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Peterborough,  Canada,  a  port  of  entry 
and  county-seat  of  Peterborough 
County,  Ontario;  on  the  Outonabee 
River  and  Trent  Valley  Canal,  and  on 
the  Grand  Trunk  and  Canadian  Pa- 
cific railways;  75  miles  northeast  of 
Toronto.  The  town  is  well  laid  out,  with  wide 
and  regular  streets,  and  has  a  town  hall,  post- 
office,  customs  and  inland  revenue  buildings, 
mechanics'  institute,  collegiate  institute,  9 
other  schools,  13  churches,  a  Young  Men's 
Christian  Association  building,  a  Public  Li- 
brary, hospitals,  banks,  and  daily  and  weekly 
newspapers.  A  United  States  consular  agent 
ir^  resident  there.  Peterborough  is  the  centre 
of  a  rich  agricultural  region.  It  exports  lum- 
ber, peas,  oats,  barley,  "wheat,  flour,  cheese, 
wool,  and  pork.  The  manufactures  include 
steam-engines,  agricultural  implements,  mill 
machinery,  foundry  products,  furniture,  pianos, 
locks,  iron  bridge  works,  flour,  saw,  and  planing 
mills,  and  electrical  and  carbon  works.  A  hy- 
draulic lift-lock,  the  largest  of  its  kind  in  the 
world,  designed  to  lift  vessels  140  feet  long,  65 
feet  up  in  one  movement,  was  completed  at 
Peterborough  in  1904.  (See  Canadian  Canals.) 
There  are  now  23  miles  of  water  mains,  15  miles 
of  concrete  sidewalks,  and  I2i  miles  of  sewers  in 
the  town.  The  waterworks  system,  costing 
$250,000.  is  owned  and  controlled  by  the  town. 
Pop.  (1903)  14.175- 

Peterborough,  England,  an  episcopal  city, 
in  the  county  and  43  miles  north  by  east  of  the 
town  of  Northampton,  mainly  on  the  left  bank 
of  the  Nen.  It  is  the  railway  centre  of  a  large 
agricultural  district;  its  com  and  stock  mar- 
kets are  of  great  importance.  The  principal 
building  is  its  cathedral,  founded  by  Peada,  son 
of  Penda,  fourth  king  of  Mercia,  in  655,  and 
destroyed  by  the  Danes  in  870.  Rebuilt  in  966, 
in  1 1 1 6  a  great  part  of  the  edifice  was  destroyed 
by  fire ;  in  the  following  year  its  restoration  was 
commenced;  but  not  till  the  opening  of  the  i6th 
century  did  the  structure  assume  its  present 
aspect.  The  prevailing  character  of  the  building 
is  Norman,  but  it  exhibits  examples  of  transi- 
tion, early  English,  decorated  English,  and 
perpendicular  styles.  The  most  commanding 
feature  is  the  west  front,  consisting  of  three 
Vol.  la  — J 


magnificent  pointed  arches  80  feet  high,  sur- 
mounted by  pediments  and  pinnacles,  and 
flanked  by  turrets  with  spires  and  pinnacles. 
The  whole  front  forms  a  square  of  150  feet  in 
height  and  breadth.  Catharine  of  Aragon,  wife 
of  Henry  VIII.,  was  interred  in  this  cathedral. 
The  building  has  recently  undergone  extensive 
repairs  and  restorations.  The  minster  precincts 
show  the  remains  of  a  cloister,  a  fine  perpendicu- 
lar gateway  leading  to  the  deanery,  a  massive 
tower  and  gateway  conducting  to  the  bishop's 
palace,  and  an  old  chapel,  now  used  as  a  mu- 
seum. Other  public  buildings  are  seven 
churches,  a  number  of  Non-conformist  chapels, 
the  town-hall,  com  exchange,  county  court 
offices,  several  banks,  and  a  post-office.  There 
is  a  training  college  for  Church  of  England 
schoolmasters,  grammar-school,  middle-class 
school,  etc.  Peterborough  received  a  municipal 
charter  in  1874.     Pop.  (1901)  30,870. 

Peterhead,  pe-ter-hed',  Scotland,  a  seaport 
town  in  the  county  and  26  miles  north-north- 
east of  Aberdeen,  on  a  peninsula,  the  most 
easterly  point  of  Scotland,  with  a  harbor  on 
either  side  of  it,  communicating  by  a  cut  across 
the  isthmus.  A  great  harbor  of  refuge  is  being 
constructed  by  convict  labor.  The  town  has 
several  churches,  a  town-hall,  free  library  and 
museum,  a  market-cross,  a  custom-house,  ex- 
cellent schools,  a  convict  prison,  public  baths, 
municipal  lodging-house,  etc.  "There  are  a 
woolen  factory  and  granite-polishing  works. 
The  town  has  a  considerable  trade  and  is  an 
important  centre  of  the  herring-fishery.  Near 
here  are  the  ruins  of  the  castles  of  Ravenscraig 
and  Inverugie,  the  latter  once  the  seat  of  the 
Keiths,  earls-marischal  of  Scotland.  There  is 
at  Peterhead  a  statue  (presented  to  the  town 
by  William  I.,  emperor  of  Germany)  of  James 
Keith,  field-marshal  in  the  Prussian  service, 
who  was  killed  at  the  battle  of  Hochkiich  in 
1758.     Pop.  (iqoi)   11,763. 

Pe'terloo,  Massacre,  the  name  popularly 
given  to  the  dispersal  by  yeomanry  cavalry  of 
an  open-air  meeting  in  favor  of  Parliamentarj' 
Reform,  held  16  July  18 19  in  St.  Peter's  Field, 
Manchester.  Many  persons  were  injured,  and 
some  killed.  The  number  of  persons  assembled  is 
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said  to  have  been  60,000,  and  the  number  of 
killed  is  stated  at  8. 

Petermann,  pa'ter-man,  August,  German 
geographer:  b.  Bleicherode,  Prussian  Saxony, 
18  April  1822;  d.  Gotha  25  Sept.  1878.  His 
first  important  work  in  cartography  was  a  map 
for  Humboldt's  'Central  Asia.*  He  afterward 
went  to  Edinburgh  and  assisted  Keith  Johnston 
in  the  preparation  of  his  'Physical  Atlas,*  and 
in  1847  went  to  London,  where  he  became  a 
member  of  the  Royal  Geographical  Society,  and 
contributed  to  the  'Encyclopaedia  Britannica,* 
etc.  In  1854  he  became  professor  of  geography 
at  Gotha,  and  superintendent  of  Justus  Perthes' 
geographical  establishment,  editing  the  <Mit- 
teilungen,'  which  he  founded  in  1855,  the  fore- 
most among  geographical  magazines. 

Peters,  pe'terz,  or  Peter,  Hugh,  English 
Puritan  clergyman:  b.  Fowey,  Cornwall,  June 
1598;  d.  London  16  Oct.  1600.  He  was  edu- 
cated at  Cambridge,  took  orders,  and  preached 
with  great  success  at  St.  Sepulchre,  London,  for 
a  time  but  was  presently  imprisoned  for  non- 
conformity by  Archbishop  Laud.  On  being  re- 
leased he  went  to  Rotterdam,  and  from  about 
1632  was  minister  of  an  independent  congrega- 
tion there.  In  163S  he  came  to  New  England 
and  in  December  1630  was  ordained  pastor  of 
the  First  Church  in  Salem,  Mass.,  in  succession 
to  Roger  Williams,  whose  followers  he  excom- 
municated. In  1637  he  was  made  an  overseer  of 
the  newly  established  Harvard  College.  He 
was  active  in  civil  and  commercial  affairs  and 
in  March  1638  was  appointed  to  assist  in  col- 
lecting and  revising  the  laws  of  the  Massachu- 
setts Bay  Colony.  He  was  sent  to  England  in 
August  1641,  with  two  others,  to  obtain  revision 
of  the  laws  of  trade  and  excise,  in  which  mission 
they  were  successful.  Peters  then  joined  the 
Parliamentarians,  became  a  chaplain  in  the  army 
and  is  said  to  have  held  a  colonel's  commission. 
He  had  intended  to  return  to  America,  but  va- 
rious matters  prevented  and  during  the  Pro- 
tectorate he  was  a  zealous  supporter  of  Crom- 
well, on  whose  death  he  preached  a  sermon 
from  the  text  "My  Moses  is  dead."  At  the 
Restoration  he  was  exempted  from  the  Act  of 
Indemnity,  sent  to  the  Tower,  and  indicted  for 
high  treason  as  having  been  concerned  in  the 
death  of  Charles  I.  He  was  able  to  prove  false 
the  rumor  of  his  having  been  present  on  the 
scaffold  at  the  king's  execution,  but  was  found 
guilty  of  treason  and  was  beheaded  at  Charing 
Cross.  His  private  character  has  been  the  sub- 
ject of  much  discussion  and  the  grossest  im- 
morality has  been  charged  against  him,  but  the 
modern  view  of  him  is  much  more  lenient.  He 
appears  to  have  been  honest  and  high-minded, 
but  given  to  violent  denunciations  of  his  op- 
ponents and  wanting  in  judgment.  His  writings 
are  mainly  political  pamphlets  and  sermons. 
Consult:  Samuel  Peters,  'History  of  Hugh 
Peters'  (1807)  ;  Felt,  'Memoir  and  Defence  of 
Hugh  Peters'  (1851)  ;  and  'Dictionary  of  Na- 
tional Biography,*  Vol.  XLV. 

Peters,  John  Punnett,  American  Episco- 
pal clergyman  and  archseologist :  b.  New  York 
l6  Dec.  1852.  He  was  graduated  from  Yale  in 
1873,  studied  in  Berlin  and  Leipsic  1879-83,  en- 
tered the  ministry,  was  professor  of  Old  Testa- 
ment languages  and  literature  in  the  Episcopal 
Divinity  School,   Philadelphia,  in   1884  i  of  He- 


brew at  the  University  of  Pennsylvania  m  1885, 
and  was  in  charge  of  the  expedition  of  that 
university  which  conducted  e.xcavations  at  Nip- 
pur, 1888-91.  Since  1893  he  has  been  rector  of 
St.  Michael's  Church,  New  York.  He  has  pub- 
lished: 'Scriptures,  Hebrew  and  Christian* 
(1886-9);  'The  Bible  as  Literature*  (1896); 
'In  Laude  Zion*  (1896);  'Nippur'  (1897); 
'The  Old  Testament  and  the  New  Scholarship* 
(1901);  'The  Religion  of  Israel.* 

Peters,  pa'ters,  Karl,  German  explorer:  b. 
Neuhaus,  Hanover,  Germany,  27  Sept.  1856.  He 
was  educated  in  Gottingen,  Tubingen,  and  Ber- 
lin, founded  the  German  Colonization  Society  in 
1884,  and  led  an  expedition  to  Central  Africa, 
where  he  raised  the  German  flag  in  Usagara, 
Ukami,  Nguru,  and  Useguha.  He  was  granted 
the  first  Imperial  Charter  in  German  history, 
founded  German  East  Africa  in  1885;  and  con- 
tinued his  management  of  the  colonial  posses- 
sions until  1888,  meanwhile  annexing  more  ter- 
ritory in  East  Africa.  In  1889-90  he  led  the 
German  relief  expedition  in  search  of  Emin 
Pasha  and  in  1890  reached  Victoria  Nyanza, 
after  crossing  which  he  met  Emin  Pasha  with 
Stanley.  In  1891-3  he  was  imperial  high_  com- 
missioner for  East  Africa  and  succeeded  in  es- 
tablishing the  boundary  line  between  English 
and  German  possessions.  He  was  attached  to  the 
colonial  office  of  Berlin  in  1893-5  and  in 
1896  was  accused  of  cruelty  in  his  treatment  of 
the  natives  of  Africa  and  recalled.  The  subse- 
quent investigations  resulted  in  his  dismissal. 
He  went  to  London,  founded  an  exploration 
company,  and  in  1899-1901  explored  the  region 
between  Zambesi  and  Sabi,  where  he  made  im- 
portant discoveries  of  ruins  which  throw  much 
light  on  ancient  African  history,  and  also  found 
gold  and  copper  mines.  He  has  written  ex- 
tensively concerning  his  travels,  his  'New  Light 
on  Dark  Africa*  has  been  published  in  nine 
languages  and  among  his  other  publications  are : 
'Willenswelt  und  Weltwille*  (1883);  'Die 
deutsche  Emin  Pascha-Expedition'  (1891); 
'^Equatorial  und  Siidafrika  nach  einer  Darstel- 
lung  von  1719'   (189s). 

Peters,  pe'terz,  Madison  Clinton,  Ameri- 
can Baptist  clergyman :  b.  Lehigh  County,  Pa., 
6  Nov.  1859.  He  was  educated  at  Franklin  and 
Marshall  College,  Lancaster,  Pa.,  and  Heidel- 
berg Theological  Seminary,  Tiffin,  Ohio ;  en- 
tered the  Reformed  (German)  ministry  in  1880, 
and  was  pastor  of  the  Bloomingdale  Church, 
Broadway,  New  York,  for  11  years.  He  then 
adopted  the  Baptist  faith  and  is  now  (1Q04)  in 
charge  of  the  Sumner  Avenue  Baptist  Church, 
Brooklyn.  He  has  published :  'Justice  to  the 
Jew*  (1899);  'Wit  and  Wisdom  of  the  Tal- 
mud* (1900);  'Sanctified  Spice'  (1895);  'Why 
I  Became  a  Baptist'    (1901)  ;  etc. 

Peters,  Richard,  American  jurist:  b.  near 
Philadelphia  22  Aug.  1744;  d.  there  21  Aug. 
1828.  He  was  educated  in  Philadelphia,  studied 
law,  at  the  breaking  out  of  the  Revolution  be- 
came captain  of  a  company  of  volunteers,  and  in 
June  1776  was  appointed  by  Congress  secretary 
of  the  board  of  war.  On  resigning  this  post  in 
1781  he  was  elected  a  Member  of  Congress,  and 
after  the  organization  of  the  government  he  ac- 
cepted the  office  of  judge  of  the  United  States 
district  court  for  Pennsylvania,  a  position  which 
he   retained   for  the   rest   of  his   life.     The   ad- 
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miralty  law  of  the  United  States  may  be  said 
to  owe  to  him  its  foundation.  He  was  also 
eminent  as  an  agriculturist,  being  president  of 
the    Philadelphia   Agricultural    Society. 

Peter's  Pence  (Romescot,  Rom-gesceot, 
Rom-feoh,  Denarius  S.  Petri,  The  King's 
Alms,  Hearth-money).  Anciently,  an  annual 
tax  of  one  penny  for  every  house,  collected  in 
England  and  other  countries  of  Christendom, 
and  paid  to  the  Holy  See;  in  modern  times, 
a  yearly  voluntary  contribution  made  by 
Catholics,  through  their  bishops,  for  the  main- 
tenance of  the  Sovereign  Pontiff.  Several 
theories  are  advanced  as  to  its  origin.  It 
appears,  however,  to  be  beyond  reasonable 
doubt  that  the  tax  was  inaugurated  by  Ine, 
King  of  Wessex,  about  the  year  727.  Writes 
Roger  of  Wendover  (  +  1237):  "In  the  year 
of  grace  727,  the  fortunate  and  powerful  King 
Ine  left  his  kingdom  to  his  kinsman,  Athel- 
hard,  and  went  to  Rome  that  he  might  ex- 
change a  temporal  for  an  eternal  kingdom. 
On  his  arrival,  with  the  consent  and  appro- 
bation of  Pope  Gregory,  he  built  a  house 
in  the  city  which  he  called  the  English 
School  to  the  end  that  when  the  kings  of 
England,  and  the  royal  family  and  the  bishops, 
presbyters,  and  clergy  came  hither  to  be  in- 
structed in  the  Catholic  faith  and  doctrine, 
nothing  heterodox  or  contrary  to  Catholic 
doctrine  might  be  taught  in  the  English 
church,  and  that  they  might  return  home 
confirmed  in  the  faith.  .  .  .  He  built  more- 
over, nigh  to  the  aforesaid  house,  a  church 
in  honor  of  the  Blessed  Virgin  Mary,  v.'herein 
the  divine  mysteries  might  be  celebrated  for 
the  English  who  came  to  Rome,  and  in  which 
they  might  be  buried  if  any  of  them  chanced 
to  die  in  Rome.  And  to  give  strength  and 
perpetuity  to  all  this,  it  was  ordered  by  a 
general  decree,  throughout  the  entire  king- 
dom of  the  West  Saxons,  in  which  the  afore- 
said Ine  reigned,  that,  every  year,  one  penny, 
which  in  English  is  called  Romescot,  should 
be  sent  by  every  family  for  the  blessed  Peter 
and  the  Roman  ChNrch,  that  the  English  who 
sojourned  there  might  be  furnished  with  the 
necessary  subsistence."  ('Flowers  of  Hist.,' 
tr.  Giles,  1849,  vol.  I,  p.  137.  Comp.  'Cronica 
Ranulphi  Cestrensis  Monachi,  lib.  v.,  c.  24, 
Caxton,  14&2).  Offa,  king  of  Mercia,  accord- 
ing to  the  same  chronicler,  augmented  this 
revenue  (793)  by  granting  "the  blessed  Peter's 
penny  ....  which  the  English  call  Rome- 
scot," to  be  paid,  each  year,  throughout  the 
25  shires  subject  to  him,  by  each  family  that 
had  possessions  in  lands  to  the  value  of  30 
pence  (ib.  pp.  163,  164).  In  the  9th  century, 
Ethelwulf  "offered  to  God  and  to  Saint  Peter 
an  annual  tax  of  a  penny  to  be  paid  by  each 
house  in  England:  this  tax  is  now  known 
under  the  name  of  Peter's  Pence."  (Will,  of 
Malmesbury,  Gesta  Regum,  ii.,  2).  At  the 
request  of  Alfred  the  Great,  son  of  the  former, 
the  Pope  freed  the  English  school  from  all 
tribute  and  tax,  and  the  Romescot  was  con- 
tributed by  both  tl.e  king  and  the  people 
for  a  new  and  two-fold  object,  part  for  the 
Pope's  personal  use.  and  part  to  keep  up  the 
light  in  the  churches  of  St.  Peter  and  St.  Paul, 
('ilon.    Hist.    Brit.'    ed,    Petrie    and    Sharpe, 


p.  472.  Comp.  ib.,  p.  552,  p.  517,  C).  In  1031, 
King  Knut  wrote  from  Rome  to  the  English 
clergy  and  laity,  and,  in  his  letter  mentioned 
"the  pennies  which  we  owe  at  St.  Peter's, 
Rome,"  as  among  the  things  "we  owe  to  God, 
according  to  ancient  law."  ('Mon.  Hist. 
Brit.'  p.  597.)  Considerable  irregularity 
aiose,  from  time  to  time,  in  the  levying  of  the 
Peter's  Pence.  At  times,  it  was  interrupted 
through  misunderstandings  and  quarrels  with 
the  Holy  See ;  sometimes,  portions  of  it  were 
withheld  or  the  sum  total  forwarded  only  after 
several  years.  Some  English  sovereigns, 
notably  Edward  III.  in  his  speech  to  Parlia- 
ment, 21  Jan.  11365,  resisted  the  collection  of 
the  Romescot.  King  John,  when  he  swore 
fealty  to  the  Pope,  expressly  promised  that 
in  addition  to  the  payment  of  the  sum  of  one 
thousand  marks  a  year  the  payment  ot  the 
Peter's  Pence  should  be  continued.  (Lingard, 
'Hist.  Eng.'  vol.  III.,  p.  41,  note.)  Sup- 
pressed by  statute  25th  Henry  VIII.,  ch.  21^ 
in  1534,  it  was  revised  by  Mary,  and  finally 
abolished  in   England  under  Elizabeth. 

The  Peter's  Pence  tribute  is  said  to  have 
been  introduced  into  Denmark  and  Norway 
by  Knut,  into  Sweden  by  Olaf,  into  France 
by  Charlemagne,  and  into  Poland  under  Casi- 
mir  I.  It  was  extended  to  Ireland  in  1 154, 
through  the  much-discussed  bull  of  Adrian  IV. 
It  was  paid  in  Scotland,  Bohemia  and  Spa«i. 
That  toward  the  end  of  the  nth  century 
the  payment  of  this  tribute  implied,  in  Con- 
tinental countries,  the  acknowledgment  by  the 
various  sovereigns  of  a  kind  of  suzerainty  or 
temporal  protectorate  on  the  part  of  the  Apos- 
tolic See,  is  certain.  (Fabre.  'Etude  sur  le 
Liber  Censuum  de  I'Eglise  Romaine. ')  And 
there  can  be  little  doubt  that  after  the  original 
object  of  the  Romescot  —  the  support  of  the 
English  school  —  had  no  longer  to  be  met, 
the  same  condition  obtained  also  in  England. 
(Rivington,  'Rome  and  England,'  p.  47.) 
When  Henry  VIII.  broke  with  the  Holy  See, 
and  the  Peter's  Pence  was  prohibited  by  act 
of  Parliament,  this  latter  took  place  "on  the 
grounds,"  writes  Gairdner,  "that  the  realm 
was  not  subject  to  any  power  outside  it.* 
('Hist.   Eng.   Ch.'   p.   145.) 

The  Peter's  Pence  tribute  was  collected  in 
midsummer  on  the  days  which  intervene  be- 
tween the  feast  of  Sts.  Peter  and  Paul  and  the 
feast  of  St.  Peter's  Chains.  The  value  of  the 
penny  varied  considerably.  In  the  time  of 
Henry  II.  it  amounted  to  one  dollar  or  a  little 
more  than  one  dollar  of  our  money.  (Malone, 
<Ch.  Hist,  of  Ireland.'  1880,  p.  26,  note.)  The 
annual  sum  forwarded  in  the  time  of  King 
John  was  £199  8s.,  according  to  Lingard,  who 
took  the  figures,  with  the  amount  for  each  of 
the  15  dioceses  which  paid  it,  from  the  'Au- 
thentic Register  of  Innocent  III.,'  in  thq 
Vatican  Library.  ('Hist.  Eng.'  vol.  III., 
p.  41,  note.)  Some  of  the  coins  are  still  in 
existence.  The  English  penny  was  of  fine 
silver,  two  hundred  and  forty  to  the  pound 
weight.  In  the  latter  days  of  the  tax,  the 
tokens  appear  to  have  been  manufactured  in 
every  cathedral  town.  On  the  one  side  they 
have  the  inscription  Sci.  Petri  M.  (Sancti 
Petri  Moneta) :  on  the  other  the  name  of  the 
place    of   minting.      The    Poles,    who   kept    up 


PETERS  —  PETERSBURG 


the  impost  for  about  three  centuries,  paying 
within  that  oeriod  not  far  from  half  a  million 
florins,  used  a  coin  for  the  purpose  which 
was  a  base  mixture  of  copper  and  silver.  On 
one  side  was  stamped  the  image  of  the  Polish 
eagle;  on  the  other,  that  of  St.  Peter  with  a  key. 

The  modern  Peter's  Pence  is  used  by  the 
Pope  for  the  current  expenses  of  his  admin- 
istration. A  voluntary  offering,  inaugurated 
through  the  efforts  of  M.  de  Coux  and  Louis 
Veuillot,  editors-in-chief  of  the  'Univers,'  in 
September.  1847,  its  purpose  was  to  relieve 
a  condition  of  embarrassment  then  prevail- 
ing in  the  papal  finances,  as  well  as.  in  a  prac- 
tical way,  to  demonstrate  the  devotion  of 
Catholics  to  the  Holy  Father.  One  hundred 
francs  for  the  Pope,  deposited  at  the  office 
of  the  paper  by  an  anonymous  benefactor, 
was  made  the  occasion  of  a  movement  which 
almost  immediately  received  the  indorse- 
ment of  Cardinal  de  Bonald,  many  bish- 
ops and  the  whole  Catholic  press.  In  a  short 
time  the  subscription  became  general  through- 
out France.  (Eugene  Veuillot,  'Louis  Veuil- 
lot,' Paris,  1901,  t.  II.,  pp.  195-198.)  From 
France  it  spread  into  other  countries,  es- 
pecially on  the  seizure  of  the  papal  provinces; 
it  is  now  observed  by  Catholics  everywhere. 
In  1868  the  second  plenary  council  of  Balti- 
more decreed  that  collections  for  the  Pope  be 
taken  up  annually  in  all  churches  of  the 
United  States  on  the  Sunday  withm  the  octave 
of  Sts.  Peter  and  Paul,  or  at  any  other  oppor- 
tune time,  that  the  total  sum  collected  be  sent, 
either  directly  by  the  bishops  themselves  or 
through  the  metropolitan  of  each  jrovince, 
to  the  Sovereign  Pontiff.  (CI.  P.  B.  II., 
n.  48.)  The  pastoral  letter  of  the  archbish- 
ops and  bishops  of  the  third  plenary  council 
in  1884  praises  the  liberality  of  the  people  in 
the  collection  for  the  Holy  Father  "which 
will  continue  to  be  made  annually  through- 
out all  the  dioceses  of  the  country."  (CI. 
P.  B.  III.,  p.  77.) 

Bibliography.— Fahrt,  'Etude  sur  le  Liber 
Censuum  de  I'Eglise  Romaine'  (Paris,  1892); 
Cancellieri,  'La  visita  de'  sacri  limini  ed  il 
danaro  di  S.  Pietro'  (Roma,  1821);  Riving- 
ton.  'Rome  and  England'  (London,  1896); 
Addis  and  Arnold,  'Catholic  Dictionary' 
(1884);  Eugene  Veuillot,  'Louis  Veuillot', 
t.  II.  (Paris.  1901);  'Chamber's  Journal', 
vol.  36,  pp.  298-301 ;  Historical  and  Political 
Papers,  vols.  45,  46.  'The  Peter  Pence  of 
the  19th  Century'  ;  Wetzel  and  Welte,  'Diet. 
Encyc.';    Lingard    'Hist.    Eng.'    (1823). 

Rev.  Fr.^ncis  Gilfillan,  S.  T.  L. 

Petersburg,  Va.,  city,  port  of  entry,  in  Din- 
widdle County :  on  the  south  bank  of  the  Appo- 
mattox River,  the  upper  Appomattox  Canal,  and 
on  the  .\tlantic  Coast  Line,  the  Seaboard  Air 
Line,  and  the  Norfolk  &  W.  R.R.'s ;  about  20 
miles  south  of  Richmond.  It  is  in  an  agricul- 
tural region  in  which  tobacco  and  peanuts  are 
the  chief  products. 

Where  Petersburg  now  stands  was  once  the 
site  of  an  Indian  village,  which  was  destroyed 
by  Nathaniel  Bacon  in  1676.  Petersburg  was 
founded  in  17^X  incorporated  as  a  town  in  1748, 
and  in  tS^o  was  chartered  as  a  city.  It  was  the 
scene  of  several  engagements  during  the  Revo- 


lutionary War,  and  twice  it  was  occupied  by 
British  troops  under  Gen.  Philips.  In  the  War 
of  1812,  and  in  the  War  with  Mexico,  Peters- 
burg sent  her  full  quota  to  the  front.  During 
the  Civil  War,  it  was  the  scene  of  maiiy  of  the 
engagements  of  the  famous  Virginia  Campaign. 
East  of  the  city,  on  Griffith's  farm,  is  a  small 
museum,  containing  many  relics  of  the  war, 
principally  from  the  old  crater  which  is  on  this 
farm.  See  Petersburg,  Military  Operations 
Against. 

Petersburg  has  large  manufacturing  interests, 
owing  to  the  good  water-power,  the  transporta- 
tion facilities,  and  the  abundance  of  raw  material 
near  at  hand.  The  chief  manufacturing  estab- 
lishments are  tobacco  and  peanut  factories,  cot- 
ton mills,  knitting  mills,  silk  factory,  foundries, 
trunk  factories,  brick  works,  veneer  and  wheel 
factories,  and  lumber  mills.  It  has  a  large  trade 
in  tobacco,  fruits,  and  vegetables.  The  promi- 
nent public  structures  are  two  steel  bridges, 
Y.  M.  C.  A.  building,  Masonic  Temple,  Odd 
Fellows'  and  Red  Men's  buildings,  electric  light 
works  and  the  municipal  buildings.  It  has  the 
State  Central  Hospital  for  the  Colored  Insane, 
with  1,000  patients  (1904),  two  public  parks,  a 
Home  for  the  Sick,  and  the  Benevolent  Me- 
chanics' Association  building.  The  educational 
institutions  are  the  Virginia  Normal  and  Col- 
legiate Institute,  for  colored  students ;  the  Uni- 
versity School  for  young  men,  the  Southern 
Female  College,  public  and  parish  schools,  and 
the  library  and  museum  of  the  Mechanics'  asso- 
ciation. The  government  is  administered  under 
a  charter  of  187.^  which  provides  for  a  mayor, 
who  holds  office  four  years,  and  a  council.  The 
city  owns  and  operates  the  waterworks.  Pop. 
(1900)  21,810;  (1904)  24,271. 

N.  T.  Patteson, 
Secretary  Petersburg  Chamber  of  Commerce. 

Petersburg,  Military  Operations  Against. 
When  Gen.  McClellan,  in  the  summer  of  1862, 
was  forced  to  abandon  his  advance  upon  Rich- 
mond by  w'ay  of  the  Peninsula  and  fall  back  to 
Harrison's  Landing,  he  proposed  to  cross  to  the 
south  side  of  James  River  and  operate  against 
Richmond  by  that  side,  seizing  Petersburg  and 
the  railroads  leading  to  that  city  and  Richmond 
from  the  south,  and  for  this  purpose  asked  that 
his  army  be  largely  reinforced.  Gen.  Halleck. 
commander-in-chief  of  the  army,  disapproved 
the  movement  and  withdrew  the  Army  of  the 
Potomac  from  the  Peninsula.  No  further  effort 
was  made  for  a  serious  advance  south  of  the 
James  until  early  in  May  1864,  when,  in  co- 
operation with  the  campaign  beginning  in  the 
Wilderness,  Gen.  Grant  ordered  Gen.  Butler, 
commanding  the  Army  of  the  James,  to  cross  to 
the  south  side  of  the  river  and,  moving  close 
along  its  bank,  press  for  Richmond.  Butler 
was  stopped  at  Drewry's  Bluff  (q.v.),  and  held 
to  his  intrenchment  at  Bermuda  Hundred.  On 
0  June  Butler  ordered  Gen.  Gillmore  and  Gen. 
Kautz  to  capture  Petersburg  and  destroy  the 
railroad  bridge  across  the  Appomattox.  On  the 
morning  of  the  loth  Gillmore.  with  1,800  men 
arrived  before  the  Confederate  works  on  the 
City  Point  road.  Gen.  Hinks,  with  1.200  men 
coming  up  a  mile  to  his  left.  Both  thought  the 
works  too  strong  to  be  carried,  and  withdrew. 
Kautz,  with  1,500  cavalry,  moved  on  the  Jeru- 
salem plank-road,  four  or  five  miles  to  Gill- 
more's  left  and,  near  noon,  made  three  utisitc- 
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cessful  attacks,  then  turned  the  Confederates 
in  his  front,  and  advanced  close  to  the  city 
waterworks,  on  Reservoir  Hill,  where  he  found 
infantry  and  artillery  intrenched,  and,  satisfied 
that  he  could  not  capture  the  city,  withdrew, 
followed  by  Dearing's  Confederate  cavalry  brig- 
ade. At  this  time  Petersburg  was  held  by  about 
2,400  infantry  under  Gen.  Wise,  Dearing's  cav- 
alry, and  some  local  militia. 

After  the  loss  of  53,400  men  in  his  campaign 
from  the  Wilderness  to  Cold  Harbor,  in  an 
effort  to  reach  Richmond  from  the  north.  Gen. 
Grant  concluded  to  transfer  his  army  south  of 
James  River  and  conduct  operations  against 
Petersburg  and  Richmond  similar  to  those  pro- 
posed by  McClellan  two  years  before.  Gen. 
Halleck  objected  and  proposed  an  investment  of 
Richmond  from  the  north,  but  Grant  adhered  to 
his  own  plan,  sent  Sheridan  to  destroy  the  rail- 
road north  and  west  (see  Trevili.\n  R.\id  anv 
B.\TTLE  OF  Trevili-\n  St-\tion),  and  began  prep- 
arations to  withdraw  from  before  Lee  at  Cold 
Harbor  and  cross  to  the  south  of  the  James. 
The  general  movement  began  on  the  12th  and 
was  skilfully  conducted:  and  crossing  the  Chick- 
ahominy  and  then  the  James,  at  and  near  Wil- 
cox's Landing,  the  entire  Army  of  the  Potomac 
was  south  of  the  river,  in  rear  of  Bermuda  Hun- 
dred, at  midnight  of  the  i6th. 

First  Assault.  —  Before  all  the  Army  of 
the  Potomac  had  crossed  the  James,  Grant 
ordered  an  advance  on  Petersburg  for  15  June. 
The  Petersburg  intrenchments  ran  from  the  Ap- 
pomattox River  east  a  mile  to  the  City  Point 
Railroad ;  then  south  three  miles  to  Norfolk 
Railroad;  then  west  four  miles  to  a  point  a 
mile  west  of  the  Weldon  Railroad  ;  then  north 
two  miles  to  the  Appomattox.  The  length  of 
the  intrenchments  from  the  Norfolk  Railroad 
west  to  the  Jerusalem  plank-road  was  1J-2  miles. 
These  works  15  June  were  held  by  Gen.  Wise's 
infantry  brigade  of  2,400  men.  Gen.  Dearing's 
cavalry  brigade  of  3,500,  and  a  small  body  of 
local  militia.  Gen.  W.  F.  Smith,  who  had  re- 
joined the  Army  of  the  James  at  Bermuda  Hun- 
dred, on  the  night  of  the  14th  and  next  morning 
with  his  infantry  division  increased  to  13,700 
officers  and  men,  and  Kautz's  division  of  2,400 
cavalry  marched  along  the  City  Point  Railroad 
and  wagon-road,  capturing  one  gun  and,  when 
he  came  under  fire  of  artillery,  reconnoitered 
and  formed  his  troops  ■for  assault.  His  recon- 
noissance  was  deliberate  and  prolonged,  and  it 
was  5  P.M.  when  he  concluded  not  to  assault  in 
column  under  a  heavy  artillery  fire  that  had 
been  opened  upon  him,  but  to  use  his  own  ar- 
tillery against  one  of  the  Confederate  redoubts 
and  to  attack  the  Confederate  works  with  a 
strong  skirmish-line.  When  he  was  ready  for 
the  movement  it  was  found  that  all  the  artillery 
had  gone  to  the  rear  to  water  the  horses,  and 
there  was  a  delay  of  an  hour  or  more.  About 
7  o'clock  the  guns  opened,  the  skirmishers  ad- 
vanced, by  9  o'clock  1^4  miles  of  the  Confeder- 
ate intrenchments  had  been  taken,  and  with 
them  16  guns  and  nearly  400  prisoners.  Gen. 
Hancock,  commanding  the  Second  corps,  had 
been  ordered  to  march  on  Petersburg  on  the 
morning  of  the  15th  after  rationing  his  men ;  but 
neither  he  nor  Gen.  Meade  was  informed  of 
Smith's  movement ;  there  was  delay  in  furnish- 
ing the  rations ;  he  started  late  in  the  morning 
without  them ;  the  position  he  was  to  occupy 
was  incorrectly  laid  down  on  the  maps ;  it  was 


dark  when  he  came  to  Smith's  position ;  and  at 
Smith's  request  he  relieved  his  troops.  Had 
there  been  a  proper  understanding  that  day  be- 
tween Grant,  ileade,  Hancock,  and  Smith, 
Petersburg  would  have  been  taken  before  night, 
and  a  weary,  wasting  ten  months'  siege  avoided. 
During  the  night  Hoke's  division  was  sent  by 
Beauregard  to  form  on  Wise's  left  and  extend  to 
the  Appomattox.  B.  R.  Johnson's  division  was 
withdrawn  from  the  Bermuda  Hundred  line 
and  early  on  the  l6th  took  position  on  Hoke's 
right.  Wise's  right  was  still  half  a  mile  from 
the  Jerusalem  plank-road.  From  Wise's  right 
to  Hoke's  left,  a  distance  of  five  miles,  the  Con- 
federates had,  on  the  i6th,  besides  artillery, 
about  14,000  men.  On  the  morning  of  that  day 
Egan's  brigade  of  Hancock's  corps  attacked  and 
carried  a  Confederate  redoubt.  Burnside's 
Ninth  corps  came  up  at  10  A.M.  and  formed  on 
Hancock's  left.  The  Union  troops  now  front- 
ing Beauregard's  14,000  numbered  53.000  men. 
At  6  P.M.  Hancock  assaulted  with  the  Second 
corps,  supported  by  two  brigades  of  the 
Eighteenth  on  the  right  and  two  of  the  Ninth  on 
the  left.  Three  redoubts  and  their  connecting 
works  were  carried.  The  Union  loss  was  se- 
vere. B.  R.  Johnson's  withdrawal  from  the 
front  of  Butler's  right  had  been  discovered  dur- 
ing the  night  of  the  15th,  and  early  next  morn- 
ing Gen.  Terry  advanced,  captured  some  pickets 
and,  after  sharp  resistance,  occupied  the  main 
line  of  Beauregard's  intrenchments,  taking  many 
prisoners.  At  6  p.m.  Pickett's  division,  sent  by 
Gen.  Lee  from  Drewry's  Bluff,  drove  in  Terry's 
skirmishers,  and  Terry  abandoned  the  captured 
works,  which  were  reoccupied  by  Pickett,  who, 
advancing  from  them,  attacked  Terry  and  was 
repulsed.  On  the  morning  of  the  17th  the  Sec- 
ond and  Ninth  corps  again  assaulted  the  Con- 
federate works,  carrying  portions  of  them  and 
taking  guns,  colors,  and  prisoners.  Meanwhile 
Warren's  Fifth  corps  had  came  up  and  formed 
on  the  left  of  the  Ninth.  Another  assault  was 
made  in  the  afternoon  by  the  Second,  Ninth,  and 
Fifth  corps,  and  continued  until  after  dark,  with 
heavy  losses  on  both  sides,  but  the  advantage 
remained  with  the  Union  troops,  who  had  gained 
several  important  positions.  During  the  night 
Beauregard  withdrew  across  a  ravine,  formed  a 
new  line  from  500  to  1,000  yards  in  rear  of  the 
one  he  had  been  occupying,  and  immediately  in- 
trenched it.  Gen.  Meade  ordered  a  general  as- 
sault for  the  i8th,  which  was  made  by  piecemeal 
and  repulsed,  but  the  ground  gained,  close  up  to 
the  Confederate  works,  was  intrenched,  and  on 
this  part  of  the  field  the  two  opposing  lines  re- 
mained substantially  the  same  in  position  to  the 
close  of  the  war.  In  these  attempts  to  carry 
Petersburg  by  assault  10,000  men  had  been  lost ; 
it  was  now  known  that  Lee's  entire  army  was 
being  thrown  into  the  place ;  Meade  said  there 
was  "nothing  further  to  be  gained  by  direct  at- 
tacks" ;  and  Grant  ordered  that  no  more  assaults 
be  made  and  determined  to  invest  the  place  par- 
tially by  extending  his  left  across  the  Weldon 
railroad  and  to  the  South  Side  railroad. 

Petersburg. — Gen.  Grant  ordered  strong 
works  to  be  thrown  up  close  to  those  of  the 
Confederates ;  close  connection  was  made  with 
the  Army  of  the  James  on  the  right ;  and  the 
first  offensive  movements  were  to  destroy  com- 
munication with  Petersburg  on  the  south.  On 
22  June  Gen.  Wilson,  with  5,500  cavalry  and  16 
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guns,  marched  to  destroy  the  Weldon  railroad 
and  the  South  Side  railroad  (see  Weldo.v  and 
South  Side  Railroad,  Wilson's  Raid  on),  and 
on  the  same  day  the  Second  and  Sixth  corps 
made  an  effort  to  seize  the  Weldon  railroad  near 
Globe  Tavern,  but  were  checked  by  A.  P.  Hill's 
Confederate  corps  when  about  a  mile  from  the 
road.  (See  Jerusalem  Plank-Road,  Engage- 
ment NEAR.)  Both  armies  remained  compara- 
tively quiet  for  more  than  a  month,  intrenching 
and  throwing  up  redoubts,  but  there  was  inces- 
sant skirmishing  all  along  the  lines,  with  severe 
losses.  On  25  July  Grant  ordered  a  movement 
north  of  the  James  to  threaten  Richmond  and 
thus  draw  from  Petersburg  a  part  of  Lee's  army 
to  give  more  likelihood  of  success  in  a  proposed 
explosion  of  a  mine  in  front  of  his  army  on  the 
Petersburg  line  and  a  subsequent  assault.  This 
movement  resulted  in  the  battle  of  Deep  Bot- 
tom (q.v.),  and  the  transfer  by  Lee  of  five 
infantry  and  two  cavalry  divisions  to  the  north 
side  of  the  James,  thus  reducing  the  force  south 
of  it  to  three  divisions  of  infantry  and  one  of 
cavalry. 

Petersburg  Mine. —  In  the  latter  part  of  June 
Lieut.-Col.  Pleasants,  48th  Pennsylvania,  sug- 
gested to  Gen.  Potter,  his  division  commander, 
the  mining  of  a  Confederate  redan  in  his  front, 
and  agreed  to  conduct  the  operation.  Gen. 
Burnsidc  authorized  it  to  be  done,  and  Gen. 
Mcadc,  though  not  having  much  faith  in  it,  as- 
sented. The  redan  was  held  by  Elliott's  brigade 
of  B.  R.  Johnson's  division,  and  was  opposite 
the  centre  of  the  Ninth  corps,  where  the  oppos- 
ing lines  were  not  more  than  120  yards  apart. 
Pleasants  had  many  difficulties  to  overcome,  but 
the  work  was  finished  ready  for  charging  by  23 
July.  The  main  gallery  was  511  feet  long,  with 
two  lateral  galleries  of  37  and  38  feet,  in  which 
were  eight  magazines,  each  charged  with  1,000 
pounds  of  powder.  It  was  intended  that,  upon 
the  explosion  of  the  mine,  the  artillery  on  the 
right  and  left  should  open  a  furious  fire,  and 
that  two  brigades  of  Gen.  Ferrero's  colored  divi- 
sion should  lead  in  the  assault  upon  the  wrecked 
work ;  but  as  these  troops  had  never  been  under 
close  fire  of  the  enemy,  Gens.  Meade  and  Grant 
objected,  and  Burnside  substituted  Gen.  Led- 
lie's  division.  The  whole  army  was  held  in 
readiness  to  advance  and  take  any  advantage 
gained  by  the  confusion  anticipated  in  the  Con- 
federate lines.  The  order  for  the  attack  was 
issvied  by  Gen.  Meade  on  the  2gth,  and  was  full 
and  precise  as  to  what  was  to  be  done  by  each 
commander.  Burnside  was  to  spring  the  mine 
at  3.30  in  the  morning  of  the  30th,  his  assaulting 
columns  were  to  rush  forward,  seize  a  crest  of 
ground  150  yards  beyond  the  breach  in  the  line 
caused  by  the  explosion,  re-form  and  push  on, 
closely  followed  by  Gen.  Ord's  corps  on  the 
right  and  by  Gen.  Warren's  on  the  left.  It  was 
4.40  when  the  explosion  occurred,  carrying  men, 
guns,  carriages,  dirt,  and  timbers  high  into  the- 
air  and  leaving  a  crater  170  feet  long,  60  feet 
wide  and  25  to  30  deep.  Burnside  had  failed  to 
carry  out  the  precise  orders  given  him ;  there 
was  dqlay  and  confusion  in  getting  the  charging 
columns  over  his  own  works ;  and  Ledlie's  divi- 
sion, without  its  commander,  moved  into  the 
crater  and  halted,  filling  it  with  a  confused  mass. 
It  did  not  go  forward;  was  not  promptly  sup- 
ported ;  other  troops  rushed  into  the  crater  and 
added  to  the  confusion;   the   Confederates,   re- 


covering from  their  first  surprise,  reoccupied  the 
intrenchments  they  had  abandoned  on  the  right 
and  left;  they  swept  the  crater  with  canister: 
and  shortly  after  noon  the  Union  troops  wert 
ordered  to  fall  back  either  during  the  day  or 
under  cover  of  night.  Those  in  the  crater  were 
driven  out  or  captured  early  in  the  afternoon, 
losing  many  in  killed  and  wounded,  though  they 
had  not  much  more  than  100  yards  to  go  to  reach 
the  intrenchments  from  which  they  had  charged. 
Gen.  Grant  says :  "The  effort  was  a  stupendous 
failure  .  .  .  due  to  inefficiency  on  the  part  of 
the  corps  commander  and  the  incompetency  of 
the  division  commander  who  was  sent  to  lead  the 
assault."  The  Union  loss  was  504  killed,  l,88l 
wounded,  and  1,413  captured  or  missing;  an  ag- 
gregate of  3,708,  of  whom  3,475  were  of  the 
Ninth  corps.  The  Confederate  loss  was  not  over 
one  third  of  that  sustained  by  the  Union  troops. 

Siege  of  Petersburg  and  Richmond. —  On  30 
July  1864  the  armies  of  the  Potomac  and  the 
James,  investing  Petersburg  and  Richmond, 
numbered  about  S9,ooo  effective  infantry  and 
12,000  cavalry.  Gen.  Lee  had  about  38,000  ef- 
fective infantry  and  8,300  cavalry.  The  Army  of 
the  Potomac  undertook  the  investment  of  Peters- 
burg, while  the  Army  of  the  James  held  Ber- 
muda Hundred  and  all  the  ground  possessed 
north  of  James  River.  The  Ninth  corps  was  on 
the  right  of  the  Army  of  the  Potomac  at  Peters- 
burg, the  Fifth  in  the  centre,  and  the  Second  on 
the  left.  The  Sixth  corps  had  been  sent  to 
Washington  to  oppose  Gen.  Early.  To  prevent 
Gen.  Lee  from  sending  reinforcements  to  Early, 
Grant  12  August,  ordered  another  movement 
north  of  the  James  to  threaten  Richmond,  which 
resulted  in  the  second  battle  of  Deep  Bottom 
(q.v.),  in  which  the  Union  loss  was  over  2,700 
men.  Under  cover  of  this  movement  Warren's 
Fifth  corps,  with  a  brigade  of  cavalry,  moved  to 
the  left  on  the  morning  of  the  l8th,  and,  after 
some  hard  fighting  for  four  days,  with  heavy 
losses  on  both  sides,  succeeded  in  gaining  and 
holding  the  Weldon  railroad  at  Globe  Tavern, 
about  four  miles  south  of  Petersburg.  (See 
Globe  Tavern,  Battle  of.)  On  the  22d  Gen. 
Hancock,  with  about  8,500  infantry  and  cavalry, 
moved  to  destroy  the  railroad  south  of  Globe 
Tavern.  By  the  25th  he  had  destroyed  it  as  far 
down  as  Ream's  Station  and  three  miles  beyond, 
12  miles  south  of  Petersburg,  when  he  was  at- 
tacked by  A.  P.  Hill  and  driven  back  with  a  loss 
of  2,700  men,  12  colors,  and  9  guns.  (See 
Ream's  Station,  Battle  of.)  On  28  Septem- 
ber, to  retain  Lee  in  his  position.  Grant  ordered 
two  corps  of  the  Army  of  the  James  to  move  on 
Richmond  from  the  north  side  of  the  river. 
This  brought  on  the  Battle  of  Fort  Harrison 
(q.v.),  the  capture  of  some  Confederate  works, 
and  the  extension  of  the  Union  lines  to  the  river. 
The  two  opposing  lines  north  of  the  James 
maintained  their  relative  positions  to  the  close 
of  the  siege.  In  co-operation  with  this  move- 
ment north  of  the  James,  Gens.  Warren  and 
Parke,  with  two  divisions  each  of  the  Fifth  and 
Ninth  corps  and  Gregg's  cavalry  division,  moved 
30  September  to  extend  the  intrenched  line  be- 
yond the  Weldon  railroad  in  the  direction  of  the 
South  Side  railroad.  There  was  sharp  fighting 
on  I  and  2  October,  but  the  movement  was 
checked  after  reaching  the  Weldon  railroad 
south  of  Globe  Tavern,  the  Union  loss  being 
about  2,800,   the   Confederate  loss   about    1,000. 
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(See  Poplar  Spring  Church,  Battle  of.)  On 
7  October  Kautz's  cavalry  division  of  1,700  men, 
holding  the  right  of  the  Union  line  north  of  the 
James,  was  attacked  by  the  Confederate  infantry 
divisions  of  Field  and  Hoke  and  Gary's  cavalry 
brigade,  and  driven  back  under  cover  of  the  in- 
fantry, losing  274  men  and  eight  guns.  Field's 
division  followed  and  attacked  the  right  of  the 
Tenth  corps  on  the  New  Market  road,  and  was 
repulsed.  On  the  13th  Gen.  Butler  made  a 
reconnoissance  of  the  Confederate  works  on  the 
Darbytown  road,  north  of  the  James ;  one 
brigade  made  an  assault  upon  them  and  was 
repulsed.  On  27  October  parts  of  the  Ninth, 
Fifth,  and  Second  corps,  together  with  Gregg's 
cavalry  division,  in  all  about  38,000  men,  moved 
to  the  left  to  seize  the  bridge  over  Hatcher's 
Run  and  capture  the  Confederate  works,  which 
at  that  point  Grant  thought  were  not  strongly 
held,  and  seize  the  South  Side  railroad.  The 
object  of  the  movement  failed,  and  the  troops 
were  withdrawn  with  a  loss  of  over  1,700.  (See 
H-\tcher'£  Run  (Boydton  Road),  Battle 
OF.)  On  the  27th  and  28th  Gen.  Butler  made 
another  movement  on  Richmond  north  of  the 
James,  by  the  Williamsburg,  Charles  City,  and 
Darby  roads.  A  severe  engagement  took  place 
on  the  old  battlefield  of  Fair  Oaks  or  Seven 
Pines,  in  which  Butler's  forces  were  repulsed  by 
Longstreet,  and  fell  back  to  their  camps  near 
Fort  Harrison,  with  a  loss  of  about  1,100  men. 
On  6  December  Gen.  Warren,  with  his  own 
corps,  Mott's  division  of  the  Second,  and  Gregg's 
cavalry,  started  on  a  raid  against  the  Weldon 
railroad,  which  was  destroyed  as  far  as  Hicks- 
ford,  on  the  Meherrin  River,  about  40  miles 
south  of  Petersburg.  A.  P.  Hill  was  sent  to 
intercept  him,  but  failed  to  do  so;  and  having 
completed  his  work,  Warren  returned  to  his 
camps. 

Winter  had  now  set  in,  and  was  of  unusual 
severity,  entailing  much  suffering  upon  both 
armies,  but  especially  upon  the  Confederates, 
who  were  poorly  fed  and  clothed.  Lee  strength- 
ened his  works  and  extended  them  up  the 
south  side  of  Hatcher's  Run  and  where  the 
Boydton  plank-road  crosses  the  run.  A.  P. 
Hill  held  the  right  from  Hatcher's  Run  to  Fort 
Gregg;  Gordon  and  R.  H.  Anderson  held  from 
Hill's  left  to  the  Appomattox,  and  Longstreet 
from  the  Appomattox  to  the  Confederate  left, 
north  of  the  James,  at  White  Oak  swamp.  The 
length  of  the  line  was  about  37  miles,  eight  of 
which  were  north  of  the  James.  To  cover  those 
37  miles  Lee  had,  30  December,  about  59,000 
officers  and  men.  At  the  same  date  Grant  had 
about  110,000  men.  With  these  he  held  Lee 
tightly  to  his  works  while  armies  elsewhere 
were  carrying  out  his  own  comprehensive  plans. 
On  5  February  1865  Grant  put  the  greater  part 
of  his  army  in  motion  to  the  left  to  destroy 
Lee's  communications,  resulting  in  the  battle  of 
Hatcher's  Run,  Dabney's  Mill,  and  Armstrong's 
Mill,  and  the  extension  of  his  intrenched  line  to 
the  Run.    The  loss  was  severe  on  both  sides. 

Gen.  Lee  had  foreseen  that  the  evacuation  of 
Petersburg  and  Richmond  would  be  forced  upon 
him  when  Sherman  approached  from  the  south, 
and  it  was  determined  early  in  March  that,  as 
soon  as  the  roads  would  admit  of  movement, 
the  two  places  should  be  abandoned  and  his 
army  moved  to  Danville  to  unite  with  Gen.  J.  E. 
Johnston  and  attack  Sherman,  and  preparations 


were  made  accordingly.  Meanwhile  Lee  pro- 
posed to  make  a  sortie  in  order  to  gain  some  of 
the  works  on  the  right  of  the  line  held  by  the 
Army  of  the  Potomac,  near  the  Appomattox, 
and  the  ridge  in  their  rear,  with  the  expectation 
that  this  would  oblige  Grant  to  concentrate  there 
by  drawing  in  his  left,  and  thus  postpone  the 
necessity  for  abandoning  Richmond  and  Peters- 
burg until  the  weather  was  favorable  for  falling 
back  to  Danville.  To  this  President  Davis  gave 
his  assent.  Gen.  Gordon  with  about  one  half  of 
the  army,  was  given  charge  of  the  movement^ 
which  was  directed  against  Fort  Stedman,  on 
the  Ninth  corps  line,  where  the  opposing  lines 
were  only  150  yards  apart,  the  pickets  50  yards 
apart.  The  assault  was  made  at  half-past  four 
in  the  morning  of  25  March,  and  was  at  first  suc- 
cessful, the  Confederates  carrying  the  fort  and 
works  on  either  side  of  it ;  but  after  a  hard  fight 
of  four  hours  they  were  driven  back,  with  an 
estimated  loss  of  4,000  men  and  many  colors. 
The  Union  loss  was  about  2,200.  (See  Fort 
Stedman,  Assault  on.)  Before  this  assault 
Grant  had  ordered  a  movement  for  the  2gth  to 
destroy  the  railroads  leading  into  Petersburg 
from  the  south,  force  Lee  to  come  out  of  his  in- 
trenchments  and  fight  on  open  ground,  or  so  far 
attenuate  his  line  as  to  give  chance  for  a  success- 
ful assault.  He  had  been  joined  by  Sheridan 
and  his  cavalry  from  the  Shenandoah  Valley, 
and  had  under  his  command  loi.ooo  infantry, 
14,700  cavalry,  and  9,000  field  artillery,  with  369 
guns,  an  aggregate  of  124,700  men.  The  Confed- 
erate army  under  Gen.  Lee  numbered  about 
46,000  infantry,  6,000  cavalry  and  S,ooo  field 
artillery,  with  about  190  guns,  an  aggregate  of 
57,000  men,  or  less  than  half  of  Grant's  force. 

The  movement,  which  was  the  beginning  of 
the  end,  began  on  the  day  fi.xed  by  Grant.  The ' 
greater  part  of  the  .'\rmy  of  the  James  was 
marched  secretly  on  the  night  of  the  27th  from 
the  right  to  the  left  of  the  Army  of  the  Potomac, 
36  miles,  and  on  the  morning  of  the  29th  Sheri- 
dan's cavalry,  with  the  Fifth  and  Second  corps, 
moved  to  the  left  to  turn  Lee's  right.  The  result 
was  the  battles  of  Dinwiddle  Court-House  and 
White  Oak  Road  (q.v.),  on  the  30th  and  31st, 
followed  by  the  decisive  battle  of  Five  Forks 
(q.v.)  on  I  April. 

Final  Assault  Upon  Petersburg. — Gen.  Grant 
heard  of  the  victory  of  Five  Forks  at  9  o'clock 
that  night  and  ordered  Gen.  Humphreys,  com- 
manding the  Second  corps,  on  the  left  of  the 
general  intrenched  line,  to  "feel  for  a  vulnerable 
point  in  the  enemy's  intrenchments,  and,  if  one 
was  found,  to  assault  immediately."  Humphreys 
assaulted  before  midnight,  carried  the  picket- 
line,  but  was  repulsed  when  he  approached  the 
main  line.  A  general  bombardment  of  the  Con- 
federate lines  was  kept  up  throughout  the  night 
and,  under  Grant's  orders,  at  4  a.m.  of  2  April 
Ord's,  Humphrey's,  Wright's  and  Parke's  corps, 
about  63,000  men,  assaulted  the  lines  before 
which  they  had  been  held  for  ten  months,  and 
which  were  now  defended  by  less  than  20,000 
men.  On  many  parts  of  the  line  there  was  des- 
perate resistance,  but  the  exterior  lines  were 
finally  captured,  Lee  notifying  President  Davis 
that  he  would  hold  on  to  his  mterior  line  until 
night,  and  then  endeavor  to  reach  Danville.  At 
3  P.M.  Lee  ordered  a  retreat,  which  began  at  8 
o'clock,  the  point  of  assemblage  of  his  various 
columns  being  Amelia  Court-Iiouse.     Grant  or- 
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ilcred  a  general  assault  for  the  morning  of  the 
3d,  but  at  3  A.M.  it  was  discovered  that  Lee  had 
abandoned  all  his  works.  Petersburg  was  taken 
possession  of  by  Willcox's  division  of  the  Ninth 
corps,  and  at  8.15  a.m.  Richmond  was  formally 
surrendered  to  Gen.  Weitzel,  who  had  entered  it 
from  the  north  of  the  James. 

The  Union  loss  in  the  final  assault  on  Peters- 
burg, 2  April,  was  625  killed,  3,189  wounded, 
and  326  missing.  There  is  no  record  of  Confed- 
erate losses.  From  15  June  1864  to  9  April  1865 
the  campaign  for  Petersburg  and  Richmond 
cost  the  Union  armies  under  Gen,  Grant  6,883 
killed,  35.414  wounded,  and  20,859  captured  or 
missing;  an  aggregate  of  63,156  officers  and  men. 
The  Confederate  loss  for  the  same  period  is  not 
known.  Consult:  'Official  Records,*  Vols. 
XXXVL,  XL.,  XLIIL,  XLVI. ;  Humphrey's 
•The  Virginia  Campaigns  of  1864-5'  !  Walker, 
'History  of  the  Second  Army  Corps*  ;  Powell, 
'History  of  the  Fifth  Army  Corps*  ;  Grant, 
"Personal  Memoirs,'  Vol.  11.;  Sheridan,  'Per- 
sonal Memoirs,'  Vol.  H. ;  Pennypacker,  'Life  of 
Gen.  Meade'  ;  Long,  'Life  of  Gea  Lee'  ;  Fitz- 
hugh  Lee,  'Life  of  Gen.  Lee'  ;  The  Century 
Company's  'Battles  and  Leaders  of  the  Civil 
War,'  Vol.  IV.  e.  A.  Carman. 

Petersen,  pa'ter-sen,  Niels  Matthias,  Dan- 
ish historian  and  theologian :  b.  Sanderup,  island 
of  Funen,  Denmark,  24  Oct.  1791 ;  d.  Copen- 
hagen, Denmark,  11  May  1862.  He  studied 
philology  and  history,  and  in  1845  was  appointed 
to  the  chair  of  Norse  languages  in  the  Univer- 
sity of  Copenhagen.  He  was  an  authority  on 
mythology,  geography,  and  history,  his  specialty 
being  literary  history,  and  though  most  of  his 
works  have  been  superseded  his  'History  of 
.  Danish  Literature'  (1853-64)  is  still  a  standard. 
Among  his  books  are:  "Det  Danske,  Norske  og 
Svenske  Sprogs  Historic'  (1829)  ;  'Danmarks 
Historic  i  Hedenold'  (1834);  'Den  Nordiske 
Mythologi'  (1849);  'Bidrag  til  den  old  Nor- 
diske Literaturs  Historic'    (1866)  ;  etc. 

Peterson,  pe'ter-son,  Frederick,  American 
neurologist :  b.  Faribault,  Minn.,  i  March  1859. 
He  was  graduated  from  the  medical  department 
of  the  University  of  Buffalo,  studied  abroad, 
and  in  1882-8  was  professor  of  general  pathology 
and  laboratory  director  in  the  University  of 
Buffalo.  In  the  latter  year  he  removed  to 
New  York,  where  he  practised  as  a  nerve  and 
brain  specialist,  and  in  1893-4  was  professor  of 
neurology  at  the  University  of  Vermont.  He 
has  been  attending  physician  at  various  hospi- 
tals, was  professor  of  neurology  at  the  Woman's 
Medical  College  of  the  New  York  Infirmary, 
pathologist  in  the  New  York  City  Insane  Asy- 
lum, president  of  the  board  of  managers  for  the 
Craig  Colony  of  Epileptics,  chief  of  the  clinic  in 
the  department  of  nervous  diseases  at  Columbia, 
and  in  1900  was  made  president  of  the  New 
York  State  Commission  in  Lunacy.  He  has  for 
several  years  been  associate  editor  of  the  New 
York  'Medical  Journal'  and  the  'Journal  of 
Nervous  and  Mental  Disease.'  His  publica- 
tions include:  'Mental  Disease'  (1899)  ;  'Amer- 
ican Text-Book  of  Legal  Medicine  and  Tox- 
icology'  (1903)  ;  etc. 

Peterwardeiil,  pa'ter-var-dln,  Hungary,  a 
town  on  the  riglit  bank  of  the  Danube,  45  miles 
northwest  of  Belgrade.  It  stands  partly  on  a 
steep   rock  and  partly  on  a  flat  below,  and   is 


the  strongest  fortress  on  the  Danube.  It  com- 
municates by  a  bridge  of  boats  and  a  railway 
bridge  with  the  town  of  Neusatz  on  the  oppo- 
site bank.  The  fortifications  are  extensive,  and 
contain  barracks  for  a  garrison  of  10,000  men; 
but  the  town  itself  is  small.  It  has,  however, 
four  churches,  a  military  hospital,  an  arsenal, 
a  high  school ;  and  a  trade  in  wine  and  fruit. 
A  great  victory  was  gained  here  (5  Aug.  1716) 
over  the  Turks  by  Prince  Eugene.  Peterwardein 
was  occupied  by  the  Hungarians  in  the  civil  war 
of  1848-9.  It  surrendered  to  the  Austrians  6 
Sept.  1849.     Pop.   (1900)   5.019- 

Petigru,  pet'i-groo,  James  Louis,  Ameri- 
can lawyer:  b.  Abbeville  district,  S.  C,  10  March 
1789;  d.  Charleston,  S.  C,  3  March  1863.  He 
was  graduated  at  the  South  Carolina  College  in 
1809,  and  in  1812  was  admitted  to  the  bar. 
Having  attained  professional  eminence  in  the 
rural  districts,  he  removed  to  Charleston,  where 
he  rapidly  rose  to  distinction.  In  1822  he  be- 
came attorney-general  of  the  State,  which  office 
he  held  for  eight  years.  During  the  Nullifica- 
tion troubles  of  1830-2  he  opposed  the  doctrine 
of  the  State  veto,  and  was  one  of  the  leaders 
of  the  "Union  and  State  Rights"  party.  Upon 
the  defeat  of  his  party,  he  became  in  his  political 
capacity  an  object  of  much  popular  dislike,  but 
his  talents  and  virtues  nevertheless  secured  him 
the  respect  of  the  community  in  which  he  lived, 
and  he  continued  to  maintain  his  position  as  a 
leader  at  the  bar  with  scarcely  a  rival.  He  sub- 
sequently served  in  the  State  legislature,  and 
codified  the  laws  and  statutes  of  South  Caro- 
lina. Although  opposed  to  the  secession  move- 
ment of  1860-1,  he  followed  the  fortunes  of  his 
State.  Consult :  Grayson,  'James  Louis  Peti- 
gru'   (1866). 

Pet'iole,  in  botany,  the  stalk  of  a  leaf. 
When  the  petiole  is  wanting,  the  leaf  is  said  to 
be  sessile.  In  general,  however,  it  is  distinctly 
marked,  and  is  usually  either  round,  or  half- 
cylindrical  and  channeled  on  the  upper  side.  In 
the  poplar  it  is  strongly  flattened  at  right  angles 
to  the  blade,  and  hence  the  remarkable  move- 
ment observable  on  the  least  breadth  of  wind, 
especially  in  the  aspen.  Sometimes,  as  in  the 
garden  sweet-pea,  the  petiole  is  furnished  with 
a  kind  of  border  or  wing.  In  many  umbellifer- 
ous plants  its  base  is  dilated  into  a  broad  mem- 
branous inflated  sheath.  In  grasses  and  various 
other  plants  it  consists  of  a  sheath  embracing 
the  stem ;  in  the  pea  tribe  the  apex  of  the  petiole 
is  often  changed  into  a  tendril.  In  one  section 
of  the  genus  Astragalus  (tragacanth)  it  hardens 
into  a  spine  after  the  leaflet  drops.  The  petiole 
in  some  Australian  species  of  acacia  and  euca- 
lyptus is  flattened  into  a  leaf-like  expansion, 
occupying  the  place  of  the  true  leaf;  such  pet- 
ioles have  received  the  name  [ihyllodia.  See 
Leaves. 

Petion,  pa-te-oii,  Alexander  Sabes,  Haitian 
soldier  and  politician:  b.  Port-au-Prince,  Haiti, 
2  April  1770;  d.  there  29  March  1818.  He  was 
educated  in  Paris,  entered  the  French  army  in 
Haiti,  and  in  1791  joined  the  forces  of  Toussaint 
I'Ouverture  (q.v.),  serving  as  commander  of 
artillery.  In  1799  he  entered  the  service  of 
Gen.  Riguad  and  upon  the  latter's  defeat  by 
I'Ouverture  was  obliged  to  leave  the  island. 
He  went  to  France  and  returned  in  1802  with 
the    rank   of   colonel   under   Gen.   Leclerc,   who 
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<vas  to  subdue  the  island,  but  in  the  same  year 
Petion  joined  the  revolt  under  Henry  Chris- 
tophe  and  later  served  under  Dessalines.  The 
latter  was  murdered  in  1806  and  Christophe  as- 
sumed the  presidency  in  1807.  The  south  and 
west  provinces,  however,  declared  for  Petion  and 
chose  him  president  of  that  portion  of  the  island, 
wh'ch  resulted  in  almost  continual  warfare.  Pe- 
tion's  administration  was  in  marked  contrast  to 
that  of  Christophe.  He  opened  his  ports,  granted 
protection  to  commerce,  paid  the  debts  of  the 
country,  and  introduced  measures  which  gave 
great  commercial  and  agricultural  prosperity  to 
the  country.  In  1815  he  was  elected  president 
for  life  with  power  to  nominate  his  successor, 
but  in  the  latter  part  of  his  administration  the 
financial  affairs  of  the  government  became  de- 
pressed, and  Petion  fell  a  victim  to  hypochon- 
dria in  which  state  he  starved  himself  to  death. 
Consult  St.  John,  'Hayti;  or,  the  Black  Repub- 
lic'    (1884). 

Petion  de  Villeneuve,  de  vel-nev,  Jerome, 
French  Revolutionist :  b.  Chartres,  France,  1753 ; 
d.  near  Saint  Emilion,  France,  1794.  He  was 
an  advocate  in  his  native  city  when  chosen  a 
deputy  to  the  States-General  in  1789,  became  a 
member  of  the  Jacobin  Club  and  a  supporter  of 
Robespierre.  He  acted  with  unnecessary  cruelty 
in  the  performance  of  the  duty  assigned  him  of 
forcing  the  return  of  the  royal  family  from 
Varennes ;  was  elected  mayor  of  Paris  in  1791, 
and  president  of  the  Convention  in  1792  and 
voted  for  the  execution  of  the  king.  He  was 
nevertheless  suspected  of  being  a  royalist,  and 
the  jealousy  of  Robespierre  being  aroused  he 
was  arrested  with  the  Girondists  in  1793.  He 
escaped,  but  perished  in  a  field  near  Saint  Emi- 
lion, either  by  suicide  or  starvation.  His  works 
were  published  in  four  volumes  in  1793.  Con- 
sult Dauban,   'Memoires  inedites'    (1866). 

Petit  de  Julleville,  pe-te  de  zhiil-vel,  Louis, 
French  historian  of  literature:  b.  Paris  18  July 
184I.  He  was  graduated  from  the  Ecole  Nor- 
male,  and  after  teaching  in  the  College  Stanislas 
of  Paris  and  the  faculty  of  letters  at  Dijon,  be- 
came professor  of  French  literature  in  the  Paris 
faculty  of  letters  in  1886.  His  principal  work 
is  'History  of  the  Theatre  in  France'  (1880-6)  ; 
very  complete  with  regard  to  the  old  French 
theatre.  He  gives  in  'The  Theatre  in  France' 
(1889)  an  account  of  the  evolution  of  the  French 
drama  down  to  the  present  time.  In  l8g6  he 
commenced  the  publication  of  a  'History  of  the 
French   Language  and   Literature.' 

Petition,  Right  of,  in  public  law,  the  right 
of  the  citizen  to  present  a  formal  supplication 
to  the  government  for  the  granting  of  some 
favor,  usually  the  redress  of  a  grievance.  The 
better  opinion  is  that  it  also  includes  the  right 
of  the  petitioner  to  have  his  petition  heard, 
otherwise  the  right  of  petition  is  worthless. 
Like  many  of  the  great  constitutional  safeguards 
it  is  the  result  of  a  long  struggle  against  tyranny. 
It  was  implied  in  the  guarantees  of  Magna 
Charta  and  was  so  frequently  exercised  in  the 
time  of  Edward  II.  that  it  became  necessary 
to  formulate  rules  by  which  the  task  of  hearing 
petitions  could  be  facilitated.  During  this  pe- 
riod petitions  were  usually  made  to  the  king, 
but  later  when  Parliament  had  succeeded  in 
establishing  its  supremacy  over  the  royal  power 
petitions  came  to  be  preferred  to  that  body  in- 


stead. The  Stuarts  looked  with  disfavor  upor. 
the  growing  practice  of  presenting  petitions,  and 
during  tlie  reign  of  Charles  II.  Parliament 
passed  an  act  forbidding  the  presentation  of 
petitions  signed  by  more  than  10  persons  and 
placing  other  restrictions  upon  the  right  of 
petition.  The  refusal  of  James  II.  to  hear  the 
petition  of  the  seven  bishops,  who  refused  to 
publish  his  declaration  of  independence,  created 
a  great  sensation  throughout  England,  and  in 
the  Declaration  of  Right  drawn  up  by  Parlia- 
ment after  the  Revolution  of  1688  it  was  de- 
clared to  be  the  right  of  English  subjects  to 
petition  the  king,  and  all  commitments  and 
prosecutions  for  such  petitioning  were  declared 
to  be  illegal.  This  right  was  confirmed  by  the 
Act  of  Settlement  of  1700.  Petitions  to  Par- 
liament now  became  very  numerous  and  the 
e.xercise  of  the  right  may  be  said  to  have  cul- 
minated in  the  Chartist  movement  of  1848,  when 
a  petition  bearing  its  signatures  of  more  than 
1,000,000  persons  was  presented  to  Parliament 
praying  for  annual  parliaments,  universal  suf- 
frage, and  other  reforms.  In  early  times  it 
became  the  custom  of  Parliament  at  the  open- 
ing session  to  appoint  "receivers"  and  "triers" 
of  petitions,  who  examined  them  and  referred 
them  to  the  courts  or  to  Parliament  for  con- 
sideration. In  order  to  receive  attention  from 
Parliament  petitions  must  be  in  a  prescribed 
form,  respectful  in  language,  and  ordinarily  must 
be  presented  by  a  member. 

The  first  amendment  of  the  Constitution  of 
the  United  States  prohibits  Congress  from  mak- 
ing any  law  to  abridge  "the  right  of  the  people 
to  peaceably  assemble  and  to  petition  the  gov- 
ernment for  a  redress  of  grievances."  It  will 
be  seen  from  the  language  of  this  provision  that 
its  purpose  is  not  to  create  the  right  of  petition, 
its  existence  being  assumed,  but  to  secure  it. 
In  spite  of  this  provision  the  National  House  of 
Representatives  in  the  course  of  the  controversy 
over  slavery  encroached  seriously  upon  this 
right.  Beginning  as  early  as  1790  petitions  for 
the  abolition  of  the  slave  trade  and  the  prohibi- 
tion of  slavery  in  the  District  of  Columbia 
were  presented  to  Congress.  The  latter  were 
referred  to  the  Committee  on  the  District  of 
Columbia  and  reported  unfavorably.  As  the 
petitions  increased  the  committee  ceased  to 
make  reports.  In  1836  the  House  adopted  a 
rule  providing  that  all  petitions  relating  to 
slavery  should  be  laid  on  the  table  without  ac- 
tion and  without  being  printed  or  referred  to  a 
committee.  This  was  the  first  of  the  so-called 
"gag"  rules  and  was  stoutly  opposed  by  John 
Quincy  Adams,  who  had  presented  most  of  the 
petitions  relating  to  slavery.  Finally  in  January 
1840  the  House  adopted  a  rule  declaring  that 
no  petition  praying  for  the  abolition  of  slavery 
or  of  the  interstate  slave  trade  should  be  re- 
ceived or  entertained  in  any  manner  whatever. 
For  the  repeal  of  this  illiberal  rule  Adams 
labored  incessantly  until  his  efforts  were 
crowned  with  success  in  1844.  After  this  the 
right  of  petition  was  never  again  abridged  by 
Congress. 

By  the  present  rule  petitions  are  delivered 
to  the  clerk,  endorsed  with  the  name  of  the 
member  presenting  them  and  of  the  committee 
to  which  they  are  referred,  and  by  him  they  are 
transferred  to  the  appropriate  committee.  -All 
of  the  States  with  one  or  two  exceptions  havp 
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constitutional  provisions  guaranteeing  the  right 
of  petition.  James    Wilford    Garner, 

Professor    of   Political    Science,     University    of 
Illinois. 

Petition  of  Rights,  in  English  politics,  a 
celebrated  statute  of  Parliament  passed  in  1628 
declaratory  of  certain  of  the  ancient  rights  and 
privileges  of  Englishmen.  It  had  its  origin  in 
the  controversy  between  Charles  I.  and  the  Par- 
liament concerning  the  prerogatives  of  the  king 
and  the  privileges  of  the  Commons.  Charles  had 
violated  the  privileges  of  Commons  and  the  rights 
of  the  people  by  evasions  of  the  constitution. 
Accordingly  it  was  resolved  to  demand  from 
him  a  formal  concession  of  those  rights  and 
privileges,  in  particular,  which  he  had  violated 
and  to  refuse  a  grant  of  supplies  until  his  con- 
sent had  been  given.  These  rights  were  em- 
bodied in  a  statute,  but  the  document  is  popu- 
larly known  as  the  Petition  of  Rights  from  the 
fact  that  the  grievances  of  the  Commons  were 
presented  in  the  form  of  a  petition.  When  the 
petition  was  presented  to  the  king  for  his  ap- 
proval he  quibbled  and  hesitated  and  finally  an- 
swered in  a  general  way  "that  right  should  be 
done  according  to  the  laws  and  customs  of  the 
realm  and  that  the  statutes  should  be  executed 
that  his  subjects  may  have  no  cause  to  complain 
of  any  wrong  or  opposition  to  their  rights  and 
liberties."  But  the  Commons  refused  to  be  sat- 
isfied with  an  answer  so  vague  and  indeter- 
minate and  prepared  a  remonstrance.  Finally 
the  king  yielded  and  gave  his  assent  in  a  manner 
acceptable  to  the  Commons  on  7  June  1628.  The 
petition  after  reciting  various  statutes  recog- 
nizing the  rights  contended  for,  declared  that 
forced  loans,  benevolences,  gifts,  etc.,  should  no 
longer  be  demanded  by  the  king  without  the 
consent  of  Parliament ;  that  soldiers  should  not 
be  billeted  upon  the  citizens  without  payment ; 
that  no  freeman  should  be  imprisoned  except 
by  the  law  of  the  land ;  and  that  martial  law 
should  not  be  proclaimed   in  time  of  peace. 

Petofi,  pe'te-fi,  Sander  (Alexander),  Hun- 
garian poet :  b.  Kis-Koros,  comitat  of  Pest ;  d. 
near  Schassburg  31  July  1849.  He  was  a  com- 
mon soldier  for  some  two  years  and  for  a  time 
a  subordinate  member  of  a  troop  of  strolling 
players.  His  first  published  collection  of  verse 
(1844)  established  his  national  fame  as  a  poet. 
He  was  less  fortunate  as  a  novelist.  In  March 
1848  he  came  forward  at  the  head  of  the  youth 
of  Pest  with  the  celebrated  12  national  requisi- 
tions, and  made  the  revolutionary  cause  tri- 
umphant for  the  time.  His  spirited  lyric  'Tal- 
pra,  Mag>'ar'  ('Up,  Magyar')  was  everj'where 
sung,  and  was  the  first  of  a  series  of  patriotic 
verses.  In  1848  he  joined  the  Honved,  and 
served  with  distinction  under  Bem.  He  perished 
in  the  battle  of  Schassburg,  though  doubts  were 
long  entertained  as  to  his  being  really  dead. 
He  banished  false  rhetoric  from  Hungarian 
poetry,  and  much  of  his  own  work  attained  a 
true  folk-character.  There  are  renderings  into 
English  by  Sir  John  Bowring  (1866)  ;  Loew 
in  'Gems  from  Petofi  and  other  Hungarian 
Poets'  (1881):  and  Phillips  (1885).  A  critical 
edition  of  his  works  was  published  in  1894. 
Consult  biographies  in  Mag>-ar  by  Zilahy  (1864), 
and  Vutkovics  (1883):  Bubenik.  <A  Petofi.  eine 
Skizze  seines  Lebens  und  Dichtens'  (1882)  ; 
Fischer,  <Pet6fis  Leben  und  Werke'   (1889). 


Petong'.     See  Packfong. 

Petoskey,  pe-tos'ki,  Mich.,  city  in  Emmet 
County ;  on  the  south  shore  of  Little  Traverse 
Bay,  an  inlet  of  Lake  Michigan,  and  on  the 
Pere  Marquette  and  the  Grand  Rapids  &  I. 
R.R.'s ;  about  200  miles  south  of  Grand  Rapids 
and  35  miles  south  of  Mackinac.  It  has  steamer 
connections  with  the  lake  ports.  It  was  set- 
tled in  1874  by  white  traders  and  missionaries; 
incorporated  in  1879,  and  chartered  as  a  city  in 
1895.  It  is  in  a  lumber  region,  but  the  sur- 
rounding cleared  land  has  been  converted  "into 
productive  farms.  The  chief  manufacturing  es- 
tablishments are  lumber  works,  leather  works, 
which  employ  about  150  persons:  fibre  and 
paper  mills,  125  persons:  wooden-ware  works, 
75:  lime  works,  no:  other  industries  about  200 
more.  The  delightful  summer  climate  attracts 
thousands  of  visitors  which  necessitates  exten- 
sive hotel  accommodations  and  the  employment 
of  many  persons  during  the  season.  It  has  the 
Lockwood  Hospital,  nine  churches,  public  and 
parish  schools,  and  a  public  library.  The  two 
banks  have  a  combined  capital  of  $160.000 ;  and 
the  annual  amount  of  business  is  over  $1,000,000. 
The  government  is  vested  in  a  mayor  and  a 
board  of  public  works,  a  council  of  eight  mem- 
bers, who  hold  office  two  years.  The  population 
is  composed  of  a  majority  American  born,  a 
number  of  Germans,  a  few  Armenians,  Indians, 
Hungarians,  and  Poles.  Pop.  (1890)  2,872; 
(1900)   5,285.  E.    R.   Goldsmith, 

Editor  '-Petoskey  Evening  News.'' 

Petra,  pe'tra,  in  Aramaic,  called  Reqem, 
and  in  Hebrew  Sela,  a  ruined  Nabatjean  city  of 
northern  Arabia,  in  the  heart  of  Arabia  Petraea, 
to  which  it  gave  that  name.  Its  great  impor- 
tance was  as  trading  place  and  station  on  the 
caravan  route  between  Syria  and  Arabia  up  to 
the  4th  century  a.d.  Soon  after  it  declined  and 
the  site  was  unknown  until  1812  when  Burck- 
hardt  discovered  it  in  the  Wadi  Musa.  Since 
that  time  rock-tombs,  a  great  "treasure  house," 
an  amphitheatre,  convent,  citadel,  and  palace 
have  been  found,  mostly  of  late  Greek  archi- 
tecture, but  with  evidence  of  Egyptian  and  Ori- 
ental influences  as  well.  The  city  was  captured 
by  Amaziah  of  Judah  in  the  9th  century  B.C. ; 
became  the  property  of  the  Nabatjeans  in  the 
3d  (or  2d)  century  B.C.,  was  made  tributary  to 
Rome  in  the  1st  century  B.C.,  and  in  the  2d 
century  a.d.  became  capital  of  a  Roman  province, 
Arabia  Petraea.  It  was  a  Christian  bishopric 
during  its  last  years.  Consult:  Palmer.  'The 
Desert  of  the  Exodus'  (1871)  ;  Due  de  Luynes, 
'Voyage  d'Exploration  a  la  Mer  Morte,  a  Pe- 
tree,  etc'  (1875);  and  Buhl,  'Geschichte  der 
Edomiter'    (1893). 

Petrarch,  pe'trark  (Italian,  Petrarca,  pa- 
trar'ka),  Francesco,  Italian  lyric  poet  and 
scholar ;  b.  Arezzo  20  July  1304 ;  d.  Arqua,  near 
Padua,  18  July  1374.  He  studied  law  at  Mont- 
pellier  1319-23,  and  at  Bologna  1323-5.  His 
own  inclinations,  however,  led  him  to  study 
the  Latin  and  Provencal  poets  in  prefer- 
ence to  law  and  scholastic  divinity.  He  re- 
turned to  Avignon,  where  his  talent  for  Latin 
poetry  commended  him  to  the  court  of  Pope 
John  XXII.,  and  took  minor  orders  in  the 
Church.  It  was  at  this  time  that  he  first  saw 
in  the  church   of   St.   Claire    (1327)    the   Laura 
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who  exercised  so  great  an  influence  on  his 
future  Hfe,  and  dictated  to  him  his  mgst  famous 
works.  The  identity  of  this  personage,  and 
whether  she  was  a  real  or  ideal  one,  has  been 
much  disputed.  Pope  Benedict  XII.  conferred 
on   Petrarch  a  canonry  at   Lombez    (1335).     In 

1336  he  embarked  at  Marseilles  for  Rome,  the 
antiquities  of  which  he  visited  with  an  enthu- 
siasm which  he  has  recorded  in  his  poems.     In 

1337  he    returned    to    Avignon,    and    bought   a 
small  estate  at  Vaucluse.     He  remained  here  for 
three  years,  and  wrote  numerous  sonnets  which 
acquired  popularity  even  before  the  earlier  and 
longer  work  of  Dante  (still  in  manuscript),  and 
served  to  fix  the  Italian  language.     These  were, 
however,    only    his    recreation.     He    rested    his 
hopes  of  fame  on  his  Latin  scholarship.     Virgil, 
Cicero,  and  Livy  were  his  favorite  authors,  but 
he  was   a   diligent   explorer  of  the   monasteries 
for  old  manuscripts  of  all  the  Latin  classics  (he 
did   not    learn    Greek  till   comparatively   late   in 
life),  which  he  transcribed  with  his  own  hand, 
and    diffused    as    much    as    possible,    while    he 
formed  a  precious  collection  of  his  own.     In  his 
travels  he  made  valuable  discoveries,  which  have 
placed  his  name  high  among  the  restorers  of  let- 
ters.    He   had   advanced    views    for   his   age   of 
history   and   science,   despising   legends   and   as- 
trology,   and    recommending   true    research.     In 
politics    his    views    were    equally    advanced.     In 
religious  matters  he  had  no  sympathy  with  the 
skepticism   common   among  the   scholars  of  his 
day.     His  Latin  works,  both  in  prose  and  verse, 
were  highly  esteemed,  and  in  1341  he  was  called 
to   Rome   to   receive   on   Easter-day    (8  April), 
the   crown    of   laureate   of   the    civilized    world, 
awarded  him  for  his  Latin  epic,  'Africa,'  a  work 
of  real  eloquence.     He  was  subsequently  charged 
with   various   diplomatic   missions,   and   in    1342 
appointed     joint     ambassador     with     Rienzi     to 
Clement  VI.  to  solicit  his  return  to  Rome.     He 
praised    the    enterprise    of    Rienzi    (1347)    in    a 
Latin   epistle,    and   went   to   Rome,    though    too 
late,  to   support   him.     At  one  time  he  thought 
of  shutting  himself  up  in  a  monastery,  and  de- 
termined  to   live   more   in   accordance   with   his 
ecclesiastical    profession.     His    great   popularity, 
however,   caused   him  to  be  employed   in  many 
im.portant  diplomatic  negotiations.     He  was  con- 
sulted  by   the   pope  and   the   emperor.     In    1354 
he  negotiated  a  peace  between  the  republics  of 
Genoa  and  Venice  in  the  name  of  Giovanni  Vis- 
conti   of  Milan.     From  this  time,   with   the   ex- 
ception  of  embassies   to    France   and   Germany, 
he  lived  entirely  in  Italy,  and  until  1376  chiefly 
at    Milan,    Padua,   and    Venice,    to   the   last   of 
which  he  presented  his  library.     In  1370  he  took 
up  his   residence  at   Arqua,  near   Padua,   where 
he  passed  his  remaining  years  in  religious  exer- 
cises.    He    had    two    natural    children    by    an 
Avignon    lady  —  a    son    who    died    before    his 
father,  and  a  daughter  who  married   Francesco 
de  Brossano,  a  Milanese  gentleman  who  became 
his  executor.     Petrarca  left  no  works  in  Italian 
prose.     Among  his  Latin  works  are  three  books 
of    'Epistles'     ('Epistote    Familiares')   and    12 
'Eclogues,'  his  poem  'Africa,' various  philosoph- 
ical, religious,   political,  and  historical  treatises, 
as   <De  Officio  et  Virtutibus  Imperatoris' ;   'De 
Vera  Sapientia'  ;  'De  Contemptu  Mundi'  ;  <Itin- 
erarmm  Syriacum'    (a  geographical  work)  ;  and 
'Epitome    Vitarum    Virorum    Illustrium.'     His 
Italian   poems   consist   of    'Sonetti'    and    'Can- 


zoni  in  Vita  e  in  Morte  di  Laura,'  and  of 
'Trionfi.'  The  first  edition  is  dated  Venice,  1470. 
The  subsequent  editions  are  innumerable.  They 
may  be  found  translated  into  English  by  va- 
rious hands.  The  'Trionfi'  are  in  ter::a  riina. 
Despite  their  refinement  and  delicacy  of  senti- 
ment and  purity  of  language,  the  sonnets  of 
Petrarch  are  somewhat  dull  and  monotonous. 
They  are  also  filled,  according  to  the  taste  of  the 
age,  with  conceits,  artificial  refinements  of  sen- 
timent, and  plays  upon  words.  Petrarch's  learn- 
ing was  very  great,  and,  for  his  time,  critical. 
He  despised  the  vulgar  tongue  of  Italy,  but  as 
the  champion  of  national  unity  wrote  in  that 
tongue  such  celebrated  patriotic  poems  as  the 
canzone  ^Spirito  Gentil.'  As  a  writer  of  Latin 
he  ranks  among  the  best  of  modern  times.  He 
is  placed  by  suffrage  of  the  Italians  as  among 
their  poets  second  to  Dante  only.  Consult : 
Lord  Woodhouselee,  'An  Historical  and  Critical 
Essay  on  the  Life  of  Petrarch'  (1810)  ;  Camp- 
bell, 'Life  and  Times  of  Petrarch'  (1841); 
Mezieres,  'Petrarque'  (1867;  new  ed.  1896); 
Koerting,  'Petrarcas  Leben  und  Werke' 
(1878)  ;  Symonds,  'The  Renaissance  in  Italy' 
(1877-81);  Robinson  and  Rolfe,  'Petrarch,  the 
First  Modern  Scholar'    (i8q8). 

Petrel,  any  of  the  smaller  species  of  a 
group  of  oceanic  birds  allied  to  the  albatrosses, 
characterized  by  webbed  feet  and  tubular  nos- 
trils. In  the  albatrosses  the  tubular  nostrils  of 
the  two  sides  are  quite  distinct,  while  the  ful- 
mers,  shearwaters,  and  petrels  proper  have  them 
united  to  each  other  and  to  the  base  of  the  bill, 
and  are  therefore  placed  in  a  distinct  family, 
the  Procellariidce.  Most  of  them  also  have  the 
hallux  much  better  developed  than  have  the  al- 
batrosses. The  wings  are  long  and  pointed,  the 
tail  short  but  of  various  shapes,  and  usually  with 
14  or  16  quill-feathers.  Owing  to  its  compact- 
ness and  oiliness  the  plumage  is  extremely  re- 
sistant to  water.  The  feet  are  small  and  com- 
pletely webbed  in  front.  The  fulmers  and 
shearwaters  are  relatively  large  birds,  the  petrels 
proper  of  small  size  and  distinguished  by  the 
prominence  of  the  nasal  tube  and  the  more  or 
less  hooked  beak.  Except  during  the  breeding 
season  the  petrels  never  voluntarily  come  on 
land,  and  seldom  even  approach  the  shores,  but 
remain  out  at  sea  even  during  the  most  severe 
storms.  Sailors  call  the  smaller  ones  Mother 
Carey's  chickens.  Probably  75  species  are 
known,  many  of  which  have  a  wide  range.  They 
feed  on  small  marine  animals  and  on  almost  any 
kind  of  food-refuse  cast  overboard  from  ships, 
and  appear  exceedingly  fond  of  fat  or  grease,  for 
which,  and  for  other  edibles,  they  will  follow 
in  the  wake  of  vessels  for  great  distances,  and 
often  collect  in  great  numbers  where  food  is 
plentiful.  When  irritated  they  vomit  an  oily 
fluid. 

These  birds  breed  in  large  communities  in 
localities  adjoining  the  sea,  forming  their  nests 
in  burrows  or  cavities ;  the  female  lays  one  egg. 
They  are  not  often  seen  near  shore  in  the  day- 
time, remaining  hidden  in  the  nest  and  going 
abroad  for  food  at  night.  They  fly  rapidly, 
and  generally  close  to  the  water ;  and  when  in 
pursuit  of  food  they  suspend  themselves  by  ex- 
tending their  wings,  and  appear  to  run  on  the 
surface  of  the  water.  It  is  from  this  circum- 
stance   that    they   are    called    petrels,    after   the 
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apostle  Peter,  who  walked  on  the  water.  The 
appearance  of  these  birds  is  considered  by  sea- 
men to  presage  a  storm  —  hence  the  common 
name  of  a  familiar  species  known  as  the  "stormy 
petrel"  —  and  it  is  thought  peculiarly  unlucky 
to  kill  one  of  them.  Owing  to  their  wandering 
habits  most  of  the  species  are  likely  to  occur 
occasionally  in  North  American  waters,  where 
fully  15  species  of  true  petrels,  besides  as  many 
more  shearwaters  and  fulmers,  have  been  actually 
recorded.  The  best-known  on  the  North  Atlan- 
tic coast  is  Leach's  petrel  {Cymochorca  leu- 
corrlwa),  a  pretty  little  bird  in  black  with  a 
white  rump,  which  skims  the  waves  with  the 
most  marvelous  skill  and  seems  never  to  tire. 
It  is  barely  six  inches  long  and  one  of  the 
smallest  of  water  birds.  Wilson's  stormy  petrel 
(Oceanites  oceanicus)  is  one  of  several  petrels 
characterized  by  their  long  plover-like  legs.  It 
is  one  of  the  most  widely  dispersed  and  com- 
monest species  on  the  high  seas.  Consult : 
Baird,  Brewer,  and  Ridgway,  'North  American 
Water  Birds'  (Boston  1884)  ;  and  Salvin,  'Chal- 
lenger Reports,'  'Vol.  II.  (London  1881). 

Petrie,  pe'tre,  'William  Matthew  Flinders, 

English  Egyptologist,  grandson  of  Mattliew 
Flinders  (q.v.),  the  Australian  explorer:  b. 
Charlton  3  June  1853.  He  received  a  private 
education,  and  in  1875-80  devoted  his  attention 
to  British  archaeology,  the  results  appearing  in 
the  works,  "Inductive  Metrology,  or  the  Recov- 
ery of  Ancient  Measures  from  the  Monuments' 
(1877);  and  'Stonehenge:  Plans,  Description, 
and  Theories'  (1880).  He  then  went  to  Egypt, 
making  a  careful  survey  of  the  Pyramids  of 
Gizeh,  of  which  he  published  an  account  in  'The 
Pyramids  and  Temples  of  Gizeh'  (1883).  He 
continued  his  work  in  Egypt  under  the  auspices 
of  the  Egypt  Exploration  Fund  Committee 
(1884-6)  ;  excavated  the  site  of  Tanis,  and  dis- 
covered and  excavated  Naukratis,  Am,  and 
Daphnse,  his  results  being  published  in  <Tanis> 
(1885-7),  'Naukratis'  (1886).  He  has  con- 
tinued his  explorations  of  ancient  sites,  his  ex- 
cavations forming  the  theme  of  the  works,  'Ha- 
wara'  (1889);  'Tell  el-Amarna'  (1895); 
'Koptos'  (iSgb);  'Denderah'  (1900);  'Diospo- 
lis'  (1901)  ;  and  'Royal  Tombs  of  the  Earliest 
Dynasties'  (1901)  ;  etc.  Among  other  publica- 
tions are:  'A  Season  in  Egypt'  (1888)  ;  'Ra- 
cial Portraits*  (1888)  ;  'Historical  Scarabs' 
(1889)  ;  'Ten  Years'  Digging  in  Egypt'  (1893)  ; 
<A  History  of  Ancient  Egypt'  (1894):  'Egyp- 
tian Tales'  (1895);  'Egyptian  Decorative  Art' 
(1895)  ;  'Religion  and  Conscience  in  Ancient 
Egypt'  (1898);  'Syria  and  Egypt'  (1898). 
Since  1892  he  has  been  professor  of  Egyptology 
in  University  College,  London. 

Petrobru'sian,  a  follower  of  Pierre  de 
Bruys,  who  in  Languedoc,  during  the  12th  cen- 
tury, founded  a  sect  of  religious  extremists.  His 
tenets  included  the  advocacy  of  adult  baptism, 
the  abolition  of  church  buildings ;  the  disuse  of 
crosses  as  objects  to  be  set  up  and  venerated; 
and  a  denial  of  the  Real  Presence  in  the  Eucha- 
rist, whose  elements  were,  he  said,  mere  sym- 
bols. For  20  years  his  doctrines  were  propa- 
gated with  fiery  zeal,  and  the  number  of  his 
followers  in  southern  France  rapidly  increased. 
Peter,  abbot  of  Cluny,  wrote  a  treatise  to  re- 
fute him,  and  he  incurred  the  anger  of  the 
people  by  the  demolition  of  altars  and  churches, 


and  in  1126  was  burnt  to  death  by  the  mob  at 
Saint  Giles,  near  Nimes. 

Petrography,  the  science  which  deals  with 
the  description  of  rocks.  In  modern  methods 
the  microscope  and  chemical  analyses  play  a 
conspicuous  part.  Strictly  considered,  petrogra- 
phy confines  itself  to  the  study  of  the  rock 
specimen  per  se,  while  the  study  of  the  field 
relations,  and  of  the  origin  of  the  rock,  falls 
more  properly  under  the  science  of  petrology. 
The  two  are,  however,  often  used  synonymously. 
Another  more  obsolete  term  is  lithology. 

Petro'leum,  the  general  name  given  to  an 
oily  liquid  found  in  different  parts  of  the  earth, 
a  mixture  of  hydrocarbons,  chiefly  belonging  to 
the  marsh-gas  (CH,)  series.  (See  Bitumen.) 
Petroleum  is  found  in  almost  all  localities  where 
bitumen  exists  in  quantity  in  the  rocks.  Atten- 
tion appears  to  have  been  first  directed  to  it 
by  the  successful  manufacture  and  sale  of  paraf- 
fin and  paraffin  oil  in  Great  Britain  derived  from 
shale.  (See  Paraffin.)  In  the  United  States 
petroleum  is  produced  chiefly  by  Pennsylvania, 
New  York,  Ohio,  West  Virginia,  Colorado, 
California,  and  Indiana.  See  Petroleum  In- 
dustry, The. 

Petroleum.  Petroleum,  in  some  of  its 
forms,  lias  been  known  and  used  by  mankind  in 
various  parts  of  the  world  from  time  imme- 
morial, but  its  history  as  an  important  commer- 
cial product  extends  over  a  period  of  less  than  50 
years.  The  word  is  derived  from  the  Latin 
"petro,"  a  rock,  and  "oleum,"  oil,  and  literally 
means  "rock  oil."  It  is  also  known  in  some  parts 
of  the  world  in  its  crude  state  as  naptha,  which 
comes  from  the  Persian  "nafata."  As  used  in 
the  United  States  and  England,  the  term  naptha 
is  applied  only  to  one  of  the  lighter  products, 
which  are  given  off  in  the  process  of  distillation. 
In  Germany  petroleum  is  known  as  "erdoel,"  or 
earth  oil,  and  "steinoel,"  stone  oil ;  the  French 
and  Italian  equivalent  is  "petrole."  All  these 
terms  are  embodied  under  the  general  one, 
"mineral  oil,"  which  clearly  distinguishes  it 
from  other  oils  of  an  animal  and  vegetable  na- 
ture. There  are  semi-liquid  and  solid  varieties 
of  petroleum,  known  as  asphalt,  bitumen,  and 
maltha.  These  vary  in  weight  in  the  natural 
state  from  50°  Baume,  or  .7841  specific  gravity,  to 
10°  Baume,  or  water  equal  to  i.o,  and  in  some 
instances  are  heavier  than  water.  Petroleum 
ranges  in  color  from  a  water  white  transparency 
to  jet  black,  but  the  most  common  variety  is  dark 
green,  which  by  reflected  light  is  shown  to  have 
a  brownish  yellow  tinge.  It  is  a  highly  inflam- 
mable substance  and  its  chief  constituents  are 
carbon  and  hydrogen  with  varying  quantities  of 
oxygen  and  nitrogen.  Some  varieties  are  also 
impregnated  with  or  combined  with  sulphur. 
This  is  more  especially  true  of  petroleum  that 
has  an  asphalt  base. 

Origin  of  Petroleum.- —  Numerous  theories 
have  been  advanced  to  account  for  the  existence 
of  petroleum,  but  no  complete  and  entirely  satis- 
factory solution  of  the  problem  has  yet  been 
presented.  For  many  years  it  has  been  claimed 
by  the  geologists  that  petroleum  was  formed  in 
the  rocks  by  the  decomposition  of  animal  and 
vegetable  matters.  Of  late,  many  scientists 
have  supported  the  idea  that  the  formation  of 
petroleum  was  due  to  the  natural  distillation  of 
shales   and   hydrocarbons,    found   in   the   earth's 
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crust,  by  internal  heat.  Its  chemical  origin 
from  inorganic  matter  appears  the  more  prob- 
able, since  it  has  been  discovered  in  some  of 
the  lower  geological  formations,  of  an  age 
when  animal  and  vegetable  life  was  not  super- 
abundant. It  has  been  manufactured  for  years 
from  the  artificial  distillation  of  shales  in  vari- 
ous parts  of  the  world  and  scientists  have  been 
able  to  produce  a  substance  closely  resembling 
it  in  every  way  by  purely  chemical  means.  It 
has  also  been  made  artificially  by  the  destructive 
distillation  of  animal   and  vegetable  matter. 

Early  Uses  of  PctroU'uin.^The  use  of  pe- 
troleum, in  its  semi-liquid  and  solid  forms,  was 
common  among  the  ancient  nations  of  the  east. 
The  "slime"  noted  in  the  Old  Testament,  as 
employed  in  the  construction  of  the  Tower  of 
Babel,  was,  without  doubt,  partially  evaporated 
petroleum.  The  ruins  of  Nineveh  and  Babylon 
reveal  its  use  as  a  bond  in  cementing  struc- 
tures of  brick  at  least  2000  B.C.  Herodotus,  the 
Greek  historian,  mentions  the  oil  springs  on  the 
island  of  Zante  and  the  asphaltic  deposits,  which 
were  carried  down  by  the  river  Is  and  collected 
by  the  ancient  Babylonians.  Bitumen  was  an 
article  of  commerce  in  the  region  of  the  Dead 
Sea  and  was  transported  into  Egypt  and  sold 
for  embalming  purposes  centuries  before  the 
time  of  Christ.  "Sicilian  Oil,"  obtained  from 
natural  springs  near  Agrigentum,  on  the  island 
of  Sicily,  was  burned  in  the  lamps  of  the  Tem- 
ple of  Jupiter  about  the  beginning  of  the  Chris- 
tian Era.  This  is  the  earliest  record  of  petro- 
leum being  used  for  illuminating  purposes.  A 
Roman  general  built  a  bridge  across  the  Dan- 
ube about  the  year  100  .-\.D.,  near  the  city  of 
Severance.  The  piers  were  of  brick,  cemented 
with  bitumen.  Two  of  these  ancient  piers  re- 
main to  this  day  on  the  banks  of  the  Danube, 
in  which  the  outer  layers  of  brick  have  crum- 
bled away,  leaving  the  black  pitchy  matter  pro- 
truding. Historical  references  to  the  early 
knowledge  and  use  of  petroleum  in  Galicia,  Per- 
sia, India,  China,  and  Japan  are  very  numerous. 
The  "holy  fire"  from  the  naptha  and  natural  gas 
springs  of  the  Apsheron  peninsula,  on  the  bor- 
ders of  the  Caspian  Sea,  has  been  known  and 
worshipped  by  certain  sects  among  the  Persians 
for  from  2,500  to  3,000  years. 

On  the  western  continent,  this  important 
mineral  product  was  known  to  the  aborigines 
centuries  before  the  discovery  by  Columbus. 
The  presence  of  pits,  excavated  for  the  purpose 
of  collecting  oil,  along  the  waters  of  Oil  Creek 
and  French  Creek,  bear  witness  to  this  fact. 
Many  of  these  were  from  six  to  eight  feet 
square  and  varied  in  depth  from  four  to  twelve 
feet. 

They  were  lined  with  heavy  timbers  and 
were  always  to  be  found  in  the  valleys  and  along 
streams  where  natural  seeps  of  petroleum  ex- 
isted. They  were  not  constructed  by  the  Sene- 
cas  or  other  Indian  tribes  that  occupied  the 
territory,  when  the  first  white  men  appeared  in 
America.  They  were,  doubtless,  the  work  of 
the  same  race  of  people  who  developed  the  cop- 
per deposits  of  Lake  Superior,  the  lead  ores  of 
Lexington,  Ky..  and  built  the  great  m.ounds  in 
Ohio  and  other  of  our  Western   States. 

The  earliest  mention  of  petroleum  in  the 
LInited  States  was  in  1627  by  a  French  mission- 
ary, who  described  the  famous  petroleum  spring 
near   Cuba,   in   western   New   York   State.     The 


first  mention  of  petroleum  in  Pennsylvania  was 
by  a  Moravian  missionary,  who  visited  the  re- 
gion in  1767  and  described  the  petroleum  bub- 
bling up  in  springs  and  from  the  beds  of  creeks, 
accompanied  by  natural  gas.  Many  subsequent 
travelers,  who  penetrated  the  almost  unbroken 
wilderness  in  after  years  in  southwestern  New 
York,  northwestern  Pennsylvania,  and  southeast- 
ern Ohio,  mention  the  existence  of  petroleum 
and  natural  gas.  These  explorers  were  guided 
to  these  localities  by  the  Indians,  who  usually 
collected  sufficient  petroleum  from  the  surface  of 
the  streams  for  a  fire.  This  phenomena  was  re- 
garded by  them  with  religious  awe  and  super- 
stition. 

The  artesian  well  driller,  in  search  of  salt 
brine  in  subsequent  years,  demonstrated  the  ex- 
istence of  petroleum  in  greater  or  less  quanti- 
ties, accompanied  by  natural  gas,  both  of  which 
were  considered  a  source  of  annoyance  and  dan- 
ger, over  a  large  area  in  the  Ohio  Valley,  reach- 
ing from  Freeport,  on  the  Allegheny  River  in 
Pennsylvania,  to  Burkesville,  in  southeastern 
Kentucky,  and  from  the  waters  of  Duck  Creek, 
in  Washington  County,  Ohio,  to  a  few  miles 
above  Charleston,  on  the  Big  Kanawha,  in  West 
Virginia.  The  last  named  locality  has  the  dis- 
tinction of  containing  the  pioneer  salt  brine  well 
of  the  United  States,  which  was  drilled  by  the 
Ruffner  Brothers  in  1808.  Tliey  employed  the 
most  primitive  appliances,  but  successfully  cased 
off  the  weaker  salt  brine,  adopting  methods  that 
are  now  employed  in  sinking  deep  artesian  wells 
of  every  kind.  About  the  year  1810  the  first 
salt  wells  were  drilled  at  Tarentum,  Pa.,  fol- 
lowed by  those  on  the  Big  Sandy,  on  the  borders 
of  Kentucky,  which  also  produced  considerable 
petroleum  and  natural  gas  associated  with  the 
salt  brine. 

About  the  year  1829  a  well  was  drilled  for 
salt  near  Burkesville,  in  Cumberland  County. 
Kentucky,  which  struck  a  great  reservoir  of 
petroleum  ;  the  oil  flowed  into  the  Cumberland 
River  nearby,  caught  fire  and  produced  a  con- 
flagration on  the  surface  of  the  river  for  nearly 
fifty  miles.  For  a  number  of  years  after,  this 
well  continued  to  flow,  and  a  portion  of  the 
product  was  bottled  up  and  marketed  under  the 
title  of  American  Medical  Oil,  Burkesville,  Ky. 

From  the  year  1848  to  1856  Mr.  Samuel  Kier, 
of  Pittsburg,  Pa.,  bottled  the  petroleum  pro- 
duced from  the  salt  wells  at  Tarentum  and  sold 
quantities  of  it  for  medicine  under  the  name  of 
Seneca  Oil,  which  name  has  been  given  it  from 
the  oil  produced  by  the  celebrated  spring  near 
Cuba,  N.  Y.,  whose  product  was  also  sold  for 
medicinal   purposes. 

A  portion  of  the  petroleum  from  these  wells 
was  used  in  its  crude  state  for  illumination,  but, 
because  of  the  smoke  and  offensive  odor,  it  was 
unfit  for  burning  indoors.  Mr.  Kier,  of  Pitts- 
burg, Pa.,  also  made  a  number  of  experiments 
and  succeeded  in  manufacturing  an  illuminating 
oil,  but.  owing  to  the  crude  and  imperfect  meth- 
ods employed  and  the  faulty  character  of  the 
lamps,  it  did  not  become  popular  as  a  source  of 
artificial  light.  In  the  meanwhile  other  minds 
were  at  work  on  the  problem  of  supplying  the 
world  with  a  cheap,  safe,  and  efficient  illumi- 
nant,  to  take  the  place  of  the  beeswax  and  tal- 
low candle  and  the  greasy  whale  oil  lamp,  which 
were  then  the  common  sources  of  artificial 
light  in  general  use.     The  decline  in  the  whale 
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oil  industry,  owing  to  the  growing  scarcity  of 
the  animals  in  the  high  seas,  threatened  the  total 
extinction  of  the  supply  of  sperm  or  whale  oil. 

The  Slialc  Oil  Industry.— To  meet  the  emer- 
gency, manufacturers  turned  their  attention  to 
the  shale  oil  industry,  which  had  already  made 
considerable  progress  in  Scotland  and  some 
other  parts  of  Europe.  By  distillation,  it  was 
found  possible  to  extract  a  rich  paraffin  oil 
from  the  bituminous  coal  shales  and  out  of  this 
was  manufactured  a  very  fair  grade  of  illumi- 
nating oil.  The  first  patent  for  refining  coal 
oil  (as  it  was  called)  was  granted  to  James 
Young,  of  Manchester,  England,  in   1850. 

The  same  process  was  patented  in  the 
United  States  in  1852.  Dr.  Abraham  Gessner 
patented  his  illuminating  oil.  which  he  called 
"kerosene,"  and  was  obtained  from  the  same 
sources  in  1854.  By  1859,  the  shale  oil  industry 
had  made  considerable  progress  and  there  were 
nearly  60  establishments  engaged  in  its  rnanu- 
facture.  It  was  the  progress  made  by  this  in- 
dustry that  paved  the  way  for  the  almost  in- 
stant success  of  refining  crude  petroleum.  But 
the  discovery  of  the  latter  in  commercial  Quan- 
tities at  Col.  Drake's  experimental  well  in  1859 
rendered  the  laborious  process  of  obtaining  a 
crude  distillate  from  the  shale  rocks  no  longer 
necessary  and  speedily  brought  about  the  aban- 
donment of  the  shale  refineries.  A  number  of 
them  immediately  took  up  the  new  discovery 
and  adapted  their  works  to  the  manufacture  of 
illuminating  oil  from  the  crude  product  that 
they  secured  from  the  Pennsylvania  oil  regions. 
Between  1853  and  i860  four  large  distilling 
plants  for  the  manufacture  of  shale  oil  were 
erected  on  the  Allegheny  River,  near  Freeport, 
Pa.,  eight  miles  above  Tarentum.  A  number 
of  factories  were  established  along  the  New 
England  coast,  which  used  the  boghead  coal, 
obtained  in  Scotland,  for  distilling  purposes. 
Albertite,  from  Nova  Scotia,  was  employed  in 
some  Maine  establishments,  and  several  manu- 
factories were  erected  in  the  interior  for  dis- 
tilling oil  from  the  Breckenridge  cannel  coal,  ob- 
tained in  Kentucky  and  the  Grahamite  deposit  of 
West  Virginia.  The  principal  points  of  manu- 
facture were  at  Canfield,  Ohio ;  Ritchie  Mines 
and  Peytonia,  W.  Va.,  and  Cloversport  and 
Maysville   in   Kentucky. 

Distribution  of  Petroleum. —  The  United 
States  leads  the  world  in  the  production  of  pe- 
troleum as  well  as  in  the  manufacture  of  refined 
oil.  For  several  years  it  was  surpassed  in  the 
production  of  an  inferior  crude  oil  by  Russia, 
but  recent  discoveries  of  enormous  supplies  in 
southeastern  Texas  and  Kansas,  together  with 
the  rapid  development  of  the  California  oil  fields, 
have  placed  the  United  States  once  more  in  the 
first  rank  of  oil-producing  countries.  Besides  the 
United  States  and  Russia,  petroleum  is  obtained 
in  commercial  quantities  in  Rumania,  Galicia, 
Germany,  and  Italy  in  Europe,  Borneo,  Java, 
and  Sumatra  in  the  Dutch  East  Indies,  India 
and  Japan  in  Asia,  .-Xrgentina  and  Peru  in  South 
.America.  Its  presence  is  known  in  several 
other  parts  of  the  world,  but  in  most  instances 
it  has  not  yet  been  produced  in  large  quantities 
and  if  it  has  any  market  at  all,  it  is  solely  a 
local  one. 

Petroleum  in  the  United  States. —  For  years 
the  world  was  almost  entirely  dependent  upon 
the  ml  fields  of  Pennsylvania   for  its  supply  of 


illuminating  oil  and  the  .American  product  dom- 
inated the  markets  of  the  world.  The  develop- 
ments gradually  extended  to  the  northeast  and 
southwest,  taking  in  several  counties  in  the 
lower  part  of  New  York  and  covering  large 
areas  of  territory  in  West  Virginia  and  south- 
eastern Ohio.  Then  followed  the  discovery  of 
oil  in  the  Trenton  limestone  formations  of 
northwestern  Ohio  and  Indiana.  Up  to  the  year 
1901  almost  the  entire  production  of  the 
United  States  came  from  five  States  east  of  the 
Mississippi,  namely.  New  York,  Pennsylvania, 
West  Virginia,  Ohio,  and  Indiana.  In  1901  the 
wonderful  asphalt  petroleum  fields  in  Texas 
were  opened  up,  and  California  and  Kansas 
came  into  prominence  as  producing  sections. 
At  the  present  time,  the  production  of  the 
Western  States  surpasses  that  of  the  East- 
ern, and  while  the  territory  producing  Penn- 
sylvania oil  appears  to  be  on  the  decline, 
there  are  immense  fields  west  of  the  Mississippi 
yet  to  be  defined.  During  the  past  two  years 
Louisiana  has  come  to  the  front  as  an  oil-pro- 
ducing State,  while  Kentucky,  Tennessee,  Col- 
orado and  Wyoming,  for  many  years,  have  been 
noted  for  their  deposits  of  crude  petroleum.  Its 
existence  has  also  been  demonstrated  in  Michi- 
gan, Illinois,  Utah,  Missouri,  and  Alaska,  al- 
though actual  developments  thus  far  have  not 
proved  entirely  satisfactory. 

The  Drake  Discovery. —  Previous  to  1858, 
nothing  had  been  accomplished  towards  estab- 
lishing the  fact  that  petroleum  existed  in  almost 
inexhaustible  quantities  and  that  large  supplies 
could  be  obtained  by  simply  drilling  wells  into 
the  rocky  structure  of  the  earth.  The  natural 
petroleum  had  been  analyzed  by  eminent  chem- 
ists, its  properties  as  an  illuminant  had  been 
pretty  well  established  and  in  a  small  way  it 
had  become  an  article  of  commercial  exchange. 
Its  production,  however,  was  confined  to  col- 
lecting it  by  various  crude  and  imperfect  meth- 
ods from  the  oil  springs  and  streams  that  bore 
petroleum  on  their  waters,  in  various  parts  of 
the  country.  It  was  obtained  in  considerable 
quantities  from  the  salt  wells  of  Tarentum,  Pa., 
and  the  lower  Allegheny  valley  and  it  was 
gradually  finding  a  market  in  Pittsburg  and 
New  York  for  various  purposes.  On  March 
4,  1858,  nine  barrels  of  oil  from  Tarentum  were 
shipped  to  the  Kerosene  Oil  Company  at  New 
York  city  and  sold  for  $275.19.  From  such 
small  beginnings  rose  an  industry  that  was  to 
revolutionize  the  methods  of  artificial  lighting 
then  in  general  use  and  add  millions  of  dollars 
to  the  general  wealth  of  this  country. 

The  Pennsylvania  Rock  Oil  Company,  the 
first  of  its  kind,  was  organized  in  New  York 
in  December  1854  by  George  H.  Bissell  and 
Jonathan  D.  Eveleth.  They  were  prosperous 
New  York  attorneys,  who  had  become  interested 
in  petroleum,  and  had  secured  some  land  on  Oil 
Creek  from  Brewer,  Watson  &  Co.,  a  firm  of 
lumbermen  operating  a  lumber  mill  below  Titus- 
ville,  Pa.  ITieir  first  idea  was  to  collect  the 
oil  from  the  surface  springs  and  they  hoped  by 
systematic  work  to  secure  it  in  sufficient  quanti- 
ties to  market  it  in  the  East.  Prof.  Benjamin 
Silliman,  Jr.,  of  New  Haven,  Conn.,  had  made 
an  exhaustive  analysis  of  the  samples  of  oil. 
submitted  to  him  by  Messrs.  Eveleth  and  Bis- 
sell, and  his  report  confirmed  their  highest  ex- 
pectations as  to  the  value  of  the  product.     The 
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efforts  of  the  company  to  obtain  petroleum  by 
such  primitive  methods  proved  far  from  suc- 
cessful and  another  company  was  formed  in 
Connecticut  for  the  same  purposes.  It  took 
over  the  property  of  the  New  York  concern, 
and  later  on  was  succeeded  by  the  Seneca  Oil 
Company,  in  which  Col.  E.  L.  Drake  of  New 
Haven  became  interested.  Drake  was  sent  to 
Titusville,  Pa.,  in  1858,  and  shortly  after  com- 
menced preparation  for  drilling  an  artesian  well 
in  order  to  tap  the  hidden  sources  of  the  oil 
supply  in  the  underlying  rocks.  He  encountered 
many  trials  and  difficulties,  his  partners  lost 
faith  in  the  enterprise  and  he  was  compelled  to 
strain  his  own  resources  to  the  utmost  in  order 
to  continue  the  project.  His  persistency  was 
rewarded  and  on  28  Aug.  1859.  the  first  oil 
well  in  the  United  States  began  producing  at  a 
depth  of  69><  feet.  The  oil  rose  to  within  10 
feet  of  the  surface  and  when  the  well  was 
equipped  for  pumping,  it  produced  for  a  short 
time  about  40  barrels  a  day.  The  product 
sold  readily  at  50  cents  a  gallon  or  about  $20 
a  barrel.  The  news  of  the  wonderful  discov- 
ery spread  over  the  country  and  created  the 
greatest  excitement.  The  production  of  the 
Drake  well  during  the  last  four  months  of 
1859  and  the  first  four  months  of  its  existence 
is  estimated  at  2,000  barrels.  Another  well  was 
completed  near  Rouseville,  farther  down  Oil 
Creek,  in  December  1859,  which  pumped  about 
eight  barrels  a  day. 

Hundreds  of  wells  were  then  started  in  the 
Oil  Creek  valley  and  up  and  down  the  Alle- 
gheny River  and  the  rush  to  engage  in  the  new 
industry  resembled  greatly  the  excitement  that 
followed  the  discovery  of  gold  in  California  in 
1849.  Oil  was  found  the  following  year  at 
Tidionte,  Henry's  Bend,  Franklin,  and  Smith's 
Ferry,  Pa.,  and  the  production  for  the  year  i860 
amounted  to  over  500.000  barrels.  Most  of  these 
wells  were  drilled  only  to  the  first  sand,  as  the 
upper  producing  formation  of  the  Venango 
group,  as  it  is  commonly  termed,  and  dry  holes 
were  numerous  in  territory  that  in  after  years 
proved  highly  productive  from  the  deeper  sands. 

In  1861  the  first  flowing  well  was  struck  on 
the  Funk  farm,  near  Rouseville,  Pa.  It  was  400 
feet  in  depth  and  the  oil  was  obtained  in  the 
third  sand.  This  well  was  followed  by  others 
that  spouted  from  2,000  to  3,000  barrels  a  day. 
The  market  was  overstocked  and  prices  went 
down  to  the  lowest  point  known  in  the  history 
of  the  oil  industry.  The  estimated  production 
for  1861  was  2,113,609  barrels,  but  thousands  of 
barrels  flowed  upon  the  ground  and  were  car- 
ried away  by  the  waters  of  Oil  Creek  and  the 
Allegheny  River. 

The  oil  developments,  which  were  at  first 
confined  to  the  lowlands  along  the  valleys  of  Oil 
Creek,  French  Creek,  and  the  Allegheny  River, 
were  rapidly  extended  in  all  directions,  and  test 
wells  in  search  of  the  hitherto  little  known  prod- 
uct were  drilled  miles  away  from  the  original 
strike.  An  era  of  oil  stock  companies  ensued, 
which  came  to  an  end  in  1866-7  after  causing 
heavy  losses  to  the  people  of  this  country, 
amounting  to  many  millions  of  dollars.  The 
rise  and  fall  of  Pithole  occurred  during  this 
period,  which  was  almost  duplicated  a  few  years 
later  in  the  history  of  Petroleum  Centre.  Both 
were  flourishing  towns  in  Venango  County,  Pa., 
but  the  exhaustion  of  their  big  wells  and  the  re- 


moval of  their  population  to  fresh  centres  of 
oil  development  caused  their  whole  or  partial 
abandonment.  At  present  Pithole  is  nothing 
but  a  memory,  while  the  name  of  Petroleum 
Centre  is  still  preserved  by  a  flag  station  on  the 
Pennsylvania  Railroad,  between  Oil  City  and 
Titusville,  Pa. 

From  Venango  County  the  oil  developments 
were  extended  southward  into  Clarion,  Butler, 
and  Armstrong  counties,  and  within  15  years 
after  the  Drake  strike,  production  had  risen  to 
nearly  30,000  barrels  a  day.  In  December  1874, 
the  initial  well  of  the  great  Bradford  oil  field  in 
Pennsylvania  was  opened  up,  but  it  was  not  until 
1878  that  the  e.xodus  of  lower  country  operators 
to  the  prolific  districts  of  the  Northeast  began 
in  real  earnest.  For  three  years  this  new  district, 
which  covered  over  100,000  acres,  extending 
from  Cattaraugus  County,  in  New  York  State, 
through  the  central  portion  of  McKean  County, 
Pa.,  was  the  centre  of  an  unparalleled  activity. 
New  wells  were  drilled  and  production  in- 
creased at  a  rapid  rate,  beyond  the  ability  of  the 
pipe  line  companies  to  take  care  of  the  oil.  In 
July  1880  the  production  of  the  Bradford  field 
reached  100,000  barrels  a  day,  but  not  more  than 
80,000  barrels  were  run  into  the  storage  tanks 
of  the  transportation  companies.  The  remain- 
der ran  to  waste.  The  same  year  the  develop- 
ments in  Allegany  County,  in  New  York  State, 
began  to  attract  attention,  and  it  likewise  proved 
a  very  rich  and  prolific  source  of  oil  production. 
Stocks  were  steadily  increasing  during  this  time 
and  prices  going  down,  but  there  was  no  cessa- 
tion of  drilling  operations.  Bradford  and  Alle- 
gany were  followed  by  the  discovery  of  t!ie 
Cherry  Grove  district  in  Warren  County,  Pa., 
which  came  into  prominence  during  the  summer 
of  1882.  It  furnished  a  number  of  spouting 
wells,  such  as  the  oil  country  had  not  known 
since  the  development  of  the  fourth  sand  belt 
in  Butler  County,  about  10  years  previous.  The 
pool,  however,  was  quickly  drilled  over  and  the 
"gushers"  declined  to  pumping  wells  of  small 
calibre.  Cherry  Grove  was  followed  by  Cooper 
and  Balltown,  both  of  which  produced  a  large 
amount  of  petroleum  and  helped  swell  the  con- 
stantly increasing  stocks  in  the  custody  of  the 
pipe  lines.  These  three  last  named  pools  ob- 
tained their  oil  from  white  sand  formations, 
similar  to  those  of  Venango  and  Butler  counties, 
but  they  were  found  at  a  greater  depth  and  of  a 
different  geological  horizon.  The  Bradford  and 
Allegany  oil  is  found  in  a  dark,  chocolate-col- 
ored formation  commonly  known  as  the  "black 
sand."  to  distinguish  it  from  the  white.  These 
sands  are  all  found  below  the  regular  Venango 
group,  which  was  the  first  and  only  oil  forma- 
tion known  to  the  early  drillers  and  operators. 
With  the  advent  of  the  Cherry  Grove  field  in 
1882,  oil  declined  to  less  than  50  cents  a  barrel, 
and  the  steady  accumulation  of  the  stocks  made 
the  outlook  very  discouraging  for  the  oil  pro- 
ducers. By  August  1884  the  gross  stocks  had 
reached  over  40,000,000  barrels,  and  its  depress- 
ing influence  upon  prices  of  crude  petroleum 
was  freely  admitted  by  every  one.  In  1884  an- 
other big  white  sand  development  was  opened 
up  in  Washington  County,  Pa.,  and  the  attention 
of  oil  men  was  again  attracted  toward  the  South- 
west. These  developments  were  extended  into 
West  Virginia  and  southeastern  Ohio,  and  for 
^he  past  15  years  have  proved  the  sources  of  the 
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({rcatcr  supply  of  high  grade  petroleum.  In 
1891  (lie  phenomenal  oil  field  at  McDonald,  in 
AlleKlieny  and  Washington  counties,  Pa.,  was 
opened  up,  and  ran  the  produfli<jn  for  that  year 
up  to  the  largest  amount  that  had  ever  been  re- 
corded. Mannington  and  Sistcrsville,  in  West 
Virginia,  were  the  next  prmls  of  importance, 
and  they  were  followed  by  others  in  succession, 
all  of  which  helped  to  maintain  the  supply. 

l-'or  years  the  production  of  Pennsylvania  oil 
had  steadily  exceeilcd  the  demand,  stocks  con- 
tinued to  arnunnlalr,  .-uid  prices  ruled  very  low. 
In  18K7  the  market  dccline<l  from  an  average  of 
71  cents  in  January  to  j;9^  cents  in  July.  A 
movement  among  the  od  producers  was  then 
started  which  resulted  in  the  formation  of  the 
Producers'  Protective  Association,  and  an  agrec- 
nienl  was  entered  into  to  slop  drilling  new 
wells  and  shut  in  a  third  of  the  daily  jiroduc- 
licin.  The  object  was  to  get  rid  of  some  of  the 
surplus  slocks  and  increase  the  price  of  oil  at 
the  wells.  The  movement  proved  a  remark- 
able success.  The  net  pipe  line  stocks  at  the 
close  of  July  1887  amounted  to  over  32,000,000 
barrels,  by  the  close  of  December  1888  had  be- 
come reduced  to  18,00.4.474  barrels.  The  jjro- 
ductiou  for  the  year  1H88  showed  a  decline  of 
over  5.000,000  barrels  frtim  that  of  the  previous 
year.  At  tlie  same  lime  it  was  over  0.000,000 
barrels  less  than  the  consumption,  .-md  (be  mar- 
ket value  of  the  oil,  which  averaged  (iCA'i  cents 
per  barrel  in  1887,  increased  to  87  cents  in  1888 
and  ().)'/ii  cents  in  1889. 

'I'rcnlon  Uock  Oil  Fields. — For  nearly  30 
years  Peimsylvauia  had  maintained  her  position 
as  the  le.-iding  oil-|)roducing  State  of  the  coun- 
try, and  during  Ihe  first  10  years  after  Drake's 
discovery  had  been  Ihe  source  of  the  world's 
nriucip.-il  supply  of  ilhnuiiiating  oil.  In  1885  oil 
was  discovered  in  the  Trenton  rock  at  a  well 
drilled  for  nalmal  gas,  near  Lima,  Ohio,  which 
proved  Ihe  beginning  of  the  developments  in 
norlliwcstcru  Oliin  and  Indiana.  This  oil  was 
of  difTereiit  (|uality  from  that  produced  in 
Pennsylvania  and  was  impregnated  with  sul- 
phur. II.  however,  had  a  jjaraflui  base,  but  its 
value  for  illuminating  purposes  was  not  at  once 
established.  I''or  many  years  it  was  marketed 
as  a  fuel  oil,  Ihe  sui)ply  being  very  much  be- 
low the  dciu.iud.  Wluii  a  process  was  found 
for  convening  it  into  .in  acceptable  illuminant 
its  market  v.ilue  was  considerably  enhanced. 
The  proiluclidu  of  norlhwestern  Ohio,  which 
auuiunled  to  i,o7<).0J5  barrels  in  1885,  in  II 
years  ineri'ascil  to  jo.575.138  barrels,  and  at  the 
close  of  i8i)()  there  vv.is  a  surplus  stock  of  over 
25,0(X),ooo  barrels.  Indiana  came  into  prom- 
inence ;is  an  oil-producing  State  in  1891  ;  its 
production  is  of  the  same  general  character  as 
that  of  northwestern  Ohio  and  comes  from  the 
same  Treulon  rock  formation. 

IVest  of  Ihe  Mississifl'i. — Oil  has  been  known 
in  California  for  many  years,  but  it  is  only 
within  the  past  five  years  that  the  developments 
have  assumed  large  proportions.  The  produc- 
tion of  California  for  i(X)4  exceeded  20,500,000 
barrels,  and  it  is  now  Ihe  foremost  oil-producing 
.Slate  in  the  Union.  The  product  is  marketed 
chiefly  for  fuel  purposes,  and  a  considerable 
trade  has  been  built  up  for  it  in  the  Hawaiian- 
Islands,  where  it  is  used  for  fuel  on  the  large 
sugar  plautalions.  It  is  also  employed  to  a  large 
extent  for  fuel  on  the  railroads  of  the  Southwest 


and  for  manufacturing  purposes.  This  oil  has 
an  asphalt  base,  which  is  also  true  of  the  oils 
of  Texas  and  Louisiana,  and,  although  it  makes 
a  fair  lubricating  oil,  the  percentage  of  illuminat- 
ing oil  to  be  obtained  from  it  is  very  small.  It 
belongs  to  a  newer  geological  period  than  the 
oil  formations  of  the  Eastern  fields. 

Texas. — Oil  was  discovered  in  Texas  in  1867, 
and  the  first  development  was  located  about  IS 
miles  south  of  Nacogdoches.  About  100  wells 
were  drilled  and  a  pipe  line  built  to  the  nearest 
railrrjad.  This  oil  was  of  fair  lubricating  qual- 
iiy,  but  the  yield  was  very  small  and  the  field 
quickly  lapsed  into  disuse.  In  June  1894, 
in  the  process  of  drilling  an  artesian  well  for 
water  near  Corsicana,  a  good  flow  of  oil  was 
struck  at  a  depth  of  1,027  feet.  The  oil  was 
cased  off  and  the  well  continued  down  to  2,470 
feet,  when  a  good  flow  of  warm  water  was  en- 
countered, but  no  more  petroleum  revealed  it- 
self. This  was  the  beginning  of  the  first  suc- 
cessful oil  development  of  any  commercial 
importance  in  Texas.  It  was  over  two  years  later 
before  outside  capital  was  attracted  to  this  dis- 
trict, which  in  1897  was  credited  with  a  produc- 
tion of  65.97s  barrels.  In  1898  it  produced  544,- 
620  barrels  and  in  1899  668,443  barrels.  The 
present  yield  of  the  field  is  about  500,000  barrels 
per  annum,  most  of  which  is  manufactured  into 
illuminating  oil.  The  great  oil  field  in  south- 
eastern Texas  was  opened  up  in  January  1901, 
when  a  well  drilled  on  Spindlctop,  near  Beau- 
mont, in  Jefferson  County,  started  to  flow  at 
70,000  barrels  a  day,  and  proved  the  forerunner 
of  developments  that  soon  placed  the  Lone  Star 
Slate  in  the  front  rank  of  the  oil-producing 
sections  of  the  world.  Like  the  California  oil, 
this  product  has  an  asphalt  base  and  is  largely 
employed  for  fuel  purposes,  but  a  small  amount 
of  illuminating  oil  and  a  very  fair  quality  of 
lubricating  oil  is  inanufaclurcd  from  it.  Texas 
produced  about  22,000,000  barrels  in  1904. 

Louisiana. — Oil  was  discovered  at  Jennings, 
La.,  shortly  after  the  opening  of  the  prolific 
fields  in  southeastern  Texas.  The  oil  is  of 
the  same  quality.  As  yet  the  Louisiana  devel- 
opments cover  only  a  very  small  area,  but  the 
total  production  for  1904  reached  6,600.000  bar- 
rels, a  large  part  of  which  was  unsold  at  the 
close  of  1904.  Some  of  Ihe  largest  wells  known 
in  this  country  at  the  present  writing  are  found 
in  Louisiana,  and  yet  two  years  ago  it  was  not 
considered  of  any  importance  at  all  as  a  factor 
in  the  world's  supply  of  petroleum. 

Kansas,  Indian  Territory,  and  Oklahoma, — 
For  many  years  Ihe  oil  territory  in  Kansas  was 
cniifined  to  a  small  area  in  the  vicinity  of  Neo- 
desha,  in  Wilson  County,  where  a  small  refinery 
W'as  erected  and  connected  with  the  wells  by 
pipe  lines.  The  developments  were  gradually 
imshed  out,  but  it  was  not  until  1903  that  the 
great  rush  of  development  commenced.  In  1904 
wells  were  completed  at  Ihe  rate  of  300  a  month, 
and  the  production  was  increased  at  an  enor- 
mous rate.  The  oil-producing  territory  has 
been  enlarged,  until  a  productive  region  200 
miles  in  length  and  50  miles  broad  is  now  in 
j)rospective.  At  the  present  time  this  is  the 
largest  area  of  oil-producing  territory  known  in 
the  L'nited  States,  and  it  bids  fair  to  supply  the 
country  with  petroleum  for  a  long  time  to  come 
and  replace  the  declining  production  of  the  East- 
ern   oil    fields.     In    1902   the    production    of  the 
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Kansas  fields  was  331,750  barrels,  which 
was  a  gain  of  82.5  per  cent  over  the  preceding 
year  and  the  heaviest  that  had  been  known  up 
to  that  time.  In  1903  it  increased  to  about  1,000,- 
000  barrels,  and  in  1904  to  5,617,527  barrels. 
This  enormous  gain  was  not  attended  with  any 
corresponding  increase  in  consumption,  and  the 
pipe  line  company  found  it  impossible  to  build 
storage  tanks  fast  enough  to  accommodate  the 
increasing  surplus.  A  new  refinery  was  erected 
near  Kansas  City  and  a  pipe  line  built  from 
that  point  to  Neodesha.  Another  pipe  line  was 
also  started  to  connect  the  field  with  the  large 
refineries  of  the  Standard  Oil  Company  at 
Whiting,  Ind.  But  at  the  close  of  1904  the  sur- 
plus stocks  had  increased  to  over  5,000.000  bar- 
rels, prices  were  declining,  and  the  outlook  for 
the  future  appeared  rather  discouraging. 

Colorado. — The  oil  production  of  Colorado 
is  confined  to  a  small  pool  in  the  vicinity  of 
Florence  and  another  of  still  more  limited  di- 
mensions at  Boulder.  The  oil  is  of  a  dark 
green  color  and  generally  above  31°  gravity 
Eeaume.  It  is  all  refined  at  Florence,  and  is 
marketed  in  the  Rocky  Mountain  States.  The 
total  production  does  not  exceed  500,000  barrels 
per  year. 

Wyoming. — Wyoming  has  thus  far  produced 
only  a  small  amount  of  heavy,  dark  petroleum, 
chiefly  valuable  for  lubricating  purposes.  It 
commands  a  good  price,  but  the  yield  is  small 
and  of  little  importance;  the  total  output  for 
any  one  year  has  never  exceeded  12,000  barrels. 

Trans[iorlalion  of  Petroleum. — Oil  from  the 
Oil  Creek  valley  was  first  transported  down 
Oil  Creek  and  the  Allegheny  River  in  flat-boats 
and  barges  to  Pittsburg,  where  it  found  a  mar- 
ket. It  was  also  carried  overland  in  wagons 
from  Titusville  to  Union  City  and  Garland, 
where  it  could  be  placed  on  railroad  cars  and 
sent  to  Eastern  and  Western  points.  A  consid- 
erable portion  was  hauled  to  Shaws  Landing 
and  carried  north  by  canal.  Railroads  were 
afterward  built  through  the  oil  regions,  and  the 
tank  car  and  the  pipe  line  rapidly  revolutionized 
the  old  methods  of  transportation.  The  first  pipe 
line  in  the  oil  country  was  built  from  Pithole  to 
Miller  Farm,  on  the  Oil  Creek  Railroad.  It 
aroused  the  opposition  of  the  teamsters,  who 
.saw  in  its  successful  operation  the  ruin  of  their 
occupation,  and  much  rioting  followed.  The 
advent  of  the  pipe  line  greatly  decreased  the 
cost  of  oil  transportation  and  made  the  rapid 
development  of  the  country  possible.  Now  the 
entire  production  of  the  Eastern  oil  regions  is 
handled  by  pipe  line  systems,  which  cover  the  oil 
country  with  a  network  of  gathering  lines  that 
connect  the  small  tanks  of  the  producers  with 
the  large  iron  storage  tanks  of  the  pipe  line 
companies.  Trunk  lines  connect  the  tanks  with 
the  refineries  at  the  seaboard  and  other  pc- 
troleurn-refining  centres.  The  first  seaboard 
pipe  line  was  completed  about  1879,  and  its 
route  was  from  Olean,  X.  Y.,  through  the 
southern  part  of  New  York  State  to  Saddle 
River,  N.  J.  At  this  point  it  was  divided,  one 
branch  going  to  the  Standard  Oil  Company's 
refineries  at  Hunter's  Point.  L.  I.,  and  another 
to  Bayonne.  N.  J.  The  growth  of  the  pipe  line 
has  been  one  of  the  most  remarkable  in  con- 
nection with  the  development  of  the  oil  industry. 
The  Transit  Line  to  New  York  conveyed  the 
petroleum  of  the  great  Bradford  oil  field  to  the 
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Eastern  seaboard  and  supplied  the  markets  of 
the  world  with  American  illuminating  oil.  The 
Tidewater  Pipe  Line,  which  antedated  the  New 
York  Transit,  did  not  succeed  in  reaching  the 
Eastern  coast  untir  many  years  later.  Its  route 
was  through  Pennsylvania,  from  Bradford  to 
Williamsport,  where  it  halted  and  shipped  the 
oil  of  the  Bradford  field  in  tank  cars  to  New 
York  and  Philadelphia. 

At  the  present  time  trunk  lines  convey  the 
product  of  the  Pennsylvania,  West  Virginia, 
New  York,  Ohio,  Indiana,  Kentucky,  and  Ten- 
nessee oil  fields  to  New  York,  Philadelphia, 
Baltimore,  Cleveland,  Pittsburg,  and  Chicago. 
With  the  line  now  completed  from  Kansas 
City  to  Whiting,  Ind.,  it  is  possible  to  pump 
oil  through  iron  pipes  from  the  remotest 
sections  of  the  Kansas,  Oklahoma,  and  In- 
dian Territory  oil  fields  to  the  Atlantic  sea- 
board. Of  the  great  trunk  lines  now  in  opera- 
tion, the  New  York  Transit  extends  from  Olean 
to  New  York,  the  Southern  Pipe  Line  from 
West  Virginia  to  Philadelphia,  while  the  Buck- 
eye Pipe  Line  cares  for  the  production  of  the 
Ohio  and  Indiana  fields.  The  Tidewater  Pipe 
Line  Company  transports  oil  from  the  Allegany 
(N.  Y.)  and  Bradford  (Pa.)  oil  fields  to  the 
refineries  at  Bayonne  and  Philadelphia.  The 
United  States  Pipe  Line  Company  was  the  first 
to  undertake  the  transportation  of  refined  oil 
through  pipe  lines.  It  has  a  double  line,  one 
for  conveying  crude  and  the  other  refined  oil. 
It  receives  its  supply  of  crude  oil  from  the 
Producers  &  Refiners  Oil  Company,  a  gather- 
ing line,  which  extends  through  northern  Penn- 
sylvania, into  the  oil  fields  of  eastern  Ohio  and 
West  Virginia.  Its  refined  oil,  which  it  ships 
to  New  York,  is  obtained  from  the  refiners  at 
Oil  City,  Titusville,  Warren,  and  Bradford,  Pa. 
There  are  a  number  of  minor  companies  with 
lines  that  penetrate  various  sections  of  the  Penn- 
sylvania and  Ohio  oil  regions.  Pipe  lines  form 
an  important  part  of  the  transportation  system 
in  Texas  and  California. 

Production  of  the  United  States. — The  total 
amount  of  oil  produced  in  the  United  States  in 
1904  was  120.7.13,421  barrels.  Of  this  nearly 
64,570,000  barrels  (SS'A  per  cent)  came  from  the 
comparatively  new  oil  districts  west  of  the  Mis- 
sissippi. The  yield  of  the  higher  grade  oil  in  the 
Eastern  fields,  which  includes  the  production  of 
nearly  all  the  petroleum  with  a  paraffin  base, 
has  remained  remarkably  uniform  for  a  number 
of  years  past.  The  total  yield  of  the  Pennsyl- 
vania and  Trenton  rock  oil  fields  in  1900  was 
58,054,183  barrels;  in  1901,  55,551,550  barrels;  in 
1902,  55.377,413  barrels;  in  1903,  55.''.37,937  bar- 
rels; and  in  1904.  56,097,751  barrels.  Of  the 
total  production  of  petroleum  in  the  Eastern 
fields,  about  48  per  cent  is  exported  as  illuminat- 
ing oil,  mineral  crude,  napthas,  lubricating  and 
paraffin  oil,  and  residuum.  Little  of  the  product 
of  the  sections  west  of  the  Mississippi  is  sent 
abroad.  There  is  a  considerable  demand  for 
California  crude  oil  from  our  new  possessions 
in  the  Pacific,  but  the  amount  of  Texas  oil 
shipped  abroad  from  the  Gulf  ports  was  less 
than  500.000  barrels  in   1904. 

The  following  table  shows  the  production  of 
crude  petroleum  in  this  country  and  the  value 
by  years  since  the  beginning,  in  1859,  to  1904, 
inclusive: 
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OUANHTV    AND    VALUE    OF    PRODUCTION    OF    CRUDE 
PETROLEUM,    1 859  TO    I904. 


Year 


1859. 

i860. 

1S61.. 

1862.. 

1863., 

1S64.. 

1865.. 

1866., 

1867. 

1 868   . 

1869. 

1870.. 

1871. 

187:!. 

1873. 

1874. 

1875- 

1876. 

1877. 

1878. 

1879- 

1880. 

1881.. 

1882. 

1883. 

1884. 

1885. 

1 886. 

1887. 

1888. 

1889. 

1890. 

1891. 

1892. 

1893. 

1894. 

1895. 

:&q6. 

1897. 

1898. 

:899. 

1900. 

1901 . 

1902. 

1903. 

1904. 


Barrels 
(42    gallons) 


Total 


500, 

2.'I3 

3.056.1 
2,611 

2,1  16, 

2,497. 
3.597. 
3.347 
3,646 
4,215 
5,260 
5.205 
6,293 
9.893. 
10.926, 
12,162, 
9.132. 
13.350, 
15.396, 
19.914. 
26,286, 
27,661, 
30,510. 
23,.t49. 
24,218, 
21,858, 
28,064 
28,283 
27,612, 
35.163 
45.823 
54.29 
50.509 
■»8.43l 
40.344 
52.892, 
60,960 
60.475, 
55.364 
57,070 
63,620 
69,389 
88,766 
100,461 
120,733 


,000 
,000 
,609 
690 
309 
109 
700 
700 
300 

■  17 
000 
745 
234 

■  94 
786 
945 
514 
669 
,363 
,868 

146 
,123 
,238 
,830 
,633 
,438 
,783 
,841 
,483 
.025 
,513 
572 
.655 
,657 
,066 
,516 
276 
,361 
.5'6 
233 
850 
529 
194 
gi6 
.337 
420 


Value 


30,000 
4,800.000 
1.035.668 
3.209.525 
8,225,623 
20,896,576 
16,459,843 
13,455.398 
8,066,993 
13,217.174 
23.730.450 
20,503,754 
22,591,180 
21.440.503 
18,100,464 
12,647,527 
11.863,133 
22,982,822 
31.788,566 
18,044,520 
17,210,708 
24,600,638 
23,512,051 
23,759.911 
25.740,252 
20,476,294 
19.193.694 
20,028,457 
18.856,606 
17,950,353 
26,963,340 
35,365,105 
30.526,553 
25.901,463 
28,932,326 
35,522,095 
57,691,279 
58.518.709 
40,929,61 1 
44.193.359 
64,603,904 
75.752,691 
66,4^7,335 
71,178,910 
94,694,050 
101,474,300 


!, 386,485,005     $1,363,083,713 


The  following  tables  give  the  rank  and  quan- 
tity of  crude  petroleum  produced  by  each  State 
for   1903  and   1904: 

RANK   AND   QUANTITY  PRODUCED  IN    I903   AND    I904 
BY    STATES. 


State 
1903 


California    

Ohio    

Texas     

West  Virginia    

Pennsylvania    

Indiana     

New    York    

Kansas    

Louisiana     

Kentucky      ) 

Tennessee     ] 

Colorado    

Indian   Territory        ) 
Oklahoma    Territory  f 

Wyoming     

Michigan    \  

Missouri      J 

Total    


Qnr.iitity 
(bbls.) 


24,382,472 

20,480,286 

17.955.572 

12,899,395 

11,355.156 

9,186.41 1 

1,162,978 

932,214 

917.771 

554.286 

483.925 

138.911 
8,960 

3,000 


State 
1904 


California    

Texas     

Ohio    

West  Virginia    

Indiana    

Pennsylvania     

Louisiana     

Kansas  | 

Indian   Territory         {■ 
Oklahoma    Territory  I 
Kentucky      ) 
Tennessee     f  '  '  ' 

New  York 

Colorado    

Wyoming,    etc 

Total    


Quantity 
(bbls.) 


29,649,434 
22.241,413 
18,876,631 
12,644,686 
11.339.124 
11,300,792 
6,61 1.419 

5.617.527 

998,284 

938.234 

501,763 

14,114 


120,733,421 


world's   PRODUCTION  OF  CRUDE  PETROLEUM    IN 
AND    1904. 
[Barrels  of  42   United   States  gallons,! 


1903 


Country 


United    States    

Canada     

Peru     

Russia     

Galicia     

Sumatra,   Java,   and    Borneo 

Rumania     

India     

Japan     

Germany     

Italy    and    Algiers 

All     other    countries 


Total     195,203,511 


bbls. 


100,461,337 

481,504 

61,745 

75.591,256 

5.234.475 

6,640,000 

2,763.117 

2,510.259 

964,000 

445,818 

20,000 

30,000 


bbls 


■  20,733,421 

499,203 

70,000 

80,583,867 

5,914,000 

7,273,260 

3,550,000 

2,550,000 

1,400,475 

726,000 

35.000 

35,000 


223,370,226 


100,461,337 


Petroleum  and  Its  Products. — The  crude  pe- 
troleum of  the  United  States  is  largely  converted 
into  illuminating  oil ;  the  refined  article  is  sold 
all  over  the  world.  Since  1864  it  has  been  a 
cotnmon  article  of  export,  and  at  the  present 
time  stands  fourth  in  respect  to  value  of  our 
products  shipped  abroad.  The  discovery  of 
large  deposits  of  inferior  grades  west  of  the 
Mississippi  during  late  years  has  brought  it  into 
prominence  as  a  fuel ;  it  is  a  substitute  for  coal, 
being  used  extensively  by  the  railroads  and  man- 
ufactories in  the  Southwest  and  West.  It 
likewise  enters  largely  into  the  manufacture 
of  lubricating  oils  of  every  grade,  and  its  lighter 
products,  such  as  the  napthas,  benzines,  etc.,  are 
employed  to  a  great  extent  in  running  motors  of 
small  horse-power  and  for  various  purposes  in 
the  mechanical  arts  and  sciences.  Over  200 
different  products  are  now  made  from  crude 
petroleum. 

Exports. — Our  production  of  crude  petroleum 
has  always  been  in  e.xcess  of  the  home  demand, 
and  for  many  years  over  one  half  of  the  entire 
yield  lias  been  compelled  to  seek  a  market  in  for- 
eign lands.  Prior  to  the  development  of  the  Rus- 
sian oil  industry  on  the  Caspian  Sea  on  a  large 
.scale,  American  refined  oil  held  almost  undis- 
puted sway  in  the  markets  of  the  world ;  latterly 
other  countries  have  been  competitors.  Nearly 
all  the  oil  shipped  abroad  is  transported  in  bulk 
in  tank  steamers  especially  constructed  for  the 
purpose.     Within    the    past    dozen    years    a    biff 


PETROLEUM 


fleet  of  tliese  vessels  lias  come  into  existence, 
and  the  ocean-carrying  trade  of  oil  in  bulk  has 
assumed  vast  proportions.  These  vessels  are 
built  of  steel,  and  many  of  them  use  oil  for  fuel 
to  furnish  their  steam-power.  Their  introduc- 
tion has  driven  the  old  sailing  vessels,  which 
carried  oil  in  barrels,  almost  entirely  from  the 
seas.  By  the  old  method,  a  sailing  vessel  carry- 
ing from  S.ooo  to  8,000  barrels  of  oil  would  only 
make  three  or  four  trips  in  a  year.  The  modern 
type  of  tank  steamer  carries  from  30,000  to 
50,000  barrels  of  oil  for  a  cargo,  and  can  make 
8  to  10  trips  across  the  ocean  and  back  in  a  year. 
There  is  also  a  large  coast  and  lake  trade 
in  both  refined  and  crude  oil,  which  is  carried 
in  barges  and  tank  steamers  of  enormous  ca- 
pacity. The  change  from  barrel  to  bulk  trans- 
portation means  large  economies  in  many  ways. 
By  the  new  method  of  transportation  no  time  is 
wasted  loading  and  unloading  barrels ;  a 
steamer  comes  to  the  wharf,  and  the  oil  is 
quickly  pumped  from  the  refinery  storage  into 
her  tanks,  the  largest  ships  being  loaded  in  10 
or  15  hours.  The  record  of  petroleum  and  its 
products  exported  abroad  since  1862,  together 
with  its  value,  is  as  follows,  as  reported  by  the 
United  States  Bureau  of  Statistics: 

TETROLEUM    EXPORTS    AND    VALUE    FOR    YEARS    18G2 
TO    1904. 


Year 


1862 

1863 

1864 

i86s 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

(893 

1894 

189s 

1896 

1897 

1898 

"899 

1900 

1901 

1902 

'903 

1904 

Total 


Exports 


Gallons 


2,664.280 
4,680, 1  74 
23,210.369 
25,496.849 
50,987,341 
70,255,481 
79,456,888 
100,636,684 
113,733.294 
152.195.617 
144,318,707 
240,369.908 
235.108,168 
237. 526. 312 
263,449,455 
361,883.225 
349.346,253 
421.719,782 
346,779,443 
514.561,719 
503,492.462 
533-145.429 
S44.495.6o8 
560,784,459 
591,884.302 
601,846,317 
572.457,975 
680,705,456 
693,829,848 
673,905.577 
744.638.463 
804.221,230 
908.252.314 
884.502,082 
890,458,994 
994.297.757 
986,480,610 
951,024,441 
975.123,476 
1.079,074.519 
1,064.233,601 
936,697,255 

I,02£,I  16.276 


21,936,054,400 


Value 


(  1.598,568 
2,340,087 
10,782,689 
16.563,413 
24.830.887 
24,407,642 
21 ,810,676 
31,127.433 
32,668,960 
36,663,825 
33.761,685 
45,924,880 
33,042,276 
31,734,861 
49.545.219 
57.539.873 
41 .022,007 
37.235.467 
34.505.645 
48.556,103 
44,623,074 
47.763.079 
49,457,116 
49.671,743 
48,145.204 
46,898,842 
48,105,703 
53.253.299 
52,270.953 
46.174,835 
42,729,157 
42,142,058 
41.499.806 
46,660,082 
62,383,403 
59.057.547 
52,551,048 
64,982,249 
73.276,282 
72.784.912 
68.597.143 
72,628,539 
80,624,207 


$1,881,973,477 


residuum  shipped  abroad  during  the  past  40 
years.  The  aggregate  amount  of  oil  exported 
during  this  period  was  21,936,054,400  gallons, 
valued  at  $1,881,973,477. 

Tlie  following  table  gives  the  annua!  exports 
of  illuminating  oils  only,  from  I  July  1863  to 
30  June  1904 : 


Year  ending 
June  30 

Gallons 

Year  ending 
June  30 

Gallons 

1864 

1865        

12,791,518 

I2,722,OQ5 

34.255,921 
62,686,657 
67,909,961 
84,403,492 
97,932,505 
132,608.955 

122,539,575 
158,102,414 

217,220,504 
191.551.933 
204,814,673 
262,441,844 
289,214,541 
331,586,442 
367.32s.823 
332,283,045 

4.S8,2I3,033 
419,821,081 

1884 

415.615.693 
458,243.192 
469.471.451 
480,845,811 
456,487,221 
502,257,455 
523,295,090 
571,119.805 
564.896.658 
642.239,816 
730,368.626 
714859.144 
697,346.1.50 
761,367,900 
806,096,250 
713,353.600 
710,002,700 
769,487,250 
842.829,070 
699,807,201 
741,567,086   ■ 

i8i,5  . 

1866 

1886 

1867 

1887  . 

j868 

i8«8 

1869    .... 

1889  . . 

1890 

1871    

1891  . 

1892  

1873    

1893  . . 

1874 

1875 

1876 

1S95  . . . 

1896 

1S77        

1897  ...    . 

1878 

l.'<-9 

1899  . . . 

1881     

1S82 

1902    

1903 

1904 

1883          

The  average  price  per  gallon  of  Pennsylvania 
crude  petroleum  at  the  wells,  and  the  average 
price  per  gallon  of  refined  petroleum  of  70°  F. 
Abel  test,  in  barrels  in  New  York,  from  1861  to 
1904,  is  shown  in  the  following  table  : 


Cents  per  gallon 

Year 

Cents  per  gallon 

Ye.4R 

Penna . 
Crude 

Refined 

Penna. 
Crude 

Refined 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

■874 

187s 

1876 

1877 

1878 

1870 

1880 

1881 

1S82 

1  1-8 

2  1-2 

7  1-2 
19  1-4 
'|5-8 

8  7-8 

5  3-4 

8  s-8 
13  1-2 

9  1-4 
10  1-4 

83-4 

4  3-8 

2  3-4 

3  1-4 

6  1-8 

5  3-4 
2    7-8 
2 

2    1-4 

\   7-8 

61  1—2 
36  3-8 
44  3-4 
6s 

58  3-4 
42   1-4 

28  3-8 

29  1-2 
32  3-4 
26  3-8 
24  1-4 
23  5-8 
17  7-8 
13 

19  1-8 
15  1-2 
10  3-4 

8  1-4 

9 

8 

7  3-8 

1883.... 
1884.... 
1885.... 

18S6 

1887 .... 

1888 

1889..., 

1890 

1891 

1892 

i893-.. 
1894-..  • 

189s 

1S96.... 
1897-. ■■ 
1898.... 
1899.. •• 
1900. . . 

1901 

1902. . . . 

1903 

1904 

2  1-2 
2 

2  i-io 
1   7-10 

1  6-10 

2  i-io 
2    1-4 

2  1-10 

1  5-8 
I  3-10 

1  1-4 
2 

3  1-4 

2  3-4 

1  7-8 

2  1-8 

3  1-1° 

2  7-8 
3 

3  3-4 
3  7-8 

8 

8  1-8 
8 

7  1-8 
63-4 
7  1-2 
7  1-8 
7  3-8 

6  7-8 
6 

5  1-4 

5  i-S 

7  1-3 
7 

s  9-10 

6  1-3 

8  1-2 

7  1-2 

7  1-3 

8  s-8 
8  1-4 

The    above    table    includes    crude,    napthas, 
illuminating,   lubricating,   and   paraffin   oils,   and 


In  the  above  table,  the  cost  of  the  barrel  is 
included,  which,  during  the  past  20  years,  has 
enhanced  the  price  from  2.50  to  2.90  cents  per 
gallon.  The  price  of  refined  oil  in  bulk,  loaded 
on  tank  steamers,  can  be  obtained  by  subtracting 
2V2  to  3  cents  a  gallon  from  above  averages. 

Lttbricaiing  Oil. — The  manufacture  of  lubri- 
cating oil  in  the  United  States  has  reached  the 
highest  degree  of  perfection.  No  other  lubri- 
cating oil  in  the  world  is  equal  to  that  obtained 
from  the  paraffin  petroleum  of  the  Pennsyl- 
vania and  West  Virginia  oil  regions.  Its  rep- 
utation is  in  truth  worldwide,  and,  besides  the 
enormous  amounts  consumed  by  our  own  rail- 
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roads  and  manufacturing  plants  of  every 
kind,  large  quantities  are  shipped  abroad.  A 
very  fair  grade  of  lubricating  oil  is  also  ob- 
tained from  the  asphalt  oils  of  Texas  and  Cali- 
fornia. In  the  following  table  the  amount  and 
value  of  our  exports  of  lubricatmg  oil  smcc  1886 
are  reported : 


Year 


1887.. 
1888.. 
1889.. 
1890. . 
1891. . 
1892.. 
1893.. 
1894.. 
i8q<;.. 
1896.. 
1897.. 
1898. . 
1899. . 
1900. . 
1901 . . 
1902. . 
1903.. 
1904.. 


Lubricating    (heavy  par- 
affin, etc.) 


Gallons 
20,582,613 
24.510,437 
27,903,267 
32,090.537 
33.310,264 
34,026,855 
32,432,857 
40,190,577 
43,418,942 
50.525,530 
51,228,284 
63.968,341 
69,329. '88 
68,997,715 
75,305.938 
82,200,503 
9S.621.941 

89,688,123 


Value 

$  3.559.280 

4,215,449 

4,638,724 

4,766,850 

4,999,978 

5,130,643 

4.738.892 

5,449,000 

5,867,477 

6,556,775 

6,478,479 

7,385,054 

8,344.735 

9,542,618 

10,260,125 

10,872,1  54 

12,690,065 

12,393.382 


Petroleum  Fuel. — Petroleum  that  is  to  be 
transported  and  stored  and  used  for  fuel  inside 
of  buildings  or  steam  vessels  should  not  contain 


of  the  gravity  nained  has  as  high  an  evaporative 
test  as  the  much  lighter  grades.  The  main  con- 
dition requisite  for  good  combustion  is  that  the 
petroleum  be  completely  atomized  by  a  steam 
jet  or  by  compressed  air.  The  latter  is  prefer- 
able to  the  former,  because  it  more  easily  pro- 
duces complete  combustion  and  it  is  more  eco- 
nomical. To  insure  good  results  and  secure 
good  combustion,  it  is  necessary  in  all  cases  to 
have  the  jet  of  oil  spray  on  hot  fire  brick.  Usu- 
ally an  arch  is  built  over  the  grate  bars  to  within 
5  or  6  inches  of  the  bottom  of  the  boiler  and 
parallel  with  it.  About  every  fourth  brick 
should  be  left  out.  Inside  of  this  arch  loose 
checkerwork  of  fire-brick  should  be  placed,  upon 
whicli  the  petroleum  should  spray,  so  that  the 
fuel  will  come  in  contact  first  with  the  bricks 
and  not  with  the  cold  sheet  of  the  boiler,  and 
only  the  necessary  air  to  consume  the  petroleum 
should  be  admitted. 

In  actual  practice,  where  the  boilers  are  prop- 
erly proportioned  to  their  work,  i  pound  of 
pelroleum  has  evaporated  16  pounds  of  water 
into  steam  from  and  at  212°  F.,  as  compared  to 
the  evaporation  of  10  pounds  of  water  by  i 
pound  of  good  Pittsburg  coal. 

The  following  table  shows  the  number  of 
barrels  of  petroleum  equal  to  one  ton  of  the  vari- 
ous coals,  and  the  value  of  different  coals  per 
ton,  as  compared  with  petroleum  at  $1  per 
barrel: 


z    pound   of  combustible 


Petroleum,    18°    to    40° 

Pittsburg   lump    and    nut.    Pennsylvania 
Pittsburg    nut    and   slack.   Pennsylvania 

Anthracite,    Pennsylvania 

Indiana     block 

Georges   Creek   lump,   Maryland 

New   River,    West  Virginia 

Pocahontas    lump.    Virginia 

Cardiff    lump,    Wales 

Cape    Breton,    Canada 

Nanaimo,    liritish    Columbia 

Co-operative,  British  Columbia 

Greta,     Washington 

Carbon    Hill,    Washington 


Barrels  of 

Pounds    of 

petroleum      re- 

Cost of  coal 

Less    10   per 

water     evapo- 

quired to  do 

per  ton  to 

cent,    owinij 

rated  at  212° 

the   same 

equal     petro- 

to   the    greatef 

per    pound    of 

amount  of 

leum  at  $1 

economy     in 

combustible 

evaporation 

per   barrel 

handling 

as  ton  of  coal 

petroleum 

16.0 

10.3 

4.1 

$4.10 

$3.69 

8.0 

3-2 

3.20 

2.88 

9.8 

3-9 

390 

3.51 

9-5 

3-8 

3.80 

3-42 

JO.O 

4.0 

4.00 

3.60 

9-7 

3.8 

3.80 

342 

lO.S 

4.2 

4.20 

3-78 

10. 0 

4.0 

4.00 

3.60 

9.2 

3-7 

370 

3-33 

7-3 

2.9 

2.90 

2.61 

8.9 

3-6 

3.60 

3.24 

7-6 

30 

3.00 

2.70 

7.6 

3-0 

3.00 

2.70 

1  pound  petroleum  =  16  pounds  of  water  evaporated   from  and  at  21 

I    pound   coal  =  10  pounds  ol   water  evaporated   from  and  at  21 

I    pound  petroleum  =  1.6   pounds    good    coal. 

Pff"")"  '"^50    pounds    petrnlcum  =  2.000  pounds   coal. 

312  pounds  petroleum  =  i  barrel  of  petroleum. 
(t<VV)~  •♦   •'srrels   petroleum  =  2,000  pounds  coal. 


2°  r. 


any  naptha  or  the  lighter  illuminating  products 
usually  found  in  it.  Its  gravity  should  usually 
be  from  20°  to  25°  B.,  or  close  to  0.900  in  spe- 
cific gravity.  A  barrel  of  this  gravity  weighs 
3i2^pounds.^  It  should  have  a  flash  test  from 
180°  to  230°  F.  Under  these  conditions  it  is 
safer  to  handle  and  the  loss  by  evaporation  is 
very  slight.     Tests  have  proved  that  petroleum 


The  cost  per  ton  of  coal  compared  to  a  barrel 
at  other  than  $r  per  barrel  can  he  found  by  sub- 
stituting the  price  per  barrel  in  the  place  of  $1. 
as  used  in  the  fourth  column.  Nearly  all  the 
crude  petroleum  and  the  distillates,  when  sold 
by  the  barrel,  have  nearly  the  same  heating 
value.  F.  H.  Oliphant. 

Of  U.  S.  Ceoloeieal  Survey.  Oil  Cttv,  Pa 


PETRONIUS  -PETTIGREW 


Petronius,  pe-tro'ni-us,  Gaius  (possibly  Titus), 
Roman  author,  probably  to  be  identified  with 
the  well-known  favorite  of  Nero,  at  whose  court 
he  was  arbiter  elegantiarutn.  The  influence 
thus  gained  by  Petronius  made  him  an  object  of 
dislike  to  the  all-powerful  Tigellinus.  Accused 
of  treason,  he  forestalled  what  he  thought 
inevitable  death  by  an  eccentric  suicide,  open- 
ing his  veins,  but  prolonging  life  for  some  time 
by  the  application  of  bandages  (66  a.d.).  Such 
is  a  brief  resume  of  the  account  by  Tacitus 
in  the  'Annales.'  To  this  Petronius  is  gener- 
ally assigned  the  book  known  as  <Satira'  or 
'Satiricon,'  an  incomplete  work  of  picaresque 
fiction  in  prose  and  verse.  The  longest  portion 
is  the  'Banquet  of  Trimalchio'  f'Cena  Trimal- 
chionis'),  a  satirical  account  of  a  dinner  given 
by  Trimalchio,  a  good-humored  freedman  and 
noiiveau  riche.  The  work  is  of  interest  from  the 
fact  that  in  the  speech  of  many  of  the  characters 
is  preserved  the  sermo  plebeiiis ,  or  dialect  of  the 
lower  classes,  of  which  little  remains.  The  best 
text  is  that  of  Biicheler  (1862;  smaller  ed. 
1895).  There  is  an  edition  of  the  'Cena,*  with 
commentary,  by  Waters  (1901)  ;  and  an  English 
translation  of  it,  with  introduction,  by  Peck 
(1898).  Consult  also  CoUignon,  'Etude  sur 
Petrone'    (1892). 

Petropolis,  pat-ro'po-les,  Brazil,  capital 
city  of  the  state  of  Rio  Janeiro,  and  30  miles  by 
rail  from  the  city  of  that  name.  Essentially  a 
summer  resort,  it  lies  in  the  Serra  d'Estrella,  was 
built  in  1845  and  settled  by  a  German  colony  who 
named  it  in  honor  of  Dom  Pedro.  It  has  varied 
manufactures  and  a  population  in  1898  of  about 
12,000. 

Petrucci,  pa-troo'che,  Ottaviano  de  ("Pe- 
TRUTius  FoROSEMPRONENsis"),  Italian  printer: 
b.  Fossombrone,  near  Urbino,  Italy,  1466;  d. 
1539-  He  invented  the  art  of  printing  music 
by  means  of  movable  types,  each  note  being 
cast  complete  with  a  staff  line,  and  was  granted 
sole  right  to  its  use  for  20  years  by  the  council 
of  Venice.  From  1498-1511  he  prospered,  but 
then  attempted  further  experiments  which 
proved  so  expensive  that  he  was  forced  to  sell 
his  rights.  He  then  secured  rights  for  the 
Papal  States  for  15  years  and  established  him- 
self in  business  in  his  native  town,  but  never 
achieved  any  considerable  success  there.  The 
specimens  remaining  of  his  work  are  exceed- 
ingly neat  and  exact,  and  are  both  rare  and 
valuable. 

Petruchio,  pe-troo'cho  or  -kT-6,  in  Shake- 
speare's 'Taming  of  the  Shrew,'  the  husband 
and  subduer  of  Katherine,  Baptista's  high-tem- 
pered daughter,  whom  he  treats  with  a  mad 
turbulence  even  exceeding  hers,  in  order  "to 
kill  her  in  her  own  humor."  Under  all  his 
roughness  he  preserves  his  own  good  nature, 
and  in  the  end  the  "taming"  of  Katherine  is 
complete. 

Pettenkofer,  pet'ten-ko-fer.  Max  von,  Ger- 
man chemist:  b.  near  Neuburg  3  Dec.  1818;  d. 
1901.  He  was  graduated  from  the  University 
of  Munich  in  1843  and  in  1847  became  pro- 
fessor of  chemistry  there.  He  was  the  earliest 
in  Germany  to  give  practical  instruction  in  hy- 
giene, which  he  began  to  do  in  1866,  and  his 
name  has  since  been  associated  with  advances 
in  that  direction.  He  made  many  valuable  con- 
tributions to  science  on  subjects  as  various  as 


gold-refining,  gas-making,  ventilation,  clothing, 
the  influence  of  soils  on  health,  epidemics, — 
his  researches  in  regard  lO  ventilation  and  chol- 
era being  of  especial  value.  He  was  the  first 
to  demonstrate  that  cholera  is  piopagated  by 
a  germ  and  that  local  conditions  are  largely 
responsible  for  the  spread  of  the  disease.  He 
published  'Untersuchungen  iiber  die  Verbrei- 
tungsart  der  Cholera'  (.1885)  ;  'Ueber  den  Luft- 
wechsel  in  Wohngebauden'  (1858);  '  Populare 
Vortrage'  ;  'Beziehungen  der  Luft  zu  Kleidung, 
Wohnung  und  Baden' ;  etc. 

Pettie,  pet'i,  John,  Scottish  painter:  b. 
Edinburgh  17  March  1839:  d.  Hastings  21  Feb. 
1893.  He  exhibited  for  the  first  time  in  the 
Royal  Scottish  Academy  'The  Prison  Pet' 
(1859)  ;  went  to  London  in  1862,  and  was 
elected  Royal  Academician  1875.  His  work  as 
a  historical  painter  was  much  admired  and  his 
pictures  sold  well.  Of  these  may  be  mentioned, 
'Disgrace  of  Wolsey'  (1869)  ;  'Juliet  and 
Friar  Laurence'  (1874)  ;  'Flag  of  Truce' 
(1873)  ;  'Duke  of  Monmouth  before  James  II.' 
(1882). 

Pettigrew,  pet'i-groo,  James  Johnston, 
American  soldier:  b.  Tyrrell  County,  N.  C,  4 
July  1828;  d.  Bunker  Hill,  Va.,  17  July  1863. 
He  was  graduated  from  the  University  of  North 
Carolina  in  1847,  was  professor  in  the  naval 
observatory  at  Washington  for  a  year  when  he 
resigned  to  study  law  in  Charleston,  S.  C.  He 
was  admitted  to  the  bar  in  1849  and  for  a  time 
acted  as  secretary  of  legation  at  Madrid,  re- 
turning in  1852  to  Charleston  where  he  prac- 
tised law  with  much  success.  In  1856  he  was 
elected  to  the  legislature  and  after  the  opening 
of  the  Civil  War  proved  himself  an  able  en- 
gineer in  the  construction  of  batteries  and  was 
appointed  brigadier-general  in  the  Confederate 
army  in  1862.  He  defended  Richmond  against 
General  Stoneman  in  1863  and  at  the  battle 
of  Gettysburg  led  his  brigade  in  Hill's  corps 
against  the  Iron  Brigade.  He  was  in  command 
of  Heth's  division  on  the  third  day  and  partici- 
pated in  the  famous  charge  on  Cemetery  Ridge. 
In  the  retreat  which  followed  the  battle  he  was 
fatally   wounded. 

Pettigrew,  Richard  Franklin,  American 
lawyer  and  political  leader:  b.  Ludlow,  Vt.,  23 
July  1848.  He  was  educated  at  Beloit  College, 
Wis.,  and  at  the  law  school  of  the  University  of 
Wisconsin.  In  1869  he  went  to  Dakota  as 
surveyor  in  the  United  States  service,  and  lo- 
cated at  Sioux  where  he  was  engaged  in  survey- 
ing and  real  estate  business,  and  after  1872  in 
the  practice  of  law.  He  became  prominent  also 
in  public  life:  was  a  member  of  the  legislative 
council  of  Dakota  1877-81,  represented  the  Ter- 
ritory in  Congress  in  1 881-3,  was  a  member  of 
the  Constitutional  Convention  in  1883,  and  of 
the  Territorial  Council  in  1884-5.  After  the  ad- 
mission of  South  Dakota  as  a  State,  he  was 
elected  to  the  United  States  Senate  on  the  Re- 
publican ticket,  where  he  served  from  1889  to 
1901.  In  1896  he  left  the  Republican  party  on 
account  of  its  opposition  to  the  free  coinage 
of  silver,  and  its  attitude  toward  the  trusts, 
and  in  the  elections  of  that  year  and  of  1900 
supported  Bryan  for  the  presidency.  After  the 
Spanish  War  he  led  the  opposition  in  the  senate 
against  the  annexation  of  the  Philippine  and 
the    imperialistic    policy. 
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Petty,  pet'i,  Sir  William,  English  political 
economist:  b.  Romsey,  Hampshire,  26  May  162^; 
d.  London,  16  Dec.  1687.  He  was  educated  at 
the  Jesuit  College  at  Caen,  later  studied  at  the 
universities  of  the  Netherlands  and  at  Paris. 
Returning  to  England  he  entered  the  Royal 
navy,  but  during  the  civil  war  lived  on  the 
Continent.  In  1048  he  was  instructor  in  anat- 
omy and  chemistry  at  Oxford;  in  165 1  filled  the 
chair  of  anatomy  there,  at  the  same  time  hold- 
ing a  professorship  in  music  at  Gresham  Col- 
lege, London ;  and  in  1652  he  was  appointed 
physician  to  the  army  in  Ireland.  He  was  sec- 
retary to  Henry  Cromwell  when  the  latter  was 
lord-lieutenant  of  Ireland,  but  upon  the  Restora- 
tion soon  gained  the  confidence  of  Charles  II., 
who  appointed  him  surveyor-general  of  Ireland 
and  knighted  him.  He  was  a  founder  of  the 
Royal  Society  and  one  of  the  leading  political 
economists  of  the  day.  He  published:  'Political 
Anatomy  of  Ireland'  (1672)  ;  'Observations 
upon  the  Cities  of  London  and  Rome'  (1687)  ; 
'Political  Arithmetic'    (1691)  ;  etc. 

Petty  Sessions,  Court  of.     See  Court. 

Pettychaps.     See  Garden  Warbler. 

Petunia,  a  genus  of  viscid,  straggling 
perennial  herbs  of  the  order  Solanacece.  The 
dozen  or  more  species  are  mostly  natives  of 
southern  South  America,  although  one  is  iMe.x- 
ican  and  one,  P.  parvMora.  has  become  nat- 
uralized in  the  Southern  States.  They  have 
opposite  leaves  and  showy,  axillary  blossoms  of 
many  colors,  especially  white  and  shades  of  pur- 
ple in  the  numerous  single  and  double  flowered 
cultivated  varieties  and  hybrids.  The  species 
which  have  been  most  used  in  the  produc- 
tion of  the  modern  garden  petunias  are  P.  vio- 
lacea',  which  is  probably  not  now  in  cultivation 
as  a  pure  species,  and  P.  nyctaginaAora,  which 
may  be  found  in  some  old  gardens.  The  former 
has  purpHsh-violet  blossoms ;  the  latter,  white. 
Hybridization  and  selection  have  produced  vari- 
ous lints  of  red  and  yellow. 

Peuerbach  (Purbach  or  Peurbach),  Georg 
von,  Austrian  astronomer  and  mathematician: 
b.  Peurbach  1423;  d.  1461.  He  studied  at 
Vienna  and  delivered  astronomical  lectures 
throughout  Europe,  later  becoming  professor  of 
astronomy  at  the  University  of  Vienna.  He 
prepared  a  table  of  sines,  which  probably  were 
the  basis  for  the  modern  decimal  fraction,  but 
he  died  before  it  was  done,  and  his  pupil.  Regi- 
omontanus,  completed  it.  He  was  also  astron- 
omer to  the  king  of  Hungary,  and  prepared  for 
him  a  list  of  planets  and  the  fixed  stars. 

Peutinger's  (pol'tlng-erz')  Table,  a  popular 
name  for  a  map  showing  the  military  roads  of 
the  greater  part  of  the  kingdom  of  the  Visigoths, 
drawn,  it  was  formerly  believed,  for  Theodosius 
the  Great.  It  is  so  called  after  Conrad  Peutinger, 
a  German  scholar  (1465-1547).  Among  his 
papers  was  this  famous  map.  Conrad  Celtes, 
who  found  it  in  the  Benedictine  monastery  of 
Tegernsee,  borrowed  and  did  not  return  it.  Such 
a  mappa  mundi  in  rotulo  was  extant  in  that 
convent  in  1502.  Celtes  gave  this  map  to  Peutin- 
ger, who  intended  to  publish  it.  After  his  death 
it  disappeared  for  many  years,  until  Mark  Wel- 
ser  published  fragments  of  it.  The  manuscript 
of  the  map  is  at  present  in  the  imperial  library 
at   Vienna,   where  an   additional   leaf  of  it  was 


some  time  ago  discovered.  The  characters  and 
figures  show  that  the  map  is  not  the  original. 
Docen  thinks  that  it  belongs  to  the  12th  century. 
Impressions  have  been  published  by  Mannert 
(1824),  Desjardins  (1869-70),  and  Miller 
(1888),  the  last  on  a  reduced  scale. 

Pev'eril  of  the  Peak,  a  novel  by  Sir  Walter 
Scott,  published  in  1823.  The  time  of  the  story 
is  the  reign  of  Charles  II.,  and  the  action  takes 
place  in  the  Peak  region  of  Derbyshire,  and  on 
the  Isle  of  Man. 

Pe'wee,  a  name  given  to  several  species  of 
American  flycatchers  of  the  subfamily  Tyran- 
nincc.  The  common  pewee,  or  Phcebe-bird 
(Sayornis  fuscus),  is  7  inches  long  and  Q'/z 
in  alar  extent ;  the  general  color  is  dull  olive 
brown  above,  darkest  on  the  head,  and  yellowish 
white  below;  quills  brown,  most  of  the  wing 
feathers  edged  with  dull  white ;  tail  forked,  the 
outer  edge  of  the  lateral  feather  dull  white; 
bill  and  feet  blacK.  This  lively  species  is  found 
throughout  eastern  North  America,  from  New- 
foundland to  Florida,  In  the  Middle  States,  it 
arrives  from  the  south  early  in  April,  and  gets 
out  a  first  brood  by  the  middle  of  May ;  it  leaves 
again  for  the  south  in  October,  migrating  by 
night.  The  nest  resembles  that  of  the  barn 
svk'allow,  being  made  of  mud,  grasses,  and  moss, 
lined  with  softer  materials,  and  attached  to  a 
rock,  wall,  or  rafter.  The  rough  stone  piers  of 
a  country-bridge  are  so  often  chosen  that  a 
widespread  name  for  the  bird  is  "bridge-pewee." 
The  owners  repair  the  same  nest  year  after  year; 
the  eggs,  four  to  six,  are  white,  with  a  few  red- 
dish spots  at  the  larger  end ;  the  young  are 
hatched  out  on  the  13th  day,  and  leave  the  nest 
in  16  more;  the  parents  show  great  affection  for 
them,  snapping  the  bill  and  darting  boldly 
toward  all  intruders.  The  flightof  this  bird 
is  rapid,  with  frequent  sailings ;  it  is  fond  of 
vibrating  the  tail,  erecting  the  crest,  and  making 
a  tremulous  motion  with  the  wings.  It  feeds 
on  insects,  which  it  takes  with  great  dexterity 
and  rapidity  on  the  wing,  swallowing  them 
whole,  and  ejecting  the  hard  parts. 

The  wood  pewee  {Contopus  virens)  is  614 
inches  long,  and  10^  in  extent  of  wings;  the 
general  color  above  is  brownish  olive,  brownish 
black  on  the  head ;  two  pale  grayish  bands  across 
the  wings ;  a  narrow  white  circle  around  the 
eyes ;  greenish  yellow  below,  with  a  grayish 
tinge  on  the  throat  and  breast.  It  is  fond  of 
forests  and  shady  orchards.  The  flight  is  swift, 
with  sudden  sweeps  in  pursuit  of  its  insect 
prey.  Its  notes  are  low,  mellow,  and  sweetly 
melancholy  when  in  its  favorite  haunts;  its  com- 
mon name,  like  that  of  others  of  the  sub-family, 
is  derived  from  its  utterance  of  the  syllables 
"pe-wee,"  plaintively  prolonged.  The  nest  of 
this  flycatcher  is  a  tiny  cup  of  soft  materials 
covered  by  lichens,  and  so  apparently  a  part 
of  the  branch  upon  which  it  sits  as  to  be  seen 
with  difficulty ;  the  eggs  are  4  or  5,  light  yel- 
lowish, with  reddish  spots  at  the  larger  end; 
in  the  Middle  States  two  broods  are  raised  in 
a  season :  it  boldly  attacks  man,  beast,  or  bird 
approaching  its   nest. 

Several  other  dark-colored  flycatchers  of 
this  group  are  called  "pewee"  in  various  parts 
of  the  country,  and  most  of  them  resemble  the 
examples  given  above  in  general  habits.  Con- 
sult: Nuttall,  'Ornithology*   (Chamberlain's  edi- 
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tion,   1897)  ;   Bailey,   'Birds  of  Western  United 
States'    (1902). 

Pe'wit,  an  English  name  applied  to  the 
lapwing  plover  {I'anclhts  cristatus),  and  some- 
times to  the  black-headed  gull  {Lams  ridibun- 
dtis)  ;  also  a  former  spelling  of  "pewee." 

Pews  (Old  French,  ptii,  from  Latin,  podium, 
a  balcony),  enclosed  seats  in  a  church  devoted 
to  the  sole  occupancy  of  a  person  or  family. 
Pews  were  in  use  before  the  Reformation  in 
England  and  are  held  in  the  Established  Church 
by  two  tenures,  first  by  prescriptive  right,  when 
they  descend  as  an  heir-loom ;  second,  all  pews 
not  so  held  are  at  the  disposal  of  the  bishop  of 
the  diocese  for  use  and  benefit  of  the  parish,  and 
are  under  him  distributed  by  the  church  wardens 
to  the  parishioners  according  to  their  rank. 
The  bishop  may  grant  the  right  to  sit  in  a  par- 
ticular pew.  In  the  disposal  of  the  pews  or 
seats  in  the  area  of  parish  churches  in  Scotland 
parishioners  have  a  preferable  claim  according 
to  the  valued  amount  of  their  rent.  The  dis- 
posal of  pews  or  seats  in  churches  of  other 
denominations  is  a  matter  of  private  arrange- 
ment. They  are  commonly  let  to  defray  the 
congregational  expenses.  In  the  United  States 
pews  are  the  property  of  the  church  corporation, 
who  can  sell  or  lease  them.  Whether  property 
in  pews  is  real  or  personal  depends  upon  the 
provision  made  in  the  statutes  of  the  different 
States.  A  purchaser  or  lessee  of  a  pew  may 
maintain  an  action  at  law  for  trespass,  or  dis- 
turbance in  the  enjoyment  of  his  right. 

Pew'ter,  a  generic  term  for  a  variety  of 
alloys,  of  which  tin  forms  the  predominating 
component.  The  ordinary  pewter  is  tin  alloyed 
with  lead.  Plate  pewter  is  a  hard  variety  much 
used  in  olden  times  for  plates  and  dishes. 

Pewter-muggers,  in  American  history,  a 
popular  name  given  to  a  New  York  faction  of 
the  Democratic  party  which  was  opposed  to  the 
Tammany  candidates  in  1828.  Their  meetings 
being  held  in  a  Frankfort  Street  resort  where 
liquors  were  served  in  pewter-mugs  the  name 
was  affixed  by  their  opponents. 

Peyer's  (pi'erz)  Patches  or  Glands  (also 
called  Peyerian  Glands),  in  anatomy,  aggregate 
small  circular  patches,  surrounded  by  simple 
follicles,  with  flattened  villi  occupying  the  inter- 
space. They  are  situated  near  the  lower  end 
of  the  ileum,  and  their  ulceration  is  the  path- 
ognomonic characteristic  of  enteric  or  typhoid 
fever,  hence  their  importance.  They  were  dis- 
covered and  described  in  1677,  by  Johann  Kon- 
rad  Peyer,  a  Swiss  anatomist. 

Peyote,  pa-yo'ta,  a  small  cactus  {Lopho- 
phora  ivilUamsii)  abundant  in  the  southwestern 
United  States  and  northern  Mexico,  formerly 
used  by  all  the  native  redmen  of  that  region  as 
an  exhilarant  in  connection  with  certain  cere- 
monies, and  as  a  remedy  for  various  ailments ; 
and  is  still  so  used  among  the  remaining  In- 
dians and  Mexicans.  The  effect  is  to  produce  a 
delightful  and  apparently  non-injurious  languor 
accompanied  by  a  stimulated  imagination.  Some 
tribes  look  upon  the  plant  as  of  divine  origin 
and  treat  it  with  veneration.  The  name  is  de- 
rived from  the  Aztec  word  pcyoti,  and  was 
originally  applied  to  a  composite  plant  of  south- 
ern Mexico. 


Peyton,  pa'ton,  Jesse  Enlaws,  American 
patriot:  b.  Maysville,  Ky.,  10  Nov.  1815;  d. 
Haddonfield,  N.  J.,  28  April  1897.  He  was  one 
of  the  founders  of  the  Constitutional  Union 
Party  in  i860  and  was  sent  by  President  Lin- 
coln on  a  mission  to  Kentucky  to  dissuade  that 
State  from  seceding.  During  the  Civil  War  he 
organized  at  his  own  expense  three  regiments 
for  the  Union  army,  and  was  instrumental  in 
promoting  the  centennial  celebration  of  Inde- 
pendence Day,  Bunker  Hill  Day,  Yorktown 
Day,  and  of  the  inauguration  of  American  con- 
stitutional government.  At  the  time  of  his 
death  he  was  attempting  to  organize  an  inter- 
national celebration  of  the  birth  of  Christ,  to 
be  held  in  Jerusalem  in   1900. 

Pfafers,  pfa'fers,  or  Pfeffers,  pfef'fers, 
Switzerland,  a  small  health-resort  in  the  canton 
and  31  miles  east  of  St.  Gall,  famous  for  its 
warm  baths,  situated  in  the  vale  of  the  Tamina, 
in  one  of  the  most  extraordinary  gorges  in  Switz- 
erland. Permanent  population  600.  The  baths 
are  built  on  a  narrow  ledge  of  rock  a  few  feet 
above  the  impetuous  torrent,  the  buildings  which 
form  them  consisting  of  two  piles  connected 
by  a  chapel  so  deeply  sunk  between  the  rocks 
that  the  sun  in  the  longest  summer  day  is  vis- 
ible above  them  only  from  10  to  4  o'clock. 
The  spring  has  a  temperature  of  nearly  100°  F. 
Since  1840  the  water  has  been'  conveyed  by 
pipes  to  the  village  of  Ragatz  (q.v.)  below 
the  gorge,  a  distance  of  about  a;;^  miles,  without 
losing  its  warmth.  Near  the  village  is  situated 
the  ancient  Benedictine  abbey  of  Pfeffers,  a 
vast  edifice,  built  in  1665,  and  now  used  as  a 
lunatic  asylum  under  the  name  of  St.  Pirmins- 
berg. 

Pfaff,  pfiif.  Christian  Heinrich,  German 
physicist:  b.  Stuttgart  2  March  1772;  d.  Kiel, 
Holstein,  24  April  1852.  His  interest  in  elec- 
tricity was  first  awakened  by  the  celebrated  ex- 
perimenter Gross,  and  in  1793  he  went  to  Got- 
tingen,  where  he  published  the  results  of  his 
galvanic  inquiries  in  'L'cber  thierische  Electri- 
citat  und  Reizbarkeit.'  In  1797  he  became  an 
extraordinary  professor  at  Kiel  and  in  l8oi 
was  made  professor  of  chemistry,  with  rank  at 
the  same  time  as  a  member  of  the  medical 
faculty.  He  then  directed  his  attention  partic- 
ularly to  pharmaceutical  chemistry,  and  was 
thus  led  to  the  composition  of  his  most  impor- 
tant work,  'System  der  Materia  Medica  nach 
chemischen  Principien'  (1808-24).  Among 
other  writings  of  his  are:  'Handbuch  der  analy- 
tischen  Chemie'  (1824-5)  ;  'Ueber  und  ge.gen 
den  thierischen  Magnetismus'  (1807)  :  'Der 
Electromagnetismus*  (1824);  'Parallele  der 
chemischen  Theorie  und  der  voltaischen  Con- 
tacttheorie   der    galvanischen    Kette'     (1845). 

Pfeifler,  pfif'er,  Ida  Meyer,  Austrian  trav- 
eler: b.  Vienna  14  Oct.  1797;  d.  there  27  Oct. 
1858.  She  received  the  education  usually  given 
a  boy  and  was  married  in  1820  to  Dr.  Pfeiffer,  a 
lawyer  connected  with  the  Austrian  government. 
Her  first  long  journey  was  a  trip  to  Palestine 
and  Egypt  when  she  was  but  five  and  in  1842 
she  again  visited  the  Holy  Land.  In  1845  she 
visited  Scandinavia  and  Iceland,  and  in  1846-8 
made  a  tour  of  the  world  traveling  in  Brazil, 
Chile.  China,  India,  Persia,  Armenia,  Caucasus, 
and  Turkey,  and  in  1851-5  made  a  tour  which 
included   Africa,   Australia   and  America.     Her 
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last  long  journey  was  to  Madagascar  in  1856 
and  after  many  hardships  and  a  narrow  escape 
from  death  at  the  hands  of  Queen  Ranavola  she 
returned  to  Vienna.  Among  her  works  which 
have  been  translated  into  English  are:  'Jour- 
ney of  a  Viennese  to  the  Holy  Land'  (1843); 
'Journey  to  the  Scandinavian  North'  (184(3); 
'A  Woman's  Journey  Round  the  World' 
(1850);  etc. 

Pfennig,  a  German  monetary  unit,  equal 
to  one-hundredth  part  of  a  mark.  There  are 
bronze  coins  of  the  value  of  i  pfennig  and  2 
pfennige,  or  about  one  fourth  cent  and  one  half 
cent  respectively.  Nickel  coins  valued  at  5, 
10,  and  20  pfennige  arc  also  in  use,  and  in  silver 
the  coins  less  than  a  mark  are  20  pfennige  and 
50  pfennige,  or  about  11   cents. 

Pfister,  pfis'ter,  Albrecht,  German  printer: 
b.  Bamberg,  Germany,  about  1420;  d.  there  about 
1470.  He  was  engaged  in  card-painting  in  Bam- 
berg and  about  1455  began  printing  with  mov- 
able type.  He  has  been  credited  with  the  inven- 
tion of  printing,  but  whether  he  invented  his 
process  or  learned  it  as  an  assistant  of  Guten- 
berg has  been  a  matter  of  doubt.  His  types, 
though  similar  to  Gutenberg's,  still  have  some 
pecuHarities.  He  printed  prayer  and  school 
books,  some  of  which  are  still  in  existence,  as  are 
also  indulgences  printed  with  metal  types  in 
the  years  1454-5,  sn  almanac  of  1457  and  a 
'Biblia  Pauperum.'  His  crowning  achievement 
was  his  Latin  36-line  Bible  in  three  volumes 
and  comprising  881  leaves.  Consult  Dziatzko, 
•Gutenbergs  friiheste  Druckerpraxis'   (i8go). 

PfJeiderer,  pfli'der-er.  Otto,  German  Prot- 
estant theologian :  b.  Stetten,  Wiirtemberg,  Ger- 
many, I  Sept.  1839.  He  was  educated  at  Tiibin- 
gen  and  in  1870  was  appointed  superintendent 
and  professor  at  Jena.  The  chair  of  systematic 
theology  at  the  LIniversity  of  Berlin  was  ac- 
cepted by  him  in  1875  and  he  has  since  become 
widely  known  as  a  writer  and  lecturer,  his  in- 
clinations being  toward  a  liberal  theology.  His 
lectures  in  London  in  1858  and  in  Edinburgh 
in  1894  were  published  in  English.  Among  his 
works  are:  'Die  Religion,  ihr  Wesen  und  ihre 
Geschichte'  (1869-78);  <  Religionsphilosophie 
auf  geschichtlicher  Grundlage'  (1878-93);  'Ge- 
schichte der  Religionsphilosophie  von  Spinoza 
bis  auf  die  Gegenwart'  (1893):  'Evolution  and 
Theology'  (English,  igoo) ;  'The  Early  Chris- 
tian Conception  of  Christ'  (1905). 

Pflugk-Harttung,  pfloog'  har'toong,  Julius 
von,  German  historian:  b.  Warnikow,  Ger- 
many. 8  Nov.  1848.  He  was  educated  at  Bonn, 
Berlin,  and  Gottingen,  accepted  the  chair  of  his- 
tory in  the  University  of  Basel  in  1883  which  he 
held  until  1893  when  he  was  made  head  of  the 
Secret  State  Archives  at  Berlin.  He  is  an  author- 
ity on  mediaeval  and  papal  history  and  has  pub- 
lished: 'Studien  zur  Geschichte  Konrads  H.' 
(1876-7);  'Norwcgcn  und  die  deutschen  See- 
stiidte'  (1887):  'Krieg  und  Sieg  i870-i> 
(1895);  'Die  Bullen  der  Piipste  bis  zum  Ende 
des    !2.  Jahrhunderts'    (1901);   etc. 

Pforzheim,  pforts'him,  Germany,  a  town 
of  Baden,  15  miles  southeast  of  Carlsruhe,  on 
the  northern  edge  of  the  Black  Forest,  at  the 
junction  of  the  Wiirm,  the  Nagold.  and  the  Enz. 
.\mong  its  buildings  arc  the  remains  of  an  an- 
cient castle,  formerly  the  residence  of  the  mar- 


graves of  Baden-Durlach ;  the  castle  church, 
dating  from  the  12th  century,  containing  the 
tombs  of  many  of  the  margraves;  the  town- 
house,  a  handsome  building,  rebuilt  in  1892-5; 
the  post-office ;  a  fine  museum,  a  gymnasium, 
and  many  other  educational  institutions.  The 
chief  industry  of  the  place  is  the  manufacture 
of  trinkets,  which  employs  over  10.000  hands. 
There  arc  also  chemical  works,  machine-works, 
forges,  tanneries,  copper-works,  bleachfields, 
paper-mills,  oil-mills,  saw-mills,  etc.  The  trade 
in  wood  is  important,  the  timber  being  floated 
by  the  Enz  and  Nerkar  to  the  Rhine.  There  is 
also  a  considerable  trade  in  oil,  fruit,  wine,  and 
cattle.  The  inhabitants  distinguished  themselves 
in  the  Thirty  Years'  war.  Reuchlin,  one  of  the 
most  distinguished  precursors  of  the  Reforma- 
tion, was  born  here.     Pop.   (1900)   43,376. 

Pfuhl,  pfool,  Johannes,  German  sculptor: 
b.  Lowenberg,  Silesia,  1846.  He  was  educated  at 
the  Academy  of  Fine  Arts  in  Berlin  and  later 
became  an  assistant  of  Schievelbein,  under  whom 
he  had  studied,  and  after  his  master's  death 
completed  his  designs  for  the  bronze  memorial 
in  the  Donhoffsplatz,  Berlin.  His  work  includes 
several  portrait  busts,  but  his  best  work  is  seen 
in  his  colossal  groups  or  reliefs.  H'e  has  exe- 
cuted a  frieze  in  rilievo  in  commemoration  of 
the  Franco-Prussian  war,  in  the  Military  School 
of  Lichterfelde  (1S76)  ;  an  equestrian  statue  of 
William  L,  with  Bismarck  and  Von  Moltke, 
in  Gorlitz  (1893);  the  Laube  monument  at 
Sprottau    (1895)  ;   etc. 

Phaedo,  fe'do  (Gr.  ^alSav),  Greek  phi- 
losopher :  b.  Elis  He  was  a  scholar  of  Socrates, 
and  founder  of  a  school  of  philosophy  in  Elis. 
The  dialogue  of  Plato  on  the  immortality  of 
the  soul,  which  contains  the  last  conversation 
of  Socrates  with  his  scholars  while  he  was  in 
prison,  bears  his  name;  but  no  inference  can  be 
drawn  from  it  as  to  his  teaching.  None  of 
Phaedo's  writings,  which  were  in  the  form  of 
dialogues,  have  come  down  to  us ;  but  Seneca, 
in  his  'Epistolae  ad  Lucilium,'  has  a  translation 
of  an  extract  from  one  of  his  works.  Mende- 
menus,  who  founded  the  Eretrian  branch  of  the 
Eleatic  school,  was  indirectly  a  disciple  of 
Phxdo,  but  to  what  extent  he  followed  his  views 
is    unknown.      See   Socrates. 

Phaedra,  fe'dra,  in  Greek  mythology, 
daughter  of  Minos,  king  of  Crete  and  of  Pasi- 
phae,  was  the  sister  of  Ariadne  and  wife  of 
Theseus.  Happening  to  meet  Hippolytus,  her 
step-son,  whom  she  had  never  before  seen,  and 
whom  she  did  not  know  to  be  the  son  of  The- 
seus, she  was  inflamed  with  an  ardent  passion 
for  the  youth.  He  would  not  reciprocate,  and 
to  satisfy  her  revenge  she  accused  him  to  her 
husband  of  a  criminal  attempt  upon  her  honor. 
The  father  cursed  his  son,  and  Neptune  soon 
carried  his  execrations  into  effect  by  bringing 
upon  Hippolytus  a  violent  death.  When  this 
event  was  known  in  Athens  Ph^dra  repented  of 
her  crime  and  hanged  herself.  Sophocles  and 
Euripides  have  taken  Phaedra  as  the  subject  of 
their  tragedies,  which  are  now  lost. 

Phaedrus,  fe'drus,  Roman  author.  Little 
is  known  of  him  but  from  his  own  writings. 
He  was  a  slave  brought  from  the  Pierian  district 
of  Macedonia  to  Rome,  and  manumitted  by 
.^u^ustus.  By  the  publication  of  the  first  two 
books  of  his  'Fables'  he  drew  upon  himself  the 
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ill-will  of  Tiberius'  minister,  the  all-powerful 
Sejanus,  and  the  remaining  books  did  not  appear 
until  after  the  death  of  Tiberius  (37).  Phaedrus 
introduced  the  fable  into  Latin  literature,  and 
a  prose  version  of  his  work,  prepared  by  one 
Romulus,  was  the  basis  of  the  medisval  fable. 
He  was  less  a  translator  than  an  imitator  —  not 
always  skilful  — of  ^'Esop,  from  whom  only  a 
small  proportion  of  his  material  is  taken.  The 
five  books  remain  in  an  imperfect  state.  They 
are  written  with  more  or  less  fluency  in  the 
iambic  senarius.  The  best  editions  of  the  fables 
of  Phaedrus  are  those  of  Bentley  (1726),  Orelli 
(1832),  Lucian  MuUer  (1877),  Riese  (1885), and 
Havet  (1895).  Besides  the  above  fables  some 
have  ascribed  to  Phaedrus  another  group  of 
32,  the  'Epitome  Fabularum'  or  'Fabulce  Kovx,' 
published  from  a  manuscript  of  N.  Perotti,  arch- 
bishop of  Manfredonia  in  the  15th  century.  The 
genuineness  of  these  is  doubtful.  Consult  Her- 
vient,  <Les  Fabulistes  Latins'    (1893-6). 

Phaeophyceae,  fe"o-fI-se'e,  a  division  of 
Alga  (q.v.)  containing  the  brown  seaweeds, 
whose  color  is  due  to  the  pigment  phycophasin. 
The  group  is  almost  wholly  marine,  and  mainly 
inhabits  the  cold  seas,  flourishing  especially 
in  the  polar  regions.  The  group  includes  the 
great  kelps  (q.v.)  and  other  large-leaved  forms, 
many  of  which  have  commercial  value,  or  do 
an  important  service  in  protecting  shores  against 
excessive  erosion.  The  various  "rock-weeds" 
and  "gulf-weeds"  also  belong  here. 

Phaer,  or  Phayer,  fa'er,  Thomas,  Eng- 
lish author:  b.  Kilgarran,  Wales,  about  1510; 
d.  there  1560.  He  had  a  legal  training  and  stud- 
die  medicine  at  O.xford.  He  translated  in  heroic 
ballad  metre  the  first  nine  books  of  the  ^neid, 
publishing  seven  books  in  1558. 

Phaethon,  fa'e-thon,  in  Greek  mythology, 
the  offspring  of  Helios  and  Clymene,  and  brother 
of  the  Heliades.  To  please  his  unfortunate 
mother,  and  to  satisfy  those  who  doubted 
whether  the  Sun  were  his  father,  he  desired  the 
latter  to  grant  him  a  favor.  Helios  imprudently 
promised  it  unconditionally.  Phaethon  asked 
permission  to  take  his  father's  place  in  the 
chariot  of  the  Sun,  and  would  not  be  denied. 
But  he  had  scarcely  mounted  the  flaming  car 
and  taken  the  reins,  when  the  celestial  horses, 
despising  their  weak  driver,  turned  out  of  the 
path,  and  set  everything  on  fire.  The  Ethiopians, 
on  the  left,  were  blackened  by  the  near  approach 
of  the  Sun ;  and  when  the  chariot  was  drawn 
over  the  earth  to  the  right,  Zeus  with  his  bolts 
plunged  the  thoughtless  charioteer  into  the  river 
Eridanus  or  Po.  His  sisters  found  him  there 
lifeless,  and  lamented  him.  They  were  changed 
into  poplars,  and  their  tears  into  amber.  The 
god  of  the  sun  was  also  called  Phaethon  (the 
enlightener) . 

Pha'eton,  the  tropic-bird  (q.v.). 

Phagocytosis,  a  process  of  destruction  of 
foreign  bodies  by  living  cells.  The  term  was 
originated  by  Metchnikoff,  the  Russian  scientist, 
who  founded  upon  the  process  a  theory  of  im- 
munity to  disease.  He  observed  that  in  many 
infectious  diseases  there  was  an  increase  in  the 
number  of  leucocytes  or  white  blood-cells  in  the 
body.  These  were  observed  to  be  greatly  in- 
creased in  the  neighborhood  of  an  infected  area, 
and  he  further  noted  that  these  leucocytes  were 


capable  of  swallowing,  as  it  were,  the  invading 
bacteria,  and  thus  destroying  them  by  a  process 
of  intercellular  digestion.  The  white  blood-cfells 
were  early  termed  by  him  the  protecting  army 
of  the  interior,  which  always  stood  ready  to  repel 
the  bacterial  foe.  While  IMetchnikoff's  early 
theory  was  extremely  mechanical,  and  is  now 
held  to  be  true  only  in  part,  it  has  nevertheless 
stimulated  an  immense  amount  of  research  along 
this  line,  and  the  general  theories  of  phagocyto- 
sis are  broader  now  than  formerly.  It  is  now 
known  that  not  all  leucocytes  are  phagocytes ; 
the  lymphocytes  are  not ;  the  eosinophiles  are 
never  phagocytic,  although  they  are  elements  in 
the  struggle  of  the  body  against  infecting  foreign 
bodies.  The  polynuclear  and  hyaline  leucocytes 
are  the  chief  agents  in  phagocytosis.  It  is 
further  recognized  that  some  of  the  fixed  cells 
of  the  body  have  some  phagocytic  power.  The 
endothelium  that  lines  the  blood-vessels  can  take 
up  and  destroy  bacteria.  Many  epithelial  ele- 
ments, as  in  the  mammary  glands,  and  in  the 
respiratory  mucous  membranes,  can  destroy  bac- 
teria;  otherwise  infections  would  be  much  more 
frequent  than  they  are.  The  phenomenon  of 
phagocytosis  has  been  shown  to  be  a  much  more 
complicated  one  than  Metchnikoff  at  first  sup- 
posed, but  he  has  been  able  to  defend  and  develop 
his  theory  with  much  skill  in  view  of  the  many 
recent  studies  on  immunity.  It  is  certain  that 
phagocytosis  is  an  important  mechanical  process 
in  the  struggle  with  disease,  but  it  is  only  one 
of  the  many  biological  agencies  utilized  by  the 
body  in  this  conflict.  See  Blood;  Immunity; 
Infl.\mmation. 

Phalangers,  fa-lan'jers,  a  group  of  small 
polyprotodont  marsupials,  which  owe  their  name 
to  the  fact  that  the  slender  fourth  and  fifth  toes 
of  the  hind  feet  are  united  in  a  common  integu- 
ment. The  great  toes  are  opposable,  and  are 
destitute  of  nails,  the  other  digits  being  provided 
with  curved  nails.  The  phalangers  are  adapted 
for  an  arboreal  life,  and  inhabit  the  trees  of 
the  forests  of  Australia  and  the  Papuan  Archi- 
pelago. They  are  nocturnal  in  habits,  and  feed 
upon  fruits  and  leaves,  but  appear  also  to  devour 
young  birds.  In  confinement  they  are  found 
to  prefer  flesh  as  an  article  of  diet.  They  are 
eaten  by  the  natives  of  the  countries  in  which 
they  occur,  although  the  flesh  is  said  to  emit 
a  strong  and  offensive  odor. 

These  animals  are  grouped  in  a  family  (Plia- 
langerida)  which  is  composed  of  several  sub- 
families. The  Tarsipcdina  contains  the  genus 
Tarsipcs  alone.  In  the  Phalangerina  are  in- 
cluded 10  or  12  genera  and  numerous  species, 
among  them  the  typical  phalangers,  the  flying- 
phalangers  and  the  flying-mouse.  The  flying 
phalangers  are  provided  with  a  parachute-like 
expansion  of  the  skin  between  the  fore  and  hind 
limbs ;  by  which  they  can  make  long  skimming 
leaps  from  tree  to  tree  as  do  the  flying-squirrels 
of  northern  countries.  The  foremost  genus  is 
Pctauriis,  and  the  best  known  species  is  P. 
brcviceps,  which  bears  a  remarkable  resemblance 
to  an  American  flying  squirrel,  but  is  somewhat 
larger.  The  flying-mouse  is  the  minute  Acro- 
batfs  fygmatis.  which  is  not  more  than  six 
inches  long,  including  the  plume-like  tail.  The 
koala  and  wombat  (q.v.)  are  also  phalangers. 

Phalanges.     See  An.momy  ;  Osteology. 
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Phalangidae,  fal-an'jid-e,  a  family  of 
arachnidans,  the  daddy-longlegs  (q.v.)  or  har- 
vestmen,  rcprc-senting  alone  an  order  Fliataiigtcla, 
or  with  scorpions  and  false  scorpions,  the  order 
Arthrogastra  of  Packard.  The  distinguishing 
feature  is  the  fact  that  the  abdomen  is  distinctly 
six-segmented,  but  the  ccphalo  thorax  is  unseg- 
mented.  The  legs  are  very  long,  and  many- 
jointed,  and  the  pedipalps  are  short  and  leg-like, 
and  the  chiliceras  chelate.  The  organs  of  res- 
piration are  tracheae,  and  there  are  no  spinning- 
glands.  These  creatures  live  in  the  grass  for 
the  most  part,  and  feed  upon  plant-lice  and  other 
minute  insects.  Many  common  American  forms 
may  be  found  described  and  illustrated  by  Wood, 
in  the  'Proceedings'  of  the  Essex  Institute 
CSalcm,  Mass.  ),  Vol.  VI. 

Phalanstery.       See  Fourierism. 

Phalanx,  fa'lanks  or  fal'anks,  a  word  used 
by  the  Greeks  to  designate  generally  the  line  or 
ranks  of  an  army  in  order  of  battle ;  more  spe- 
cifically the  mode  of  formation  of  the  heavy  in- 
fantry of  the  Greek  armies.  Three  Greek  states 
acquired  renown  for  their  superior  organization 
and  use  of  the  phalanx  —  Sparta,  Thebes,  and 
Macedon.  In  all  of  them  it  consisted  of  infantry 
in  close  array,  heavily  armed,  with  long  spears 
as  their  principal  weapon.  The  organization  of 
the  troops  composing  the  phalanx  varied  in  dif- 
ferent states,  but  generally  they  were  arranged 
in  regular  divisions  under  officers  of  various 
ranks,  as  in  a  modern  army.  The  Spartan  pha- 
lanx varied  in  depth,  according  to  circumstances, 
but  was  commonly  eight  deep.  The  Theban 
phalanx,  particularly  under  Epaniinondas,  was 
much  deeper.  At  the  battle  of  Leuctra  he  kept 
one  of  the  two  divisions  into  which  the  phalanx 
was  usually  divided  retired,  using  it  to  strengthen 
the  other  wing  in  depth.  The  phalanx  was 
oerfected  by  Philip  of  Macedon.  He  increased 
the  length  of  the  spears  to  24  feet,  and  the  lines 
were  arranged  at  such  intervals  that  the  spears 
of  the  fifth  rank  projected  3  feet  in  front  of 
the  first,  so  that  the  front  was  protected  by  a 
solid  array  of  five  lines  of  spears.  The  men  were 
also  armed  with  large  shields  which  nearly  cov- 
ered their  body. 

Phalaris,  fal'a-ris,  ruler  of  Agrigentum  in 
Sicily :  b.  near  Cnidus,  Asia  Minor,  6th  century 
B.C.  He  ascended  the  throne  about  570  B.C.  and 
though  apparently  elected  by  his  fellow  citizens 
appears  to  have  usurped  despotic  authority.  His 
history  is  largely  enveloped  in  fable,  and  his 
name  has  become  synonymous  with  tyranny,  his 
most  infamous  act  being  the  roasting  alive  of 
prisoners  in  the  brazen  bull,  in  which  he  is  said 
to  have  executed  the  inventor,  Perillus.  In  an 
insurrection  16  years  after  his  accession  to  the 
throne  Phalaris  himself  was  overthrown  and 
tortured  in  the  same  horrible  manner.  Later 
traditions  paint  him  as  a  most  humane  and  high- 
minded  ruler,  but  the  148  letters  (first  printed  in 
Venice,  1498)  attributed  to  him,  were  proved  by 
Richard  Bentley  (q.v.)  in  1697-g  to  be  spurious. 
Consult  Freeman,  'History  of  Sicily'    (1891). 

Phalaris,  a  genus  of  grasses,  of  which  the 
fruit  of  one  of  the  species  {P.  canaricnsis)  or 
canar>'-grass.  is  canary-seed  extensively  em- 
ployed as  food  for  birds.  See  Canary-seed; 
Grasses  of  the  United  States. 

Phal'arope,  a  snipe-like  shore-bird  of  the 
family  Phalaropodida,  with   a   straight  slender 


beak  and  lobate  toes,  enabling  it  to  swim  well. 
The  females  are  larger  than  the  males,  more 
brightly  (and  very  handsomely)  colored,  and 
more  aggressive  than  their  mates.  These  birds 
spend  their  summers  in  the  Arctic  regions  and 
nest  there  on  the  ground,  laying  three  or  four 
very  dark-colored  eggs,  which  are  incubated  by 
the  male  alone.  Their  flesh  is  oily  and  of  poor 
taste.  In  winter  they  migrate  southward,  spread- 
ing over  both  the  Old  World  and  the  New. 
Two  of  the  three  appear  commonly  in  the  United 
States, —  the  northern  phalarope  {Phalaropus 
lobatus)  which  in  winter  passes  numerously  all 
along  the  Atlantic  coast;  and  Wilson's  phala- 
rope, which  is  rare  on  the  coast  but  common 
all  over  the  Rocky  Mountain  region,  breeding  in 
northwestern  Canada  as  far  south  as  the  borders 
of  Dakota.  The  red  phalarope  is  rare  here,  but 
familiar  in  Europe  and  Asia.  Consult  Coues, 
'Birds  of  the  Northwest'    (1874). 

Phallaceae.     See  Fungi. 

Phal'licism.     See  Phallus. 

Phallus  (Greek,  Phallos),  a  symbol  of  the 
productive  powers  of  nature  which  was  in 
almost  universal  use  in  ancient  religions.  It 
is  impossible  to  trace  its  origin,  which  probably 
had  a  spontaneous  origin  among  different  races, 
although  its  source  was  undoubtedly  eastern.  In 
Egypt  this  symbolism  was  associated  with  the 
adoration  of  the  bull  Apis,  and  with  the  feasts 
of  Osiris,  the  solar  divinity.  The  same  symbol- 
ism is  found  among  the  Phoenicians  and  Baby- 
lonians ;  the  Jews  adapted  it  and  were  continu- 
ally denounced  by  their  prophets  for  so  doing. 
Similar  symbols  have  been  found  in  Mexico, 
and  in  India  they  are  everywhere  common  to 
this  day.  (See  Lingam.)  In  Greece  these  sym- 
bols did  not  appear  in  primitive  mj-thology. 
They  were  introduced  with  the  worship  of 
Dionysus  of  other  divinities,  especially  of  Dem- 
eter.  Aphrodite,  and  Apollo.  The  liturgical  use 
of  these  symbols  everywhere  sooner  or  later 
became  associated  with  licentious  rites.  This 
was  especially  the  case  in  Rome  in  the  latter 
part  of  its  history,  where  these  rites  had  to  be 
forbidden  by  law.  The  women  carried  the  em- 
blem in  procession  from  one  temple  to  another. 
They  wore  them  as  amulets ;  and  this  practice 
subsisted  long  after  the  fall  of  the  Roman 
mythology,  and  well  on  into  the  Middle  Ages. 
It  was  prohibited  by  councils  of  the  Church  at 
•Mans  in  1247,  and  at  Tours  in  1396. 

Phanariots,  fa-nar'i-6ts,  or  Fanariots, 
Greek  inhabitants  of  Fanar,  Constantinople. 
They  were  of  Byzantine  descent  and  wlien  Mo- 
hammed II.  conquered  Constantinople  he 
g:ranted  them  the  quarter  of  Fanar  in  recogni- 
tion of  their  services.  The  district  takes  its 
name  from  the  "beacon"  which  stood  on  the 
promontory  extending  into  the  Golden  Horn. 
The  Phanariots  were  descended  from  some  of 
the  oldest  and  noblest  Byzantine  families,  and 
their  superior  intelligence  soon  gained  for  them 
an  overmastering  influence  over  the  ignorant 
Turks.  They  were  ambitious,  avaricious  and 
double-dealing,  and  their  subtle  intrigue  soon 
gained  for  them  high  political  places,  in  which 
they  displayed  much  selfishness  and  greed.  The 
offices  of  dragomans,  secretaries,  etc.,  were  filled 
by  them  as  well  as  many  civil  offices  and  the 
hospodars  of  Moldavia  and  Wallachia  were  ap- 
pointed   from   their   ranks.     Their   position   be- 
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came  one  of  great  power  and  importance,  but 
they  never  showed  any  appreciable  degree  of 
patriotism  and  when  the  war  of  Liberation  broke 
out  their  services  fell  far  short  of  the  importance 
which  their  wealth  and  position  should  have 
made  them.  Since  1822  their  power  has  been 
broken  and  as  a  class  they  have  no  longer  any 
political  influence  in  the  affairs  of  Turkey.  See 
Tennent,  'History  of  Modern  Greece*   (1845). 

Phan'erogams.    See  Crvptogamous  Plants. 

Phantasiasts,  fan-ta'zi-asts,  Monophysites 
of  the  6th  century,  who  believed  that  the  Divine 
nature  had  so  permeated  the  body  of  Christ  from 
the  very  moment  of  his  conception  that  this 
body  had  become  imperishable  and  immortal.  It 
felt  neither  hunger,  thirst,  fatigue,  nor  pain,  but 
only  semblances  or  phantasms  of  these  affections. 
They  were  also  known  as  Aphthartodocetse, 
Docetae,  and   IManichseans. 

Phantasmago'ria.     See  Magic  Lantern. 

Pharaoh,  fa'ro,  the  name  given  in  the 
Bible  to  the  kings  of  Egypt,  corresponding  to 
the  P-RA  or  PH-R.\  of  the  Egyptian  hiero- 
glyphics, which  signifies  the  sun. 

The  Pharaohs  mentioned  in  the  time  of  Abra- 
ham and  Joseph  (the  latter  was.  according  to 
tradition,  minister  of  Apophis  IL  Aa-Kenen- 
Ra),  were  probably  the  shepherd  kings  or 
Hyksos.  The  Pharaoh  in  the  time  of  Moses  was 
Rameses  IL,  the  Sesostris  of  the  Greeks.  He 
was  succeeded  by  his  son  Meneptah  H.,  and  the 
E.xodus  took  place  either  under  the  latter,  or  in 
the  reign  of  his  successors  Seti  H.  and  Si-Ptah. 
The  two  Pharaohs  mentioned  in  the  reign  of 
Solomon,  the  one  who  gave  his  sister-in-law  to 
Hadad  the  Edomite,  and  the  one  whose  daughter 
Solomon  himself  married,  were  the  last  kings  of 
the  2ist  dynasty.  The  Pharaoh  mentioned  as  the 
opponent  of  Sennacherib  was  probably  the  Sethos 
of  Herodotus.  Pharaoh-Necho  is  the  first  Pha- 
raoh mentioned  in  the  Bible  whose  proper  name 
is  recorded.  He  is  mentioned  by  Herodotus 
under  the  name  Nekos.  Pharaoh-Hophra  suc- 
ceeded Necho.  He  is  identified  with  Apries,  who 
reigned  from  about  590-571  B.C.,  but  the  dates 
of  both  the  beginning  and  end  of  his  reign  are 
variously  stated.  Several  kings  of  Egypt  are 
mentioned  in  the  Bible  who  are  not  called 
Pharaoh.     See  Egypt. 

Pharaoh's  Ant,  the  small  red  ant  (Mono- 
morium  pharaonis),  which  is  a  pest  in  almost  all 
parts  of  the  world.  (See  House-Ant.)  Why 
it  is  so  called  is  not  clear.  Several  other  famil- 
iar and  troublesome  animals  are  called  by  the 
royal  name  as  "Pharaoh's  hen,"  the  Egyptian 
vulture  (q.v.),  and  "Pharaoh's  rat,"  an  ichneu- 
mon (q.v.). 

Pharisees,  a  Jewish  religious  sect.  This 
party  probably  became  a  distinct  sect  as  a  result 
of  the  reaction  against  the  attempt  of  Antiochus 
Epiphanes  to  eliminate  the  distinctions  between 
the  Jews  and  the  Greeks,  and  as  a  party  were  in 
opposition  to  John  Hyrcanus,  the  high  priest 
(135-105  B.C.),  who  reigned  over  the  state 
founded  when  the  Maccabean  revolt  was  brought 
to  a  successful  termination.  They  were  also  in 
opposition  to  the  Sadducees,  being  essentially  a 
religious  sect,  opposed  to  anything  non-Jewish, 
and  rarely  engaged  in  political  strife  unless 
some  of  their  rights  or  privileges  had  been  out- 


raged. The  principles  of  the  Pharisees  were 
many  and  varied.  As  their  name  signifies  (sep- 
aratists), they  held  aloof  from  all  intercourse 
with  the  lower  classes ;  even  their  orthodox 
countrymen,  unless  they  lived  up  to  the  Phar- 
isaic interpretation  of  the  laws,  were  shunned 
by  them ;  and  they  carried  their  religious  fa- 
naticism to  such  an  extent  that  laws  were  even 
imposed  upon  members  of  their  body  prohibit- 
ing trade  with  disbelievers.  They,  however, 
worshipped  with  their  countrymen  in  the  same 
synagogue  under  the  command  of  their  great 
rabbi :  "Separate  not  thyself  from  the  congre- 
gation." They  insisted  upon  a  strict  observance 
of  the  laws  as  being  necessary  to  righteousness, 
though  they  placed  more  weight  on  the  belief  in 
traditional  laws  than  on  the  written  laws,  and 
e.xtended  the  observance  of  these  laws  to  the 
tithes,  fasts.  Sabbath  worship,  the  ablution  of 
hands,  vessels,  etc.  They  also  believed  in  the 
existence  of  an  oral  law  to  complete  and  ex- 
plain the  written  law  (the  Torah),  in  which  was 
set  forth  the  continuance  of  life  after  death,  the 
immortality  of  the  soul,  the  resurrection  of  the 
dead,  human  freedom,  providence,  etc.  We  find 
in  the  Mishna  that  "Moses  received  the  law 
from  Sinai,  and  delivered  it  to  Joshua  and 
Joshua  to  the  elders,  and  the  elders  to  the 
prophets,  and  the  prophets  to  the  men  of  the 
great  synagogues."  In  the  course  of  time  these 
laws  received  many  additions  which  were  not 
supposed  to  be  of  divine  origin,  but  were  made 
by  both  the  writers  of  the  sacred  books  and 
the  commentators. 

The  Pharisees  came  into  prominence  more 
particularly  in  the  time  of  Christ  because  of 
their  opposition  to  the  principles  of  religion 
as  taught  by  him.  But  their  main  objection  to 
Jesus  and  the  disciples  lay  in  the  fact  that  they 
associated  so  freely  with  the  publicans  and  sin- 
ners, this  being  in  direct  contradiction  to  all  the 
traditions  and  beliefs  of  the  Pharisees.  Jesus 
also  taught  that  the  religious  relationship  should 
be  one  of  personal  fellowship,  while  w-ith  the 
Pharisees  this  was  held  to  be  one  only  of  legal 
compact.  This  doctrine  the  Pharisees  perceived, 
if  allowed  to  gain  influence  with  the  people, 
would  lose  to  them  their  power,  hence  their  de- 
sire to  be  rid  of  him,  even  if  by  death. 

The  Pharisees  have,  however,  been  misun- 
derstood and  maligned,  especially  as  to  being 
hypocritical.  This  party  was  the  popular  party 
of  the  day,  having  as  members  some  of  the 
most  learned,  pious,  and  patriotic  men  of  the 
country,  and,  as  in  all  sects  where  strict  ad- 
herence to  principle  is  an  intensely  religious 
duty,  some  defects  of  virtue  crept  in,  but  to 
stigmatize  all  as  insincere  and  hypocritical  is 
beyond  reason. 

The  Pharisees  survived  until  long  after  the 
fall  of  Jerusalem  in  70  a.d.,  still  believing  in  the 
restoration  of  the  Kingdom  of  Israel  through 
divine  mediation. 

Pharmaceut'ical  Schools.  See  Educa- 
tion, Professioxal,  in  America. 

Pharmacopoeia,  far"ma-ko-pe'T-a,  a  book 
of  directions  or  formulas  for  the  preparation  of 
medicines  which  are  recognized  by  the  genera! 
body  of  practitioners.  Such  a  book  is  a  national 
publication  of  almost  every  leading  country,  and 
contains  a  list  and  description  of  the  artities  in- 
cluded  in  the  materia  medica    (q.v.),  with  the 
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chemical  processes  for  obtaining  them,  their 
our?t\"ests  the  prescriptions  most  approved, 
etc  After  lU  ^hen  the  first  phnrmacopce.a, 
hat  otxuremfc'rg,  is  supposed  to  have  appeared 
these  books  gradually  superseded  t^e  treatises 
of  apothecaries  and  increasingly  f  l"'^^  ^^"lO'-e 
authoritative  character.  In  '^'«  ^'^^  ^""t  "i.^tf 
lege  of  Physicians  issued  as  PharmacoP'E.a  o^ 
which  II  editions  afterward  appeared  the  last  n 
1851.  Until  the  passage  of  the  Medea  Act  m 
1858.  separate  pharmacopccias  were  P"^!  f  td  by 
tlie  colleges  of  physicians  of  London,  Edinburgh 
and  Dublin.  Since  that  act  went  into  effect  a 
British  pharmacopoeia  issued  by  t^e  medica 
council  of  the  United  Kingdom  has  been  recog 
nized  by  the  general  medical  profession  of  Oreat 

^"Th""  pharmacopoeia  of  Prussia,  which  is  also 
used  throughout  Germany  and  m  R"ssia,  and 
that  of  France,  are  the  most  important  published 
in  the  continental  countries  of  Europe. 

In  the  United  States  the  first  pharmacopeia 
was  published  in  Philadelphia  mi  778;  m  1805 
appeared  another  in  New  England;  others  were 
afterward  issued  by  hospitals  and  other  medical 
institutions;  and  in  1818  medical  soc.e  les  m 
New  York  planned  a  convention  of  delegates 
from  medical  colleges  and  societies  in  the  various 
States,  which  was  held  in  Washington,  January 
18^0  Out  of  the  transactions  of  that  convention 
came,  in  the  same  year,  the  first  pharmacopceia 
published  in  the  United  States  .This  is  called 
'The  Pharmacopoeia  of  the  United  States  ot 
America,)  and  is  revised  once  in  10  years  by  a 
national  convention  of  delegates  from  various 
authorized  bodies,  including  the  army  and  navy. 
It  is  not  required  by  Federal  law  that  this  phar- 
macopoeia shall  be  followed  in  the  medical  prac- 
tice of  the  country,  but  it  has  been  adopted  as 
the  legal  standard  in  many  States. 

At  the  International  Conference  for  Unihca- 
tion  of  the  Formulas  of  Heroic  Medicines,  at 
Brussels,  each  country  being  represented  by  a 
physician  and  a  chemist,  new  standards  ot 
strength  for  all  very  potent  drugs  were  agreed 
upon  and  pledges  were  made  by  each  govern- 
ment that  the  national  pharmacopceia  should 
conform.  The  new  'United  States  Pharma 
copoeia>  has  adopted  the  results  of  the  Brussels 
conference,  and  it  will  be  the  first  national  phar- 
macopoeia of  international  scope 


Pharmacy.  Definitions.— (i)  Pharmacy-  is 
the  art  of  preparing  and  dispensing  remedial 
agents  (2)  The  term  Pharmacy  is  also  ap- 
plied to  the  place  (shop  or  store)  where  medi- 
cines are  prepared  or  sold,  for  example,  a  drug 
store  or  apothecary's  shop.  The  pharmacist  is 
the  operator  or  dispenser,  known  also  as  drug- 
gist or  pharmaceutist  (in  England,  chemist,  or 
pharmaceutical  chemist),  while  the  product  of 
his  skill  is  called  a  pharmaceutical  preparation 
or  compound.  ."N-t  present,  owing  to  the  evolu- 
tion that  has  largely  transferred  to  manufactur- 
ing establishments,  or  factories,  the  making  ot 
specialties,  and  many  compounds  employed  by 
physicians,  such  trade  compounders  are  known 
as  manufacturing  pharmacists.  Thus  the  dif- 
ferentiating terms  retail  pharmacist  and  manu- 
facturing pharmacist  now  prevail 

The  word  pharmacv.  derived  from  the  Greek 
word  (papiiaKcia.  signified  in  early  times  either 
"the  use  of  medicine"  or  "the  practice  of 
witchcraft."     The  past  record  of  the  art,  m  all 


..nes.seems^  be   fairly  ouUir^d^^rtiese 

SarmacT.s  mtricately'^nnected  with  the  prac- 
?ke  of  medicine,  nor  is  it  possible  to  write  the 
istory  of  one,  without  entering,  somewhat  cir- 
cumstantially, into  the  story  of  the  other. 

Belhmi,,"  of  P/.or.HaO'.-The  beginnmg  of 
the  practice  of  pharmacy  may  be  located  in  the 
efforuo  primitive  people  of  all  ages,  to  coun- 
teract disease,  or  to  relieve  injuries.  The  very 
earliest  literaiure  of  all  nations  gives  proof  of 
the  study  as  well  as  does  the  prac  ice  of  the 
abor  g  nes  of  every  land.  Scriptural  reference 
?o  thf  "dead  flies  in  the  ointment  of  the  apothe- 
carv"  the  fig  poultice  applied  by  Isaiah,  and 
the  many  references  in  Jeremiah,  and  elsewhere 
n  the  Scriptures  to  the  medicma  virtues  o 
leaves  and  plants  are  familiar  to  all  readers  of 
the  BiWe,  and  give  proof  of  the  practice  of  the 
art  of  pharmacy  among  the   Hebrews. 

In     Assyria,     cuneiform     mscriptions     teach 
that  the  healing  art  was  practised  by  the  priest- 
hood at  a  very"  early  date."*     Ancient  Egyp   an 
inscriptions\-    illustrate   the   process   of    dist.lla 
tion    while  a  papyrus  3.300  years  B.C.    gives  pre- 
scription    formulae.     Recent     explorations     have 
brought  to  light  the  interesting  code  of  Hammii- 
rabi,  king  of  Babylonia,  2250  b.c.,=  m  which  we 
read  of  the  doctor  healing  the  sick,  and  the  sur- 
geon operating  with  the  knife,  but  m  which  we 
find  no  reference  to  the  compounding  of  medi- 
cines     By    inference,    then,    we   know    that    the 
physician   and   the   pharmacist   of   ancient    Susa 
must  have  been  identical,  since  it  is  to  be  pre- 
sumed that,  had  this  not  been  the  case    a  docu- 
ment embodying  such  minutix  of  details  m  law 
would  have  considered  penalties  for  pharmacists 
blunders,  as  well  as  for  medical  malpractice.    .In 
China    and    Japan,    pharmacy,    coexistent    with 
their    earliest    records,    is    a   curious    art     w-liile 
India,  as  shown  in  its  "Charaka-Sanihita"     (8th 
century    or   earlier),    is   to   be   credited   with    a 
wonderful   detail   study    of   drugs   and   prepara- 
tions. .  , 

Glancing    rapidly    over    the    history    of    the 
world    we  find  in    .1'   countries  and  in   all  ages 
a    like    development    of    the    pharmacists    art. 
Swaved    originally    by    religious    principles,    the 
people  looked  naturally  to  the  priest  as  council- 
or and  helper,  for  phvsical  as  well  as  for  moral 
ailments.     In    medieval    times,    "Christ    as    an 
Apothecary  »  surrounded  by  the  well-known  im- 
plements  of   the   art,   was  the   subject   of  more 
than  one  painting.     Of  the  semi-barbarous  tribes 
of  mediaval  'Mstorv,  the  Druids,  who  were  held 
in    such    veneration    by    the    people    that    their 
authority   was   almost   absolute,   were   especially 
proficient   in  mvstic   rites   and   medicine.       It  is 
lecorded   that   "the  nine   rural   arts  known   and 
practised    by    the    ancient    Cymry,    before    they 
became  possessed   of  cities   and  a   sovereignty, 
that   is,   before    the    time    of    Prydain    ab    Aldd 
Mawr,    about     1000    B.C.,    was    medicine.       the 
aborigines  of   America    attained   a   considerable 
skill  in  pharmacy,  as  is  evidenced  by  a  collection 
in   our  own  possession,   of  stone  mortars   from 
prehistoric    Kentucky   tombs,   and   lava   mortars 
from  the  habitations  of  the  lost  Arizona  Mound 
Builders.      In    fact,    the    records    of   early   man, 
everywhere,  give  evidence  of  some  form  of  the 
practice  of  inedicine,  and  the  rudiments  of  phar- 
macy.    Said  the  erudite  Dr.  Alexander  Wilder, 


'  For   references   see   end    of  article. 
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"Every  country  having  a  literature  of  ancient 
periods  of  its  history,  possesses  some  account  of 
a  healing  art."" 

The  early  healing  arts,  among  primitive 
peoples,  were  dominated  by,  or  connected  with 
religious  rites,  and  consequently,  with  such,  "the 
functions  of  the  physician  are  usually  united 
with  those  of  the  priest  and  civil  ruler,"'  to 
whom  was  relegated  both  the  compounding  and 
the  administering  of  drugs.  Ignorance  and 
superstition  led  naturally  to  belief  in  sorcery, 
charms  and  witchcraft,  as  well  as  to  confidence 
in  the  priest-physician,  and  faith  in  the  wisdom 
of  philosophers,  astrologers,  believers  in  divina- 
tions and  the  charm  of  soothsayers."  Hence  we 
find  the  secondary  meaning  of  the  word 
(papnaKoi/  to  be  sorcery,  with  which  the  prim- 
itive practice  of  medicine  (and  pharmacy) 
was  often  most  intricately  complicated,  a  prac- 
tice exemplified  to-day  by  belated  people,  for 
example,  by  the  "pow-wow"  methods  of  the 
American  Indian  "Medicine  Man,"  and  the  "Or- 
deal Tests"  of  the  African.  The  separation  of 
the  duties  of  the  physician  as  we  know  him, 
from  the  offices  of  the  priest  or  charm  healer, 
came  as  a  natural  sequence  to  civilization's  prog- 
ress, and  marks  the  first  step  in  the  development 
of  the  pharmacist. 

Evolution  of  Pharmacy. —  For  a  long  period 
this  process  necessarily  consisted  of  a  picking 
out,  or  establishing,  of  remedial  agents,  and 
an  excision  of  ceremony  By  slow  degrees,  the 
sacred  groves  and  pagan  temples  lost  the  con- 
fidence of  the  people  as  hospitals  for  the 
sick,  and  priests  and  mystics  were  no  longer 
regarded  as  special  physicians  for  disorders  of 
the  body.  The  magic  toucii  of  a  love  draught, 
or  philter,  the  legendary  "cry  of  the  mandrake 
root,"  the  casting  of  the  horoscope,  the  influence 
of  metals,  plants,  constellations,  the  foreboding 
bad  sign,  and  the  acts  of  witches  and  wizards, 
these  and  such  as  these  became  severally  less 
conspicuous,  and  were  gradually  eliminated 
from  the  'domain  of  medicine.  A  majority 
of  such  remedial  agents  as  were  used  even  to 
the  very  door  of  the  igth  century,  were  likewise 
destined  to  be  displaced,  including  a  multitude 
of  loathsome  mixtures  and  concoctions,  such  as 
preparations  of  vipers  and  toads,  excrement, 
hog  lice,  dead  creatures,  selected  parts  of  dead 
human  beings,  etc.,  etc.  In  the  march  of  events, 
the  alchemistic  complexities  of  the  Middle 
Ages,  such  as  Van  Helmont's  Amulet,  Albertus 
Magnus'  "Elixir  of  Life."  the  "Elixir  Album," 
"Elixir  Rubrum."  and  a  multitude  of  elixirs  of 
the  Disciples  of  Hermetic  Philosophy  disap- 
peared, as  did  also  the  numberless  complex  dis- 
tillates and  illogical  compounds  of  mediaeval 
Europe,  a  few  of  which,  however,  have  left 
fragments  of  their  skeletons,  reclassified,  to 
cumber  our  pharmacopceias.  As  examples  of 
such  lingering  compounds  that  came  thus  to 
our  doors  may  be  cited  "Elixir  of  Vitriol," 
which  gave  us  Aromatic  Sulphuric  Acid ; 
"Elixir  Salutis,"  which  gave  us  Compound  Tinc- 
ture of  Senna;  "Elixir  Proprietatis,"  which 
gave  us  Compound  Tincture  of  Aloes;  "Elixir 
Stomachicum,"  which  gave  us  Compound  Tinc- 
ture of  Gentian;  "Elixir  Sacrum,"  which  gave 
us  Tincture  of  Rhubarb  and  Aloes.  Taken  as 
a  whole,  we  perceive  in  the  history  of  medicine 
a  mighty  struggle  or  turmoil  through  the  pass- 
ing ages,  in  which  reason  gradually  took  the 
place  of  both  fancy  and  faith,  and  in  which  the 


action  of  definite  drugs  replaced  charm,  super- 
stition, and  the  attractive  mystery  of  occultism. 
As  a  factor,  as  well  as  a  shadowy  actor  in  it  all, 
is  to  be  seen  the  growth  of: 

The    Pharmacist. —  Not    until    the    i8th    cen- 
tury had  well  passed  into  history,  did  the  phar- 
macist appear  as  a  distinct  factor  in  his  unhappy 
struggle  for  individuality.     Into  the  field  where 
religion,  legend,  superstition  and  medicine  were 
commingled,  the  alchemists,  those  searchers  for 
the   "Alkahest,"   the   "Philosopher's    Stone,"   the 
"Quinta     Essentia."     or     "Soul     of     the     Four 
Elements,"  wedged  themselves.     Not  only  were 
these  men   destined  to  serve  their  parts  in  the 
birth  of  modern  chemistry,  but  in  the  evolution 
of  the  pharmacist  as  well.     Such  as  Paracelsus, 
Cagliostro,  the  healers  by  vegetables   (Galenical 
pharmacy),  the  advocates  of  minerals   (remedies 
originated  by  fire),   each   in  turn  combated   for 
supremacy,  while  the   votaries  of  Sulphur   (the 
*Home    of    the    Spirit"),    Mercury     (the    "con- 
necting   link    between    spirit    and    body"),    the 
users    of    animal    and    vegetable    nostrums,    the 
believers     in    the    doctrines    of    signatures,     of 
charms,   of   mysticism    and   astrology,   by   turns 
deceived  the  people,  and  themselves  as  well,  and 
racked    and    tortured    humanity.      Charlatanism 
was   ever   rampant ;    mystery,   deception,    fallacy 
and   legend   reigned   supreme.     Fact  concerning 
both  remedies  and  diseases  dovetailed  so  closely 
into  fancy,  both  of  form  and  expression,  as  to 
mystify   both   the   actors   and   beholders,   and  to 
distract  the  historian.     But  at  last,  as  a  result 
of  this  ordeal  and  struggle,  the  physician,  freed 
largely  from  the  realm  of  mysticism,  became  a 
self-existing  entity.     Yet.   for  a  long  period,  he 
served  a   dual   part,   for  he  was  both  the  giver 
and   the  maker  of  medicine,  while  the   surgeon 
and    the   barber   were    still    one.      Now   came   a 
cry  for  the  separation  of  the  art  of  compound- 
ing  from   the   art   of  prescribing   medicine,   but 
it   is   impossible,   in   a   limited   article,   to   locate 
with  exactness  the  dates  of  the  varying  differen- 
tiations,  inasmuch   as  tlie  process  has  not  been 
a   uniform   proceeding,  so  far  as  either  periods 
or  countries  are  concerned.     Different  countries 
moved   separately,   as   indeed   did   different   sec- 
tions  of  the   same  country,  nor  do   they  to-day 
parallel  each  other.     There  have  been  ebbs  and 
flows  in  the  march  of  civilization,  and  to  these 
medicine  has  ever  responded,  and  yet  responds. 
For  example,  as  early  as  the  time  of  Aristotle,' 
the     "physician"     practised     medicine,    and    the 
business  of  the  "apothecary"  consisted  in   "pre- 
paring and  dispensing  medicines"  ;  and  yet,  not 
until  1754  did  the  code  of  the  College  of  Physi- 
cians  of    Edinburg   prohibit    their   Fellows   and 
Licentiates  from  "keeping  an  Apothecary  Shop." 
In   England,  a   still  greater   license  prevailed  in 
the  selling  of  medicines,  which  were  not  infre- 
quently   carried   by   grocers   as   a   part   of   their 
stock,   until    1617,   when  it  was  by   law   enacted 
that    "no    grocer    should    keep    an    apothecary's 
.shop,    and   no    surgeon    should    sell    medicines." 
Even   when   the   shop   of  the   apothecary  finally 
took  a  recognized  place  as  a  supply  for  medicine, 
the    apothecary    did    more    or    less    prescribing. 
This,  proportionately,  led  to  a  degree  of  rivalry 
and    even    antagonism    between    physicians    and 
apothecaries,    an    antagonism    which    had    come 
down   through   the   Middle  Ages   and   the   isth, 
i6th   and    17th   centuries,   lasting  even   into   the 
iQth    century.°      Finally,    under    the    inroads    of 
modern    sc'ence    and    the    higher    ethics   of   the 
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leading  professional  men  of  healing,  the  physi- 
cian turned  his  attention  more  directly  to  ther- 
apy, while  the  coexisting  barber  and  surgeon 
separated.  Chemistry  became  a  modern  science, 
and  pharmacy  a  recognized  art,  but  one  whose 
limits  are  even  yet  undefined,  for  never  has 
the  "apothecary" '  been  regarded  merely  as  a 
"collector  or  compounder  of  drugs." 

The  latter  part  of  tlie  pharmacist's  evolution 
may  be  graphically  shown  by  a  study  of  the 
successive  issues  of  the  European  pharmaco- 
poeias, to  which  we  may  briefly  allude.  The 
first  English  pharmacopoeia,  issued  (1618)  by 
the  College  of  Physicians,  carried  many  curious 
mixtures  and  many  cumbersome,  ridiculous  com- 
pounds. "Theriaca  Andromachi,"  contaiiiing  60 
ingredients  (one  of  them  a  preparation  of 
vipers),  and  other  prescriptions  of  similar  com- 
plexity held  place,  even  in  the  revision  of  1650. 
But  animal  drugs  and  similar  products  were 
gradually  relegated  to  obscurity,  and  finally, 
when  chemistry  became  the  master  of  alchemy, 
and  the  art  of  compounding  became  separate 
from  the  art  of  prescribing,  mysticism  practically 
vanished  from  the  field  of  European  pharmacy, 
leaving  a  number  of  pharmacopoeias,  each  bear- 
ing modified  relics  of  formulae  that  had  sifted 
to  them  from  the  past.'" 

American  Pharmacy. —  In  the  early  practice 
of  American  medicine,  remedies  similar  to  those 
employed  in  England  naturally  prevailed.  In 
our  infancy,  such  works  as  the  Dispensatory  of 
Quincy,  and  the  Dublin  and  Edinburg  dis- 
pensatories were  conspicuous  authorities.  Eng- 
lish text-books  and  English  educational  insti- 
tutions, directly  or  indirectly,  schooled  the 
majority  of  American  physicians.  From  them 
the  professors  in  the  American  medical  colleges 
drew  their  inspiration.*  Familiar  English  com- 
pounds, such  as  Dover's  Powder,  James'  Pow- 
der, Fowler's  Solution,  Elixir  of  Vitriol,  Sweet 
Spirit  of  Niter,  Hiera  Picra,  Black  Drop, 
Laudanum,  Paregoric,  etc.,  were  everywhere  in 
evidence. 

Early  American  pharmaceutical  preparations, 
like  the  practice  of  Ainerican  medicine,  were 
thus  but  the  outcome  of  the  transplanted  Eng- 
lish art,  which,  as  has  been  shown,  was  a  con- 
glomerate from  out  the  siftings  of  mediceval 
Europe,  which  in  turn  had  heired  the  remains 
of  ancient  sects  and  systems.  As  an  example, 
although  Sassafras  t  and  Sarsaparilla  were  in- 
troduced into  the  Cordic  Dispensatory  in  1592, 
American  remedial  agents  were  not  taken  seri- 
ously, even  in  America,  until  long  after  this  date. 
American  medicine,  as  well  as  therapy,  were, 
until  the  opening  of  the  19th  century,  in  the 
hands  of  the  physician,  who  prescribed  from 
his  own  stock  of  drugs.  There  is  no  evidence 
that  a  pharmacist,  as  now  known,  existed  in 
America  preceding  the  Revolution.  The  first 
American  attempt  at  separating  the  two  factors 
then  vested  in  the  physician,  was  made  by  Dr. 
John  Morgan,  of  Philadelphia,  in  an  address 
(30  May  1765),  for  which  he  was  severely 
criticised  for  "trying  to  transplant  into  a  new 
country,  ideas  that  were  suited  only  to  Con- 
tinental practice."'"  Not  until  1774  did  another 
physician  write  a  prescription,  when  Dr.  Abra- 

*  The  first  in  America  to  teach  medicine,  including 
materia  medica,  pharmacy  and  pharmaceutical  chemistry, 
was   Dr.  John   Morgan,    1765,   Philadelpliia. 

t  The  first  American  remedy  introduced  into  Kurope, 
about  1562.  First  described  in  detail  by  the  Span- 
ish   physician,   Monardes.   of    Sevilla,   in    1754." 


ham  Chovert  of  Philadelphia  presumed  to  make 
the  innovation. 

No  author,  no  committee,  even,  ventured  to 
issue  an  American  pharmacopcicia  before  1778, 
at  which  date  William  Brown  published  at 
Lancaster,  Pa.,"  a  little  work  of  thirty-two 
pages  for  the  use  of  the  military  hospital  of 
Washington's  army.*  This  was  followed,  1808, 
by  the  Pharmacopceia  of  the  Massachusetts 
Medical  Society,  and  in  1820  by  the  first  edition 
of  the  Pharniacopoeia  of  tlie  United  States, 
which  has  since  been  revised  each  decade, 
although  in  1830,  owing  to  a  split  in  the  con- 
vention, two  revisions  appeared,  one  from  New 
York,  the  other  from   Philadelphia.     See  Ph.\r- 
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The  American  Pharmaceutical  Association, 
which  met  first  in  1852,  and  continuously  each 
year  thereafter,  excepting  1862,  has  been  of  in- 
valuable service  in  advancing  American  phar- 
macy. To  their  endeavors  may  be  added  the 
influence  of  the  State  Pharmaceutical  Societies 
and  their  publications,  as  well  as  the  many 
journals  on  pharmacy.  The  attention  of  observ- 
ing physicians  and  botanists  practising  in  rural 
American  districts,  and  others,  was  finally  drawn 
to  the  possibilities  of  the  American  flora,  which 
was  destined,  eventually,  to  contribute  its  quota 
of  remedial  agents.  Among  the  keen  observers 
of  that  time  may  be  mentioned  B.  S.  Barton, 
Benjamin  Rush,  Manasseh  Cutler,  Wm.  TuUy, 
C.  S.  Rafinesque,  Jacob  Bigelow,  Robley  Dun- 
glison,  Samuel  Thomson,  Stephen  Elliott,  Daniel 
Drake,  Wooster  Beach,  R.  E.  Griffith,  Wm. 
Zollicoffer,  John  King,  and  numerous  others. 

In  the  first  half  of  the  19th  century,  the 
Thomsonian  and  Eclectic  schools  of  medicine 
arose,  whose  efforts  were  conspicuously  devoted 
to  the  study  of  American  vegetable  products.  In 
1821,  the  Philadelphia  College  of  Pharmacy  was 
instituted,  while  the  New  York  College  of  Phar- 
macy opened  in  1829.  'The  Journal  of  the  Phila- 
delphia College  of  Pharmacy'  (the  first  journal 
on  pharmacy  in  the  English  language),  ap- 
peared in  1825,  and  the  'American  Druggists' 
Circular'  in  1857,  to  be  followed  by  a  number  of 
journals  on  pharmacy,  now  current.  A  power 
in  themselves,  great  has  been  their  influence. 

These  separated  and  often  antagonistic  fac- 
tors led  to  a  remarkable  interest  in  American 
medicines,  which  was  furthered  by  the  rivalries 
both  of  the  American  sects  in  medicine,  and 
by  the  sects  and  factions  practising  medicine 
in  America,  from  which  must  not  be  excluded 
those  using  "Domestic  Medicine,"  and  the  so- 
called  "Indian  Doctors."  About  this  period 
(iniddle  of  the  19th  century),  pharmacists  began 
to  give  their  attention  more  liberally  to  rem- 
edies that  were  increasingly  American,  while 
simple  preparations,  equally  as  effective  but 
more  pleasant,  were  devised  to  replace  the 
more  complex  Pharmacopoeial  mixtures.  The 
"Compound  Tinctures"  (the  elixirs  of  old), 
"Compound  Powders,"  etc.,  were  largely  dis- 
placed by  fluid  extracts,  and  simple  tinctures, 
while  the  great  class  of  foreign  confections  or 
conserves,  the  numerous  treacle  mixtures,  the 
many  electuaries,  the  distilled  waters  of  herbs 
and  mixtures  of  herbs,  familiar  in  European 
Pharmacopoeias,   also  mostly  disappeared. 

Let   us   now    briefly    consider   this    evolution 

*  The  Botanical  treatises  of  Manasseh  Cutler,  178^. 
and    Schoepf,    1787,    could    scarcely   be    called    medical 
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of  medicinal  products  in  its  connection  with  the 
practice  of  American  medicine,  for  medicine 
and  pharmacy  are  inseparable.  Until  the  mid- 
dle of  the  igtli  century,  remedies  nasty  and 
violent  were  not  only  prevalent,  but  were  pre- 
scribed in  heroic  doses.  The  public,  as  well  as 
the  medical  profession,  had  been  taught  by  both 
herbalists  and  mineral  advocates,  to  consider 
drug  action  to  be  necessarily  connected  with 
systemic  shock.  Pharmaceutical  preparations, 
as  well  as  dosage,  were  such  as  usually  violated 
the  patient's  conception  of  pleasure,  rest  and 
peace.  Distasteful  decoctions  and  concoctions, 
salivating  mercurials,  violent  emetics,  blisters 
and  escharotics,  bleeding  and  torturing  me- 
chanical processes,  were  conspicuous.  This  con- 
dition confronted  pharmacy  when  Coxe's  Ameri- 
can Dispensatory  appeared  (1806),  and  the  first 
edition  of  the  Pharmacopoeia,  already  men- 
tioned (1820).  No  less  was  it  a  factor  when 
appeared  in  18,33  the  first  edition  of  the  'Dis- 
pensatory of  the  United  States,'  fashioned  like 
that  of  Coxe,  after  the  European  dispensatories, 
but  yet  evidencing  a  spirit  of  unrest  and  inde- 
pendence. Already  had  arisen  in  America  a 
growing  questioning  of  such  methods  of  medica- 
tion, a  questioning  that  was  fostered,  if  not 
instigated,  by  the  attacks  of  the  irregulars,  the 
faddists,  the  various  curers  by  secret  mixtures, 
and  by  agitators  outside  the  medical  profession, 
who,  without  much  hope  of  success,  and  with 
no  systematic  plan,  demanded  reform,  both  in 
method  and  medicine.  Their  incipient  attempt 
was  first  a  questioning  cry,  next  a  plea,  then  a 
demand  for  kindness  to  the  sick.  But  these 
alike  met  the  resistance  of  a  body  of  physicians 
trained  by  the  authority  of  centuries  in  the 
belief  that  disease  was  due  to  devils,  and  that 
the  devil  must  be  fought  by  fire.  The  crusade 
that  followed  made  Wooster  Beach  (see  Eclec- 
ticism) and  Samuel  Thomson  conspicuous. 
European  drug  conglomerates  were  finally  bit- 
terly and  publicly  assailed,  as  well  as  were  the 
generally  accepted  methods  of  those  who  treated 
disease  by  such  authority  as  reigned  supreme, 
especially  bleeding,  blistering,  and  mercurials. 
Thoughtful  physicians  likewise  became  imbued 
with  a  desire  for  new  and  more  kindly  agents 
to  take  the  place  of  harsh  and  disagreeable 
remedies.  All  this  gave  both  an  incentive  and 
an  encouragement  to  pharmacists,  and  now  it 
was  that  American  substitutes  for  European 
remedies,  both  drugs  and  pharmaceutical  prep- 
arations, began  to  creep  into  conspicuity.  The 
resultant  more  elegant  pharmaceutical  prepara- 
tions and  more  direct  remedies,  led  also  to  sim- 
plicity of  medication,  that  was  fortified  by  the 
discovery  of  a  few  proximate  principles  of 
plants.  New  processes  and  new  classes  of  phar- 
maceutical preparations  now  began  to  prevail, 
by  pharmacopa:iaI  authority. 

As  in  medicine,  so  in  pharmacy.  The  reform 
began  in  the  early  part  of  the  19th  century 
with  the  application  of  the  process  of  percola- 
tion to  powdered  drugs,  suggested  by  Count 
Real  in  1815,  and  adopted  by  Roullay  Brothers, 
Paris.  France,  1837.  This  process  took  deep 
root  in  America,  and  owing  chiefly  to  the 
impetus  given  the  subject  by  the  French  phar- 
macist, Duhamel,  in  his  paper  republished  in 
the  'American  Journal  of  Pharmacy'  (1838), 
and  to  the  efforts  of  Proctor,  Graham,  Parish, 
Squibb,  and  others,  it  was  adopted  in  the  1840 
Pharmacopceia,  in  making  "Fluid  Extracts." 


This  new  class  of  pharmaceutical  prepara- 
tions, the  "Fluid  Extracts,"  was  a  great  im- 
provement on  the  decoctions,  infusions  and 
common  tinctures  then  so  commonly  employed. 
Manufacturing  pharmacists  and  pharmaceutical 
factories  now  for  the  first  time  became  a  factor 
in  pharmacy,  and  turned  their  attention  to  the 
cultivation  of  this  promising  field.  By  means  of 
special  studies,  improved  appliances,  and  expert 
manipulative  talent,  they  accomplished  more 
than  could  have  been  expected  of  the  circum- 
scribed apothecary,  of  endless  cares,  limited 
opportunities,  and  innumerable  shop  diversions. 
Factory-made,  sugar-coated  pills  were  intro- 
duced (followers  of  French  coated  d rages), 
and  attained  a  wonderful  popularity  (i860  to 
1880).  These  were  closely  followed  by  gelatine 
coated  pills  (known  long  previously,  but  nearly 
forgotten),  and  under  the  force  of  these  ma- 
chine-made products  and  their  numberless  com- 
binations, the  art  of  extemporaneous  pill-making 
by  prescription,  practically  disappeared  from  the 
realm  of  the  American  pharmacist.  Then  came 
factory-made,  empty,  gelatine  capsules  for  en- 
casing powders  and  masses,  and  finally,  at  the 
close  of  the  19th  century,  with  a  rush,  came 
mechanical  tablets  of  various  fancy  colors, 
carrying  divided  amounts  of  drugs,  and  stamped 
into  a  variety  of  pleasing  forms.  These  were 
advertised  to  physicians,  and  have  largely 
brushed  aside  the  prescription-made  powders  of 
the  apothecary.  Trade  emulsions  and  trade- 
rnarked  specialties  also  took  a  place  in  medica- 
tion, while  elixirs,  in  the  way  of  sweetened 
and  aromatized  liquids,  arose  in  numberless 
combinations  to  help  the  manufacturer  in  his 
aggressive  inroads.  The  Eclectic  school  of 
medicine  felt  the  touch  of  the  times,  and  turned 
its  attention  to  the  evolving  of  remedies  more 
effective  and  more  pleasant  than  were  their  very 
disagreeable  early  products.  The  first  edition 
of  King's  'American  Dispensatory'  (1852),  had 
been  a  great  factor  in  correlating  and  somewhat 
siinplifying  Eclectic  preparations,  after  which 
Scudder's  aggressive  attacks  on  the  complex  in 
Eclectic  medicine,  and  in  behalf  of  kindlier, 
more  effective  and  more  pleasant  remedies, 
established  the  reformation.  The  heroic  meth- 
ods of  Samuel  Thomson  were  likewise  aban- 
doned by  his  followers  (now  known  as  the 
Physio-Medical  school),  until  the  past  harsh- 
ness of  Thomsonian  practice  contrasts  with 
their  present  methods,  about  as  favorably  as 
does  the  evolution  in  the  Eclectic  school.  The 
pleasant  granules  and  dilutions  of  Homoeopathy 
found  favor  with  the  public,  and  although  of 
European  origin,  found  a  fertile  and  responsive 
field  in  America,  serving  American  pharmacy 
and  medication  even  more  than  its  disciples  ap- 
preciate, or  its  antagonists  concede.  The  inroad 
of  these  discordant  factors  came  between  1820 
and  the  century's  close.  With  increasing  rapid- 
ity they  followed  each  other,  and  together  led 
to  a  brushing  out  of  the  disagreeable  old,  and 
its  replacement  with  a  more  pleasant  new. 

Looking  back  over  this  period,  one  perceives 
the  bitterness  of  rivals  and  antagonists,  the 
calumnies,  and  attacks  of  individuals,  the  con- 
tentions of  sects  in  medicine,  and  of  factions  in 
pharmacy.  But  this  discord  of  the  factors  was 
accompanied  by  a  harmonious  movement  of  the 
whole,  in  which  pharmacy  and  medicine  were 
slowly  uplifted,  and  by  which  the  people  have 
surely  benefited. 
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The  Present  in  Pharmacy. —  Contrasted  with 
half  a  century  ago,  the  art  of  pharmacy  in 
America  is  scarcely  to  be  recognized  by  either 
the  constitutents  of  physicians'  prescriptions,  or 
by  classes  of  pharmaceutical  preparations. 
True,  the  Pharmacopoeia  still  gives  place  to 
tinctures,  syrups,  pills,  decoctions,  infusions,  etc., 
while  old  style  bottles  still  cumbf-r  the  phar- 
macists' shelves,  but  in  practice  the  remedial 
preparations  of  the  last  century  are  no  longer 
supreme,  and  many  vital  drugs  of  that  date 
are  obsolete.  Bitter  has  been  the  crusade  that 
resulted  in  their  displaceniont,  a  revolution  has 
it  been,  largely  to  be  credited  to  the  factors  that 
America  has '  evolved  and  fostered,  since  she 
arose  to  take  an  active,  critical  part  in  the  evo- 
lution of  modern  pharmacy. 

An  American  "pharmacy"  (drug  store)  now 
embraces  not  only  medicines,  but  many  foreign 
substances  which  permit  of  profit.  The  country 
drug  store  carries  a  miscellaneous  assortment 
of  nearly  every  description,  even,  at  times,  in- 
cluding groceries,  wall  paper,  paints,  glass,  and 
oils.  In  our  cities,  the  past  50  years  have,  as  a 
rule,  excluded  oils,  paints  and  glass  from  the 
pharmacist's  province,  but  have  introduced 
candies,  fancy  soda  beverages,  and  many  similar 
substances  fully  as  foreign  to  medicine.  Pre- 
scriptions are  to  a  less  degree  than  formerly 
compounded  from  preparations  prepared  by  the 
pharmacist,  factory-made  products  being  favored 
by  physicians  to  a  great  extent,  and  increasingly. 
Ready  made  specialties  for  the  self-cure  of  dis- 
ease are  becoming  familiar  to  the  public,  who 
purchase  tablets  and  pills  of  active  drugs  so 
freely,  as  increasingly  to  breed  harmful  drug 
habits,  a  wrong  that  now  demands  the  urgent 
attention  of  law  makers  and  philanthropists. 
The  past  decade  has  brought  from  Germany  a 
number  of  patented,  copyrighted,  and  trade- 
marked  synthetics,  introduced  first  to  the  med- 
ical profession,  who  prescribed  them  by  name. 
Thus  they  became  known  to  the  laity,  who 
soon  became  self-prescribers  of  energetic  rem- 
edies, such  as  the  hazardous  heart  depressants, 
whose  employment  is  not  without  risk,  even 
under  the  watchful  eye  of  a  physician.  Tliis 
pernicious  effect  of  over-drugging  by  these  sub- 
stances, as  well  as  by  the  narcotics  of  old,  has 
perhaps  led  an  increasing  class  of  citizens  to 
discard  all  remedies,  and  to  discredit  all  physi- 
cians, their  beliefs  reminding  one  of  the  healers 
of  the  far  distant  past,  when  the  Church  cared 
for  both  spiritual  and  temporal  ailments.  And 
lastly,  may  be  briefly  noted  the  introduction 
of  animal  extracts  and  toxines  and  serums, 
which  came  at  the  very  close  of  the  19th  cen- 
tury, and  must  be  judged  by  the  leveling  touch 
of  the    future. 

All  these  conspiring  influences,  together  with 
annoying  State  pharmacy  laws,  and  the  inroads 
of  cut-rate  druggists  and  aggressive  department 
stores,  have  no  doubt  harassed  the  dispensing 
pharmacist.  And  yet,  the  literature  of  phar- 
macy to-day  is  the  highest  in  all  its  record,  the 
Pharmacopicia  of  the  United  States  is  superior 
to  anything  that  has  preceded,  and  pharma- 
ceutical education  is  the  most  comprehensive 
and  exacting  in  all  American  history. 
***** 
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'  Charaka-Samhita  '  ('Works  of  Charaka').  773 
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Other  valuable  volumes  consulted  in  the 
preparation  of  this  paper  should  also  receive 
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1875. 

Hoffman,  *  Plistory  of  American  Pharmacy.'  Trans- 
actions  Am.    Pharm.   Ass'n.    1902. 

Park.  '  An  Epitome  of  the  History  of  Medicine,* 
Philadelphia    1897. 

Renouard,  *  History  of  Medicine.*  Trans.  by 
Comegys,   Philadelphia   1867. 

Schelenz,  H.,  '  Geschichte  der  Pharmazie,'  Berlin 
1904. 

Wise.  'Review  of  the  History  of  Medicine.'  Lon- 
don    1867. 

John  Uri  Lloyd, 
President  Lloyd  Library,  Cincinnati,  Ohio. 

Phamaces,  far'na-sez,  king  of  Pontus,  son 
of  Mithridates  the  Great.  He  usurped  the 
throne  of  his  father,  who  was  compelled  to 
commit  suicide,  63  B.C.,  and  by  friendly  em- 
bassies to  Pompey  enjoyed  for  a  time  the  friend- 
ship of  Rome.  The  civil  war  between  Caesar 
and  Pompey  tempted  him  to  make  an  effort  to 
extend  his  territory,  thereby  bringing  on  a  war 
with  Rome.  Caesar  hiiuself  met  him  near  Zela 
(47  B.C.).  utterly  routed  his  armies,  and  sent  to 
Rome  the  famous  message..  "Veni.  vidi,  vici." 
Reports  conflict  concerning  the  fate  of  Phar- 
naces,  some  accounts  having  him  slain  in  battle, 
while  others  make  him  die  in  captivity. 

Pharsalia,  far-sa'li-a,  a  plain  of  southern 
Thessaly,  whose  principal  city  is  Pharsalus 
(q.v.).  The  name  of  the  district  is  sometimes 
applied  to  the  battle,  better  known  as  that  of 
Pharsalus;  and  served  Lucan  (q.v.)  as  the  title 
for  his  republican  epic  glorifying  Cato  and  the 
other  opponents  of  Csesar,  many  of  whom  were 
killed  in  that  battle. 

Pharsalus,  far-sa'lus  (now  Fers.'vla  in 
Greek:  Ch.atalja  in  Turkish),  city  of  southern 
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Thessaly  on  the  Enipeus,  south  of  Larissa.  A 
town  of  considerable  antiquity  with  fortifications 
commanding  the  important  defiles  of  the  Othrys, 
one  of  the  gateways  of  northern  Greece,  it  played 
no  part  in  Greek  history,  but  was  the  scene  of 
a  Roman  victory  over  Philip  V.  of  Macedon 
in  ig6,  and  in  48  B.C.  (g  August,  or  possibly  6 
June),  of  the  complete  defeat  of  Pompey  (q.v.) 
by  Julius  Cassar  (q.v.),  the  beginning  of  the 
end  of  republican  Rome.  In  the  war  between 
Greece  and  Turkey  the  Greeks  were  defeated 
near  this  town  5  May  1897,  and  the  Turks  occu- 
pied it  the  next  day. 

Pharyngi 'tis.    See  Nose  and  Throat. 

Phar'ynx,  the  region  included  in  the  back 
part  of  the  mouth  and  upper  portion  of  the 
throat.  It  receives  the  food  after  mastication  in 
the  mouth,  and  then  transfers  it  to  the  CESophagus 
or  gullet.  The  pharynx  is  funnel-shaped,  about 
four  inches  in  length,  and  its  walls  are  chiefly 
composed  of  muscular  tissue.  It  is  attached  su- 
periorly to  the  basilar  process  of  the  occipital 
bone.  Its  broadest  part  lies  opposite  the  hyoid 
bone.  Its  lowest  boundary  is  at  the  cricoid 
cartilage  of  the  larynx,  that  is,  about  the  level 
of  the  fifth  cervical  vertebra,  where  it  passes  into 
and  becomes  continuous  with  the  narrower  "gul- 
let." It  is  loosely  attached  behind  to  the  bodies 
of  the  cervical  vertebrae  by  areolar  tissue  desti- 
tute of  fatty  elements. 

The  pharynx  is  composed  of  three  coats  —  the 
inner  being  the  mucous  layer,  the  middle  a 
fibrous  coat,  and  the  outer  a  muscular  layer.  The 
muscular  coat  is  composed  of  various  distinct 
muscles,  chief  among  which  are  the  three  con- 
strictor muscles  of  each  side.  The  inferior  con- 
strictor arises  from  the  sides  of  the  cricoid  and 
thyroid  cartilages ;  the  middle  constrictor  takes 
origin  from  the  great  cornu  or  horn  of  the  hyoid 
bone,  from  the  lesser  cornu,  and  from  part  of 
the  stylo-hyoid  ligament ;  while  the  superior  con- 
strictor, situated  at  the  upper  part  of  the  phar- 
ynx, arises  from  the  hamular  process  of  the 
sphenoid  bone.  All  of  these  muscles  are  inserted 
into  the  middle  line  of  the  pharynx.  The  stylo- 
pharyngeal muscle  of  each  side  arises  from  the 
inner  aspect  of  the  base  of  the  styloid  process. 
The  constrictor  muscles  of  the  pharynx  contract 
upon  food  and  cause  it  to  pass  downward  to 
the  oesophagus,  the  action  of  the  stylo-pharyngei 
muscles  being  to  draw  the  sides  of  the  pharynx 
outward  and  upward  and  so  to  widen  the  cavity 
for  the  reception  of  food  from  the  base  of  the 
tongue.  The  pharynx  forms  only  part  of  the 
mechanism  connected  with  deglutition,  the  tongue 
and  the  palate  (q.v.)  and  its  arches  and  muscles 
being  also  intimately  concerned  in  the  process. 
The  pharynx  is  also  concerned  in  the  modulation 
of  the  voice. 

Seven  apertures  open  into  the  pharynx :  The 
two  Eustachian  tubes  of  the  ear ;  the  two  pos- 
terior nares  or  hinder  openings  of  the  nostrils ; 
the  single  aperture  opening  backward  from  the 
mouth,  termed  the  isthmus  faciuni ;  the  cordi- 
form  or  heart-shaped  opening  of  the  larynx, 
guarded  by  the  epiglottis ;  and  the  opening  of  the 
oesophagus  or  gullet,  into  which  the  pharynx 
itself  is  continued.  See  Alimentary  System  ; 
Brain;  Digestion;  Nose  and  Throat. 

Phascogale,  fas-kog'a-le  (more  correctly 
Phascologale),  a  genus  of  small  dasyures,  found 
throughout   Australia,   New   Guinea,  etc.     They 

Vol.  li— } 


bear  some  resemblance  to  rats,  but  are  usually 
rather  smaller.  They  feed  on  insects,  and  climb 
trees  (except  P.  Virginia)  in  order  to  get  them. 
P.  penicillata,  or  Tapoa  Tafa,  is  one  of  the  com- 
monest species,  and  is  a  pretty  little  animal  with 
a  bushy  tail.     See  Dasyure. 

Phases,  or  Phasis,  in  astronomy,  one  of 
the  gradual  changes  undergone  by  the  moon  in 
passing  from  an  unillumined  state  (new  moon) 
through  that  of  a  continually  broadening  crescent 
to  a  complete  orb  (full  moon),  and  back  to  a 
new  moon  again.  (See  Moon.)  Similar  phases 
are  undergone  by  the  inferior  planets.  Mars, 
through  a  superior  planet,  has  slight  phases  ;  when 
in  opposition  his  disk  is  circular,  at  all  other 
times  it  is  gibbous.    So  also  have  Saturn's  rings. 

Phasis,  fa'sis,  in  ancient  geograflhy,  a 
river  of  Colchis,  now  called  Rion  (q.v.),  after 
one  of  its  tributaries,  the  Rhion  of  antiquity. 
Near  it  pheasants  were  plentiful  and  their  name 
is  derived  from  that  of  the  river,  Phasiani  in 
Latin  meaning  "belonging  to  the  Phasis." 

Phas'midae,  spectre  insects  or  walkTng- 
sticks.  a  family  of  orthopterous  insects  allied  to 
the  Maiitid(C,  restricted  to  warm  countries,  and 
remarkable  for  their  very  close  resemblance  to 
the  objects  in  the  midst  of  which  they  live, 
this  peculiarity,  known  as  mimicry,  being  their 
only  protection  against  their  enemies.  The 
family  includes  the  genera  Phasma,  Plivllium, 
etc.  Some  of  them  are  destitute  of  wings,,  and 
have  the  appearance  of  dead  twigs,  while  the 
absence  of  motion  in  the  insects  adds  to  the  de- 
ception. In  others,  as  the  genus  Phyllium,  the 
wings  have  the  appearance  of  withered  leaves, 
while  the  brighter  hue  of  the  wing-covers  of  a 
few  of  larger  size  give  to  the  animal  the  ap- 
pearance of  a  fresher  leaf.  See  Leaf-Insects; 
Mimicry;  Walking-Stick  Insect. 

Pheasant,  the  common  appellation  of  a 
group  of  magnificent  gallinaceous  birds  generally 
considered  to  constitute  a  family  (Phasianida). 
The  name  is  an  Anglicized  form  of  the  Latin 
Phasianus.  The  upper  mandible  is  arched,  over- 
hangs the  lower  at  the  tip,  and  is  naked  at  its 
base;  the  nostrils  are  placed  at  the  base  of  the 
mandible,  and  are  covered  by  a  scale.  The 
cheeks,  region  about  the  eyes,  and  often  other 
parts  of  the  head,  are  naked  and  often  provided 
with  fleshy  outgrowths.  The  wings  are  short; 
the  tail  long,  wedge-shaped,  and  consisting  of 
18  feathers,  but  with  its  coverts  often  presenting 
a  remarkable  development.  The  three  front  toes 
are  united  by  a  membrane  up  to  the  first  joint, 
and  the  hinder  toe  is  articulated  to  the  tarsus. 
The  males  possess  horny  tarsal  spurs.  The  food 
consists  of  grains,  soft  herbage,  roots,  and  in- 
sects. Pheasants  are  chiefly  terrestrial  in  habits, 
taking  short,  rapid  flights  when  alarmed.  They 
are  polygamous,  the  males  and  females  consorting 
together  during  the  breeding-time,  which  occurs 
in  spring.  The  simple  nest  is  commonly  formed 
amid  long  grass  or  bushes,  and  the  female  per- 
forms the  entire  duties  of  incubation.  No  true 
pheasants  are  indigenous  to  America,  but  all  of 
the  12  or  IS  genera  and  50  or  60  species  belong 
to  Asia  and  are  particularly  represented  in  India 
and  Indo-China.  The  common  English  pheasant, 
which  is  a  somewhat  familiar  bird  in  this  coun- 
try, having  been  introduced  into  pheasantries  and 
preserves,  consists  chiefly  of  hybrids  between 
the  ring-necked  pheasant  {Phasianus  iorquatus). 
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imported  from  China  about  a  century  ago,  and 
P.  colchicus,  which  is  supposed  to  have  been 
brought  to  Great  Britain  by  the  Romans,  but 
may  have  been  native.  This  pheasant  is  found 
throughout  southern  Europe,  and  was  known  to 
the  ancient  Greeks  and  Romans ;  Jason  is  re- 
ported to  have  brought  it  from  Colchis  in  the 
famous  ship  Argo. 

These  birds  breed  freely  in  a  domesticated 
state.  The  pheasant  will  interbreed  with  the 
common  fowl,  the  Guinea  fowl,  and  even  with 
the  black  grouse;  and  there  are  white  and  pied 
varieties  of  the  common  species.  The  hybrid 
produced  by  the  union  of  a  cock-pheasant  with 
the  common  hen  is  termed  a  pcro.  The  female 
pheasants  when  old  may,  like  pea-fowl,  assume 
the  feathers  and  general  plumage  of  the  males. 

The  pheasant  is  a  famous  game-bird  in  Eng- 
land and  parts  of  the  Continent.  Great  numbers 
are  reared  and  fed  artificially,  and  liberated  in 
selected  coverts  on  English  estates.  Considerable 
numbers  have  been  placed  on  preserves  in  certain 
parts  of  the  United  States ;  but,  while  these  hand- 
some birds  undoubtedly  add  interest  to  the  land- 
scape, pheasant  shooting  cannot  be  commended 
as  a  sport.  As  practised  in  England  it  differs 
little  from  a  slaughter  of  barnyard  fowls. 

The  green  pheasant  (P.  versicolor)  and  the 
copper  pheasant  (P.  socmmerringi)  have  also 
been  introduced  into  the  United  States  from 
China  and  Japan  respectively.  Many  of  the 
Asiatic  species  of  pheasants,  the  males  of  which 
exhibit  strikingly  handsome  colors  or  peculiar 
modifications  of  the  plumage,  are  well-known 
objects  in  aviaries  and  fancy-poultry  yards  in 
this  country.  The  golden  pheasant  {Chrysolo- 
phus  pictus)  of  China  is  a  beautiful  species, 
colored  scarlet,  blue,  black,  and  yellow,  and 
having  a  brilliant  golden  erectile  crest  borne  on 
the  head.  The  silver  Chinese  pheasant  {Gen- 
nccus  nycthcmerus)  possesses  a  generally  silver- 
white  plumage,  the  feathers  being  marked  by 
fine  black  lines ;  the  under  parts  are  colored 
black.  The  tragopan  pheasant  (Ceriornis  satyra), 
found  in  the  Himalayas,  approaches  the  fowls. 
The  males  of  this  species  possess  peculiar  bluish, 
fleshy,  horn-like  processes  on  the  head,  and 
w-attles  of  a  similar  color.  The  male  plumage 
is  colored  red  with  white  spots,  that  of  the 
females  being  brown.  The  argus  pheasant 
(Argusiaiius  arg».s),  included  by  some  naturalists 
in  the  peacock  group  (Pavoniiice),  is  a  large 
species  found  in  Sumatra  and  the  Indo-Malayan 
region.  The  males  of  this  bird  measure  from 
five  to  six  feet  from  the  tip  of  the  beak  to  the 
extremity  of  the  tail.  The  plumage  is  exceed- 
ingly beautiful,  the  secondary  quills  of  the  wings 
being  each  adorned  with  a  series  of  ocellated  or 
eye-like  spots  of  brilliant  metallic  hues.  The 
general  body  plumage  is  colored  brown.  The 
flight  is  feeble,  owing  to  the  length  of  the  secon- 
dary feathers,  which  latter,  however,  assist  these 
birds    in    running. 

The  Impeyan  pheasant  (Lophophorus  impey- 
anus)  is  found  in  South  Kashmir.  This,  and 
related  species  of  the  same  genus  inhabiting  the 
Himalayas,  are  of  surpassing  beauty,  with  their 
tufted  heads  and  brilliant  metallic  greens,  pur- 
ples, golden,  and  coppery  colors,  set  off  by 
patches  of  silvery  white  and  velvety  black.  The 
pea-fowl,  jungle-fowl,  and  fire-back  also  belong 
to  this  family.  In  parts  of  the  United  States 
the  ruffed  grouse  is  known  under  the  name  of 


"pheasant."  The  turkeys  belong  to  a  family 
closely  related  to  the  pheasants,  which  they  rep- 
resent in  the  native  avifauna  of  America.  Con- 
sult: Gould,  'Monograph  of  the  Phasianidas' 
(London  1872)  and  Tegetmeier,  'Natural  His- 
tory and  Management  of  Pheasants'  (London 
1881).  J.    Percy   Moore, 

University  of  Pennsylvania. 

Pheasant's  Eye,  a  name  of  several  garden 
flowers.    See  Adonis;  Pinks. 

Phe'lan,  Richard,  American  Roman  Cath- 
olic bishop :  b.  near  Ballyragget,  County  Kil- 
kenny, Ireland,  i  Jan.  1828:  d.  Idlewood,  Pa.. 
20  Dec.  1904.  He  was  educated  in  the  College  of 
Saint  Kyran,  Kilkenny;  came  to  this  country  in 
1850  and  studied  in  Saint  Mary's  Theological 
Seminary  at  Baltimore.  Ordained  to  the  priest- 
hood in  1854  he  was  pastor  at  Freeport,  Pa.,  for 
ID  years,  was  subsequently  administrator  and 
vicar-general,  and  in  1885  was  consecrated  coad- 
jutor bishop  of  the  diocese  of  Pittsburg,  succeed- 
ing to  the  headship  of  the  see  in  December  1889. 

Phelps,  Anson  Greene,  American  mer- 
chant and  philanthropist:  b.  Simsbury,  Conn., 
12  March  1781 ;  d.  New  York  30  Nov.  1853.^  He 
was  by  trade  a  saddler  and  at  18  established 
himself  in  business  at  Hartford,  Conn.,  afterward 
owning  a  branch  business  at  Charleston,  S.  C. 
In  181S  he  removed  to  New  York  where  he 
became  a  dealer  in  tin  plate  and  heavy  metals, 
and  amassed  a  large  fortune,  which  was  aug- 
mented by  fortunate  investments  in  real  estate. 
His  later  years  were  spent  in  benevolent  enter- 
prises ;  he  was  president  of  the  American  board 
of  commissioners  for  foreign  missions,  of  the 
New  York  asylum  for  the  blind,  and  the  New 
York  branch  of  the  Colonization  Society.  His 
will  bequeathed  large  sums  to  charitable  insti- 
tutions.   Ansonia,  Conn.,  was  named  for  him. 

Phelps,  Austin,  American  Congregational 
clergyman  and  author:  b.  West  Brookfield, 
Mass.,  7  Jan.  1820;  d.  Bar  Harbor,  Maine,  13 
Oct.  1890.  He  was  graduated  from  the  Univer- 
sity of  Pennsylvania  in  1837.  studied  theology  and 
was  pastor  of  the  Pine  Street  Congregational 
Church.  Boston,  1842-8.  In  the  last-named  year 
he  became  professor  of  sacred  rhetoric  in  An- 
dover  Theological  Seminary,  resigning  in  1879, 
having  been  president  of  the  institution  from 
i86g.  The  rest  of  his  life  was  spent  m  retire- 
ment. His  published  works  include:  'The  Still 
Hour'  (i8=;9);  'The  New  Birth^  (1867); 
'Studies  of  the  Old  Testament*  (1879);  'The- 
ory and  Practice  of  Teaching,*  a  much  valued 
work  (1881);  'Men  and  Books'  (1882);  'Eng- 
lish Style  in  Public  Discourse'  (1883);  'My 
Study  and  Other  Essays'  (1885);  <My  Note 
Book :  Fragmentary  Studies  in  Theology  and 
Subjects  Adjacent  Thereto'  (1889).  Consult 
'Life.'  by  his  daughter,  Elizabeth  Stuart  Phelps- 
Ward  (1891). 

Phelps,  Charles  Edward.  American  sol- 
dier and  jurist:  b.  Vermont  i  May  1833.  He 
was  graduated  from  Princeton  in  1852,  from 
Harvard  Law  School  in  1853.  a"d  estalslished  a 
law  practice  in  Baltimore,  Md.  He  served  in  the 
Union  army,  winning  the  rank  of  brevet  briga- 
dier-general and  a  medal  of  honor  for  gallantry 
at  the  battles  of  the  Wilderness  and  Spottsyl- 
vania.  He  was  elected  to  Congress  in  1864  and 
1866,  and  in  1882  elected  to  the  supreme  bench. 
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Baltimore,  for  a  is-year  term.  Re-elected  in 
1897  for  a  like  term,  a  special  act  of  the  legisla- 
ture in  1902  permitting  him  to  continue  in  office, 
though  past  the  constitutional  age  limit.  He  was 
professor  of  law  at  the  University  of  Maryland 
and  wrote:  'Juridical  Equity'  (1894)  and  'Fal- 
staff  and  Equity*    (igoi). 

Phelps,  Edward  John,  American  diploma- 
tist: b.  Middlebury,  Vt.,  11  July  1822;  d.  New 
Haven,  Conn.,  9  March  1900.  He  was  graduated 
at  Middlebury  College  in  1840 ;  studied  at  the 
Yale  Law  School ;  was  admitted  to  the  bar  in 
1843 ;  and  settled  in  Burlington,  Vt.,  in  1845.  I" 
1851  he  was  appointed  comptroller  of  the  treas- 
ury and  remained  in  the  olfice  through  Fillmore's 
administration.  He  was  strongly  opposed  to  the 
Civil  War,  was  a  member  of  the  Vermont  Con- 
stitutional convention  in  1870,  and  in  1881  was 
president  of  the  American  Bar  Association.  In 
1881-S  he  was  professor  of  law  in  the  Yale  Law 
School  and  also  lecturer  on  constitutional  law 
in  Boston  University.  He  was  minister  to  Eng- 
land 1885-9.  During  the  Bering  Sea  dispute  in 
1893  he  was  senior  counsel  for  the  United  States, 
after  which  he  resumed  his  chair  at  Yale  and 
continued  there  until  his  death.  He  wrote  <The 
Life  and  Character  of  Charles  Linsley'  ;  'Ora- 
tions and  Essays'  (published  posthumously 
1901)  ;  etc. 

Phelps,  Elizabeth  Stuart  ("H.  Trusta"): 
American  author :  b.  Andover,  Mass.,  13  Aug. 
1815;  d.  Boston,  Mass.,  30  Nov.  1852.  She  was 
married  to  Austin  Phelps  (q.v.)  in  1842  and 
subsequently  devoted  much  attention  to  writing. 
Her  'Sunny  Side'  (1851)  reached  a  sale  of 
over  100.000  in  one  year,  and  among  her  other 
works  are:  'The  Angel  over  the  Right  Shoul- 
der' (1851)  ;  'The  Last  Sheaf  from  Sunny 
Side'  (published  with  a  memorial  by  her  hus- 
band 1853)  ;  etc. 

Phelps,  Elizabeth  Stuart.  See  Ward, 
Elizabeth   Stuart  Phelps. 

Phelps,  John  Walcott,  American  soldier 
and  politician  :  b.  Guilford  Center,  Vt.,  13  Nov. 
1813;  d.  Brattleboro,  Vt.,  2  Feb.  1885.  He 
was  graduated  at  West  Point  in  18.36;  entered 
the  artillery  and  served  against  the  Creeks  and 
Seminoles  1836-8.  '  In  the  Mexican  War  he 
fought  at  ^lonterey.  Vera  Cruz,  Cerro  Gordo, 
Contreras,  Molino  del  Rey,  and  City  of  Mexico. 
He  resigned  from  the  army  in  1859,  but  enlisted 
in  1861  as  colonel  of  the  1st  Vermont  Volunteers 
and  was  with  Farragut  in  the  lower  Mississippi 
in  April  1862.  He  occupied  New  Orleans  i  May 
1862,  issuing  a  proclamation  against  slavery, 
which  resulted  in  a  quarrel  with  General  Butler, 
and  at  Camp  Parapet,  near  New  Orleans,  or- 
ganized the  first  negro  troops  in  the  summer  of 
1862.  In  August  1862  he  was  declared  an  outlaw 
by  the  Confederate  government  for  having  "or- 
ganized and  armed  negro  slaves."  He  resigned 
from  the  army  in  the  same  year.  In  Vermont 
he  took  a  prominent  part  in  educational  work 
and  in  historical  research,  and  was  an  eminent 
anti-Mason.  He  was  nominated  for  the  presi- 
dency by  the  American  (or  .A.nti- Masonic)  Party 
in  1880.  He  opposed  all  secret  societies,  and  in 
1864  translated  de  la  Hodde's  'Societes  secretes 
de  France'  under  the  title  'The  Cradle  of  Re- 
bellions.' He  also  wrote  a  'History  of  Mada- 
gascar' (1884).  Consult  biographical  sketch  by 
Howard  (1887). 


Phelps,  Oliver,  American  merchant  and 
land  speculator:  b.  Windsor,  Conn.,  1749;  d. 
Canandaigua,  N.  Y.,  21  Feb.  1809.  He  was  a 
merchant  in  Suffitld,  Conn.,  and  in  Granville, 
Mass.,  and  amassed  a  large  fortune.  In  1788 
he  formed  a  partnership  with  Nathaniel  Gorham 
and  purchased  a  tract  of  6,000,000  acres  of  land 
in  New  York  for  £300,000,  to  be  paid  for  in 
"consolidated  securities."  The  land  was  within 
the  charter  limits  of  both  New  York  and  Massa- 
chusetts, but  a  compromise  was  effected  whereby 
the  sovereignty  remained  with  New  York  and 
the  ownership  of  the  territory  was  ceded  to 
Massachusetts.  Phelps  secured  the  Indian  title 
to  2,600,000  acres  of  the  land  and  opened  at 
Canandaigua  the  first  land  office  in  the  country. 
The  rise  in  value  of  the  "consolidated  securities" 
made  full  payment  impoesible  and  Phelps  relin- 
quished to  the  State  the  portion  of  the  land 
still  unpaid  for.  In  1790  he  sold  to  Robert 
Morris  his  remaining  share,  2,100.000  acres,  and 
in  1793,  in  partnership  with  several  others,  pur- 
chased from  Connecticut  3,300,000  acres  in  Ohio, 
known  as  the  Western  Reserve.  Later  he  sold 
his  interest  and  returned  to  Canandaigua.  He 
was  a  member  of  Congress  in  1803-5,  a  circuit 
judge,  and  took  an  active  interest  in  the  Erie 
Canal  and  the  Welland  Canal.  He  also  engaged 
in  building  steamboats  on  Cayuga  Lake. 

Phelps,  Samuel,  English  actor:  b.  Devon- 
port,  Devonshire,  13  Feb.  1804:  d.  near  Epping, 
Essex,  England.  6  Nov.  1878.  He  was  appren- 
ticed to  a  printer,  but  in  1825  made  his  debut 
as  an  actor.  In  1837  he  made  his  first  appearance 
in  London  in  the  character  of  Shylock,  at  the 
Haymarkct  Theatre  and  scored  a  success,  ap- 
pearing later  in  the  same  season  with  Macready 
in  Covent  Garden  Theatre.  He  came  rapidly  to 
the  front  as  an  actor,  rivaling  Charles  Kean 
in  many  Shakespearian  roles.  In  partnership 
witli  Greenwood  he  took  the  management  of 
Sadler's  Wells  Theatre,  Islington,  in  1844,  and 
there  achieved  a  great  success,  producing  more 
than  30  of  the  plays  of  Shakespeare  and  other 
famous  dramatists.  He  published  an  edition  of 
Shakespeare  in  1853. 

Phelps,  Thomas  Stowell,  American  naval 
officer:  b.  Buckfield,  Maine,  2  Nov.  1822;  d.  New 
York  10  Jan.  1901.  He  was  graduated  from  the 
United  States  Naval  Academy  in  1846,  served 
in  the  Mexican  War,  was  engaged  in  the  coast 
survey,  and  participated  in  the  Indian  war  in 
Washington  Territory  in  1855-6.  In  1858-9  he 
served  on  the  Paraguay  expedition,  and  at  the 
outbreak  of  the  Civil  War  was  engaged  in  mak- 
ing surveys  of  southern  harbors.  He  took  a 
creditable  part  in  many  engagements,  particularly 
distinguishing  himself  at  Fort  Fisher,  where  he 
commanded  the  Juanita.  He  afterward  served 
on  the  southern  coast  until  1867,  when  he  was 
transferred  to  the  California  navy  yard.  In 
1881-2  he  was  commandant  of  the  Mare  Island 
navy  yard  and  in  1883-4  commanded  the  South 
Atlantic  squadron.  In  1884  he  was  promoted 
rear-admiral  and  was  retired  in  that  year,  after 
45  years  of  active  service.  He  published : 
'Sailing  Directions  for  the  Straits  of  Magellan' 
(1855)  ;  and  'Reminiscences  of  Washington  Ter- 
ritory'  (1882). 

Phelps,  William  Walter,  American  diplo- 
mat :  b.  New  York  24  Aug.  1839 ;  d.  Teaneck,  N. 
J.,  16  June  1894.    He  was  graduated  from  Yale  in 
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i860  and  from  the  Columbia  Law  School  in  1863, 
engaged  in  law  practice  for  six  years,  and  in 
1872  was  elected  member  of  Congress  from  New 
Jersey  and  took  an  active  part  in  the  proceedings 
of  tliat  body.  He  was  appointed  minister  to 
Italv  in  1881,  resigned  in  the  following  year,  and 
in  1882-8  was  again  in  Congress.  In  1889  he 
was  one  of  three  United  States  commissioners  to 
the  International  Conference  on  the  Samoan 
question,  held  in  Berlin,  and  in  1889-93  was 
United  States  minister  to  Berlin.  In  the  latter 
year  he  was  appointed  judge  of  the  New  Jersey 
court  of  errors  and  appeals,  which  office  he  re- 
signed a  few  \\ieeks  before  his  death. 

Phelps,  William  Lyon,  American  educa- 
tor: b.  New  Haven,  Conn.,  2  Jan.  1865.  He 
was  graduated  from  Yale  in  1887  and  is  now 
(1904)  professor  of  English  literature  there. 
He  is  the  author  of  '■The  Beginnings  of  the 
English  Romantic  Movement'  (1893):  'The 
Permanent  Contribution  of  the  19th  Century  to 
English   Literature'    (1901). 

Phenacetin,  fe-nas'e-tin,  in  pharmacy, 
C,H:,.O.C,H,.NH.COCH3,  para-acet-phenetidhi, 
is  formed  by  the  action  of  the  strongest  acetic 
acid  on  para-phenetidin,  a  body  related  to  both 
aniline  and  phenetol.  Colorless  crystalline  scales, 
odojless,  tasteless,  slightly  soluble,in  cold  water, 
more  so  in  hot  water  or  alcohol.  It  "has  found 
extensive  use  as  an  antipyretic  and  an  analgesic, 
being  one  of  the  safest  and  most  efficient  drugs 
of  its  kind.  Frequently  combined  with  caffeine 
when  used  or  headache,  neuralgia,  and  the  like. 
See  An.\i.gesics  ;  Antipyretics. 

Phenacite,  a  colorless,  transparent  min- 
eral, not  unlike  quartz,  for  which  it  may 
be  easily  mistaken.  It  possesses  extraordinary 
hardness,  7.5  to  7.8,  and  yields  gems  of  much 
brilliancy.  It  occurs  in  prismatic  or  in  lenticular 
crystals  in  Russia  and  France,  also  in  the  United 
States,  at  Florissant,  and  on  Mount  Antero, 
Colorado,  and  in  New  Hampshire.  It  is  a  baryl- 
lium  and  orthosilicate. 

Phenaco'dus,  a  typical  representative  of 
the  early  extinct,  ungulate  group  Condylarthra 
(q.v.),  whose  well-preserved  remains  are  recov- 
ered from  the  Lower  Eocene  (Wasatch)  forma- 
tions of  the  central  Rocky  Mountain  region. 
Two  species  are  well  known, —  P.  primccvus, 
about  as  large  as  a  tapir,  and  P.  zvorlmanni, 
smaller.  The  head  was  remarkably  small,  and 
the  brain-cavity  relatively  so,  and  the  brain  itself 
is  smooth  ;  the  halves  of  the  lower  jaw  are  not 
fused  at  the  chin ;  the  dentition  is  generalized ; 
clavicles  are  absent ;  the  hind  limbs  are  much 
larger  than  the  fore  limbs,  and  the  feet  are  nearly 
plantigrade  and  five-toed ;  with  the  axis  passing 
through  the  third  digit,  foreshadowing  the  condi- 
tion of  the  single-hoofed  animals  (horses).  Con- 
sult:  Woodward,  'Vertebrate  Palxontology' 
(1898);   Beddard.   'Mammalia'    (1902). 

Phe'nol,  Poisoning  by.     See  Toxicolooy. 

Phenols  (derivation  uncertain,  but  prob- 
ably from  a  Greek  word  signifying  "purple-red," 
in  allusion  to  certain  color  reactions  that  the 
phenols  yield),  in  chemistry,  a  class  of  com- 
pounds derived  from  benzene  and  its  homo- 
logues,  by  replacing  one  or  more  atoms  of  the 
hydrogen  of  the  benzene  ring  (see  Aromatic 
Compounds)  by  an  equal  number  of  molecules 
of  hydroxyl  (OH).    The  simplest  representative 


of  the  group  is  ordinary  "carbolic  acid"  (q.v.), 
and  this  is  the  compound  that  is  understood 
when  "phenol"  is  mentioned  without  qualifica- 
tion. Carbolic  acid  has  the  formula  CbHs.OH, 
and  is  derived  from  benzene  by  replacing  a 
single  hydrogen  atom  by  OH,  the  benzene  being 
otherwise  unchanged.  If  a  second  atom  of  the 
hydrogen  of  the  benzene  ring  is  replaced  by  a 
radical,  the  resulting  compound  is  still  called  a 
"phenol,"  whether  the  second  radical  thus  intro- 
duced is  hydro.xyl  or  not.  If  the  second  radical 
is  hydroxyl  it  may  be  introduced  in  the  "ortho,* 
"meta,"  or  "para"  position,  as  explained  under 
Aromatic  Compounds  ;  and  although  all  three 
of  the  resulting  phenols  will  have  the  same 
empirical  formula,  CoH,. (OH):,  we  cannot  con- 
clude that  they  are  identical  in  properties.  In 
fact,  we  know  that  they  are  very  different ;  for 
they  have  all  been  prepared  and  studied,  and 
they  are  known,  respectively,  as  "catechol"  (or 
pyrocatechin),  "resorcinol,"  and  "hydroquinone* 
(or  quinol).  The  cresols  (of  which  there  are 
also  three)  may  be  cited  as  examples  of  disub- 
stitution  derivatives  of  benzene,  in  which  the 
substituted  radicals  are  unlike.  They  have  the 
formula  CoHj.(CH:!).OH,  one  of  the  substituted 
radicals  being  methyl  (CHj),  and  the  other 
hydroxyl.  The  cresols  are  classed  as  phenols, 
because  the  hydroxyl  replaces  a  hydrogen  atom 
that  formed  part  of  the  original  benzene  ring. 
If  one  of  the  hydrogen  atoms  of  benzene  is 
replaced  by  methyl,  we  have  the  compound 
CoHr,.CH,i,  which  is  called  "toluene,"  or  "methyl- 
benzene."  If  we  replace  one  of  the  hydrogen 
atoms  in  the  benzene  ring  of  this  compound  by 
OH,  we  shall  thereby  obtain  a  phenol ;  in  fact, 
we  shall  obtain  one  of  the  cresols,  just  consid- 
ered. But  if  we  substitute  OH  for  one  of  the 
hydrogen  atoms  in  the  CHi  radical  of  toluene, 
we  shall  obtain  a  compound  having  the  formula 
CsH3.CH2.OH,  which  is  known  as  "benzyl  alco- 
hol," but  which  (although  it  has  the  same  em- 
pirical formula,  CtHsO,  as  cresol),  is  not  a 
phenol,  since  the  OH  group  does  not  replace  a 
hydrogen  atom  of  the  original  benzene  ring. 

The  phenol  group,  it  will  be  seen,  is  a  very 
extensive  one,  and  its  chemistry  is  also  quite  in- 
volved. It  is  likewise  highly  important  in  indus- 
trial organic  chemistry,  and  many  of  its  members 
are  used  as  dyes,  or  in  the  preparation  of  dyes. 
(Consult:  Benedikt,  'Chemistry  of  the  Coal 
Tar  Colors.')  As  a  class,  the  phenols  bear  more 
or  less  resemblance  to  the  acids  and  to  the  alco- 
hols. They  dissolve  in  caustic  alkalies  with  the 
formation  of  compounds  known  as  "phenates," 
but  many  of  them  are  too  weakly  acid  to  decom- 
pose sodium  carbonate  in  the  cold.  When  some 
of  the  substituted  radicals  are  of  an  acid  nature, 
the  resulting  phenol  is  much  more  acid  in  na- 
ture. Picric  acid,  for  example,  which  has  the 
formula  C»H=(NO=),.OH,  is  a  phenol,  but  the 
presence  of  the  three  nitro-groups  gives  it  so 
acid  a  character  that  it  forms  very  stable  salts. 
The  resemblance  of  the  phenols  to  the  tertiary 
alcohols  of  the  fatty  series  is  somewhat  marked, 
but  there  is  no  analogy  among  the  products  of 
oxidation  in  the  two  cases.  Many  of  the  phenols 
give  violet,  blue,  or  green  colors  when  treated 
with  a  neutral  solution  of  ferric  chloride,  ordi- 
nary "carbolic  acid"  giving  a  violet.  Many  also 
give  a  blue  or  a  purple,  when  treated  \vith  a 
mixture  of  nitrous  acid  and  strong  sulphuric 
acid. 
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Phenyl.    See  Benzene. 

Pherae,  fe're,  now  Velestino,  a  town  of 
southeastern  Thessaly,  in  .  the  Pelasgiotis,  lo 
miles  from  its  harbor  city  of  Pagasa: ;  both 
towns  were  intimately  connected  with  the  myth 
of  Alcestis  (q.v.)  and  .'\dmetus.  In  the  last 
years  of  the  4th  century  B.C.  a  tyranny  was  es- 
tablished here  by  Lycophron,  whose  son  Jason 
succeeded  him,  became  the  practical  master  of 
all  northern  Greece  and  thus  the  fore-runner  of 
Philip  and  -•Mexander  of  Macedon,  and  was 
assassinated  in  374,  probably  by  his  brothers. 
They  quarreled  quickly ;  Polyphron  killed  Poly- 
dorus,  and  was  himself  assassinated  by  his 
nephew  Alexander  in  369.  But  his  reign  was 
short;  about  359  his  wife  killed  him.  Philip  of 
Macedon.  after  an  unsuccessful  experiment  with 
democratic  government  at  Pherae,  made  it  a  part 
of  the  province  of  Thessaly. 

Pherecydes,  fer-e-sT'dez,  early  Greek  phi- 
losopher, probably  belonging  to  the  middle  of  the 
6th  century  B.C.  He  was  a  native  of  Syros  (and 
is  not  to  be  confused  with  Pherecydes  of  Leros, 
485-400  B.C.,  an  .\thenian  historian,  of  whose 
works  only  fragments  remain).  His  philosophy 
had  an  admixture  of  the  Egyptian  and  probably 
inculcated  metempsychosis.  His  great  work,  en- 
titled 'Heptamychus'  or  'Pentemychus,' — even 
its  title  is  uncertain  —  has  been  the  cause  of 
much  fruitles.,  speculation  as  to  its  contents. 
Cicero  says  that  Pherecydes  was  the  first  Greek 
to  teach  the  immortality  of  the  soul.  Pytha- 
goras was  his  pupil,  and  Philo  Judsus  is  reck- 
oned among  his  followers.  The  few  remains  of 
his  writings,  in  the  Old  Ionic  dialect,  are  edited 
in  Miiller's  ^Fragmenta  Historicorum  Grae- 
corum'  (1850).  and  the  recently  discovered 
'Marriage  of  Zeus  and  Chthonia'  in  Grenfell, 
'New  Classical  Fragments'   (1897). 

Phi  Beta  Kappa  Society.  See  Greek- 
letter  Societies. 

Phidias,  fid'J-as,  Greek  sculptor:  b.  Athens 
about  500 ;  d.  there  432  B.C. ;  and  therefore  flour- 
ished in  the  age  of  Pericles.  He  was  the  son 
of  Charmides.  and  a  pupil  of  Hegias  the  Athen- 
ian and  probably  of  Ageladas,  the  sculptor  of 
Argos.  The  works  of  himself  and  his  pupils 
were  exceedingly  numerous,  and  he  is  said  to 
have  executed  three  statues  of  Athena  alone,  all 
of  which  were  standing  in  the  time  of  Pausan- 
ias  (175  A.D.).  One  colossal  statue,  "Athena 
Promachos,"  that  is,  the  champion,  was  of 
bronze,  the  metal  for  which  was  taken  trom  the 
spoils  of  Marathon.  It  stood  between  the  Par- 
thenon and  the  Propylaeum.  Upon  her  shield,  in 
rilievo,  was  wrought  the  battle  of  the  Centaurs, 
from  designs  by  Parrhasius.  Near  the  statue 
stood  an  owl,  the  bird  of  Athene  goddess  of 
wisdom.  This  statue  towered  so  high  on  the 
acropolis  that  mariners,  doubling  the  promon- 
tory of  Sunium,  saw  her  helmet  and  her  spear. 
The  second  of  his  most  famous  statues  was 
made  of  ivory  and  gold.  It  was  the  statue  of 
the  Parthenon,  or  the  temple  of  Parthenos,  the 
virgin  goddess,  and  was  about  4i;/2  English  feet 
in  height.  This  was  the  renowned  chrysele- 
phantine statue,  formed  of  wood  overlaid  with 
ivory.  The  arms  were  of  gold,  as  was  the  peplos 
or  garment,  and  the  metal  was  either  beaten  or 
cast  with  such  exquisite  skill  that  this  robe  might 
be  put  oflf  or  on,  and  could  be  weighed  by  the 
treasurer  of  the  temple.     Thus  the  sculptor  was 


enabled  to  refute  the  charge  of  peculation  after- 
ward made  against  him.  The  gold  weighed  44 
talents.  The  eyes  were  of  marble,  painted 
according  to  the  Homeric  description  of  the 
blue-eyed  goddess.  The  figure  stood  upright, 
asgis  on  breast  and  spear  in  hand.  A  serpent  or 
dragon  stood  near  it,  supposed  to  be  that  of 
Ericthonius,  one  of  the  gods  of  the  hill.  In  the 
right  hand  of  the  goddess  was  the  figure  of  Vic- 
tory, of  ivory,  with  a  vestment  of  gold,  four 
cubits  high.  By  her  side  stood  the  shield;  on 
the  convex  side  of  which  was  carved  the  battle 
of  the  Titans.  Phidias  is  said  to  have  intro- 
duced portraits  of  himself  and  of  Pericles  in  the 
carvings  of  this  shield.  The  Olympian  Zeus  of 
Phidias  was  ranked  for  its  majestic  beauty 
among  the  wonders  of  the  world.  Zeus  was 
here  seen  sitting  upon  a  throne,  with  an  olive 
wreath  of  gold  about  his  temples;  the  upper 
part  of  his  body  was  naked ;  a  wide  mantle  cov- 
ering the  rest  of  it,  hung  down  in  folds  to  his 
feet,  which  rested  on  a  footstool.  The  naked 
parts  of  the  statue  were  of  ivory,  the  dress  was 
of  beaten  gold.  In  the  right  hand  stood  Victory 
facing  the  statue,  and  carved,  like  it,  out  of  ivory 
and  gold;  she  was  holding  out,  as  if  offering  to 
the  deity,  a  fillet  of  triumph.  In  his  left  hand 
Zeus  held  a  sceptre,  made  of  various  metals  skil- 
fully joined,  and  on  the  sceptre  an  eagle  had 
alighted.  Power,  wisdom,  and  goodness  were 
admirably  expressed  in  his  features.  Cicero  re- 
lates that  the  artist  was  led  by  a  passage  in  the 
Iliad  to  conceive  such  a  figure.  The  statue  was 
surrounded  and  concealed  by  hanging  tapestry, 
\vhich  was  drawn  aside  only  on  particular  occa- 
sions. This  statue  was  removed  to  Constanti- 
nople by  Theodosius  I.,  and  destroyed  by  fire  in 
'♦7S- 

Phidias  was,  moreover,  employed  by  Pericles 
as  an  architect,  and  by  his  genius  Athens  was 
made  the  most  magnificent  city  in  Greece.  Dur- 
ing the  government  of  Pericles,  which  lasted 
20  years,  it  was  adorned  with  more  temples, 
colonnades,  and  works  of  art  than  Rome  could 
boast  the  construction  of  in  seven  centuries. 
Materials  and  artists  were  abundant.  Phidias 
supermtended  these  improvements;  and  the 
sculptures  with  which  the  .'\cropolis  was  adorned 
were  partly  from  his  own  hand  and  partly 
worked  out  by  pupils  in  the  spirit  and  after  the 
ideas  of  this  great  master.  Phidias  received 
great  honors  from  the  Athenians,  but  was  subse- 
quently accused  first  of  peculation  and  then  of 
impiety  for  putting  his  own  likeness  and  that  of 
Pericles  on  the  shield  of  Athena.  He  died  in 
prison. 

Consult :  Murray,  'History  of  Greek  Sculp- 
ture' (1890)  ;  Waldstein,  'Art  of  Phidias' 
(1885);  Gardner,  'Handbook  of  Greek  Sculp- 
ture' (189M7);  Collignon,  'Phidias'  (1886); 
Muller.  'Commentatio  de  Phidi,-e  Vita  et  Operi- 
bus>   (1827). 

Phigalian    (fi-ga'li-an)    Marbles,    a    frieze 

from  the  temple  of  Apollo  Epicurius  at  Bassae, 
four  miles  from  Phigalia  in  Arcadia,  lediscov- 
ered  by  Bochor  and  by  Chandler  in  1765.  when 
the  temple  was  practically  intact,  having  been 
nearly  hidden  by  the  vegetation  of  the  mountain 
slopes  below  which  it  lies.  The  temple  was 
unique  in  that  its  orientation  was  north  and 
south,  instead  of  east  and  west,  and  in  that  its 
frieze  was  on  the  inner  walls  of  the  cella,  a  cir- 
cumstance which  preserved  it  from  weathering. 
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Tlie  frieze  contained  23  bas-reliefs,  each  2  feet 
zYi  inches  high ;  it  was  purchased  by  the  Brit- 
ish government  in  1814  for  £15,000  and  is  poorly 
executed,  although  the  original  design  was  evi- 
denllv  excellent.  The  restoration  of  the  temple, 
a  Doric  building.  125x46  feet,  of  yellowish 
limestone,  has  been  undertaken  by  the  Greek 
Archa:ological  Society.  Consult  Cockerell,  'The 
Temples  of  Jupiter  Panhcllenius  at  .^gina  and 
Apollo  Epicuriiis  at  Bassa-'  (i860),  and  Smith, 
'Catalogue  of  the  Sculptures  in  the  British 
Museum'   (1892). 

Philadelphia,  Pa.,  city,  the  largest  in 
the  State,  and  the  third  largest  in  the  United 
States;  at  the  junction  of  the  Delaware  and 
Schuylkill  rivers  (Independence  Hall,  lat.  39 
56'  57.5"  N.,  and  Ion.  75°  8'  34-75"  W. 
The  site  was  decided  by  the  "Falls  line," 
which  on  the  Schuylkill  set  a  limit  to  inland 
navigation  and  to  deep  sea  craft  on  the  Dela- 
ware. Both  causes  established  the  centre  of 
population  between  the  Hudson  and  Chesapeake 
Bay  on  the  peninsula,  partly  alluvial  and  partly 
glacial  drift  where  the  Delaware  and  Schuylkill 
meet,  96  miles  from  the  Atlantic  and  about  the 
same  distance  from  New  York  and  Baltimore. 
Its  area,  83,340.12  acres  land  and  1,593  water  or 
84.g33.12  acres,  132.7  square  miles  in  all,  is  an 
irregular  figure  whose  curving  eastern  boundary 
is  the  Delaware,  on  whose  right  bank  the  city 
was  founded.  The  southern  limit  is  a  line  east 
and  west  drawn  across  the  junction  of  the  two 
rivers.  Its  western  and  northern  limits  are 
Delaware,  Montgomery  and  Bucks  counties 
along  boundaries  due  to  the  early  colonial  ad- 
ministrative lines  of  old  Philadelphia  County, 
resting  on  proprietary  grants  and  having  no 
natural  boundaries.  The  longer  axis  of  the  city, 
running  north  and  south,  is  23  miles,  and  the 
shorter  from  5  to  12  miles.  Within  this  area 
are  three  regions :  first,  the  low  flat  peninsula 
between  the  rivers,  from  8.7  to  40  feet  above 
Delaware  mean  low  tide,  a  20  foot  contour  line 
crossing  at  Reed  street,  and  including  nearly  all 
the  area  built  over.  The  second  region  is 
bounded  to  the  south  by  a  40  foot  contour  line, 
whose  southern  angle  reaches  to  Broad  and 
Callowhill.  and  rises  over  on  a  strike  of  azoic 
schists  and  gneisses  (Spring  Garden  Street), 
crossing  from  the  Schuylkill  to  the  Delaware 
(Bush  Hill).  This  region  runs  to  the  north, 
with  lower  ground  near  the  Delaware,  culminat- 
ing in  the  northwest  in  Chestnut  Hill,  reservoir 
431  feet  high,  and  other  elevations  of  like 
height.  The  third  region  is  west  of  the  Schuyl- 
kill (West  Philadelphia),  a  rolling  country  200 
feet  high  in  West  Park  and  100  in  the  region 
built  over.  The  old  city  was  laid  out  from  river 
to  river  and  the  peninsula.  The  factory  section 
grew  up  in  the  second  region,  with  Germantown 
and  Chestnut  Hill  on  the  elevations.  West  Phil- 
adelphia began  and  remains  an  open  suburban 
residential  district.  Three  lower  streams  cross- 
ing the  city  originate  outside  its  limits.  One, 
the  Wissahickon,  draining  an  upland  i)lain  out- 
side the  city,  has  cut  a  cahon-Iike  valley  through 
primitive  rocks  and  enters  the  Scliiiylkill  at 
Manayunk,  furnishing  a  remarkable  park  fea- 
ture. Across  northeastern  Pliiladehihia,  as  yet 
little  built,  the  Pennypark  and  Tacony  flow,  both 
draining  the  plateau  north  of  Philadelphia.  The 
drainage    of   the    main    city    site    is    by   parallel 


streams  entering  the  Delaware,  Wingohocking 
and  Gunner's  Run  being  the  most  important, 
originating  on  the  elevated  region  in  the  north- 
west of  the  city.  These  and  parallel  streams 
have  been  made  the  basin  of  a  sewerage  sys- 
tem, which  has  in  nearly  all  the  built-up  city  a 
fall  of  from  20  to  40  feet.  The  soil  on  which  the 
city  is  built  is  fertile,  and  conducive  to  the 
growth  of  trees.  The  rivers  give  a  navigable 
frontage  of  some  40  miles,  20  miles  on  the  Dela- 
ware, of  which  only  about  five  miles  are  yet 
furnished  with  docks.  An  abundant  water  sup- 
ply is  obtained  from  the  rivers.  The  low  level 
and  uniform  contour  lines,  and  the  absence  of 
restraining  physical  features  have  led  to  tlie 
spread  of  houses  in  all  directions,  and  the  city 
has  grown  by  accretion  rather  than  extension, 
settlements  starting  at  favorable  points,  as  Ger- 
mantown began  on  the  sunny  southern  and  fer- 
tile slope  toward  Chestnut  Hill,  or  about  mill, 
shipyard  or  furnace,  and  being  gradually  in- 
cluded in  the  city  as  the  limits  were  extended. 
Philadelphia  in  this  respect  resembles  the 
amoeba-like  growth  of  London,  rather  than  the 
organic  extension  of  Paris  or  the  protension  of 
New  York. 

Philadelphia  was  the  first  of  the  long  series 
of  modern  municipalities,  of  which  Dalny  is  the 
last,  whose  plan  was  prepared  for  a  particular 
site.  This  plan,  prepared  by  Thomas  Lloyd,  a 
London  surveyor  for  Penn,  laid  out  the  old 
city  in  a  parallelogram  10.922  feet  S  inches 
east  and  west  and  5.370  feet  8  inches  north  and 
south,  extending  from  river  to  river  and  from 
Vine  to  Cedar,  now  South,  comprising  two  square 
miles.  In  this  area  two  streets.  Broad  and  High, 
now  Market,  were  laid  out  at  right  angles,  six 
perches ;  the  main  streets  were  made  3  perches 
and  the  alleys  a  perch  and  a  half.  The  main 
streets  defined  squares  of  about  400  feet,  con- 
taining four  acres,  bisected  by  alleys.  This  g'ave 
30  per  cent  of  the  area  to  street  surface,  twice 
the  usual  proportion  in  the  European  city  of  the 
day,  as  the  two  chief  arteries  were  twice  the 
width  of  the  broadest  streets  provided  for  in 
London,  or  3  perches.  Broad  is  now  113  feet. 
Market  no,  main  streets  50,  and  alleys  25. 
This  rectangular  plan  has  been  extended 
over  the  entire  area,  and  has  guided  the  plan 
of  all  American  cities  since.  This  rect- 
angular system  was  followed  by  Randell  in 
New  York,  and  by  reducing  all  realty  to  a  lot 
of  uniform  size  has  rendered  its  transfer  easy 
and  certain.  On  the  original  plan  the  streets 
running  north  and  south  were  numbered,  and 
those  east  and  west  named  after  trees.  These  have 
since  been  supplemented  by  the  names  of  gov- 
ernors of  the  State  and  a  wider  nomenclature. 
At  irregular  intervals  avenues  too  feet  wide 
have  been  added,  several  running  diagonally. 
The  numbered  streets  now  extend  to  63d,  a 
centenary  system  of  numbering,  under  which 
the  century  changes  for  every  block,  renders  the 
house  number  a  co-ordinate,  which  fixes  the  place 
of  any  lot  in  the  city  system.  Lastly  in  1899. 
duplicate  street  names  and  those  altering  at  a 
remove  in  distance  were  abolished  and  tlie  lesser 
streets  between  the  main  streets  given  the  same 
name  all  over  the  city,  even  where  they  exist 
only  fragtnentarily  and  run  for  a  square  or  two. 

The  area  thus  plotted  is  now  built  over 
for  about  40  per  cent  of  the  city ;  in  about 
one  fourth  streets  have  not  been  planned  on  the 
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city  plan,  and  the  rest  has  streets  laid  out  and 
often  improved,  but  not  yet  covered  by  build- 
ings. These  increase  on  an  average  of  6,000 
yearly,  the  number  rising  in  some  years  to  11,000. 
Of  this  yearly  increase  but  a  few  hundreds  are 
small  dwellings  averaging  under  $3,000  in  cost. 
The  constructed  city  in  1903  consists  therefore 
of  about  52  square  miles,  on  which  stand  323,783 
buildings,  of  which  298,144  are  dwelling  houses. 
There  are  in  all  1,661.89  miles  of  streets,  of 
which  1,224.89  are  paved,  or  18,750,801  square 
yards  as  follows : 

Cobble   and    rubble 73-12 

Granite  block   367.80 

Vitrified  bricks 141-73 

Sheet  asphalt    337.69 

Block  asphalt   t9.30 

Macadam   262.66 

Granolithic    12.77 

Slag  block 9.8J 

Of  this  817  miles  of  improved  pavement  and 
262  of  macadam  have  been  laid  since  1880,  a 
period  in  which  the  entire  city  has  been  repaved. 
The  sewerage  is  951  miles;  in  1883  only  238 
miles  were  laid  on  a  "combined  system"  in  23 
sewer  districts,  148  miles  main  and  773  branch. 
These  in  general  follow  the  drainage  basin  of 
old  streams  and  are  calculated  to  dispose  of 
a  rainfall  whose  maxima  and  minima  run 
from  23  to  67  inches  annually.  Surface  drain- 
age for  household  slops  and  waste  water 
still  exists  in  a  large  area  in  the  older  part  of 
the  city,  and  the  number  of  houses  not  directly 
connected  with  the  sewer  system  is  still  large. 

The  waterworks  of  the  city,  gravity  supply 
from  Schuylkill,  begun  in  1799,  have  cost,  1902, 
$56,498,000,  of  which  $5,543,722  was  for  new 
sand  filtration  works,  which  are  to  cost  in  all 
$26,000,000.  The  average  annual  supply  is  243 
gallons  per  day  per  capita,  an  excessive  supply 
due  in  part  to  leaking  mains  and  waste,  no  me- 
ter system  being  in  use,  and  in  part  of  the  lavish 
conveniences  of  a  city  in  which  298.144  dwell- 
ings are  supplied  with  282,798  baths.  Only 
2,000  houses  are  without  water.  The  filtration 
plant  is  to  provide  300,000,000  gallons  per  day, 
pumped  from  both  the  Schuylkill  and  the  Dela- 
ware. The  former,  like  the  latter,  receives  the 
sewage  of  a  large  population,  and  typhoid  fever 
has  been  for  years  endemic ;  deaths  in  1899,  948, 
and  averaging  611  annually  for  five  years,  1898- 
1902,  with  some  12,000  cases.  A  special  fire 
reservoir  covering  425  acres,  pressure  70  pounds, 
has  been  installed  in  the  business  centre. 

City  Government. —  Penn  granted  the  first 
city  charter,  1701,  on  the  model  of  Bristol,  fol- 
lowing English  precedent,  establishing  a  body 
corporate  of  mayor,  council,  and  freemen  of  its 
liberties.  This  was  altered  by  Act  of  March  II, 
1789,  creating  a  city  government  which  remained 
substantially  unchanged  until  1854  '■  the  city  was 
made  conterminous  with  the  county,  absorbing 
13  townships  and,  1885,  a  new  charter  was 
passed,  "Bullitt  Bill."  The  Act  of  1789  created 
an  elective  mayor,  chosen  biennially,  the  city's 
executive  head,  whose  chief  duties  were  the 
charge  of  the  police,  a  select  council,  one  from 
each  ward,  three  year  term,  common  council,  one 
for  every  2,000  taxables,  a  health  board,  park 
commission,  park  wardens,  selected  by  com- 
mon pleas  judges,  12  guardians  of  the 
poor,  chosen  by  councils,  whose  committees 
conducted  most  of  the  executive  admin- 
istration   of    the    city.     The    Act    of    1885    ex- 


tended the  mayor's  term  to  4  years,  greatly 
enlarged  his  power,  gave  him  the  appointment 
of  all  city  officials  and  consolidated  the  multi- 
farious cit>  officers  under  departments  with  a 
single  head :  works,  public  safety,  police,  fire, 
etc.,  charities  and  corrections  and  supplies,  the 
parks,  public  schools;  city  trusts,  including  man- 
agement of  Girard  estate,  remain  under  boards 
named  by  judges.  This  charter,  which  has  re- 
ceived much  less  amendment  than  is  usual  from 
American  legislatures,  has  unquestionably  aided 
the  dominance  of  a  single  powerful  political  ma- 
chine, but  it  has  also  greatly  improved  city 
administration.  Of  5  mayors  under  this  char- 
ter, 4  have  been  men  of  high  character.  Besides 
the  mayor,  receiver  of  taxes,  city  treasurer,  city 
controller,  city  solicitor  are  elected.  Park  war- 
dens 19,  16  elected  by  councils,  one  each  by 
Chester  and  Bristol,  and  a  master  warden  ap- 
pointed by  governor. 

History. —  The  original  site  of  Philadelphia 
was  occupied  by  Delaware  Indians,  tributary  to 
the  Iroquois,  peaceful  and  industrious.  Through 
the  17th  century,  Swedes  and  Dutch  made 
a  number  of  settlements  on  Delaware  River  and 
Bay,  most  of  them  abortive,  of  which  the  only 
permanent  monument  is  "Old  Swedes  Church," 
Gloria  Dei,  erected  1700  on  the  site  of  a  Swedish 
fort,  1653.  Some  368  Swedes  and  Dutch  and 
over  800  English  immigrants,  newly  arrived, 
were  in  and  about  future  Philadelphia,  when  in 
1681  Penn  received  his  charter  as  proprietary, 
and  a  year  later  visited  it  and  laid  out  its  plan. 
The  city  grew  with  great  rapidity  and  became 
the  grain  and  lumber  mart  of  the  Atlantic  coast. 
In  1725,  it  was  overbuilt  and  passed  through 
its  first  reaction.  For  40  years  in  the  middle 
of  the  l8th  century  Franklin  was  the  dominant 
figure,  founding  the  American  Philosophical 
Society,  Philadelphia  Library  and  Pennsylvania 
Hospital,  all  growing  out  of  the  Junta,  a  body 
which,  with  various  mutations,  led  to  the  Com- 
mittee of  Safety,  which  governed  the  city 
through  the  Revolution.  Peace  brought  a  rapid 
expansion  of  population  and  commerce,  checked 
by  yellow  fever,  which  from  1741  to  1798  was 
frequent,  and  in  the  last  decade  of  the  century 
twice  ravaged  a  most  filthy  city.  It  was  20 
years  before  the  city  recovered  from  the  loss  of 
trade,  the  embargo  and  bank  failures.  By  1820 
growth  began;  many  institutions,  deaf  and  dumb, 
blind,  city  almshouse,  etc.,  were  founded,  and 
building  went  on  rapidly,  until  1837.  Ten  years 
of  disaster  succeeded,  culminating  in  the  failure 
of  the  Bank  of  the  United  States.  Coal  and 
railroad  connection  with  anthracite  developed 
manufactures,  and  from  1850  to  1880  they 
led  in  aggregate  product  this  field.  This 
industrial  expansion  culminated  in  the  Cen- 
tennial Exhibition,  1876  (q.v.),  attended 
by  9,910.966  persons.  A  reaction  succeeded, 
and  when  the  city  emerged  from  this 
in  1879-80,  it  was  to  begin  a  new  period  of 
development  in  highly  skilled  manufactures,  the 
quality  of  its  textiles  greatly  improved.  Cramps, 
shipbuilder  ;  Baldwin,  locomotives  ;  Dobson.  car- 
pets ;  Stetson,  hats,  and  8  other  like  establish- 
ments were  at  the  close  of  the  rgth  century  the 
largest  in  their  line  known  anywhere. 

Pofiulation. —  The  early  population  of  Phila- 
delphia shares  the  usual  doubt  attaching  to  all 
colonial  statistics.     In  1683  the  city  proper  was 
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estimated  to  have  80  houses  and  500  inhab- 
itants. It  quadrupled  in  a  year,  and  in  1699  a 
rude  census  showed  4,500  iniiabitants.  In  1720 
it  was  estimated  at  20,000  inhabitants,  and  the 
count  in  houses  in  1772,  4,474  indicates  a  popu- 
lation of  26,844.  House  census  in  1777,  which 
found  5.743  dwellings,  indicates  a  population  of 
35.000. 

It  is  noticeable  as  an  indication  of  the  higher 
comfort  of  the  igth  over  the  18th  cen- 
tury that  while  the  average  persons  to  a 
dwelling  was  6H  in  the  latter,  it  has  never  ex- 
ceeded S  and  is  now  a  little  over  4.  Exact  sta- 
tistics began  with  the  Federal  census,  1790.  In 
comparing  the  population  by  decades,  it  must  be 
remembered  that  it  is  not  until  i860  that  the 
area  of  the  city  and  county  are  the  same.  In 
the  following  table,  the  population  of  city  and 
the  total  population  of  the  county  are  given  side 
by  side  up  to  1850,  the  population  after  this 
date  being  the  same  for  both  city  and  county. 

City  County 

1790  28,522  54.391 

1800  41,220  81,009 

1810  53.722  111,210 

1820  63.802  137,087 

1830  80.462  188.797 

1840  93.665  258.037 

1850  i 121,376  40S.462 

i860  565.529         

1870  674,022         

1880  847,170         

1S90  1,046.964         

1900  1,293,697         

The  population  of  the  county  of  Philadelphia 
down  to  and  including  1820.  was  larger  than 
the  population  of  New  York,  though  the  pop- 
ulation of  the  city  of  Philadelphia  was  smaller. 
In  1830  and  1840,  the  city  was  exceeded  by  New 
York  and  Baltimore,  in  1850,  by  New  York, 
Baltimore,  and  Boston.  It  remained  after  its 
annexation  of  the  entire  county,  second,  until 
the  census  of  iSgo,  when  it  remained  as  it  still 
is,  the  third  city  in  the  Union,  being  e.xceeded 
by  New   York  and   Chicago. 

The  population  of  the  wards  composing  the 
original  city  is  94,724,  almost  exactly  what  the 
population  of  the  same  area  was  in  1840.  60 
years  ago.  The  early  population  of  Philadelphia 
had  a  larger  proportion  of  Germans,  French 
(Huguenots^,  and  Swedes  than  any  colonial 
city,  New  York  early  losing  its  preponderance 
of  Dutch.  This  mixture  of  races  has  continued, 
but  an  unusually  large  share  of  its  population 
is  native-born.  No  other  large  Northern  city 
has  so  large  a  proportion ;  63  per  cenr,  born  in 
its  own  State,  and  the  foreign-born  share  22  per 
cent,  295,340,  is  only  less  in  Baltimore  and  Saint 
Louis.  The  share  of  persons  of  foreign  parent- 
age is  over  one  half,  55  per  cent.  Only  a  little 
less  than  a  fourth.  24  per  cent,  or  390,157,  are  of 
native  birth,  and  native  parentage.  The  colored 
population,  62,613.  is  larger  than  any  Northern 
city ;  but  a  century  ago  it  was  a  tenth  instead 
of  a  twentieth.  Of  the  foreign-born  population, 
295.340.  98,427  are  Irish,  71,319  German,  and 
36,752  English. 

Manufactures. —  Consolidation  began  in  the 
manufactures  of  the  city,  when  8.481  establish- 
ments in  1880  rose  to  18.166  in  1890,  and  dimin- 
ished to  15.887  in  1900.  Capital  which  had  not 
grown  from  1870  to  1880,  trebled  by  1900,  and 
was  $470,529,407.  One  sixth  of  the  population, 
246.445,  was  employed,  on  the  average,  with 
wages    $111,847,076,    and    a    total    product    of 


$603,466,526  and  raw  materials  $32,687,744. 
Children,  8  per  cent  in  1880,  were  5  per  cent  in 
1900,  and  women,  30  per  cent  in  1880,  were  25 
per  cent  in  1900,  though  women  at  work  had  in- 
creased. New  York  and  Chicago  were  the  only 
cities  with  larger  manufactures,  and  expenses 
are  relatively  larger  in  both,  rent  and  taxes  be- 
ing far  higher.  The  product  in  leading  lines  is, 
the  numeral  in  parenthesis  indicating  the  position 
of  Philadelphia,  with  reference  to  American 
cities:  Bookbinding  and  blank-books  (2) 
$i>S7i,502;  boots  and  shoes  (9)  $5,931,045;  car- 
riages (5)  $1,960,779;  cars  (4)  $3,651,401;  chem- 
icals (l)  $7,810,456;  clothing  (3)  $27,254,896; 
cotton  goods  (5)  $15,723,654;  foundry  and  ma- 
chine shop  (3)  $38,372,971 ;  hats  and  caps  (3) 
$1,364,100;  hosiery  (l)  $13,040,905;  iron  and 
steel  (12)  $7,208,948;  leather  (i)  $18,187,231; 
malt  liquors  (5)  $12,606,551  ;  lumber,  planing 
mills,  etc.,  (3)  $3,200,142;  patent  medicine  (3) 
$3,013,034;  printing  (3)  $10,066,740;  newspa- 
pers and  periodicals  (3)  $13,076,840;  silk  (5) 
$4,531,794;  tobacco,  cigars  and  cigarettes  (2) 
$8,687,349;  woolens  (i)  $18,340,012;  worsteds 
(3)  $16,242,250. 

Buildings. — The  architecture  of  Philadelphia 
was  early  determined  by  glacial  clay-giving  brick, 
azoic  marbles  and  red  sandstone.  These  com- 
bined to  give  house  fronts  a  common  aspect 
jointly  derived  from  South  England  and  the 
Palatinate.  The  pre-Revohitionary  house  is  il- 
lustrated by  Penn's  house  in  the  Park,  his  grand- 
son's mansion  in  the  Zoological  Gardens,  and 
various  early  houses  of  Germantown.  Inde- 
pendence Hall  and  Christ  Church,  both  follow- 
ing Gibbs'  models  in  London  and  designed  by 
John  Kearseley,  begin  the  list  of  historical  edi- 
fices, with  two  of  the  best  colonial  residences 
known.  The  custom-house  (Doric),  designed  by 
Ebuchland,  and  MacArthur's  Girard  College 
(Corinthian)  illustrate  neo-Grecque  at  its  best. 
Le  Bruni,  Roman  Catholic  Cathedral  and 
Academy  of  Music,  reflect  the  first  appearance 
of  Renaissance,  while  Notman's  St.  Mark's  is  one 
of  the  earlier  of  our  Gothic  buildings.  The  vast 
clumsy  Renaissance  marble  pile  of  the  City  Hall, 
"Public  Buildings,"  covers  4',^  acres,  90  feet  high 
in  front,  central  pavilion  303  feet,  and  tower 
547  feet  1 1 54  inches,  is  2^  feet  shorter  than 
Washington  Monument,  which  it  was  intended 
to  exceed.  It  is  470  feet  square,  has  15  acres  of 
floor  and  has  cost  $25,000,000.  and  follows  Mac- 
Arthur's  design  derived  from  the  second  em- 
pire. 

On  the  same  square  fronts  the  Masonic  Tem- 
ple, granite  Norman,  J.  T.  Windrim  architect, 
and  the  Pennsylvania  depot  (Frank  Furness)  in 
English  Civic  Gothic  with  a  florid  sculpture  by 
Carl  Bitte.  The  Reading  terminal  is  the  other 
large  depot  of  the  city.  Other  buildings  are 
Trinity  Church,  First  Baptist  Church,  Art  Club, 
and  Horticultural  Hall,  both  designed  by  Frank 
Allies  Day.  The  sky-scraper  appeared  late  in 
Philadelphia,  but  there  are  the  Real  Estate 
Trust,  Land  Title,  Girard  Trust,  and  Betz 
Building,    a    number    steadily    increasing. 

City  Transit. —  The  width  of  the  city  streets 
permits  on  all  but  the  few  100-foot  thorough- 
fares, some  30  miles  in  length,  street  cars  in  only 
one  direction,  but  one  third  of  the  paved  streets 
of  the  city,  410  miles,  are  tracked,  or  taking 
double  track  475  miles.    This  is  now  consolidated 
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under  one  corporation,  Philadelphia  Rapid 
Transit  Company  with  a  capital  of  $130,000,000, 
an  overhead  trolley  system  transporting 
325,000,000  yearly  and  with  9,000  employees. 
While  the  valuable  franchises  held  were  con- 
ferred without  payment,  taxes  are  from  6  to  8 
per  cent  of  gross  receipts  and  $10,000,000  has 
been  spent  in  paving  streets  occupied  by  the  lines, 
a  condition  of  the  original  franchise.  The  Penn- 
sylvania &  Reading  own  360  miles  of  track, 
reaching  the  centre  of  the  city  on  viaducts  and 
furnishing  belt  freight  lines.  The  city  and  Read- 
ing expended  $7,500,000  to  sink  and  elevate  the 
tracks  of  the  latter.  Grade  crossings,  of  which 
there  are  several  hundred,  cause  an  average  of 
a  death  a  week  and  are  to  be  removed  by  joint 
expenditure. 

Parks. —  The  original  plan  of  the  city  con- 
tained five  small  squares,  each  about  4  acres,  to 
which  Independence  Square  of  the  same  size 
was  added.  The  present  park  system  of  the  city 
consists  of  Fairmount  Park,  2,968  acres,  with  373 
acres  of  the  Schuylkill  River.  This  is  divided 
between  the  East  Park,  633.7  acres ;  West  Park, 
1,323.8  acres,  and  Wissahickon,  i,0!0.8  acres. 
There  are  besides  Fairmount  Park,  League 
Island  Park,  300  acres ;  Honting  Park,  41  acres, 
and  46  small  parks,  including  the  5  already  men- 
tioned 401  acres,  in  all  4,010  acres.  Fairmount 
Park  began  with  5  acres  purchased  in  1812  and 
opened  in  1825,  for  the  waterworks ;  enlarged 
to  41  acres  in  1855  and  to  its  present  dimensions 
in  1867-S,  when  a  number  of  country  estates 
on  the  Schuylkill  were  expropriated.  In  the 
first  decade,  an  agitation  for  small  parks  has 
led  to  the  purchase  of  over  20  small  tracts, 
usually  the  house  and  grounds  of  some  former 
suburban  estate.  Of  these,  the  most  important  is 
Bartranis  Garden,  which  preserves  unchanged 
the  house  and  arboretum  of  the  first  American 
botanist.  The  park  system  of  the  city  is  rich 
in  forest  growth  and  has  lacked  intelligent  and 
trained  landscape  management. 

Philadelphia  has  18  cemeteries  and  35  burial 
places,  of  which  the  largest,  West  Laurel  Hill, 
136  acres,  was  begun  in  1836.  Its  monuments  are 
estim.ated  to  have  cost  $3,000,000.  Intramural 
interment  in  the  churches  and  church-yards  in 
the  centre  of  the  city  is  still  permitted  to  an 
extent  (5.048  in  1902)  allowed  at  present  in  no 
other  large  city. 

Libraries  and  Reading  Rooms. —  In  all  57 
libraries  and  reading  rooms.  The  Library  Com- 
pany of  Philadelphia,  established  1731,  has 
200,000  volumes  divided  between  two  buildings 
a  mile  apart,  at  Locust  and  Juniper,  and  Broad 
and  Christian.  The  Mercantile  Library  has 
189,000  volumes.  Both  are  subscription  libra- 
ries and  open  to  the  public  only  for  consultation, 
required  of  all  libraries  in  return  for  exemp- 
tion from  taxation.  In  the  Philadelphia  Library 
considerably  over  half  the  expenditure  is  from 
endowed  funds,  the  largest  foundation  being 
from  Dr.  James  Rush,  $1,000,000.  The  other 
large  libraries  of  the  city  are  technical  and 
special  in  character.  Academy  of  Natural  Sci- 
ence (Scientific')  50,000  volumes  and  15,000 
pamphlets.  Athenaeum,  subscription.  35.000; 
Drexel  Institute,  27,000;  Franklin  Institute 
(technical),  51,000;  American  Philosophical, 
principally  Transactions,  35,000;  University, 
60,000.  While  Philadelphia  was  the  only  city 
in  the  country  with  public  libraries  in  the  i8th 


century,  it  was  the  last  of  the  larger  cities  to 
establish  a  free  public  library.  Founded  on 
the  branch  libraries  established  by  the  Board  of 
Education,  it  has  developed  its  circulatior; 
through  these  and  has  14  branches  over  the  city. 
Its  circulation  in  1903  was  1,719,452  volumes,  with 
403,000  readers.  Over  100  branch  libraries  are 
circulated  in  fire,  police,  telegraph  stations, 
schools,  etc.  This  library  has  an  interesting 
collection  of  incunabula.  Other  collections  are 
Americana,  particularly  of  the  Middle  States 
in  the  Pennsylvania  Historical  Society,  and  the 
Franklin  papers,  American  Philosophical  So- 
ciety, and  early  printed  books,  Philadelphia  Li- 
brary. 

Education. —  The  education  of  the  city  has 
gone  through  three  stages.  From  1681  until 
1817  the  city  was  unprovided  with  any  public 
schools,  the  only  education  being'  in  schools  for 
which  a  fee  was  charged.  Between  18 1 7  and 
1830,  while  free  schools  existed,  they  were  ex- 
pressly set  apart  for  those  unable  to  pay  a  fee. 
Since  1830.  public  schools  of  the  city  have  been 
free  to  all.  The  Provincial  Council,  26  Oct. 
1663,  provided  for  the  hire  of  a  schoolmaster, 
and  established  the  fees  to  be  charged  for  his 
tuition  in  the  ordinary  English  branches.  In 
1689,  the  "William  Penn  Charter  School"  was 
opened,  chartered  1697,  and  has  been  continu- 
ously in  operation  down  to  the  present  time,  its 
building  standing  now,  as  it  has  for  many  years, 
at  I2th  and  Market. 

In  1743,  the  Academy  and  Charitable  School 
of  the  Province  of  Pennsylvania  was  outlined 
by  Benjamin  Franklin,  urged  in  a  pamphlet  in 
1749,  and  the  Common  Council  of  the  city  began 
in  1750  the  policy  followed  by  the  city  since 
of  establishing  scholarships  by  giving  izoo  in 
cash,  £50  per  annum  for  five  years,  and  £50  addi- 
tional for  each  scholar  sent  to  the  Charity  De- 
partment. Out  of  this  Academy  grew  the  Uni- 
versity of  Pennsylvania.  The  chartered  Academy 
or  Grammar  School,  and  the  teacher  hired  or 
licensed  by  the  State  by  charging  a  fee  to  all 
pupils,  continued  the  education  of  the  city  during 
the  l8th  century.  In  1818,  public  provision  was 
made  for  the  education  of  "indigent"  children. 
In  1819  the  public  schools  had  10  schools,  10 
teachers,  2,845  pupils,  or  about  one  fourth  of  the 
school  population ;  adding  the  attendance  at 
private  schools,  somewhat  less  than  one  half 
of  the  school  population  was  then  in  attendance. 
At  the  present  time  the  attendance  in  public  and 
private  schools  together,  is  between  90  and  95 
per  cent  of  the  total,  those  absent  being  almost 
altogether  children  representing  the  wayward, 
feeble,  undeveloped,  or  semi-criminal  classes. 
The  total  enrolment  December  1903,  is  t6i,o66, 
of  which  6,065  is  in  the  high  schools.  The  at- 
tendance is  I35.315;  5,419  in  high  schools; 
teachers,  3,827;  schools,  327.  of  which  249  are 
elementary,  13  cooking  schools,  7  special  schools 
for  those  unable  or  unwilling  to  maintain  their 
standing  or  attendance  in  the  regular  schools; 
6  high  schools,  i  industrial  art.  and  i  elementary 
manual  training,  with  15  evening  schools  which 
are  only  open  one  half  the  year. 

For  boys  there  are  the  Central  High  School 
and  2  manual  training  schools;  for  girls,  a 
high  school,  a  commercial  high  school,  and  a 
normal  school,  training  for  teachers.  The  city 
in  addition  pays  the  tuition  fee  of  200  grad- 
uates in  its  high  schools  of  both  sexes,  in  col- 
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leges,  and  professional  schools,  and  provides 
over  400  more  scholarships  in  the  various  art 
schools  in  the  city.  Besides  the  public  schools, 
the  parochial  schools  in  tlie  city  —  chiefly  Roman 
Catholic  —  contain  30,000  pupils,  maintaining  a 
high  school,  and  private  schools,  add  to  this 
nearly  3,000  more.  Girard  College,  receiving 
white  male  orphans  from  9  to  18,  has  1,600 
pupils. 

In  higher  education,  the  University  of  Penn- 
sylvania had  in  1903  281  instructors,  and  2.578 
students.  It  maintains  in  its  college  depart- 
ment besides  the  usual  arts  course,  technical 
courses  in  architecture,  mechanical  engineering, 
music,  etc.  Its  medical  school  —  a  four  years' 
course  —  had  475  students,  and  its  law  school 
339.  The  University,  originally  at  Ninth  and 
Chestnut,  upon  the  site  now  occupied  by  the 
federal  post-office  and  court-house,  is  at  Wood- 
lawn  and  33d  Street,  wliere  since  the  removal  in 
1876,  29  buildings  have  been  constructed,  in- 
cluding a  library,  free  museum  of  sciences  and 
art,  a  hospital,  and  a  botanical  garden.  In  re- 
turn for  the  grant  of  the  land  on  which  the 
university  stands,  the  city  receives  50  scholar- 
ships in  the  university  and  pays  the  tuition  of 
some  75  students  more. 

Divinity  schools  are  maintained  in  the  city  by 
the  Presbyterian,  Lutheran,  Protestant  Episco- 
pal. Roman  Catholic  and  Reformed  Church. 

Besides  the  medical  school  of  the  University 
of  Pennsylvania,  there  are  the  Jefferson,  Med- 
ico-Chirurgical,  Philadelphia  Medical  School  of 
Temple  College,  Woman's,  and  Hahnemann. 

The  attendance  on  these  schools  has  for  a 
number  of  years  averaged  from  1,500  to  1,600. 
Four  dental  schools  have  an  attendance  of 
about  1,200,  and  the  pharmacy  schools,  550. 
Philadelphia  has  been  notable  for  large  founda- 
tions intended  to  provide  industrial  training  for 
the  indigent.  Girard  College,  founded  by 
Stephen  Girard,  has  an  endowment  of  nearly 
$15,000,000.  The  Williamson  Trade  School,  just 
outside  of  Philadelphia,  received  an  endowment 
of  nearly  $2,000,000,  and  the  Dre.xel  Institute,  a 
day  and  night  school  (the  others  boarding  their 
pupils)  gives  technical  courses  in  art,  mechan- 
ical engineering,  architecture,  chemistry,  cooking, 
dressmaking,  etc.  Art  and  applied  art  are  also 
taught  in  the  Pennsylvania  Academy  of  Fine 
Arts,  the  oldest  art  school  in  the  country,  Penn- 
sylvania Museum  and  School  of  Industrial  Art, 
the  Woman's  School  of  Design.  Spring  Garden 
Institute,  aggregating  nearly  3,000  pupils. 

Churches  and  Charities. —  There  are,  1903, 
2,376  associations  of  all  orders,  churches,  hos- 
pitals, libraries  and  charities,,  devoted  to  humane 
ends.  The  exempt  realty  of  these  bodies  aggre- 
gates about  $50,000,000,  and  is  divided  in  nearly 
equal  shares  between  churches  and  charitable 
and  educational  foundations.  Churches  and 
mission  congrega;ions  number  364  and  there  are 
265  societies  religious  in  object  or  membership. 

In  1890  when  the  last  complete  returns  on 
this  subject  were  collected,  the  city  had  610 
religious  organizations  owning  $28,023,365,  of 
property,  and  having  335.189  members.  Of  these 
163,658  were  Roman  Catholics,  an  enumeration 
including  all  baptized  persons.  Of  the  re- 
mainder, 161,531,  35,185  were  Presbyterians, 
32.925  Methodists,  28,319  Protestant  Episcopal, 
25,193  Baptists  and  11,653  Lutherans. 


About  1,200  agencies  are  directly  engaged 
in  various  forms  of  physical  relief.  Of  these 
40  are  special  and  22  general  hospitals,  with  16 
dispensaries.  There  are  40  children's  asylums, 
12  day  nurseries,  and  8  general  agencies  for  the 
relief  of  children.  No  general  statistics  exist  as 
to  the  expenditure  or  population  of  these  various 
societies.  The  35  hospitals  reported  by  the  State 
Board  of  Charities  have  4,500  beds.  The 
Philadelphia  or  City  Hospital  is  the  largest  of 
these  with  1,300  beds  and  the  Pennsylvania 
Hospital,  founded  1752  by  Benjamin  Franklin 
and  others,  occupies  a  square  at  Ninth  and  Pine 
Streets  and  has  a  front  of  218  feet,  front  build- 
ing 1,752,  main  edifice  1,795,  large  additions  in 
the  past  decade.  The  other  large  hospitals  are 
Episcopal,  St.  Joseph's,  Methodist,  German, 
Jefferson,  Polyclinic,  Medico-Chirurgical  and 
University.  The  Pennsylvania  Institution  for 
the  Deaf  and  Dumb,  established  1820,  500  in- 
mates ;  Home  for  training  in  speech  infant  chil- 
dren, 60  inmates ;  Pennsylvania  Institution  for 
Blind,  established  1820,  192  inmates ;  Pennsyl- 
vania Training  School  for  Feeble-Minded 
Children,  established  1853,  1,050  inmates ; 
Children's  Aid  Society,  Society  to  Protect  Chil- 
dren from  Cruelty,  are  conspicuous  societies, 
supported  by  public  appropriations,  endowments 
and  private  charity. 

Talcott  Williams, 
Editor  of  '■Philadelphia  Press.^ 

Philadelphia,   Destruction   of   the,   one   of 

the  greatest  exploits  in  naval  history.  This 
American  frigate  pursued  a  piratical  Moorish 
vessel  into  the  harbor  of  Tripoli,  3  Oct.  1803. 
In  endeavoring  to  beat  off  from  the  harbor 
the  Philadelphia  struck  on  a  sunken  rock,  which 
was  not  laid  down  in  the  charts.  The  Tripoli- 
tans  at  once  trained  their  powerful  batteries 
on  the  helpless  vessel,  and  Captain  Bainbridge, 
in  command  of  the  Philadelphia,  had  no  resort 
except  to  surrender.  He  and  his  men  were 
treated  humanely,  the  Bey  having  learned  to 
respect  the  courage  and  dread  the  vengeance 
of  the  Americans.  Captain  Bainbridge  succeeded 
in  sending  information  of  his  misfortune  to 
Commodore  Preble,  in  command  of  the  Ameri- 
can squadron,  at  Malta.  Meantime  the  Tripoli- 
tans  had  worked  the  frigate  off  the  rock,  and  re- 
moved it  into  the  harbor,  where  they  were  fitting 
it  out  to  be  used  against  the  Americans.  Com- 
modore Preble  assigned  Lieutenant  Stephen 
Decatur  to  the  dangerous  task  of  entering  the 
harbor  of  Tripoli,  and  destroying  the  Philadel- 
phia under  the  guns  of  the  forts.  "  Lieutenant 
Decatur  with  70  volunteers,  started  on  his 
errand  in  a  small  vessel  called  a  "ketch,*  which 
had  been  captured  by  the  Americans,  and  chris- 
tened the  Intrepid.  It  was  a  moonlight  evening, 
and  as  the  officers  and  men  were  concealed 
below,  the  Intrepid  looked  to  the  Tripolitans 
like  an  innocent  merchant  vessel.  A  hail  from 
the  Philadelphia  was  answered  in  Maltese,  and 
as  the  Intrepid  was  warped  alongside  the 
frigate,  the  Americans  sprang  from  concealment, 
rushed  on  board,  and  after  a  fierce  hand-to- 
hand  fight,  drove  the  Tripolitans  into  the  sea. 
Then  the  Philadelphia  was  set  on  fire,  and 
under  the  glare  of  the  flames,  and  amid  the 
thunder  of  cannon  Decatur  and  his  men  retired 
in  safety  from  the  harbor. 


PHILADELPHIA  ACADEMY    OF  SCIENCES  — PHILiE 


Philadelphia  Academy  of  Sciences,  an  in- 
stitution for  tiie  advancement  of  learning  in  the 
natural  sciences,  founded  in  1812.  It  has  a 
large  and  handsome  building  in  the  city  of  Phila- 
delphia, and  a  number  of  valuable  scientific  col- 
lections, including  the  largest  collection  of  shells 
in  the  world,  a  rich  collection  in  fossils,  and  sev- 
eral collections  of  birds.  It  also  provides  scien- 
tific education  without  charge  to  young  students. 
It  publishes  a  'Journal'  and  'Proceedings.' 

Philadelphia  (Tenn.),  Military  Operations 
at.  Philadelphia,  a  station  on  the  railroad 
from  Chattanooga  to  Knoxviile,  soutli  of  Hol- 
ston  River,  was  held  in  September  1863  as  an 
outpost  to  Burnside's  army,  which  was  north  of 
the  Holston.  On  27  September  the  Union  troops 
were  driven  from  the  place  and  other  points 
south  of  the  river  by  the  Confederates,  who  had 
advanced  to  threaten  Burnside  at  Loudon  and 
to  cover  a  cavalry  raid  upon  Rosecrans'  com- 
munications with  Nashville.  In  this  advance 
the  Confederates  captured  at  various  points  6 
guns,  50  wagons,  and  some  600  to  700  prisoners. 
About  8  October  Philadelphia  was  reoccupied  by 
Col.  Wolford,  with  his  Union  cavalry  brigade  of 
1.200  men  and  6  guns.  On  the  19th  Gen.  C.  L. 
Stevenson  ordered  the  Confederate  cavalry 
brigades  of  Cols.  Dibrel!  and  Morrison  to  move 
upon  Philadelphia  and  capture  Wolford  or  drive 
him  across  the  Holston.  Dibrell  was  to  move 
from  Cleveland  and  attack  from  the  south,  while 
Morrison,  marching  from  Wolf  River  Bridge, 
was  to  gain  the  Loudon  road  and  attack  from 
the  north.  Morrison,  with  1,800  men,  in  ap- 
proaching the  Loudon  road  from  the  west,  on 
the  morning  of  tlie  20th  captured  a  foraging 
train  witli  its  guard  of  40  men.  and  in  quick  suc- 
cession the  nth  and  ist  Kentucky  Cavalry  were 
sent  by  Wolford  to  recapture  it.  A  fight  en- 
sued, with  varying  success,  but  Morrison  finally 
interposed  between  the  two  regiments  and  Phila- 
delphia, drove  them  in  the  direction  of  Loudon, 
and  gaining  the  road  two  miles  in  rear  of  Phila- 
delphia. Xleanwhile  Dibrell,  moving  througli 
Sweetwater,  came  in  sight  of  Wolford's  12th 
Kentucky  and  45th  Ohio,  with  the  6-gun  battery, 
and  at  l  p.m.  opened  with  his  artillery,  and 
charged  with  his  cavalry,  but  met  with  such  a 
determined  resistance  that  he  was  held  at  bay, 
and  the  action  on  that  front  lapsed  into  an  artil- 
lery duel.  Morrison  now  came  up  in  Wolford's 
rear,  dismounted  his  men,  and  began  his  attack. 
Leaving  a  small  party  to  oppose  Dibrell,  Wol- 
ford. with  his  two  regiments  of  700  men  and  his 
battery,  turned  upon  Morrison,  repulsing  sev- 
eral attacks.  After  three  hours'  fighting  the 
artillery  ammunition  was  entirely  exhausted,  and 
the  carbine  ammunition  nearly  so ;  Dibrell  was 
closing  in  on  one  side  and  Morrison  on  the 
other;  and  Wolford  ordered  a  sabre-charge  to 
cut  his  way  out  to  Loudon.  He  dashed  against 
Morrison  and  broke  through,  just  as  Dibrell 
was  cutting  into  his  rear,  detaching  scores  of 
prisoners.  He  left  his  guns,  ambulances,  50 
wagons,  many  horses  and  mules,  and  447  prison- 
ers in  the  hands  of  the  Confederates,  and  made 
his  way  in  some  confusion  to  Loudon,  being 
joined  on  the  road  by  the  ist  and  nth  Kentucky. 
Morrison  followed  until  he  came  in  sight  of 
Burnside's  infantry  near  Loudon.  The  Union 
loss  was  32  killed  and  wounded  and  447  cap- 
tured.    The  Confederate  loss  was  15  killed  and 


82  wounded. 
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Philadelphia.     See  Ala-Shehr. 

Philadel'phians,  a  sect  or  society  of  mys- 
tics founded  in  London  toward  the  close  of  the 
17th  century  by  followers  of  the  German  mys- 
tical philosopher,  Jacob  Boehme,  whose  com- 
plete works  had  been  translated  into  English  and 
published  at  intervals  between  1644  and  1662. 
There  had  already  existed  a  society  or  sect  of 
Boehmenists  in  England  with  a  membership  made 
up  of  cultured  people  and  simple,  but  it  became 
merged  into  Quakerism.  The  philosophy  of 
Boehme  had  a  special  attraction  for  cultured 
mystics,  and  such  were  Dr.  John  Pordage,  Jane 
Lead,  Francis  Lee,  Bromley  and  the  other  found- 
ers of  the  Society  of  the  Philadelphians  or  of 
Brotherly  Love. 

Philadelphus,  Syringa,  or  Mock-orange,  a 

genus  of  deciduous  or  sub-evergreen  shrubs  of 
the  order  Saxifragacccc.  The  species,  of  which 
about  30  have  been  described,  are  natives  of  the 
northern  hemisphere.  They  have  three-nerved 
leaves,  flowers  in  racemes  or  solitary  on  little 
twigs,  and  many-seeded  dehiscent  fruits  (cap- 
sules). Twenty  of  the  species  recognized  by 
Koehne  are  indigenous  to  North  America.  The 
popular  name,  "syringa,"  by  which  several  of  the 
species  are  widely  known  in  America,  is  misap- 
plied. Syringa  is  the  generic  name  for  lilac. 
The  species  are  mostly  hardy  in  the  Northern 
States,  tropical  and  sub-tropical  species  generally 
excepted.  They  are  readily  propagated  by  means 
of  layers,  suckers,  cuttings,  and  seeds.  But 
since  the  species  readily  intercross,  seeds  are 
rarely  used  except  for  producing  new  varieties. 
They  will  thrive  in  any  ordinary  well-drained 
soil  and  in  any  degree  of  sunlight;  some  will 
even  stand  shade.  Since  the  flowers  appear 
upon  twigs  of  the  previous  year,  pruning  should 
be  given,  when  necessary,  in  summer  just  after 
the  plants  have  blossomed.  The  popular  garden 
forms  are  much  alike  in  appearance,  but  some 
are  much  more  fragrant  than  others.  Probably 
P.  coronariiis  is  the  most  common.  It  is  a  na- 
tive of  western  Asia  and  southern  Europe,  and  is 
one  of  the  most  fragrant. 

Philae,  fi'Ie,  an  island  of  the  Nile  in  upper 
Egypt,  on  the  old  boundary  of  Ethiopia,  about 
7  miles  south  of  Assouan  and  on  the  southern 
side  of  the  First  Cataract.  The  name  Philx 
seems  to  be  an  attempt  to  reproduce  in  Greek 
Pilak  or  Pilakeh,  a  Coptic  word  meaning  "cor- 
ner" or  "end,"  given  because  of  the  border  site 
of  the  island ;  it  is  now  called  Jeziret  el-Birba, 
"Temple  Island,"  or  Jeziret  Anas  el-Wogud, 
"Island  of  Anas  el-Wogud,»  as  the  scene  of  a 
tale  in  the  'Arabian  Nights',  whose  hero  is  so 
called.  The  present  site  of  the  island  is  in  the 
Assouan  reservoir;  see  plate  accompanving  arti- 
cle Assouan.  The  flood  waters  overflow  the 
island,  but  elaborate  precautions  have  been 
taken  to  strengthen  the  foundations  of  the  vari- 
ous temples ;  these  are  described  in  the  article 
Assouan.  "Temple  Island"  is  the  most  ex- 
pressive appellation  for  this  place,  which  was 
sacred  to  Isis  and  is  covered  with  remains  of 
the  best  preserved  temples  of  all  Egypt.  The 
island  is  scarcely  less  remarkable  for  its  posi- 
tion high  above  the  surrounding  waters,  so  that 
it  was  never  overflowed  until  the  building  of  the 
Assouan  dam,  and  for  its  beautiful  vegetation, 
luxuriant  palms  and  mimosas,  than  for  the  adap- 
tation of  Egyptian  architecture,  usually  massive 


PHILANDER  —  PHILATELY 


and  majestic,  to  the  exigencies  of  an  island 
scarcely  1,200  feet  long  and  400  feet  wide.  The 
monuments  of  Nectanebo  II.  (4th  century  B.C.) 
are  the  oldest  now  existing  on  the  island  or  any- 
where mentioned  in  inscriptions  as  having  been 
built  here.  The  temple  of  Isis,  which  was  doubt- 
less antedated  by  an  important  cultus,  was  begun 
in  the  time  of  Ptolemy  II.  Philadelphus,  carried 
out  by  his  successor,  Ptolemy  Euergetes,  and 
added  to  by  Neos  Dionysos  in  the  1st  century 
B.C.,  when  the  decorations  on  the  walls  were 
made  by  Augustus  and  Tiberius,  whose  votive 
offerings  in  the  form  of  reliefs  decorate  the 
exterior,  and  by  Hadrian,  who  reared  a  shrine 
at  the  west  of  the  main  temple.  Other  buildings 
are  the  pavilion  of  Trajan,  a  portico  of  14  col- 
umns; a  temple  to  Hathor,  built  by  Euergetes 
II.  and  finished  by  Augustus;  and  a  shrine  of 
Imhotep.  For  a  full  description  of  the  island 
see  Benedite,  'L'lle  de  Phile'  (1893);  Edwards, 
<A  Thousand  JMiles  up  the  Nile'  (1877);  and 
Baedeker's  'Egypt.' 

Philander,  fi-lan'der,  Dutch  knight  in 
Ariosto's  "Orlando  Furioso'  (1516).  He  is  rep- 
resented as  making  love  to  Gabrina,  the  wife  of 
his  host,  and  his  name  has  come  to  be  synony- 
mous with  masculine  coquetry.  It  was  used 
for  the  character  of  the  lover  in  many  old  plays, 
and  from  it  came  the  verb  "to  philander." 

Philander  Sinith  College,  at  Little  Rock, 
Ark.  It  was  founded  in  1877  under  the  auspices 
of  the  Methodist  Episcopal  Church.  The  college 
offers  in  addition  to  the  regular  collegiate  work, 
a  business  course,  and  a  normal  course ;  there  is 
also  a  preparatory  department.  The  collegiate 
work  is  arranged  in  two  courses,  the  classical 
and  philosophical,  and  the  degrees  of  A.B.  and 
B.Ph.  are  conferred.  Women  are  admitted  to 
all  courses.  The  grounds  and  buildings  in  1904 
were  valued  at  over  $40,000,  and  the  library  con- 
tained 1,700  volumes.  The  annual  income  for 
1903-4  amounted  to  $6,600.  The  students  in 
that  year  numbered  521,  and  the  faculty  17. 

Philanthropy,  the  love  of  mankind  as  ex- 
hibited most  ordinarily  by  the  foundation  of 
public  institutions  for  the  relief  of  the  indigent, 
or  suffering.  In  German  pedagogics  the  term 
is  applied  to  the  theory  of  those  who  advocate 
Rousseau's  plan  of  education  ;  chief  among  whom 
was  Basedow  (q.v.)  who  founded  the  Philan- 
thropinum  at  Dessau  in  1774. 

Philaret,  fe-la-ret'  (Vasili  Drosodov"),  Rus- 
sian prelate:  b.  near  Moscow  1782;  d.  Moscow 
I  Dec.  1867.  He  was  ordained  priest  and  in 
1812  became  rector  of  the  Alexander  Nevski 
Academy  at  Saint  Petersburg.  In  1817  he  was 
made  bishop  of  Reval,  in  1819  archbishop  of 
Tver,  and  in  1821  metropolitan  of  Moscow.  He 
was  an  eloquent  orator  and  long  one  of  the  most 
influential  of  the  Greek  clergy. 

Philaster,  fi-las'ter,  or  Love  Lies  a-Bleed- 
ing,  a  tragedy  by  Beaumont  and  Fletcher. 
The  greater  part  of  the  play  is  by  Beaumont,  and 
some  critics  have  considered  it  the  work  of 
Beaumont  alone.  It  was  first  acted  about  1610 
and  printed  in  1620,  and  long  held  the  stage. 
Settle  brought  out  an  unsuccessful  version  of  it 
in  1695  and  the  Duke  of  Buckingham  published 
another  version  entitled  'Restauration,  or  the 
Right  Will  Take  Place,'  in  1714.  A  third  ver- 
sion was  produced  by  the  elder  Colman  in  1764. 


Philatel'ic  Associations,  American,  various 
associations  in  the  United  States  devoted  to  the 
study  of  philately  or  the  science  of  postage 
stamps.  There  are  local  societies  in  the  larger 
cities  and  a  national  association  organized  in 
1885.  The  New  York  city  association  has  a 
club  house  and  a  large  and  valuable  library. 
See  Phil.\telv. 

Philatelic  Society  of  London,  The,  an  as- 
sociation founded  in  London  in  1869,  for  the 
study  of  postage  stamps.  The  society  publishes 
the  'Monthly  Journal  of  Philately.' 

Philately,  fi-lat'e-li,  is  a  term  em- 
bracing the  collecting  and  study  of  the  postage 
stamps  of  all  nations  and  the  trade  which  has 
resulted  therefrom.  The  origin  of  this  pursuit 
or  pastime  dates  to  about  1850,  and  it  has  since 
developed  into  a  recognized  science.  The  word 
philatelist  comes  from  the  Greek  philos,  a 
friend  or  admirer,  and  ateleia,  exemption  from 
taxation.  Taxation  at  the  time  it  derived  its 
name  in  Greek  was  represented  by  a  small 
printed  piece  of  paper  or  check  used  as  a  post- 
age stamp  is  now  used.  Primarily  philately  is 
an  intellectual  pursuit.  It  teaches  geography 
and  history.  It  develops  a  taste  for  art  and 
science,  and  stimulates  research  in  nearly  every 
branch  of  learning.  Postage-stamp  collecting  is 
subject  to  more  or  less  ridicule,  simply  because 
the  idea  of  gathering  together  parcels  of  torn 
and  seemingly  useless  stamps  is  absurd.  A  col- 
lector of  paintings,  prints  or  engravings  is  never 
subjected  to  ridicule,  yet  postage  stamps  have  in 
their  designing  and  execution,  the  same  care  be- 
stowed upon  them  as  the  finest  engravings.  By 
its  relation  to  the  fine  arts  philately  brings  to 
notice  the  art  of  the  many  countries  issuing 
stamps.  It  likewise  shows  the  progress  made  in 
these  countries  in  designing,  engraving,  litho- 
graphing and  printing.  Philately,  too,  has  pro- 
duced the  developed  and  unique  class  of  de- 
signers, among  whom  are  found  the  portrait, 
figure,  heraldic  and  arabesque  artist. 

The  knowledge  that  philately  gives  of  the 
state  of  the  fine  arts  in  various  stamp-issuing 
countries  proves  that  it  is  a  science.  It  shows 
clearly  by  demonstration  and  by  comparison  the 
history,  language,  geography,  chronology,  poli- 
tics and  the  fine  arts  of  the  many  countries  that 
issue  stamps.  The  revenue  or  bill  stamps  of 
Canada  present  upon  their  face  the  most  truthful 
likeness  of  Queen  Victoria  known  to  exist.  The 
only  authentic  view  of  the  city  of  Sydney,  in 
New  South  Wales  in  its  earlier  days,  exists 
upon  an  old  postage  stamp,  crudely  engraved, 
yet  wonderfully  accurate. 

Postage  stamps  generally  bear  upon  their 
face  the  efiigy  of  the  reigning  king  or  prince, 
or  the  national  arms,  or  various  other  attributes 
of  sovereignty.  The  various  alterations  to 
which  stamps  of  a  country  have  been  subjected 
during  the  passing  years  have  furnished  in  many 
instances  proofs  of  political  or  dynastical  move- 
ments of  certain  states  or  countries.  History  is 
taught  in  the  stamps  bearing  portraits  of  rulers. 
There  have  been  issued  for  Great  Britain  and 
her  colonies  over  1.325  stamps  of  different  de- 
signs and  value,  bearing  the  portrait  of  Queen 
■Victoria.  The  stamps  of  other  countries  are 
embellished  by  numerals,  heraldic  devices  and 
arabesques,  the  latter  emanating  from  Moham- 
medan lands.     Others  bear  the  figures  of  gods 
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and  goddesses  and  various  devices,  thus  enabling 
the  collector  to  tell  whence  they  come.  The  col- 
lector can  trace  the  changes  of  governments, 
kingdoms,  and  empires  that  have  become  repub- 
lics, and  republics  that  have  provisional  gov- 
ernment regencies,  insurrections,  rebellions  and 
confederacies.  Upon  the  simple  postage  stamp 
can  be  studied  the  rise,  decline  and  fall  of  em- 
pires, monarchies  and  republics.  The  displace- 
ment of  the  stamps  of  the  Roman  States,  of  the 
Church  and  the  Kingdom  of  Naples,  tells  of  the 
establishment  of  the  kingdom  of  Italy.  The 
disappearance  of  the  Confederate  stamps  from 
circulation  told  of  the  close  of  the  Civil  War  in 
America.  The  absence  from  circulation  of  the 
beautiful  stamps  of  New  Brunswick  and  Nova 
Scotia  heralded  the  fact  of  the  confederation  of 
these  provinces  under  the  Dominion  of  Canada. 
The  rise  of  the  German  Empire  made  obsolete 
various  continental  stamps  as  well  as  those  of 
Alsace  and  Lorraine.  In  other  instances  old 
stamp"5  nave  been  superseded  by  stamps  of 
newer  design,  but  the  majority  of  obsolete 
stamps  have  been  set  aside  by  external  forces 
and  thus  illustrate  history  and  political  geogra- 
phy. The  more  recent  rise  and  rapid  progress 
of  Japan  is  noticed  by  a  series  of  stamps  en- 
graved by  native  artists  and  printed  upon  paper 
of  native   manufacture. 

The  S-cent  stamp  of  the  United  States  first 
issued  bears  the  face  of  one  of  the  heroes  of 
the  Mexican  War.  Insidiously,  the  collector  is 
led  to  inquire  into  the  history  of  the  war,  and 
in  a  short  time  learns  the  relation  existing  be- 
tween Mexico  and  other  countries.  He  learns 
that  Spain  was  known  to  the  Romans  as  His- 
pania,  that  France  was  known  as  Gallia,  and 
what  now  comprises  the  Ottoman  Empire  was 
formerly  a  group  of  provinces  of  Greece  and 
Rome.  He  learns  where  each  stamp-issuing 
country  is  located,  and  by  what  government  it 
is  ruled,  in  order  to  understand  and  classify  his 
stamps  properly,  and  in  the  chronological  order 
of  their  issue.  The  relation  philately  bears  to 
the  study  of  languages  is  an  important  feature 
of  the  science.  Native  letters  and  Arabic  nu- 
merals are  found  upon  the  stamps  of  many 
countries,  including  Montenegro,  Bulgaria,  Ser- 
via  and  Russia.  There  are  countries  employing 
both  native  and  Roman  letters  and  numerals, 
such  as  China  and  Japan,  Egypt  and  Turkey, 
and  some  of  the  native  Indian  and  Oriental 
States. 

There  are  750.000  collectors  scattered 
throughout  the  world  in  about  the  following 
proportions:  United  States,  between  150,000 and 
tSo.ooo;  Canada,  30,000  to  50.000;  South  Amei- 
ica,  4,000  to  5,000;  Great  Britain,  120.000  to 
140.000;  France  and  Belgium,  90,000  to  120,000; 
Germany,  50,000  to  So.ooo;  Austria,  30,000  to 
60.000;  Italy,  6,000  to  8,000:  Spain  and  Portu- 
gal, 4.000  to  7,000;  Switzerland.  6,000  to  8,000; 
all  other  European  countries,  30,000  to  55,000; 
Asia,  1,500  to  3.000;  Africa,  600  to  1,500;  Aus- 
tralia, 2,000  to  3,000;  West  Indies,  600  to  1,400; 
countries  and  colonies  not  included  in  the  above 
list,  about  1,000,  or  a  total  of  about  700,000. 

Among  celebrated  philatelists  are  kings, 
queens,  presidents,  prominent  financiers  and 
men  of  affairs.  There  are  many  collections 
valued  at  from  $10,000  to  $100,000,  and  the 
Rothschild  collection  is  said  to  be  worth 
$175,000,     One  of  the  most   valuable   is  that  in 


the  British  Museum.  There  are  other  than 
philatelists  proper  who  collect  stamps.  A  great 
many  artists  gather  the  more  beautiful  speci- 
mens to  study  designs.  These  are  also  very 
valuable  guides  in  the  matter  of  engraving  on 
tinted  paper.  The  stamps  of  the  French  Re- 
public are  masterpieces  in  this  respect.  Until 
they  appeared,  it  was  never  thought  possible  to 
give  such  effects  in  engraving  on  tints.  The 
engraving  companies  now  have  in  many  in- 
stances beautiful  collections  of  stamps,  but  they 
are,  of  course,  of  the  uncanceled  varieties. 

The  American  Philatelic  Association  has 
over  a  thousand  members  scattered  throughout 
all  the  States  of  the  Union.  The  members  in 
New  York  City  are  among  the  representative 
men  of  the  country.  Among  them  may  be 
found  clergymen,  physicians,  lawyers,  mer- 
chants and  stock-brokers,  there  being  some  20 
members  of  the  New  York  Stock  Exchange 
in  the  Association.  In  addition  to  the  American 
Association  there  are  branch  societies  in  nearly 
all  the  large  cities  of  the  United   States. 

The  first  sale  of  postage  stamps  by  public 
auction   took  place  in  London   18  March   1872. 
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Confederate  States  Provisional  Stamps. 

The  catalogue  comprised  some  275  specimens, 
and  the  time  of  the  sale  was  about  four  and  one- 
half   hours. 

Among  the  rare  American  stamps  highly 
prized  by  collectors  are  the  early  United  States 
provisionals,  issued  in  1845.  The  government, 
being  unwilling  to  undertake  the  expense  of  a 
general  issue  of  postage  stamps,  permitted  the 
postmasters  of  certain  towns  and  cities  to  issue 
stamps  at  their  own  expense  and  for  their  own 
convenience.  The  postmasters  of  Alexandria, 
Va.,  Brattleboro,  Vt.,  Baltimore,  Md.,  New 
Haven,  Conn.,  New  York,  N.  Y..  Providence, 
R.  I.,  and  St.  Louis,  Mo.  adopted  the  plan  with 
such  success  that  the  government  undertook  in 
1847  a  general  issue.  Other  rare  stamps  are 
the  Confederate  provisionals  issued  during  the 
Civil  War,  by  the  postmasters  in  several 
Southern  cities.  These  stamps  were  superseded 
by  the  regular  issue  of  the  Confederate  Gov- 
ernment. 

The  philatelist  collects  not  only  postage 
stamps,    but    revenue,    telegraph    and    express 
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stamps,  now  long  since  obsolete.  The  internal 
revenue  stamps  formerly  used  on  proprietary 
articles  were  of  varied  design.  There  \vas  a 
common  stamp  for  them  just  as  there  is  now 
for  tobacco.  But  under  the  law  any  manu- 
facturer who  was  willing  to  bear  the  additional 
expense  of  preparing  a  special  die,  and  the  fur- 
ther cost,  if  any,  of  printing  stamps  after  his 
own  design,  could  have  special  stamps  printed 
for  him  at  the  government  bureau.  So  many 
of  the  proprietors  of  well-known  articles,  par- 
ticularly patent  medicines,  availed  themselves  of 
the  privilege  because  of  the  prestige  and  adver- 
tising which  it  carried.  A  unique  branch  of 
philately  is  that  of  State  revenue  stamps.  These 
stamps,  which  are  exceedingly  rare,  represent 
the  tax  imposed  upon  the  citizens  by  the  State 
government  in  addition  to  a  regular  tax  im- 
posed by  the  United  States  Government.  Only 
a  few  States  have  ever  issued  revenue  stamps. 
They  are  Alabama,  California,  Louisiana,  Ore- 
gon and  Nevada.  Those  of  Alabama  have  arms 
in  the  centre  and  are  printed  in  vermilion,  red 
and  dark  blue.  Their  values  are  $i  and  $2. 
Telegraph  and  express  stamps  are  much  prized 
by  collectors  on  account  of  their  extreme  rarity. 
They  are  not  issued  by  governments,  but  by 
private  corporations,  and  are  both  stamps  and 
franks. 

Second  only  in  importance  to  stamps  them- 
selves is  the  literature  relating  to  them,  and 
the  collector  who  desires  to  keep  abreast  with 
the  latest  developments  in  matters  pertaining 
to  stamp  collecting  must  devote  consid- 
erable time,  space,  and  money  to  his 
philatelic  library.  The  most  rapid  growth 
in  this  line  has  occurred  within  recent  years. 
About  1863  the  first  journal  devoted  to  the 
"literature"  of  postage  stamps  appeared  in  Bel- 
gium. It  was  a  monthly  publication,  *Le  Tim- 
bre Poste.'  The  first  stamp  paper  started  in 
the  United  States  was  the  'Philatelic  Journal 
of  America.'  Philatelic  papers  are  published 
most  numerously  in  this  country,  though  the 
highest  class  of  them  come  from  foreign  lands. 
Among  the  countries  that  contribute  liberally  to 
philatelic  literature,  outside  of  the  United  States, 
are  England,  Germany,  France,  Belgium,  Italy, 
Austria,  Spain,  Switzerland,  Denmark,  Mexico, 
Brazil,  Argentine  Republic,  Chile  and  Peru,  one 
or  more  papers  being  issued  from  each  of  these. 
But  more  important  and  desirable  to  the  col- 
lector than  all  the  regular  philatelic  publica- 
tions are  the  catalogues,  giving  a  list  of  all  the 
stamps  ever  issued  and  the  prices  of  most  of 
them.  Up  to  a  recent  date  there  was  but  one 
American  catalogue  that  was  generally  accepted 
by  collectors  and  dealers  alike,  but  now  there 
are  several  catalogues  issued  in  the  United 
States  by  different  houses,  all  of  which  will  be 
much  fuller  and  more  comprehensive  than  any 
heretofore  published.  The  catalogues  issued  by 
English,  German  and  French  dealers  are  also 
utilized  to  some  extent  in  this  country  as  the 
basis  of  valuation,  as  they  are  usually  more  cor- 
rect as  to  the  actual  market  value  of  foreign 
stamps.  Handbooks  play  no  small  part  in  a 
philatelic  library.  They  are  usually  the  produc- 
tion of  a  student  of  the  stamps  of  some  particu- 
lar country,  and  the  e.xhaustiveness  with  which 
the  subject  is  entered  into  indicates  a  marvelous 
amount  of  patience  and  research  on  the  part  of 


the  author.     These  monographs  are  mostly  in  de- 
mand by  advanced  collectors  and  specialists. 

Stringent  laws  have  been  adopted  by  the 
United  States  and  other  countries  prohibiting 
under  penalty  of  fine  and  imprisonment  the 
making  in  any  manner  of  fac-similes  of  the 
regular  issues  of  postage  or  revenue  stamps. 
These  laws  prevent  also  the  printing  or  pub- 
lishing of  fac-similes  of  government  stamps  in 
books,  newspapers,  periodicals,  or  other  publi- 
cations, as  a  protection  against  counterfeiting. 
See  Post  and  Post.vge. 

Will  M.  Clemens, 

Editorial  Staff,  'Encyclopedia  Americana.'' 

Philemon,  fi-le'mon,  Greek  comic  poet:  b. 
Soli,  Cilicia,  about  360  B.C. ;  d.  262.  He  became 
a  citizen  of  Athens  before  330  B.C.,  and  wrote 
nearly  100  comedies  (unless  the  grammarians 
have  confused  variant  titles  or  have  assigned  to 
him  plays  written  by  his  son),  of  which  frag- 
mentary quotations,  mostly  from  Stobaeus,  re- 
main (ed.  in  Kock,  'Comicorum  Atticorum 
Fragmenta,'  1884).  An  idea  of  his  wit,  which 
was  ranked  above  that  of  Menander  in  his  own 
day,  may  be  obtained  from  Plautus'  imitations 
in  the  'Mercator,'  'Trinummus*  and  *Mostel- 
laria*  of  Philemon's  'Emporus,'  'Thesaurus,* 
and    'Phasma.' 

Philemon  and  Baucis,  ba'sTs,  in  Greek 
mythology,  a  couple  celebrated  for  their  faith- 
ful affection  even  in  advanced  age.  Jupiter  and 
Mercury  traveling  through  Phrygia  in  a  human 
form  found  no  one  willing  to  entertain  them 
except  this  aged  couple,  who  received  them  hos- 
pitably, washed  their  feet,  set  before  them  a  rus- 
tic meal,  and  prepared  a  couch  for  their  repose. 
The  deities  then  took  their  hosts  to  a  neighbor- 
ing mountain,  and  when  they  looked  behind 
them  they  saw  their  village  sunk  beneath  the 
waves ;  but  the  cottage  in  which  they  had  wel- 
comed the  pilgrims  had  become  a  magnificent 
temple.  Jupiter  promised  also  to  fulfil  all  their 
wishes ;  but  they  only  asked  that  they  might  die 
together  as  servants  in  that  temple.  At  length, 
at  a  very  advanced  age,  as  they  sat  at  the  temple 
door  they  were  at  once  transformed,  Philemon 
into  an  oak,  and  Baucis  into  a  linden.  They 
were  conscious  of  their  change,  which  came 
gradually  upon  them,  and  while  they  were  able 
to  see  and  speak  they  took  the  most  affectionate 
leave  of  each  other.  The  trees  were  considered 
sacred. 

Philemon,  Epistle  to,  one  of  the  four  let- 
ters written  by  Saint  Paul  while  he  was  detained 
a  prisoner  at  Rome  for  the  first  time ;  it  is  the 
shortest  of  all  the  extant  Pauline  epistles ;  its 
genuineness  is  hardly  questioned  by  any  of  the 
biblical  critics.  The  epistle  possesses  a  deep 
human  interest  as  defining  the  relation  of 
brotherhood  subsisting  between  Christians,  and 
the  equality  of  all  men,  regardless  of  station,  in 
God's  sight  and  in  the  face  of  the  Christian 
Church ;  while  at  the  same  time  it  makes  no 
pronouncement  upon  the  question  whether  the 
man  who  is  a  slave  is  bound  in  conscience  to  be 
ever  subject  to  his  master  till  duly  liberated. 
The  epistle  is  a  model  of  what  such  a  writing 
should  be;  it  is  marked  by  the  graces  of  style 
and  the  highest  courtesy  and  delicacy  of  feeling. 

Philetas  (fi-le'tas)  of  Cos,  Greek  poet  and 
grammarian :  b.  island  of  Cos,  about  350  B.C. ; 
d.  about  290  B.C.     He  was  preceptor  to  Ptolemy 
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II.  Philadelphus  and  is  quoted  by  Theocritus  as 
his  model.  He  was  author  of  elegies,  epigrams 
and  grammatical  works  which  were  imitated 
and  much  admired  by  Propertius,  and  as  a  poet 
was  ranked  by  the  Alexandrian  critics  second 
only  to  Callimachus.  Fragments  of  his  poems 
still  in  existence  were  collected  and  published  in 
1829.  Consult  Couat,  "La  Poesie  Alexandrine,' 
and  Weber,  'Elegische  Dichter  der  Hellenen' 
(1826). 

Philharmon'ic  Societies,  are  organizations 
for  the  cultivation  of  orchestral  music,  and  are 
generally  found  in  all  large  cities.  The  London 
society,  founded  in  1813,  has  not  only  produced 
many  works  by  British  composers,  but  has  also 
brought  to  England  several  great  foreign  com- 
posers to  conduct  at  its  concerts.  Among  these 
are  Cherubini  (1815),  Spohr  (1820  and  1843), 
Weber  (1826),  Mendelssohn  (1829,  1842,  1844, 
1847),  Wagner  (1855),  and  Gounod  (1871), 
some  of  whom  wrote  works  expressly  for  the 
society.  Beethoven's  great  ninth  symphony  was 
written  for  the  London  society  and  its  timely 
aid  helped  to  soothe  the  sadness  of  the  great 
composer's  last  hours.  Among  its  regular  con- 
ductors have  been  most  of  the  best-known  of 
English  19th  century  musicians.  The  Philhar- 
monic Society  of  New  York  was  organized  in 
1842.  Among  its  conductors  have  been  Berg- 
man, Damrosch,  Thomas,  Seidl,  Paur,  and  Wal- 
ter Damrosch  (1902).  The  orchestra  numbers 
over  100  performers.  There  are  also  philhar- 
monic organizations  in  Vienna,  Berlin,  Cincin- 
nati, Chicago  and  other  cities. 

Philhellenes,  fil-herenz  (Greek,  philellcn), 
a  term  employed  to  designate  those  who  were 
friendly  to  the  Greeks  in  their  struggle  for  inde- 
pendence in  the  first  quarter  of  the  19th  century. 
They  were  of  all  nationalities,  Lord  Byron  being 
one  of  the  most  noted,  and  associations  of  Phil- 
hellenes occupied  themselves  in  collecting  re- 
sources in  aid  of  the  struggling  Greeks. 

Philidor,  fil'i-dor,  the  assumed  name  of 
Francois  Andre  Danic.\n,  French  musician: 
b.  Dreux  7  Sept.  1726;  d.  London  30  Aug.  1795. 
He  became  a  choir-boy  in  the  royal  cliapel ; 
traveled  in  Holland,  England  and  Germany, 
where  he  became  known  as  a  chess  player;  re- 
turned in  1754  to  Paris,  where  he  wrote  several 
successful  comic  operas,  among  them  'Le 
Marechal  ferrant'  (1761),  some  original  and 
able  tragic  operas,  'Ernelinde'  (1767)  being  the 
best  known,  and  various  religious  compositions. 
His  'Analyse  du  Jeu  des  Eches'  (l777)  was 
long  an  authoritative  work  on  chess.  Consult 
Allen,  'The  Life  of  Philidor'   (1864). 

Philinte,  fi-laiit,  a  character  in  Moliere's 
'Misanthrope'  (1666).  His  easy-going  toler- 
ance of  the  faults  of  his  friends  due  to  his  recog- 
nition of  the  impossibility  of  reforming  them 
makes  him  a  strong  contrast  to  the  impatient 
hero  Alceste. 

Philip  the  Apostle,  one  of  Jesus  Christ's 
chosen  twelve.  In  the  synoptical  gospels  he  is 
merely  named  on  occasion  as  one  of  the  twelve ; 
in  the  Fourth  Gospel  he  is  individualized ;  there 
the  manner  of  his  call  is  told.  Jesus  "found 
Philip,"  who  "was  from  Bethsaida"  and  said  to 
him,  "Follow  me."  He  appears  to  have  been  a 
disciple  of  John  the  Baptist.  Immediately  after 
he  was  himself  called  he  brought  to  Jesus  his 
companion    Nathaniel     (called    also    Bartholo- 


mew). Philip  is  the  only  one  of  the  apostles 
who  had  a  Greek  name ;  probably  he  spoke 
Greek,  as  it  was  to  him  that  "certain  Greeks 
came"  to  request  to  be  admitted  to  the  presence 
of  Jesus.  He  is  one  of  the  two  apostles  who 
alone  are  named  in  the  narrative  of  the  miracle 
of  the  feeding  of  the  five  thousand.  Of  his  life 
after  the  apostles  went  forth  on  their  mission 
very  little  is  known.  According  to  Theodoret 
and  Eusebius  his  special  field  was  the  two 
Phrygias.  His  festival  is  observed  in  the  East- 
ern Church  on  14  November,  in  the  Latin  Church 
on  I  May. 

Philip  the  Evangelist,  or  Philip  the  Dea- 
con, was  \/ith  Stephen  and  five  others  chosen 
by  the  apostles  to  administer  the  economic 
affairs  of  the  faithful  in  Jerusalem.  After  the 
death  of  Stephen,  Philip  went  as  an  evangelist 
into  Samaria,  where  his  ministry  was  exceed- 
ingly fruitful  (.-Vets  viii.),  and  where  Simon 
Magus  professed  the  faith,  convinced  by  Philip's 
preaching.  Other  incidents  of  Philip's  life  re- 
corded in  the  same  chapter  of  Acts  are,  the  con- 
version of  the  Ethiopian  eunuch,  and  the  preach- 
ing of  the  gospel  in  all  the  cities  of  Philistia  till 
he  came  to  Caesarea.  He  appears  to  have  fixed 
his  residence  there,  for,  several  years  after, 
when  Paul  visited  Cresarea  he  was  entertained 
in  the  house  of  Philip,  who  at  that  time  "had 
four  daughters,  virgins,  which  did  prophesy" 
(Acts  xxi.).  The  history  of  this  Philip  has 
been  by  many  ancient  writers  confounded  with 
that  of  Philip  the  Apostle.  The  Latin  Church 
commemorates  Philip  the  Deacon  on  6  June. 

Philip  (Marcus  Julius  Philippus),  styled 
"the  Arabian,"  Roman  emperor :  b.  Arabia  about 
204;  d.  249.  He  entered  the  Roman  military 
service  and  became  Praetorian  prefect  243.  The 
Emperor  Gordian  was  forced  to  receive  him  as 
a  colleague  on  the  throne  by  the  army  which  had 
conquered  Sapor,  king  of  Persia ;  and  in  244 
Philip  put  his  rival  to  death  and  became  sole  em- 
peror. In  248  he  celebrated  the  thousandth  anni- 
versary of  the  founding  of  Rome  by  a  remark- 
able exhibition  of  the  secular  games.  He  was 
killed  in  battle  by  the  soldiers  of  Decius. 

Philip  I.  (Fr.  fe-Iep),  king  of  France,  son 
of  Henry  I.  and  Anne  of  Russia :  b.  1052 ;  d.  29 
July  1108.  He  succeeded  to  the  throne  in  1059, 
ruling  for  a  year  jointly  with  his  father,  and 
from  1060-6  under  the  regency  of  his  uncle, 
Baldwin  V.  of  Flanders,  and  his  mother.  His 
reign  was  troubled  by  frequent  contests  between 
his  great  feudatories,  among  whom  was  William 
I.  of  England,  Duke  of  Normandy,  yet  he  suc- 
ceeded in  greatly  extending  his  domain.  He 
married  Bertha  of  Holland  in  1071  and  though 
a  son  was  born  to  them  in  1081,  who  later  became 
Louis  'VI.,  he  repudiated  his  wife  and  lived 
openly  with  Bertrada,  Countess  of  Anjou.  In 
1095,  a  year  after  Bertha's  death,  he  was  e.xcom- 
municated,  and  in  1 100  was  forced  by  the  legates 
of  Paschal  II.  to  acknowledge  his  son  Louis 
VI.  co-regent. 

Philip  II.,  or  Philip  Augustus,  king  of 
France,  son  of  Louis  VII. :  b.  Gonesse,  near 
Paris,  21  Aug.  1165;  d.  Mantes  14  July  1223. 
He  became  co-regent  in  1179  and  a  year  later 
succeeded  his  father.  He  persecuted  the  Jews, 
driving  them  in  1 182  from  the  country,  and 
profited  bv  Henry  II. 's  quarrels  with  his  children 
to  force  the  English  king  to  do  him  homage  for 
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his  continental  fiefs.  He  undertook  the  third  cru- 
sade with  Richard  I.  of  England  m  iigo,  but  the 
two  kings  quarreled  after  the  capture  of  Acre 
and  Philip  returned  to  France,  intrigued  with 
the  German  emperor  to  imprison  Richard  on 
his  way  home,  made  an  alliance  with  John, 
whom  he  had  assisted  to  the  English  throne, 
and,  in  spite  of  this,  invaded  Normandy.  His 
quarrel  with  John  was  renewed  in  II99,  when 
Philip's  tive-year  war  with  Richard  ended  with 
Richard's  death.  A  nephew  of  both  Richard 
and  John,  Arthur  of  Brittany  claimed  the 
crown  from  John,  at  Philip's  instigation,  but 
was  seized  and  killed  by  the  English  king,  who 
as  Philip's  vassal  was  condemned  for  this  crime 
to  lose  his  continental  fiefs  of  Normandy, 
Maine,  Touraine,  and  Anjou.  Only  a  part  of 
Guyenne  remained  in  the  possession  of  the 
English.  But  John  formed  an  alliance  first  with 
Ferrand  of  Portugal,  count  of  Flanders,  and 
then  with  Otto  IV.  of  Germany,  only  to  be  de- 
feated by  Philip's  splendid  military  organization 
at  Bouvines  in  1214,  the  foundation  of  the  con- 
tinental greatness  of  the  French  kingdom.  Dur- 
ing John's  struggle  with  the  nobles  Philip  as- 
sisted them  and  put  his  son  Louis  forward  as  a 
claimant  to  the  English  throne.  His  internal 
policy  was  no  less  active;  the  crown  was  made 
more  powerful  by  a  reformed  system  of  admin- 
istration ;  papal  influence  in  France  was  obsti- 
nately combatted  ;  the  feudal  system  made  subser- 
vient to  the  king;  and  in  Paris  he  aided  in  the 
building  of  the  first  Louvre  and  Notre  Dame,  and 
in  the  foundation  of  the  University.  _  Philip  mar- 
ried Isabella  of  Hainault,  who  died  in  ii9o;then 
Ingeburga,  daughter  of  Waldemar  of  Denmark, 
whom  he  repudiated  in  less  than  three  months 
(1193)  ;  and  in  June  1196  Agnes  of  iNIeran  (in 
the  Tyrol).  This  marriage  was  declared  null 
by  the  Pope  and  Philip  was  forced  to  receive 
Ingeburga  again.  Agnes  died  in  1201 ;  her 
children  were  legitimatized  by  the  Pope.  Philip 
•was  the  ablest  of  the  Capetingian  kings  of 
France.  Consult:  Delisle,  'Catalogue  des 
Actes  de  Philippe-Auguste'  (1856)  ;  and  Car- 
tellieri,   'Philipp  11.  August'    (1898-1900). 

Philip  III.,  king  of  France,  called  Le 
Hardi,  "The  Bold":  b.  Poissy  3  April  1245;  d. 
Perpignan  5  Oct.  1285.  He  succeeded  his  father 
Louis  IX.  in  1270;  inherited  in  1271  from  his 
uncle  Alphonse,  count  of  Poitou  and  Toulouse, 
much  of  Languedoc ;  was  under  the  influence  of 
Pierre  de  Broce  until  1274  when  he  married 
Marie  of  Brabant,  who  ruled  the  king  there- 
after ;  and  undertook  to  punish  Peter  of  Aragon 
for  the  massacre  known  as  the  Sicilian  Vespers 
(q.v.),  making  war  on  him  in  1283.  He  died 
on  his  way  home  after  an  unsuccessful  campaign. 
Consult  Langlois  *Le  Regne  de  Philippe  le 
Hardi'    (1887). 

Philip  IV.,  king  of  France,  called  Le 
Bel,  "The  Fair,"  son  of  the  preceding:  b.  Fon- 
tainebleau  1268;  d.  29  Nov.  1314.  He  came  to  the 
throne  in  1285,  W'as  crowned  at  Rheims  6  Jan. 
1286,  and  began  his  reign  with  Champagne  and 
Brie  as  appanages,  thanks  to  his  marriage  (1284) 
with  Johanna  of  Navarre.  Guyenne  he  won 
from  Edward  I.  of  England  in  1294  only  to  re- 
store it  in  1299,  when  he  gained  the  most  of 
Aquitaine.  Almost  immediately  afterward  he 
occupied  Flanders,  but  ruled  there  so  cruelly  as 
to  arouse  a  great   revolt   under  the  leadership 


of  the  weaver  Peter  de  Koninck.     The  French 
nobles  were  terribly  beaten  by  these  Flemings  at 
Courtrai    (Kortrijk)    11   July  1302,  the  "Day  of 
Spurs,"  "after  which  4,000  gilt  spurs  were  hung 
as  trophies   in  Courtrai  cathedral."     Two  years 
later  Philip  made  peace  with  Flanders,  giving  up 
his  title  to  the  country.  The  subjection  of  Lyons 
to  the  crown   (1312)   was  his  last  and  most  im- 
portant   addition    to    the    royal    territory.     But 
neither  temporal  strife  nor  territorial  change  is 
the  most  important  event  of  Philip's^  reign.     His 
relations  with  the  papacy  and  his   internal  and 
financial   policy   are   the   two   things   that  mark 
out    Philip's    rule  — if   not    Philip's   self,    for   it 
is  impossible  to  decide  how  far  his  personality 
was  a  factor  in  diplomacy  or  administration  ;  con- 
temporary mention  of  him  gives  no  hint  of  any 
vigor,    force,    or    ability,    whereas    modern    his- 
torians   are   loath   to   describe   the    far-reaching 
events  of  his  reign  without  intimating  that  they 
were   primarily   the   result   of   his    own   definite 
policy.     His  break  with  Boniface  VIII.,  whether 
due  to  the  King  or  to  his  civil  jurisconsults,  be- 
gan in  the  early  years   of   Philip's  reign,   when 
the  Pope  attempted  to  bring  Philip  and  Edward 
of   England   to   a   peaceable   understanding.     In 
1296  the  Pope  issued  a  bull  bidding  the  clergy 
pay  no  taxes  to  the  crown  or  any  other  temporal- 
ity  without  papal   consent,   under   pains   of   the 
ban.     An  apparent   reconciliation  took  place   in 
1297,    but    three    years    afterward    the    Pope's 
legate  to  France  was  arrested  by  the  King  on 
the   charge    (speciously   trumpted   up)    of   trea- 
son, specifically  of  rousing  the  people  to  revolt. 
In   the    following   year    Philip    and   the    French 
kingdom   were   interdicted   by   papal   ban.     The 
countermove   was   sharp  and  decisive ;   Nogaret, 
Philip's  greatest  lawyer-diplomat,  with  the  help 
of  the  Colonne,  seized  the  person  of  the   Pope, 
who  died   soon  after   (l304')-     Moreover  Philip 
succeeded  in  electing  the   Bishop   of   Bordeaux, 
Bertrand  de  Goth,  as  Pope  Clement  V.,  and  in 
keeping  the  curia  out  of  Rome  and  in  Avli^non, 
the  beginning  of  the   "Great  Captivity,"  u.iring 
which  the  Papacy  was  under  French  control  for 
70  years.     The  internal  administration  of  Philip 
was  significant  in  that  fresh  and  cruel  taxes  were 
levied,  the  Jews    (1306)    and  Lombards    (1311) 
persecuted  for  their  wealth,  the  Templars  con- 
demned   (1312),   and   the   coinage   of  the   realm 
debased.     Consult:    Boutaric,    'La    France   sous 
Philippe  le  Bel>    (1869)  ;  Renan,  'Etudes  sur  la 
Politique    religieuse    du    Regne    de    Philippe    le 
Bel'    (1899). 

Philip  V.  (Le  Long,  le  loiig),  ki'  j-  of 
France,  son  of  Philip  IV.:  b.  about  1294;  d.  1322. 
He  succeeded  to  the  throne  in  1316  by  the  Salic 
law  which  excluded  the  daughter  of  his  brother 
Louis  X.  In  1317  Philip  settled  the  dispute  with 
Flanders,  acquiring  additional  territory,  and 
throughout  his  reign  endeavored  to  make  various 
reforms,  but  was  usually  thwarted  by  theStates- 
General.  In  1320  a  cruel  persecution  against  the 
Jews  was  begun  and  Philip's  death  occurred  in 
the  midst  of  it.  Consult  Lechugeur,  'Histoire 
Philippe  V.  le  Long'    (1897). 

Philip  VI.,  king  of  France,  originally 
count  of  Valois,  and  hence  founder  of  the  House 
of  Valois  and  styled  Philip  of  Valois:  b.  1293; 
d.  Nogent-le-Roi  22  Aug.  1350.  He  was  grand- 
son of  Philip  III.  le  Hardi  (q.v.),  and  had 
shown  himself  an  able  soldier  before  he  became 
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count,  i6  Dec.  1325,  and  as  count  a  fiery  feudal 
lord  before  he  came  to  the  throne  I  April  1328. 
A  cousin  of  Charles  IV.  his  claim  was  pre- 
ferred by  the  second  application  of  the  Salic  law 
(tne  first  in  1616  when  Philip  V.  came  to  the 
throne)  to  that  of  the  posthumous  infant  daugh- 
ter of  Charles.  The  claim  of  Philip  was  ad- 
mitted in  1330  by  Edward  III.  of  England.  Put- 
ting himself  at  the  head  of  the  nobles,  who  were 
eager  to  take  vengeance  on  the  Flemish  for  the 
defeat  of  Courtrai,  the  King  won  the  battle  of 
Cassel  23  Aug.  1328  and  made  Flanders  a  French 
county.  Philip's  interference  in  Scotland,  his  at- 
tempt to  close  Flanders  to  English  merchants, 
and  a  story  that  he  had  become  Count  of  Valois 
by  trickery,  and  so  King  of  France,  prompted 
Edward  III.  of  England  to  reconsider  his 
acquiescence  in  Philip's  accession  to  the  throne, 
and  he  claimed  the  French  crown  for  himself  as 
son  of  Isabelle,  sister  of  Charles  IV.  (in  spite  of 
the  Salic  law).  In  1337  the  Hundred  Years' 
war  broke  out.  Its  main  events  occurring  in 
this  reign  are  the  defeat  of  Philip's  fleet  at 
Sluys  (1340),  which  laid  the  foundation  of 
British  supremacy  in  the  Channel,  and  the  loss 
of  the  great  battle  of  Crecy  (1340)  and  of  the 
city  of  Calais  (1347).  The  terrible  Black  Death 
devastated  France  during  the  last  years  of 
Philip's  life.  His  reign,  though  the  source  of 
so  much  mediate  loss  to  France,  was  not  with- 
out territorial  gain ;  Valois,  of  course,  came  to 
the  crown ;  Champagne  and  Brie  were  ceded  by 
Philippe  d'Ebreux ;  and  Montpellier  and  Dauph- 
iny  were  bought.  Philip  VI.  was  succeeded  by 
his  son  John  II.,  called  "The  Good."  Consult 
Gaillard,  'Histoire  de  la  Querelle  de  Philippe  de 
Valois  et  d'Edouard  III.*  (i8ig),and  Longman, 
'Life  and  Times  of  Edward  the  Third'  (1869). 
Philip  II.,  king  of  Macedon:  b.  Pella  382 
B.C. ;  d.  336  B.C.  He  was  the  youngest  son  of 
Amyntas  II.,  and  obtained  at  Thebes  a  careful 
education,  gaining  knowledge  of  military  insti- 
tutions and  statecraft  from  Epaminondas  (q.v.), 
the  victor  of  Leuctra,  and  familiarizing  himself 
also  with  the  intellectual  culture  of  the  Greeks. 
He  was  later  regarded  as  an  orator  of  consider- 
able ability.  On  the  death  of  his  brother  Per- 
diccas  III.  (359  B.C.),  he  became  the  supreme 
ruler  of  Macedonia  as  guardian  of  his  nephew 
Amyntas,  whom  he  soon  set  aside  in  order  to 
assume  for  himself  the  regal  title.  At  that  time 
Macedonia  was  in  very  real  danger.  Pausanias, 
a  pretender  who  had  been  expelled  from  the 
kingdom,  and  Argsus,  who  had  once  held  the 
throne  for  two  years  while  Amyntas  II.  was  a 
fugitive  in  Thcssaly,  now  asserted  claims  to  the 
royal  power.  The  Paeonians  were  making  attacks 
at  the  north,  the  Illyrians  on  the  west.  Philip 
reorganized  the  army,  increasing  its  efficiency 
by  the  invention  of  the  well-known  Macedonian 
phalanx ;  a  compact  mass  protected  by  round 
shields  and  bristling  with  long  spears.  In  a  year 
he  had  completely  freed  himself  from  his  ene- 
mies, and  having  thus  made  his  small  domains 
secure  proceeded  to  enter  upon  that  career  of 
aggrandizement  which  extended  Macedonian 
sway  over  Greece.  _  There  were  then  three  pow- 
ers upon  the  position  of  which  his  success  de- 
pended. These  were  Amphipolis,  a  city  at  the 
mouth  of  the  Strymon,  once  a  colony  of  Athens, 
but  later  successful  in  revolt;  Olynthus,  the 
strongest  town  of  the  Thracian  peninsula ;  and 
Athens.      Philip    agreed    in    secret    negotiations 
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with  Athens  to  restore  Amphipolis :  on  condition 
of  being  given  control  of  Pydna,  the  latter  hav- 
ing a  harbor  on  the  Thermaic  gulf,  then  com- 
manded by  Athens.  He  captured  Amphipolis, 
and  then  marched  on  Pydna,  the  easy  conquest 
of  which  by  his  own  forces  and  not  through 
Athenian  aid  afforded  a  pretext  for  refusing  to 
keep  his  agreement.  He  prevented  any  co- 
operation between  Athens  and  Olynthus  by  tak- 
ing Potidaea  from  the  former  and  giving  it  to  the 
latter  in  356  B.C.  Not  long  after  he  took  the 
Thracian  settlement  of  Crenides,  which  he  re- 
named Philippi,  and  which  was  the  valuable 
centre  of  a  gold-mining  district.  His  capture  of 
Methone  in  352,  after  a  long  siege,  gave  him 
the  key  to  Thessaly,  where  he  quickly  established 
his  ascendency.  He  marched  as  far  south  as 
Thermopylre,  which  he  found  so  strongly  guarded 
that  he  retired.  Already,  in  352,  Demosthenes 
(q.v.),  in  his  first  philippic,  had  endeavored  to 
arouse  Athens  to  a  sense  of  its  danger.  Philip 
conquered  Thrace,  by  347  was  in  possession  of 
all  the  Chalcidian  cities,  and  in  that  year  took 
Olynthus,  which  had  received  tardy  and  in- 
effectual assistance  from  Athens,  with  whom 
Philip  concluded  peace  in  346.  He  then  en- 
tered Phocis.  destroyed  the  Phocian  cities,  and 
had  their  place  in  the  Amphictyonic  council  given 
to  himself.  His  Hellenic  influence  was  further 
conceded  by  his  joint  appointment  with  the 
Thessalians  and  Thebans  to  the  presidency  of 
the  Pythian  games.  In  340  he  began  the  siege 
of  Byzantium  and  Perinthus,  but  Athens,  finally 
alarmed,  sent  aid  under  Phocion,  who  in  23g 
compelled  Philip  to  raise  the  siege  of  both 
towns.  Philip  now  seemed  to  turn  his  attention 
to  the  peoples  of  the  north ;  but  his  agents  were 
busy  compassing  his  designs.  The  Amphictyonic 
council  declared  war  in  339  against  the  Locrians 
of  Amphissa  for  having  seized  part  of  the  sacred 
territory,  but  the  commander  of  the  army  sent 
accomplished  nothing.  In  337,  therefore,  Philip 
was  appointed  general.  He  marched  through 
Thermopylae,  and  took  Elatea.  Again  Demos- 
thenes thundered ;  the  Athenians  were  aroused 
and  formed  an  alliance  with  Thebes.  But  the 
combined  army  was  defeated  by  Philip  at 
Chaeronea  (.August  338).  Thus  ended  the  in- 
dependence of  Greece.  Athens  was  treated  with 
leniency,  but  Thebes  resisted,  and  fared  hardly. 
Philip  had  long  contemplated  the  invasion  of 
Persia,  and  had  now  the  means  of  accomplish- 
ing it  within  reach.  A  congress  was  held  at 
Corinth,  to  which  all  the  states  of  Greece  but 
Sparta  were  invited.  At  this  congress  the  war 
with  Persia  was  determined  on,  and  Philip  ap- 
pointed commander  of  the  confederate  forces. 
In  336  B.C.  he  celebrated  with  great  pomp  the 
marriage  of  his  daughter  Cleopatra  with  his 
brother-in-law  Alexander  of  Epirus,  by  which 
he  hoped  to  heal  this  division,  but  he  was 
assassinated  during  the  feast  by  a  Macedonian 
youth,  Pausanias,  who  had  a  private  grudge 
against  him.  Alexander  (q.v.)  and  his  mother 
Olympias  were  suspected  of  complicity  in  the 
plot.  Philip  was  a  bold  and  warlike  ruler,  with 
the  craft  which  he  found  necessary  if  he  were 
to  carry  out  an  ambitious  foreign  policy  by 
means  of  a  small  state.  He  was  a  patron  of  art 
and  literature.  Consult  the  study  by  Briickner 
(1837)  and  standard  histories  of  Greece.  See 
Greece,  History. 
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Philip  v.,  king  of  Macedon:  b.  237;  d. 
Ampliipolis  179  B.C.  He  was  eight  years  old  at 
the  death  of  his  father,  and  came  to  the  throne 
in  220  after  nine  years  of  capable  regency  of  his 
uncle,  Antigonus  Doson.  Philip  was  a  general 
but  no  statesman.  In  217,  having  joined  the 
Achaean  League,  he  defeated  the  ^tolians.  Li 
order  to  subdue  all  Greece  he  made  an  alliance 
with  Hannibal  against  the  Romans,  who  occu- 
pied Illyria.  In  the  first  Macedonian  war  (214- 
205)  he  accomplished  nothing  and  was  forced  to 
a  humiliating  peace.  He  still  aided  Hannibal 
with  supplies,  however,  and  in  200,  after  the  con- 
clusion of  the  second  Punic  war,  Rome,  roused 
by  this  fact  and  by  the  complaints  of  Attalus, 
the  Rhodians,  and  the  Egyptians,  made  war 
upon  him  again.  He  was  successful  until  Fla- 
minius  took  command,  and  then  the  allied  army 
of  Romans  and  ^-Etolians  completely  defeated 
him  at  Cynoscephala;  in  197,  the  end  of  the  second 
Macedonian  war.  Macedonia  became  an  ally  of 
Rome;  all  Philip's  alliances  and  conquests  were 
renounced,  and  he  had  to  pay  a  heavy  tribute. 
Perseus,  his  natural  son,  succeeded  to  the  throne. 
Consult:  Droysen,  'Geschichte  des  Hellenismus* 
(1877-8)  ;  and  Mahaffy,  'Alexander's  Empire' 
(1888). 

Philip  I.,  king  of  Spain,  surnamed  "the 
Handsome":  b.  Bruges  22  July  1478;  d.  Spain 
25  Sept.  1506.  He  was  the  son  of  Maximilian  I., 
emperor  of  Germany,  and  a  grandson  of  Charles 
the  Bold.  He  became  ruler  of  the  Netherlands 
in  1482,  and  by  his  marriage  in  1496  with  Joanna, 
daughter  of  Ferdinand  V.,  king  of  Aragon,  and 
.  Isabella,  queen  of  Castile,  he  obtained  the  crown 
of  Castile  in  1504.  He  was  the  father  of  the 
emperors  Charles  V.  and  Ferdinand  I. 

Philip  II.,  king  of  Spain,  son  of  the  em- 
peror Charles  V.  and  Isabella  of  Portugal :  b. 
Valladolid  21  May  1527;  d.  palace  of  the  Escor- 
ial  13  Sept.  1598.  He  was  married  in  1543  to 
Mary  of  Portugal,  who  died  in  1545  after  the 
birth  of  Don  Carlos ;  and  early  showed  himself 
haughty,  cold,  and  restrained,  so  that  the  pur- 
pose of  his  father  to  procure  for  him  the  im- 
perial election  was  made  impossible  by  his  un- 
popularity, and  in  1551  he  returned  to  Spain 
after  a  three  years'  stay  in  Germany  and  assumed 
the  royal  duties  there,  to  which  he  had  been 
accustomed  since  his  i6th  year,  when  upon  his 
father's  departure  for  Germany  the  boy  had 
become  regent  with  a  council  headed  by  the 
Duke  of  Alva.  Philip  married  Mary  of  England 
in  ISS4,  and  the  queen,  who  was  11  years  his 
senior,  seems  to  have  been  deeply  in  love  with 
him  and  was  certainly  greatly  influenced  by  his 
advice.  But  the  English  climate  did  not  agree 
with  him  and  in  1555  he  left  the  country  for 
Brussels,  having  been  appointed  governor  of  the 
Netherlands  and  of  the  Spanish  possessions  in 
Italy;  on  16  Jan.  1556  his  father  abdicated  the 
Spanish  throne  in  his  favor.  His  royal  policy 
was  "worldwide  power  for  Spain  and  the 
Roman  Catholic  Church,"  but  this  did  not  pre- 
vent war  with  the  Neapolitan  Pope  Paul  IV. 
and  the  papal  ally,  the  French  king,  both  of  whom 
were  defeated.  Yet  in  general  Philip's  project 
was  in  behalf  of  the  defense  of  the  Church, 
which  he  regarded  as  a  means  to  his  own  ends. 
With  English  help  he  had  defeated  the  French 
at  St.  Quentin  10  Aug.  1557,  and  at  Gravelines 
13  July  1558,  and  had  made  the  peace  of  Chateau 
Cambrcsis   in   April    1559.     Upon   Mary's  death 


(1558)  Philip  became  one  of  the  many  suitors 
of  Elizabeth,  her  successor,  but,  learning  that  her 
policy  was  entirely  opposed  to  his,  24  June 
1559  married  Isabella,  daughter  of  Henry  II.  of 
France.  In  the  meantime  Alva's  stern  attempts 
to  carry  out  the  policy  of  maintaining  Catholi- 
cism in  the  Netherlands  had  roused  the  province 
to  determined  rebellion  and  had  annihilated  the 
king's  income  from  Dutch  commerce,  so  that 
Alva  was  recalled  and  his  place  taken  first  by 
Requesens,  then  by  Philip's  brother,  Don  John, 
the  hero  of  the  wars  with  the  Moors  and  with 
the  Turks.  Don  John's  want  of  success  was 
apparently  due  to  the  king's  refusal  of  funds  as  a 
part  of  the  royal  plan  to  repress  this  brilliant 
and  popular  leader,  and  he  was  succeeded  by 
Alexander  Farnese.  In  1570,  after  the  death 
of  Isabella,  Philip  married  his  niece,  Anne  of 
Austria,  who  lived  only  ten  years  and  left  him 
one  son,  the  future  Philip  III.  Roused  by  the 
widespread  assistance  offered  his  rebellious 
Netherlands,  Philip  undertook  a  great  scheme  of 
European  conquest,  claimed  and  won  the  throne 
of  Portugal,  struck  a  great  blow  at  the  Nether- 
lands by  the  assassination  of  William  of  Orange, 
and,  having  made  France  entirely  subject  to  his 
policy,  in  1588  fitted  out  the  great  Armada  which 
was  to  punish  Elizabeth  for  the  execution  of 
Mary  of  Scotland  and  to  make  England  a 
Catholic  appanage  of  Spain.  The  destruction 
of  this  fleet  was  a  terrible  calamity  to  Spain. 
Troubles  with  France,  where  it  was  only  with 
the  greatest  difficulty  that  Philip  placed  on  the 
throne  his  daughter  Isabella  and  where  Henry 
of  Navarre  kept  the  League  in  disorder,  were 
followed  by  the  death  of  Alexander  Farnese 
(1592)  and  by  increased  boldness  on  the  part 
of  English  privateers  against  Spanish  shipping, 
so  that  the  Spanish  kingdom  was  practically 
ruined  at  the  death  of  Philip,  and  largely  by  his 
ambitious  schemes,  whose  only  success  was  in 
the  firm  foundation  of  the  counter-Reformation. 
Consult  the  biographies  of  Philip  by  Prescott, 
Dumesnil,  and  San  Miguel,  and  the  rehabilitation 
by  Montafia,  'Nueva  luz  y  juicio  verdadero 
sobre  Felipe  IL>  (1882). 

Philip  III.,  king  of  Spain:  b.  Madrid  14 
April  1578;  d.  there  31  March  1621.  He  was 
the  son  of  Philip  II.  and  his  fourth  wife,  Anne 
of  Austria,  and  succeeded  his  father  in  1598.  In 
the  next  year  he  married  Princess  Margaret  of 
Austria.  During  his  reign  the  war  in  the 
Netherlands  continued,  his  general,  Spinola,  tak- 
ing Ostend  in  1604  after  a  three  years'  siege 
Nevertheless  Philip  was  at  last  obliged  to  ad- 
mit the  independence  of  the  United  Province: 
and  made  a  truce  with  them  in  i6og.  In  the 
same  year  he  expelled  the  Moors  from  Spain,  a 
step  which   accelerated  the_  downfall  of   Spain's  ™ 

importance.     The  expelled  persons  were  for  the         ■ 
•most    part    valuable    citizens, —  thrifty    traders,  ■ 

and    farmers  —  and    their    departure    left    entire 
provinces   half   depopulated. 

Philip  IV.,  king  of  Spain:  b.  Valladolid 
8  April  1605;  d.  17  Sept.  1665.  He  was  the  son 
of  Philip  III.,  whom  he  succeeded  in  1621.  His 
first  prime  minister  was  Olivarez,  whose  mal- 
administration had  proved  so  calamitous  in  the 
previous  reign.  The  war  with  the  Netherlands 
was  renewed,  lasting  until  the  Peace  of  West- 
phalia, when  the  independence  of  the  Nether- 
lands was  conceded  by  Spain.     Other  events  of 
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this  melancholy  reign  were  the  war  with  France 
1C35-59;  a  formidable  revolt  in  Catalonia,  sup- 
pressed in  1652;  the  revolt  of  Portugal  in  1640 
with  a  long  war  ensuing  which  terminated  in 
the  Portuguese  victory  of  \'illaviciosa  in  June 
1665.  An  equestrian  portrait  of  this  monarch  by 
Velasquez  hangs  in  the  Royal  Museum  at  Ma- 
drid, and  is  considered  the  finest  portrait  by  that 
artist.  A  second  portrait  of  Philip  IV.  by 
Velasquez  is  in  the  Louvre  at  Paris. 

Philip  v.,  king  of  Spain,  grandson  of 
Louis  XIV.  of  France:  b.  Versailles  19  Dec.  1683; 
d.  Madrid  9  July  1746.  He  was  the  second  son 
of  the  Dauphin  Louis,  who  died  when  the  boy  was 
10;  received  from  Louis  XIV.  the  title  of  Duke 
of  Anjou;  and  as  a  direct  descendant  of  Philip 
II.  of  Spain  was  named  successor  to  Charles  II. 
of  Spain  in  the  will  of  that  childless  monarch  in 
1700.  To  withstand  this  advance  of  the  Bour- 
bon family  and  of  the  personal  power  of  Louis 
XIV.  and  to  promote  the  claim  of  the  Archduke 
Charles  of  Austria,  who  was  as  near  the  Spanish 
throne  as  Philip  by  ties  of  blood,  England, 
Holland,  and  Austria  formed  the  Grand  Alliance 
and  precipitated  the  war  of  the  Spanish  Succes- 
sion. (See  Sp.\nish  Succession,  War  of.)  His 
realms  suffered  by  the  detachment  of  his  domains 
in  Italy  and  in  the  Netherlands,  and  of  Minorca 
and  Gibraltar,  but  he  remained  king  of  Spain. 
The  loss  of  his  wife,  Maria  Louisa  of  Savoy  in 
1714  deprived  him  of  a  wise  counsellor,  and  put 
an  end  to  the  influence  of  the  Countess  of  Orsini. 
He  married  Elizabeth  Farnese  of  Parma,  came 
under  the  influence  of  Alberoni,  minister  from 
Parma  to  Spain,  and  was  hurried  into  war  with 
France  by  the  scheme  to  arrange  for  his  children 
by  this  second  marriage.  In  1717  Great  Britain 
and  Holland,  and  in  1718,  Austria,  joined  France. 
The  Duke  of  Berwick  invaded  Spain,  and  Sar- 
dinia was  lost  as  soon  as  won.  .-\lberoni  was 
dismissed  and  his  place  taken  by  Jesuit  advisers. 
Philip  in  January  1724  for  obscure  reasons  ab- 
dicated in  favor  of  his  son  Luis,  who  died  in 
August,  so  that  Philip  had  to  return  to  power. 
His  mind  failed  during  his  last  years.  Consult: 
Baudrillart,  'Philippe  V.>   (1890). 

Philip,  often  called  King  Philip,  chief  of 
the  Wampanog  or  Pokanoket  tribe  of  Indians : 
b.  near  the  beginning  of  the  17th  century ;  d.  12 
Aug.  1676.  He  was  the  youngest  son  of  Mas- 
sasoit  (q.v.).  In  1662  he  became  chief,  and 
renewed  the  former  treaties  with  the  whites. 
But  suspicion  seems  from  the  first  to  have  pre- 
vailed on  both  sides.  In  1674  John  Sausamon, 
a  "praying  Indian,"  or  disciple  of  John  Eliot, 
reported  that  Philip  was  stirring  up  the  tribes 
against  the  English.  An  investigation  was  made 
which  proved  practically  nothing,  but  the  Colo- 
nists were  aroused,  and  the  Indians,  in  turn,  put 
themselves  on  the  defensive.  On  30  June  1675 
the  first  attack  was  made  on  the  Colonists  during 
their  return  from  church.  The  war  was  of  the 
most  desolating  character,  the  Indians  never 
meeting  the  enemy  in  the  open  field,  but  rapidly 
passing  from  one  exposed  point  to  another, 
burning  villages,  cutting  off  by  ambuscades  de- 
tached parties  of  troops,  and  shooting  down  all 
who  strayed  outside  of  the  places  of  protection. 
Philip  also  formed  an  alliance  with  the  powerful 
tribe  of  Narragansetts,  and  in  December  1675, 
1.000  men  under  the  command  of  Governor 
Winslow  invaded  their  territory,  stormed  a  fort 


in  which  there  were  said  to  have  been  4,000 
Indians,  and  utterly  destroyed  their  village  with 
all  its  stores.  The  war  raged  during  the  first 
half  of  1676  with  unabated  fury,  but  the  con- 
quest of  the  Narragansetts  and  the  complete 
destruction  of  his  own  tribe  soon  left  Philip 
without  resources.  Deserted  bj'  all,  he  was 
hunted  from  spot  to  spot,  and  at  last,  taking 
refuge  at  Mount  Hope,  was  there  attacked  and 
in  attempting  to  flee  was  killed  by  a  renegade 
Indian.  Large  numbers  of  the  Indians  were 
sold  as  slaves  in  the  West  Indies  and  South 
America.  During  the  war,  which  had  lasted  a 
little  more  than  a  year,  Brookfield.  Northfield, 
and  Springfield  in  the  Connecticut  Valley,  Lan- 
caster, Weymouth,  Marlboro,  Groton,  and  Med- 
field  in  Massachusetts,  and  Providence  and 
Warwick  in  Rhode  Island  had  been  destroyed ; 
and  inany  attacks  and  massacres  had  taken 
place.  The  character  of  Philip  has  been  vari- 
ously represented ;  but  it  seems  plain  that  the 
encroachments  of  the  whites  were  responsible  for 
his  desperate  outburst,  and  that,  judged  by  In- 
dian  standards,   he   was   a   valiant   warrior. 

Philip,  John  Woodward,  American  naval 
officer:  b.  New  York  26  Aug.  1840;  d.  Brooklyn, 
N.  Y.,  30  June  1900.  He  entered  the  United 
States  Naval  Academy  in  1856,  was  appointed 
a  midshipman  in  1861,  served  on  the  Constitution 
and  the  Santee  and  was  promoted  in  that  year 
to  be  acting  commander  of  the  sloop-of-war 
Marion.  In  1862  he  received  the  rank  of  lieu- 
tenant, served  on  the  Chippewa,  Pawnee,  and 
the  monitor  Montauk  and  took  an  active  part 
in  the  siege  of  Charleston,  S.  C.  In  1868  he  ■ 
was  promoted  lieutenant-commander  and  served 
in  the  Asiatic  and  European  squadrons  until 
1874  when  he  was  commissioned  commander. 
He  commanded  the  Tuscarora  in  a  coast  survey 
of  Mexico  in  1877,  was  lighthouse  inspector  in 
1884-7,  received  the  rank  of  captain  in  1889  and 
in  1894-7  was  in  command  of  the  Boston  navy 
yard.  In  1897  he  was  assigned  to  the  command 
of  the  battleship  Texas  and  played  a  dis- 
tinguished part  in  the  battle  of  Santiago  in 
1898.  In  that  year  he  was  placed  in  command 
of  the  North  Atlantic  squadron  and  in  1899 
was  promoted  rear-admiral  in  charge  of  the 
Brooklyn  navy  yard,  in  which  command  he  re- 
mained  until  his  death. 

Philip  the  Bold,  duke  of  Burgundy:  b.  15 
Jan.  1342 ;  d.  27  April  1404.  He  was  the  fourth 
son  of  John,  king  of  France.  He  fought  at 
Poitiers  (1356),  where,  according  to  Froissart, 
he  acquired  the  surname  of  the  Bold,  shared  his 
father's  captivity  in  England,  and  on  his  return 
his  father  restored  for  him  the  Duchy  of  Bur- 
gundy, which  he  had  united  irrevocably  to  the 
crown,  and  made  him  premier  peer  of  France. 
Philip  married  in  1369  Margaret,  daughter  of 
Louis,  count  of  Flanders,  which  gave  him  on 
the  death  of  his  father-in-law  (1384)  the  coun- 
ties of  Flanders,  Artois,  Rethel,  and  Nevers, 
and  made  him  one  of  the  most  powerful  sov- 
ereigns of  Europe.  Philip  served  against  the 
English  in  campaigns  in  Beauce  and  Burgundy 
(1364).  before  Calais  (1369),  in  Poitou  (1372), 
and  Flanders  (1377).  On  the  death  of  Charles 
V.  (1380)  he  became  regent  with  his  brothers 
His  administration  in  Flanders  appears  to  have 
been  wise  and  conciliatory.  In  1388  the  king, 
Charles  VI.,  took  upon  himself  the  administra- 
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tion  of  the  kingdom,  but  in  1392  showed  signs  of 
insanity,  and  Philip  resumed  the  regency,  which 
he  retained  till  his   death  in   1404. 

Philip  the  Good,  duke  of  Bungundy:  b. 
Dijon  13  June  1396;  d.  Bruges  15  June  1467. 
He  succeeded  his  father,  John  the  Fearless,  on 
the  assassination  of  the  latter  in  1419,  and  at 
once  entered  into  the  Treaty  of  Arras,  by  which 
he  recognized  Henry  V.  of  England  as  succes- 
sor to  the  crown  of  France.  Charles  VI.  con- 
cluded with  him  the  Treaty  of  Troyes  (1420), 
which  was  accepted  by  the  States-General  and  the 
parliament,  excluding  tlie  Dauphin  from  the 
succession  and  recognizing  Henry  as  adminis- 
trator of  the  kingdom  and  heir  to  the  crown. 
Both  Henry  V.  and  Charles  VI.  died  in  1422,  and 
Henry  VI.  was  then  proclaimed  king  of  France. 
Bedford,  who  now  became  regent  of  France, 
married  Philip's  sister.  Disputes  with  the  Eng- 
lish presently  followed  and  Philip,  making  his 
peace  with  Charles  VH.,  concluded  a  defensive 
alliance  with  him,  and  declared  war  on  England. 
He  received  the  Dauphin  Louis  (see  Louis  XII.) 
at  his  court,  when  he  quarreled  with  his  father 
(1456)  and  accompanied  him  to  his  coronation 
in  1461.  Philip  was  much  beloved  by  his  sub- 
jects and  under  his  rule  Burgundy  was  both 
prosperous  and  tranquil.  He  was  succeeded  by 
his  son  Charles  the   Bold. 

Philip  the  Magnanimous,  landgrave  of 
Hesse:  b.  Marburg  13  Nov.  1504;  d.  Cassel  31 
March  1567.  He  was  the  son  of  William  II., 
whom  he  succeeded  under  the  regency  of  his 
mother  in  1509.  He  vanquished  Franz  von 
Sickingen  in  1523,  and  joined  the  princes  who 
went  out  in  1525  to  quell  the  insurrection  of  the 
peasants.  The  same  year  he  issued  an  edict  on 
the  preaching  of  the  gospel  and  the  morality  of 
the  clergy,  and  to  aid  the  success  of  the  new 
doctrine,  formed  the  League  of  Torgau  with 
the  Elector  of  Saxony  in  1526.  At  the  Diet  of 
Spires  he  spoke  in  behalf  of  the  rights  of  the 
Lutheran  Church.  He  then  expelled  the  monks 
from  the  monasteries  and  confiscated  their  rev- 
enues to  secular  purposes.  In  1527  he  founded 
tlie  University  of  Marburg :  subscribed  the 
protestation  to  the  Diet  of  Spires  in  1529,  and 
submitted  the  Confession  of  Faith  at  Augsburg 
in  1530.  He  was,  with  the  Elector  of  Saxony, 
in  1 53 1,  head  of  the  Schmalkaldic  League,  but 
was  obhged  to  submit  to  the  Emperor  Charles 
V.  after  the  battle  of  Miihlberg  (1547).  In  1552 
he  obtained  his  freedom  and  after  his  return  to 
his  dominions  he  sent  a  body  of  auxiliaries  to 
assist  the  French  Huguenots.  With  the  con- 
sent of  his  wife,  Christina,  who  lived  till  1549, 
and  after  obtaining  the  assent  of  Luther  and 
Melanchthon,  he  in  1540  married  Margaret  of 
Saale,  usually  called  the  "left  landgravine."  and 
had  by  her  six  sons  and  a  daughter,  an  alliance 
which  caused  much  scandal.  Consult :  Rommel, 
*Philipp  der  Grossmiithige  Landgraf  von  Hes- 
sen,  nebst  einem  Urkundenbuche'  (1830); 
Ranke,  'History  of  the  Reformation  in  Ger- 
many'  (English  translation  1845-7). 

Philip  the  Magnanimous,  Order  of,  an 
order  founded  by  the  Grand-duke  Ludwig  I. 
of  Hesse,  25  ."Xug.  1807.  There  are  five  classes ; 
the  decoration  is  a  cross  of  white  enamel,  and 
the  motto.  "Si  Deus  nobiscum,  quis  contra  nos?" 
(If  God  be  with  us,  who  can  be  against  us?). 


Philip  Neri,  Saint.  See  Neri,  S.mnt 
Fellipto  de. 

Philip  of  Swabia,  emperor  of  the  Holy 
Roman  Empire;  b.  about  1177;  d.  21  June  1208. 
He  was  the  youngest  son  of  Frederick  Bar- 
barossa,  and  was  educated  for  the  Church,  be- 
coming Bishop  of  Wiirzburg  in  1191.  He  re- 
signed his  see  the  next  year,  and  in  1 196 
succeeded  to  the  dukedom  of  Swabia.  He  at- 
tempted to  obtain  the  German  crown  for  his  in- 
fant nephew,  Frederick  II.,  but  was  unsuccessful 
in  this,  though  himself  chosen  emperor  of  the 
Holy  Roman  Empire  in  iigS.  He  was  opposed 
by  the  Guelf  candidate,  who  was  crowned  two 
months  before  him.  Otho  was  supported  by 
Pope  Innocent  HI.,  but  Philip  at  last  secured 
the  assistance  of  the  Archbishop  of  Cologne  and 
other  great  rulers,  and  was  crowned  by  the  arch- 
bishop in  1205.  Consult:  Winkelmann.  'Philipp 
von  Schwaben  und  Otto  IV.  von  Braunschweig* 
(1873-8). 

Philip,  The  Adventures  of,  a  novel  by 
W.  M.  Thackeray,  published  in  1862.  It  was  a 
sequel  to  "The  Shabby  Genteel  Story'  and  first 
appeared  serially  in  the  'Cornhill  Magazine* 
(1861-2). 

Philip  and  His  Wife,  a  novel  by  Margaret 
Deland,  published  in  1895.  The  book  might  well 
be  called  a  study  in  selfishness,  although  its  em- 
phasis seems  to  bear  upon  marriage  and  the 
marriage  laws :  concerning  which  the  author  pro- 
pounds certain  theories  and  problems,  without 
offering  any  direct  solution.  There  are  some 
scenes  of  great  dramatic  power,  and  the  back- 
ground of  village  life  in  southern  Pennsylvania 
is  pictured  with  much  charm. 

Philipp,  fe-lep,  Isidor,  French  pianist:  b. 
Pesth,  Austria,  1863.  He  removed  to  France 
when  very  young,  was  educated  in  the  Con- 
servatory, and  became  one  of  the  most  popular 
Parisian  pianists  of  the  day.  His  appearances 
in  London  and  Brussels  were  also  very  suc- 
cessful. He  has  made  a  specialty  of  classical 
chamber  music  and  has  published  editions  of 
classic  studies  as  well  as  compositions  of  his 
own.  He  was  one  of  the  founders  of  the  So- 
ciete  d'.-\rt,  of  which  he  afterward  became  presi- 
dent. 

Philippa  (fi-lip'a)  of  Hainault,  ha-no', 
English  queen,  daughter  of  William  the  Good 
of  Holland  and  Hainault:  b.  Holland  1314;  d. 
Windsor  Castle,  England,  15  Aug.  1369.  She 
was  married  to  Edward  III.  of  England  by  a 
special  papal  dispensation  in  1328  and  was 
crowned  at  Westminster  in  1330.  Her  mar- 
riage was  of  political  importance,  inasmuch  as 
it  strengthened  the  friendship  between  England 
and  Flanders,  greatly  benefiting  the  commerce 
of  England.  She  was  very  popular  among  her 
subjects  and  some  authorities  credit  her  with 
having  summoned  and  harangued  the  forces 
which  defeated  the  Scots  at  Neville's  Cross. 
She  was  the  mother  of  seven  sons  and  five 
daughters,  her  eldest  child  being  Edward,  the 
Black  Prince. 

Philippe  de  Champaigne,  French  painter: 
b.  Brussels  26  May  1602;  d.  Paris  12  Aug.  1674. 
■He  first  appear^;  in  history  as  engaged  with 
Duchesne  on  the  decoration  of  the  Luxembourg 
Palace  at  Paris,  where  he  was  persecuted  by  the 
■envy    and    jealousy    of    his    collaborators    and 
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driven  back  to  Brussels  (1627),  but  was  re- 
called by  Queen  Maria  de'  Medicis,  and  ap- 
pointed court  painter.  He  was  elected  suc- 
cessively member,  professor,  and  rector  of  the 
Academy.  His  fame  at  Paris  was,  however, 
soon  eclipsed  by  that  of  Le  Brun,  and  he  re- 
tired to  Port  Royal,  where  the  recovery  of  his 
daughter,  a  nun  in  that  monastery,  from  severe 
sickness,  gave  occasion  for  the  lovely  picture 
now  in  the  Louvre,  'Sister  Susanne  and  Mother 
Agnes  in  Prayer.'  If  the  conception  of  this 
work  lacks  clearness  and  intensity,  and  the  com- 
position is  not  perfect  in  harmony,  there  is 
everything  to  be  found  there  which  study  and 
deftness  of  handling  could  supply.  The  influ- 
ence of  Poussin  is  plainly  discernible  in  all  his 
works,  but  he  has  also  all  the  excellences  of  the 
Dutch  school,  and  is  perhaps  most  successful  as 
a  portrait  painter.  His  own  portrait,  engraved 
by  Edelinck,  is  in  the  Louvre,  where  also  may 
be  seen  his  'Philip  the  Apostle';  'The  Last 
Supper'  ;  'Incidents  from  the  Life  of  Saint 
Gervasius  and  Protasius'  ;  'Portrait  of  Riche- 
lieu.' His  'Adam  and  Eve  Weeping  Over  the 
Death  of  Abel'  (1656)  is  in  the  Imperial  Gal- 
lery at  Vienna.  Consult:  Gazier,  'Philippe  et 
Jean-Baptiste  Champaigne*    (1893). 

Philippeville,  fe-lep-vel,  Algeria,  a  seaport 
and  the  capital  of  an  arrondissement  in  the  de- 
parlment  of  Constantine;  on  the  Gulf  of  Stora. 
It  has  a  fine  harbor,  protected  by  two  moles,  one 
1,310  feet  long  and  the  other  4,590  feet.  The 
town  is  modern,  a  large  part  of  it  was  built 
since  1838  on  the  site  of  the  ancient  Rusicada. 
It  has  manufactories  of  cork,  leather,  and  also 
a  large  distillery.  Iron  mines  and  marble  quar- 
ries are  in  the  vicinity.  There  is  an  extensive 
trade  in  grain,  fruits,  tobacco,  cotton,  cork,  and 
leather.  The  total  annual  value  of  imports  and 
-xports  is  $17,500,000.     Pop.  (1901)  21,251. 

Philippi,  fe'lep-pe,  Felix,  German  drama- 
tist: b.  Berlin  185X.  He  entered  journalism, 
and  in  1875  removed  to  Munich,  where  he  wrote 
for  different  French  and  German  periodicals, 
and  after  1884  devoted  himself  to  the  writing 
of  dramas.  His  plays  are  of  the  realistic  type, 
and  he  is  one  of  Germany's  most  successful 
dramatists,  his  plays  having  also  been  success- 
fully presented  before  German  audiences  in 
New  York.  Among  them  are:  'Der  Advokat' 
(1884);  'Dagmar'  (1886);  'Das  alte  Lied' 
(1889):  'Wohlthater  der  Menschheit'  (1895); 
<Wer  Wars?'    (1896)  ;  etc. 

Philippi,  fi-lip'T,  an  ancient  city  of  Mace- 
donia, northeast  of  Amphipolis,  now  Filibedjik. 
Originally  a  Thracian  city  named  Crenides,  "the 
place  of  springs,"  it  was  conquered  by  Philip  II. 
of  Macedon,  named  after  him.  and  exploited 
by  him  because  of  valuable  gold  mines  in  the 
neighborhood.  Here  in  42  B.C.  the  triumvirs, 
Antotiy  and  Octavian  (later  Augustus),  de- 
feated the  republican  army  led  by  Brutus  and 
Cassius,  after  a  battle  in  which  Brutus  de- 
feated the  wing  commanded  by  Octavian.  Au- 
gustus made  the  city  the  Roman  colony  of  Julia 
Augusta  Philippi.  Saint  Paul  seems  to  have  vis- 
ited Philippi  twice,  and  to  have  founded  there 
the  church  to  which  he  wrote  the  Epistle  to  the 
Philippians  (q.v.).     The  city  is  now  in  ruins. 

Philippi,  Engagement  at.  Upon  the  se- 
cession of  Virginia  Gov.  Letcher  ordered  Col. 
George  A.  Porterfield  to  proceed  to  Grafton  and 


organize  a  command  to  hold  the  Baltimore  & 
Ohio  railroad  and  guard  the  western  frontier  of 
the  State  against  invasion  from  Ohio.  The 
L^iion  scntiiTient  was  strong,  and  Porterfield 
with  difficulty  succeeded  by  25  May  1861  in  rais- 
ing about  500  infantry  and  175  mounted  men. 
Gov.  Letcher  had  ordered  him  to  make  a 
descent  on  Wheeling  and  burn  the  bridges  of 
the  railroad,  should  the  Union  troops  endeavor 
to  pass  over  it.  The  descent  on  Wheeling  was 
impossible,  but  on  the  25th  he  burned  the  rail- 
road bridges  between  Farmington  and  Manning- 
ton.  Gen.  George  B.  McCIellan,  in  command  of 
the  Union  department  of  Ohio,  including  West 
Virginia,  when  informed  of  this  ordered  his 
troops  to  move  to  the  Ohio,  and  four  regiments 
were  crossed  on  the  27th,  and  advanced  from 
Wheeling  and  Parkersburg  by  the  branch  rail- 
roads uniting  at  Grafton.  The  bridges  were  re- 
paired, and  the  two  columns  joined  at  Grafton 
on  the  30th.  Porterfield  abandoned  Grafton  on 
the  28th,  retreating  15  miles  south  to  Philippi, 
in  Tygart's  River  Valley.  Gen.  T.  A.  Morris, 
with  a  brigade  of  Indiana  troops,  arrived  at 
Grafton  on  l  June,  and  was  given  command  of 
the  Union  troops  in  West  Virginia.  Upon  his 
arrival  he  found  that  Col.  B.  F.  Kelley.  ist  Vir- 
ginia (L'nion)  regiment,  under  instructions 
from  McCIellan,  had  planned  an  expedition  to 
surprise  and  capture  Porterfield.  Morris  en- 
larged it  by  sending  another  column,  under  Col. 
Dumont,  of  the  7th  Indiana,  to  co-operate  with 
Kelley.  Kelley  had  about  1.500  men  of  the  ist 
Virginia,  9th  Indiana,  and  i6th  Ohio,  and  Du- 
mont, the  7th  Indiana,  part  of  the  6th,  14th 
Ohio  and  two  guns  of  Barnett's  Ohio  artil- 
lery. Both  columns  made  a  night  march, 
Kelley  starting  from  Thornton  and  Dumont 
from  Webster,  on  the  railroad,  and  con- 
verging on  Philippi,  which  was  to  be  attacked 
about  4  A.M.  of  3  June.  Dumont  reached  the 
hills  overlooking  Philippi  soon  after  the  ap- 
pointed time,  and  without  waiting  for  Kelley 
opened  fire  with  his  artillery  upon  Porterfield's 
camp,  taking  it  by  surprise ;  in  the  midst  of 
which  Kelley  came  in  from  the  other  direction^ 
but  not  soon  enough  to  intercept  the  Confed- 
erate retreat.  Porterfield,  though  surprised,  by 
his  coolness,  courage,  and  energy  got  his  men  off 
with  but  few  casualties,  and  the  loss  of  some 
public  stores  and  private  baggage,  and  retreated 
in  good  order  to  Beverly,  some  30  miles  south- 
east, and  the  LInion  troops  occupied  Philippi. 
Col.  Kelley  was  the  only  person  wounded  on  the 
Union  side.  Three  Confederates  were  wounded, 
one,  J.  E.  Hagner,  by  a  cannon-ball,  necessitat- 
ing the  amputation  of  a  leg.  the  first  amputation 
of  the  war.  This  was  the  first  passage  of  arms 
in  West  Virginia ;  it  greatly  elated  the  Union 
men.  and  gave  an  impetus  to  the  dismemberment 
of  Virginia  and  the  formation  of  a  new  State; 
the  secessionists  were  much  depressed. 

E.  A.  Carman. 

Philippians,  fi-lip'i-anz.  Epistle  to  the,  the 

fourth  and  last  of  the  letters  written  by  the 
Apostle  Paul  during  the  term  of  his  first  impris- 
onment at  Rome ;  its  date  is  most  probably  of 
the  year  63.  The  people  of  Philippi,  among 
whom  he  had  gathered  the  first  fruits  of  his 
ministry  in  Europe,  and  who,  as  appears  from 
this  letter,  had  an  affectionate  attachment  to  their 
first  Christian  teacher,  had  sent  to  him  by  the 
hands  of  Epaphroditus  a  liberal  alms  of  money 
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to  provide  him  with  some  of  the  necessary  com- 
forts which  as  a  prisoner  ho  must  lack._  The 
Apostle  acquaints  tlie  faithful  at  Philippi  with 
his  views  and  feelings  on  the  subject  of  his  im- 
prisonment and  in  contemplation  of  his  coming 
trial.  That  trial  may  have  for  result  his  con- 
demnation to  death.  But  he  rejoices  that,  just 
because  he  is  in  bonds  the  brethren  at  Rome 
and  wherever  tidings  of  his  imprisonment  are 
known,  are  encouraged  to  confess  the  faith 
without  fear.  For  him,  "to  live  is  Christ,  and 
to  die  is  gain."  He  longs  to  depart  this  life  and 
to  be  with  Christ;  «yet  to  abide  in  the  flesh  is 
more  needful  for  your  sake."  The  Philippians, 
he  is  confident,  will  stand  fast  in  the  faith;  but 
let  their  manner  of  life  be  worthy  of  the  Gospel 
of  Christ.  He  exhorts  them  feelingly  to  con- 
cord and  warns  them  against  faction  and  vain 
glory.  He  makes  an  appeal  to  their  proved 
warm  affection  toward  himself  and  entreats  them, 
even  as  they  had  always  faithfully  obeyed  him 
whether  he  was  present  among  them  or  absent, 
that  so  now  they  would  work  out  their  salva- 
tion with  fear  and  trembling:  this  if  for  no 
higher  reason,  then  out  of  affection  for  him,  and 
that  he  "might  have  whereof  to  glory  in  the 
day  of  Christ,  that  he  did  not  run  in  vain, 
neither  labor  in  vain."  Such  is  the  tone  of  the 
letter  throughout.  The  Apostle  plainly  had  none 
but  pleasant  recollections  of  his  previous  labors 
among  the  Philippians,  and  in  no  other  epistle 
does  he  give  such  free  expression  to  his  per- 
sonal kindly  regard  for  his  disciples.  Neverthe- 
less, in  the  third  chapter  he  abruptly  passes  from 
the  tone  of  affectionate  address  to  that  of  im- 
passioned denunciation  of  the  wiles  of  false 
teachers,  Judaizers.  The  Philippians,  who  are 
"his  joy  and  his  crown,'*  must  not  suffer  them- 
selves to  be  misled. 

Philip'pic,  the  title  applied  to  the  remark- 
able speeches  made  by  Demosthenes,  the  greatest 
of  Attic  orators,  against  Philip  of  Macedon. 
The  invective  of  these  famous  orations  is  so 
powerful  as  to  render  them  unique,  and  the  term 
philippic  has  since  been  applied  to  any  damna- 
tory and  vituperative  public  address.  Thus,  Ci- 
cero termed  philippics  those  orations  of  his 
which  drove  Mark  Antony  from  Rome,  and  com- 
pelled the  Senate  to  prosecute  the  war  against 
him  after  the  murder  of  Julius  Caesar. 

Philippine     (fillp-in)     Commission.      See 

Philippine  Islands. 

Philippine  Islands.  These  islands  are  a 
governmental  dependency  of  the  United  States 
and  comprise  the  northeastern  group  of  the 
great  archipelago  that  lies  between  Aus- 
tralia and  eastern  Asia.  They  lie  between 
lat.  21°  lo''  and  4°  40'  N.,  and  between 
Ion.  116°  40'  and  126°  34'  E.  of  Greenwich. 
When  it  is  12  noon,  standard  time,  at  Washing- 
ton, it  is  I  :o4  a.m.  tlie  next  day  at  Manila.  The 
land  area  is  about  128,000  square  miles.  The 
larger  islands  are  Mindanao,  45.559;  Luzon,  43,- 
075;  Samar,  S.198;  Negros,  4,839;  Panay,  4,752; 
Palawan,  4,368;  Mindoro,  4,050;  Leyte,  3,872; 
Cebu,  1,668;  and  Bohol,  1,400.  These  10  larger 
islands  have  an  aggregate  area  of  118,781  square 
miles,  leaving  some  10,000  square  miles  as  the 
aggregate  area  of  the  smaller  islands.  The  Phil- 
ippines are  thus  nearly  twice  as  large  as  the  five 
States  of  New  England ;  larger  than  New  York, 
New  Jersey,  Pennsylvania,  and  Delaware;  and 


larger  than  the  British  Isles.  The  interior  of 
the  larger  islands  is  mountainous.  Some  of 
the  higher  peaks  are  Pagsan,  7,330  feet ;  Santa 
Tomas,  7,418;  Mayon,  8,274;  Pinalobo,  6,137. 
These  are  all  in  Luzon.  Others  are  !Mount  Hal- 
con,  in  Mindoro,  8,865  feet;  the  summit  of  Pa- 
na)',  7,267  feet;  and  Apo,  in  ^lindanao,  10,312 
feet.  Among  the  Philippine  mountains,  50  are 
recognized  as  volcanoes ;  20  of  these  are  more  or 
less  active,  and  30  are  extinct. 

Rivers. —  Luzon  has  four  large  rivers.  The 
Rio  Grande  de  Cagayan  flows  directly  north- 
ward 163  miles,  and  empties  into  the  China  Sea 
at  Aparri.  With  its  great  tributaries,  IMagat, 
Bangag,  and  Siffu,  it  drains  an  area  of  16,000 
square  miles.  The  Agno  Grande  drains  the 
mountainous  province  of  Benguet  and  the  val- 
leys of  Xueva  Ecija,  Pangasinan,  and  Tarlac, 
and  flows  into  the  Lingayen  Gulf.  The  Abra 
receives  the  waters  of  the  high  lands  of  Lepanto, 
Bontoc,  and  Abra,  and  flows  into  the  China  Sea 
near  the  town  of  Vigan.  The  Rio  Grande  de  la 
Pampanga  flows  down  from  the  southern  slopes 
of  the  mountains  of  northern  Luzon,  and  passes 
by  a  network  of  delta  streams  into  the  Bay  of 
Manila.  TVie  Pasig,  flowing  from  Laguna  de 
Bay  through  INIanila  to  Manila  Bay,  facilitates 
trade  by  small  steamers  between  the  city  and 
the  rich  provinces  on  the  shores  of  the  lake. 
Mindoro  has  60  considerable  rivers  rising  in  the 
central  mountains.  Twenty-six  principal  rivers 
rise  in  the  mountains  of  Samar,  and  furnish 
drainage  to  a  well-watered  island.  The  Panay, 
the  chief  river  of  the  island  of  that  name,  is 
comparable  in  size  to  the  largest  rivers  of  Lu- 
zon. The  largest  river  in  the  archipelago  is  the 
Rio  Grande  de  Mindanao.  It  is  about  170  miles 
long,  and  in  its  lowest  third  is  navigable  for 
small  steamers.  It  flows  into  the  Celebes  Sea 
by  five  mouths.  Its  principal  tributaries  are  the 
Sanaga,  Malapali,  Mararagao,  Malita,  Tigna, 
Culamam,  and  Cabacan.  The  second  great  river 
of  Mindanao  is  the  Agusan,  flowing  northward 
and  draining  the  valley  of  Surigao.  Besides  the 
great  rivers  there  are  innumerable  small  streams 
by  which  the  islands  are  everywhere  well  watered. 

Winds. —  The  archipelago  north  of  lat.  10° 
N.  is  affected  by  trade  winds.  The  southwest 
monsoon,  beginning  in  April  or  May,  blows  for 
about  five  months.  After  a  short  period  of 
variable  winds  the  northeast  monsoon  appears 
and  lasts  the  rest  of  the  year.  Typhoons  are 
bred  east  or  southeast  of  the  Philippines.  They 
are  most  frequent  about  the  equinoxes.  Their 
course  is  westward,  sometimes  diverging  slightly 
toward  tlie  north,  and  move  at  the  rate  of  from 
12  to  14  miles  an  hour.  The  outer  circle  of  the 
storrn  varies  from  40  to  100  miles  in  diameter. 
The  inner  circle  of  calm  has  a  diameter  of  from 
8  to  15  miles.  Typhoons  are  always  attended 
by  rain. 

Mineral  Resources. —  Coal,  or  black  lignite, 
is  found  in  many  places,  but  the  deposits  have 
never  been  extensively  worked.  Gold  was  known 
to  exist  in  the  archipelago  before  the  advent  of 
the  Spaniards,  and  it  has  been  mined  on  a  small 
scale  for  several  centuries.  The  three  most  im- 
portant gold  fields  are  the  interior  provinces  of 
northern  Luzon,  Camarines,  and  the  northeast- 
ern part  of  Mindanao  and  the  adjacent  small 
islands.  The  placer  mines  that  have  been  worked 
are  not  very  rich,  and  the  appliances  that  have 
been  used  to  extract  gold  from  quartz  are  prim- 
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itive  and  inefficient.  Copper  ore  exists  in  Lu- 
zon, Mindoro,  Panay,  and  Mindanao.  The  best 
known  deposits  are  tliose  of  tlie  copper  region 
of  Lepanto,  in  northern  Luzon.  The  ore  has 
been  smelted  here  for  many  centuries,  and  the 
natives  formerly  made  rude  copper  coins  which 
circulated  in  this  region  in  place  of  the  legal 
copper  coins.  Many  kettles  of  various  sizes, 
some  3J<2  feet  in  diameter,  are  in  use  among 
ihe  natives,  made  from  the  copper  tliey  liave  ex- 
tracted, and  it  is  reported  that  in  i84Cf-55  there 
were  sent  out  of  the  province  20  tons  of 
copper  utensils  annually.  Lead  and  iron  are 
also  found  in  several  places,  and  petroleum  has 
been  recently  discovered  in  Panay. 

Forestry  and  Timber. —  Official  reports  made 
by  the  Spanish  authorities  in  1876  give  the  forest 
area  of  the  islands  as  51,577,243  acres.  The  esti- 
mate by  Fernando  Castro  in  l8go  was  48,112,920 
acres.  As  only  a  small  part  of  this  is  in  private 
ownership,  there  are  probably  between  40,000,000 
and  50,000,000  acres  of  forests  owned  by  the 
government.  The  forests  are  managed  by  the 
government  through  a  bureau  of  forestry  that 
issues  permits  for  cutting  trees  and  receives  the 
payments  made  for  the  trees  taken,  the  charges 
varying  from  about  I  cent  to  7  cents  per  cubic 
foot,  according  to  the  kind  of  trees  cut.  It  is 
expected  that  only  the  mature  trees  will  be 
felled,  and  the  government  will  hold  the  land 
and  protect  the  growth  of  the  rest.  On  Min- 
danao and  other  southern  islands  there  is  a  large 
number  of  gutta-percha  trees.  Although  the 
bamboo  may  not  be  classed  with  the  trees  that 
are  cut  for  timber,  it  is  extensively  used  for 
building  and  for  numerous  other  purposes.  And 
scarcely  less  important  is  the  nipa  palm,  which 
furnishes  material  for  the  roofs  and  sides  of 
about  90  per  cent  of  the  Filipino  houses.  Of 
the  615  varieties  of  trees  in  the  islands  many 
produce  timber  equal  to  the  finest  woods  brought 
from  Central  and  South  America. 

Agiiculture. —  All  branches  of  agriculture  are 
characterized  by  imperfect  and  careless  culti- 
vation. The  most  important  food  crop  is  rice, 
since  it  furnishes  the  principal  element  in  the 
diet  of  the  people.  More  care  is  taken  in  its 
production  than  in  raising  any  other  crop,  but 
the  methods  and  appliances  are  still  primitive. 
Considering  the  natural  resources,  the  results 
of  this  branch  of  agriculture  are  less  satisfac- 
tory in  the  Philippines  than  in  the  neighboring 
countries  of  Tonquin,  Siam,  and  Java.  The  soil 
and  climate  are  especially  favorable  for  the  pro- 
dviction  of  sugar,  and  more  is  produced  than  is 
consumed  in  the  islands ;  but  this  amount  is  only 
a  small  part  of  what  might  be  raised  with  more 
perfect  methods  of  cultivating  cane  and  better 
mills.  Prior  to  18S2  the  raising  of  tobacco  and 
the  manufacture  of  cigars  and  cigarettes  were 
a  government  monopoly.  In  some  districts  the 
F'ilipinos  were  required  to  plant  a  certain  amount 
of  land  in  tobacco,  and  to  deliver  the  product 


to  the  public  warehouses  at  a  price  fixed  by  the 
government.  The  indignation  of  the  people, 
aroused  by  the  hardships  imposed  upon  them 
by  the  government  in  carrying  out  this  policy, 
led  to  the  abolition  of  the  monopoly.  The  pro- 
duction of  tobacco  is  conducted  now.  as  freely 
as  other  industries.  Until  a  few  years  ago, 
raising  coffee  was  one  of  the  most  important 
branches  of  agriculture.  But  the  ravages  of  an 
insect  which  appeared  in  1891  caused  most  of  the 
large  plantations  to  be  abandoned.  The  small 
plantations  in  the  provinces  of  Benguet  and  Le- 
panto have  escaped  the  blight,  and  still  produce 
a  limited  amount  of  coffee,  which  is  almost  all 
shipped  to  Spain.  Cacao,  now  cultivated  in 
many  of  the  islands,  is  one  of  the  most  promising 
crops  of  the  archipelago.  Some  attention  has 
already  been  directed  to  extracting  the  oil  of 
ylang-ylang,  which  sells  readily  at  from  $40  to 
$45  a  pound.  In  the  production  of  hemp,  or 
abaca,  the  islands  enjoy  a  complete  monopoly, 
and  this  crop  is  less  exposed  to  destructive  acci- 
dents than  any  other.  It  is  found  to  be  so 
profitable  in  some  provinces  that  other  crops  are 
to  a  very  great  extent  neglected. 

Fauna. —  In  comparison  with  the  neighbor- 
ing islands  of  Borneo,  the  Philippines  have  few 
mammals.  The  pangolin  is  found  in  Palawan. 
Horses  were  imported  from  Iilexico,  China,  and 
Borneo.  Wild  hogs  are  abundant,  particularly 
in  Tawi-Tawi.  Black  domestic  hogs  are  found 
in  every  village,  and  they  cross  more  or  less 
freely  with  the  wild  hogs.  Deer  are  numerous. 
Sheep  and  goats  have  been  imported  from  China 
and  Mexico.  The  goats  thrive,  but  not  the 
sheep.  There  are  humped  cattle  in  many  parts, 
but  the  most  important  domestic  animal  is  the 
water  buffalo,  or  carabao.  The  recent  loss  of 
90  per  cent  of  these  animals  has  greatly  inter- 
fered with  the  cultivation  of  rice.  The  small 
island  buffalo,  called  the  timarau,  is  still  found 
in  the  forests  of  Jlindoro.  In  the  Palawan- 
Calamianes  group  there  exists  a  single  species 
of  porcupine.  Rats,  squirrels,  wildcats,  bats, 
the  so-called  flying  lemur,  the  tarsier,  and  a 
single  species  of  monkey  are  found,  some  widely 
distributed  while  others  are  confined  to  restricted 
regions.  There  are  about  600  species  of  birds, 
of  which  325  are  peculiar  to  the  Philippines. 
Of  the  numerous  varieties  of  snakes  the  python 
is  the  largest  known  in  the  islands.  Several 
have  been  captured  between  22  and  23  feet  long 
and  24  inches  in  circumference  with  the  stomach 
empty.  Of  the  non-venomous  snakes  there  are 
a  few  species  peculiar  to  the  Philippines.  There 
are  two  species  of  geckos  and  an  endless  variety 
of  lizards.  Crocodiles  are  abundant  in  some  of 
the  fresh  waters,  and  are  sometimes  seen  along 
the  coast,  in  the  sea.  The  numerous  varieties  of 
fish  taken  in  the  inter-island  waters  constitute 
an  important  item  of  food,  and  fishing  for  pearls 
and  shells  has  been  a  profitable  industry. 

Climate. —  Extending  from  lat.  4°  40'  to  21° 
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lo'  N.,  and  with  a  habitable  surface  rising  from 
the  level  of  the  sea  to  an  elevation  of  6,000  feet, 
the  islands  have  a  great  variety  of  climatic  con- 
ditions. The  comparison  (see  table  at  foot  of 
preceding  page)  of  the  mean  monthly  tempera- 
ture at  Manila  with  that  of  Baguio  shows  the 
difference  of  temperature  between  a  town  at  the 
sea  and  an  interior  position  at  an  elevation  of 
4,600  feet,  in  degrees  Fahrenheit. 

At  the  level  of  the  sea,  speaking  with  refer- 
ence to  the  whole  archipelago,  the  temperature 
seldom  falls  below  60°  or  rises  above  90  .  It 
is  frequently  hotter  in  New  York  or  Oregon 
than  in  the  Philippines.  The  year  may  be  di- 
vided into  three  periods:  from  the  middle  of 
November  to  the  middle  of  March,  in  which 
persons  from  the  temperate  zones  find  the  cli- 
mate agreeable;  from  the  middle  of  March  to 
the  middle  of  July,  the  hot  and  dry  season;  and 
the  middle  of  July  to  the  middle  of  November, 
the  rainy  season,  in  which,  owing  to  the  clouds 
and  the  rain,  the  temperature  is  only  a  little 
higher  than  in  the  winter. 

The  Inhabitants.— The  black  people  known 
as  Negritos  appear  to  be  the  earliest  inhabitants 
of  the  islands.  They  are  smaller  than  either  the 
Igorrotes  or  the  Christian  Filipinos,  and  stand 
at  the  bottom  of  the  social  scale.  They  are  true 
savages,  wandering  through  the  forests  without 
permanent  abiding  places,  and  living  on  roots 
and  the  products  of  the  chase.  There  are  about 
30,000  of  them.  The  Igorrotes  are  another  prim- 
itive people,  occupying  the  central  provinces  of 
northern  Luzon.  They  are  copper-colored  and 
have  long,  straight  black  hair,  and  are  physically 
well  developed.  The  mountainous  regions  of 
several  of  the  islands  contain  wild  tribes  that 
may  be  likened  to  the  Igorrotes,  although  known 
by  different  names.  The  Tagbanuas  of  Palawan 
and  the  Manguianes  of  Mindoro  seem  to  be  the 
product  of  crossing  Malayan  and  Negrito  stock. 
Under  the  designation  Filipino  people  are  usu- 
ally included  only  the  seven  great  Christian 
tribes :  the  Visayans,  occupying  the  central 
islands  and  northern  Mindanao ;  the  Bicols,  in 
the  southern  provinces  of  Luzon ;  the  Tagalogs, 
of  central  Luzon ;  the  Pampangans  and  Panga- 
sinanes,  of  the  flat  country  north  of  Manila ;  the 
Ilocanos,  of  the  northwest  coast  of  Luzon ;  and 
the  Ybanag,  of  the  Cagayan  Valley.  The  lan- 
guages of  these  several  tribes  are  so  different  as 
to  make  it  necessary  for  the  people  to  rely  upon 
some  foreign  speech  as  a  common  medium  of 
communication.  Under  American  rule  this  is 
destined  to  be  English.  While  Christianized 
Filipinos  occupy  various  points  on  the  coast  of 
Mindanao,  the  interior  of  the  island,  as  well  as 
the  Jolo  archipelago,  is  inhabited  by  the  Mo- 
hammedan Moros.  In  addition  to  the  wild 
tribes  of  the  interior,  the  Christian  population 
that  submitted  to  Spanish  rule,  and  the  Moros 
of  the  southern  islands,  there  have  usually  been 
a  few  thousand  Chinese  in  the  archipelago.  It 
is  estimated  that  they  numbered  30,000  in  the 
middle  of  the  17th  century,  and  93,000  in  1886. 
When  the  fluctuating  element  of  Europeans  and 
Americans  is  counted  in,  the  rare  congeries  is 
complete. 

Population. —  The  total  population  is  6,97s,- 
073.  The  population  of  the  10  larger  islands 
given  severally  in  the  order  of  their  areas,  be- 
ginning with  the  largest,  is  as  follows : 


Mindanao    493.659  Palawan    52,350 

Luzon    3,7-7.488  Mindoro    106,200 

Samar    195.386  Leyte    270,491 

Xegros     372,010  Cebu     518,032 

Panay    801,878  Bohol    260,000 

Land  Titles.—  In  the  early  period  of  Spanish 
colonization,  lands  were  distributed  to  settlers 
in  America  and  the  Philippines,  and  the  persons 
to  whom  the  grants  were  made  might  obtain  an 
absolute  title  by  living  on  the  land  and  cultivat- 
ing it  for  a  period  of  four  years.  At  the  same 
time  many  lands  were  occupied  without  compli- 
ance with  any  legal  forms,  and  in  spite  of  re- 
peated eff'orts  made  by  the  Spanish  government 
to  have  all  holdings  legalized,  very  few  holders 
of  real  estate  in  the  Philippines  can  trace  their 
titles  to  a  governmental  origin.  In  order  to 
systematize  land  titles  and  render  the  legitimate 
holders  secure  in  their  possessions,  the  Ameri- 
can authorities  passed  (6  Nov.  1902)  "an  Act  to 
provide  for  the  adjudication  and  registration  of 
titles  to  land  in  the  Philippine  Islands."  Under 
this  act  a  court  of  registration  was  established 
to  hear  all  applications  for  registration,  and  to 
adjudicate  all  questions  concerning  the  applica- 
tions or  that  may  properly  come  before  it  under 
the  act.  The  proceedings  had  in  these  cases  are 
proceedings  in  rem  against  the  property,  and 
the  decrees  operate  directly  on  the  land,  build- 
ings, and  improvements  thereon,  and  vest  and 
establish  the  title.  The  court  is  composed  of  a 
judge  and  an  associate  judge  appointed  by  the 
civil  governor  with  the  advice  and  consent  of 
the  Commission.  A  clerk  of  the  court  is  also 
appointed  by  the  governor,  as  well  as  one  or 
more  examiners  of  titles.  Under  Act  of  Congress 
approved  l  July  1902,  the  government  of  the 
Philippine  Islands  is  required  to  classify  the 
lands  according  to  their  agricultural  character 
and  productiveness,  and  to  make  rules  and  reg- 
ulations for  the  lease,  sale,  or  other  disposition 
of  the  public  lands 'other  than  timber  or  mineral 
lands.  These  rules  and  regulations  shall  not 
have  the  force  of  law  until  approved  by  the 
President.  When  approved  they  shall  be  sub- 
mitted by  the  President  to  Congress,  and,  if  not 
disapproved  by  Congress,  shall  have  the  force 
and  effect  of  law.  Single  homestead  entries  not 
to  exceed  16  hectares  in  extent  may  be  made. 
The  government  of  the  Philippine  Islands  may 
also  sell  to  actual  occupants,  settlers,  and  other 
citizens  of  the  islands  tracts  not  exceeding  16 
hectares  to  one  person,  and  not  more  than  1,024 
hectares  to  any  corporation  or  association  of 
persons. 

History. —  Magellan  landed  on  the  island  of 
Homonhon  in  March  1521.  Here  Europeans 
first  became  acquainted  with  the  inhabitants  of 
the  Philippine  Islands.  A  little  later  Magellan 
was  killed  by  the  natives  on  the  little  island  of 
Mactan,  near  Cebu.  Villalobus,  the  commander 
of  an  expedition  that  reached  the  islands  in  1543, 
called  the  island  of  Leyte  "Filipina,*  which,  in 
the  plural  form,  was  afterward  applied  to  the 
whole  archipelago.  Between  1521  and  1565  sev- 
eral attempts  were  made  by  the  Spaniards  to 
establish  themselves  in  the  Philippines,  but  with- 
out success.  Finally,  in  1565,  Legaspi,  accom- 
panied by  Urdaneta,  having  four  ships  and  one 
armed  frigate,  with  400  soldiers  and  .sail- 
ors, landed  at  Cebu,  took  the  town,  and 
began  the  conquest  of  the  islands.  Three  years 
later  Juan  de  Salcedo,  with  two  galleons  bring- 
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ing  troops,  munitions,  and  arms,  arrived  at  Cebu. 
Cebu  was  then  declared  a  city,  and  Legaspi  was 
made  governor-general  of  all  the  islands  he 
might  conquer.  In  1571  he  took  Manila  and 
proclaimed  the  sovereignty  of  Spain  over  the 
whole  archipelago.  Legaspi  died  in  1572,  and 
was  succeeded  by  Guido  de  Lavezares.  In  1574 
the  Chinese  pirate  Li-Ma-Hong  attempted  to 
capture  Manila,  but  failing  in  this  he  tried  to 
establish  himself  in  Pangasinan,  and  was  driven 
out  by  the  Spaniards.  During  the  next  two  dec- 
ades a  number  of  Franciscan  monks  and  the  first 
party  of  Jesuits  arrived,  the  bishopric  of  Manila 
was  founded,  die  foundations  of  the  Manila 
cathedral  were  laid,  the  audiencia,  or  supreme 
court,  was  established,  and  the  walls  of  the  city 
were  built.  Eariy  in  the  17th  century  began  a  series 
of  conflicts  between  the  Dutch  and  the  Span- 
ish, which  lasted  for  50  years.  In  1662,  Ko-Seng, 
a  Chinese  pirate,  demanded  the  surrender  of  the 
islands.  The  Chinese  in  Manila  were  suspected 
of  being  in  the  plot,  and  the  suspicion  led  to 
a  general  massacre.  After  this,  for  100  years, 
the  islands  suffered  no  serious  disturbance  from 
without.  Then  came  the  alliance  of  Spain  with 
France  in  the  war  against  England,  and  the  tak- 
ing of  Manila  by  the  English  in  1762.  By  the 
Treaty  of  Paris  the  archipelago  was  restored  to 
Spain  10  Feb.  1763.  Only  a  small  part  of  the 
tribute  of  $4,000,000  levied  by  the  English  was 
ever  paid.  Between  the  withdrawal  of  the  Eng- 
lish and  the  advent  of  the  Americans,  no  foreign 
power  questioned  Spain's  control.  In  the  Phil- 
ippines, as  in  her  other  dependencies,  Spain  was 
especially  interested  in  converting  the  natives  to 
Christianity,  and  in  order  that  this  work  might 
be  more  effectively  carried  on,  extensive  privi- 
leges were  granted  to  the  clergy  and  the  monas- 
tic orders.  During  the  324  years  between  the 
death  of  Legaspi  and  the  taking  of  Manila  by 
the  Americans  the  affairs  of  the  islands  were  di- 
rected by  a  series  of  116  g:overnors,  making  the 
average  period  of  the  administrations  somewhat 
less  than  three  years. 

Before  the  arrival  of  the  Americans  a  part 
of  the  Filipino  people  had  been  in  insurrection 
against  the  authority  of  Spain.  On  14  Dec.  1897 
a  treaty  was  concluded  between  the  Spanish 
captain-general  and  the  leader  of  the  insurgents. 
Under  this  treaty  800,000  pesos  were  to  be  paid 
to  the  rebel  leader,  Aguinaldo,  in  three  instal- 
ments, the  first  of  400,000  pesos  on  his  arrival 
in  Hongkong,  where  he  had  been  sent  into  exile 
by  the  Spanish  authorities,  the  second  instal- 
ment of  200,000  pesos  after  a  certain  number  of 
arms  had  been  turned  over  by  his  followers, 
and  the  remaining  200,000  pesos  after  the  official 
proclamation  of  peace  in  the  Philippines.  Only 
the  first  and  second  instalments  were  paid. 
Between  three  and  four  weeks  after  the  taking 
of  Manila,  Aguinaldo,  as  a  pretended  friend  of 
the  United  States,  was  permitted  to  return  to 
the  islands.  Three  weeks  later  he  proclaimed 
the  end  of  the  Spani'sh  rule,  and  inaugurated  the 
so-called  republic  at  Alalolos. 

On  I  May  1898  the  Spanish  fleet  in  Manila 
Bay  was  destroyed  by  an  American  fleet  under 
Admiral  Dewey ;  and  Manila  was  surrendered  to 
the  American  forces  on  the  13th  of  August  of 
the  same  year.  In  the  course  of  the  next  few 
days  army  officers  were  detailed  to  take  control 
of  the  custom-house  and  certain  other  civil 
offices.     The    treaty    of   peace    with    Spain    was 


concluded  at  Paris  10  Dec.  1898.  About  six 
weeks  later  (4  Feb.  1S99;  an  armed  force  of 
Filipinos  attacked  the  troops  of  the  United 
States.  This  led  to  active  hostilities,  which 
ended  only  after  the  whole  archipelago  had  been 
overrun  by  the  American  forces.  In  January 
1899  the  President  appointed  a  commission  to 
investigate  and  report  on  the  condition  of  affairs 
in  the  islands.  Somewhat  more  than  a  year 
later,  when  there  was  a  prospect  of  peace,  he 
appointed  a  second  commission  of  five  persons 
to  establish  civil  government.  Beginning  with 
the  1st  of  September  1900,  this  commission  was 
authorized  to  exercise  legislative  power  in  the 
islands  and  to  appoint  certain  classes  of  oflicers. 
By  an  amendment  to  the  army  appropriation  bill 
for  1902,  approved  2  March  1901,  Congress  con- 
firmed the  action  of  the  President,  but  restricted 
the  power  of  the  commission  in  the  matter  of 
granting  franchises.  On  4  July  1901,  the  presi- 
dent of  the  commission  became  civil  governor, 
and  on  I  Sept.  1901  the  four  other  members  of 
the  commission  were  appointed  heads  of  the  four 
departments  of  the  interior,  of  commerce  and 
police,  of  finance  and  justice,  and  of  public  in- 
struction. At  this  time  three  Filipinos  were 
added  to  the  commission. 

The  members  of  this  commission  were : 
William  H.  Taft,  of  Ohio,  president ;  Dean  C. 
Worcester,  of  Michigan,  Luke  E.  Wright,  of 
Tennessee,  Henry  C.  Ide,  of  Vermont,  Bernard 
Moses,  of  California.  The  three  Filipino  mem- 
bers were :  Trinidad  H.  Pardo  de  Tavera,  Benito 
Legarda,  Jose  Luzuriaga. 

The  Insular  Government. —  The  legislative 
power  is  vested  in  the  Philippine  Commission, 
consisting  of  the  original  five  members  and  the 
three  Filipinos  subsequently  appointed.  The 
power  of  this  legislature  is  limited  only  by  re- 
strictions imposed  by  Congress,  but  it  is  subject 
to  control  by  the  President  through  the  secretary 
of  war.  The  executive  authority  is  exercised 
by  the  civil  governor,  who  is  assisted  by  the 
heads  of  the  four  executive  departments.  The 
civil  governor  and  the  heads  of  the  four  depart- 
ments are  at  the  same  time  members  of  the 
commission,  or  legislative  body,  the  governor 
being  ex-ofUcio  president.  By  the  Congressional 
law  of  I  July  1902.  it  was  provided  that  two 
years  after  the  publication  of  the  census  the 
commission  should  call  a  general  election  for 
delegates  to  a  general  assembly,  the  assembly  to 
consist  of  not  less  than  50  nor  more  than  100 
members.  The  matters  under  the  general  direc- 
tion of  the  chiefs  of  the  several  departments  are 
conducted  by  a  series  of  bureaus.  The  bureaus 
in  the  department  of  the  interior  deal  with  pub- 
lic health,  quarantine,  forestry,  mining,  agricul- 
ture, fisheries,  weather,  non-Christian  tribes, 
public  lands,  government  laboratories,  patents, 
and  copyrights ;  those  in  the  department  of  com- 
merce and  police,  with  transportation,  post- 
offices,  telegraphs,  coast  and  geodetic  survey, 
public  works,  insular  constabulary,  prisons,  light- 
houses, railroad  corporations,  all  corporations 
except  banking;  those  in  the  department  of 
finance  and  justice,  with  insular  treasury,  auditor, 
customs,  immigration,  interna!  revenue,  cold 
storage  and  ice  plant,  banks,  banking,  coinage, 
currency,  and  justice;  those  in  the  department 
of  public  instruction,  with  education,  charities, 
libraries,  museums,  statistics,  records,  printing, 
and  architecture  and  public  buildings. 
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Municipal  Goicrnmcnt. —  The  boundaries  of 
the  pueblos,  or  townships,  as  they  existed  under 
Spanish  rule,  were  recognized  as  determining  tiie 
territories  of  the  municipalities  established  under 
the  authority  of  the  United  States.  The  ancient 
names  were  retained,  and  the  public  property  of 
the  old  pueblos  passed  to  the  new  organization. 
In  the  municipalities  the  first  steps  were  taken 
toward  the  establishment  of  local  self-govern- 
ment. The  president,  the  vice-president,  and  the 
members  of  the  municipal  council  are  elected. 
But  in  view  of  the  limited  knowledge  and  experi- 
ence of  the  bulk  of  the  inhabitants,  it  was  found 
to  be  expedient  to  confine  the  privilege  of  voting 
to  a  comparatively  few  persons;  to  those  who 
had  held  some  one  of  the  principal  municipal 
offices,  tliose  who  had  property  valued  at  500 
pesos,  or  who  paid  taxes  to  the  amount  of  30 
pesos,  and  those  who  could  read,  write,  and 
speak  Spanish  or  English.  Like  many  of  the 
present  townships  of  New  England,  the  pueblos 
of  the  Philippines  often  contain  more  than  one 
village ;  but  each  of  these  villages,  or  barrios, 
has  a  certain  territory  which  is  recognized  as 
pertaining  to  it,  and  the  sum  of  all  the  tracts  of 
territory  pertaining  to  tlie  several  barrios  coin- 
cides with,  or  is  the  same  as,  the  territory  of  the 
pueblo.  Each  barrio  is  in  the  immediate  charge 
of  a  member  of  the  town  council,  but  the  munici- 
pality and  not  the  barrio  is  the  primary  politi- 
cal unit.  The  municipality  is  the  lowest  distinct 
governmental  group. 

Provincial  Goicrnmcnt. — -Midway  between 
the  municipal  government  and  the  insular  gov- 
ernment stands  the  government  of  the  province. 
The  form  of  this  government  was  furnished  by 
the  provincial  government  act  of  igoi.  The  pro- 
vincial government  consists  of  five  officers :  a 
governor,  a  supervisor,  a  treasurer,  an  attorney, 
and  a  secretary.  The  governor,  the  supervisor, 
and  the  treasurer  make  up  the  provincial  board. 
The  governor  was  appointed  by  the  commission 
in  the  first  instance ;  later  he  was  elected  by  a 
provincial  assembly  composed  of  the  members  of 
the  town  councils  of  the  organized  municipali- 
ties of  the  province.  The  supervisor  is  required 
to  be  a  civil  engineer,  and  he  and  the  treasurer 
belong  to  the  classified  civil  service. 

The  Judiciary. —  When  the  islands  fell  under 
the  authority  of  the  United  States,  all  Spanish 
laws  not  expressly  repealed  remained  in  force. 
The  courts  then  existing  were  authorized  to  con- 
tinue to  administer  the  affairs  of  justice,  but 
many  of  the  officers  declined  to  act  under  the 
new  conditions,  and  prepared  to  return  to  Spain. 
To  cover  the  period  of  transition  military  courts 
were  established,  or  the  vacancies  in  existing 
courts  were  filled  by  military  authority.  In 
May,  1899,  the  supreme  court  was  reorganized 
with  one  chief  justice  and  si.x  associate  justices. 
In  the  existing  judicial  system  there  is,  besides 
the  supreme  court,  a  series  of  courts  of  first 
instance  and  certain  municipal  courts,  together 
with  the  courts  of  justices  of  the  peace.  The 
courts  of  first  instance  as  well  as  the  supreme 
court  are  courts  of  record.  A  court  of  first  in- 
stance is  held  in  each  judicial  district,  and  to  it 
is  assigned  a  provincial  fiscal  who  represents  the 
provincial  and  insular  govermnents.  The  bureau 
of  justice,  under  the  immediate  direction  of  the 
attorney-general,  is  in  the  department  of  Finance 
md  Justice. 

Public  Instruction. —  The  affairs  of  public  in- 


struction are  managed  through  a  bureau  of  edu- 
cation, at  the  head  of  which  is  a  general  super- 
intendent of  education.  The  archipelago  is  di- 
vided into  36  school  divisions,  in  each  of  which 
there  is  a  division  superintendent,  who  corre- 
sponds with  the  general  superintendent  and  acta 
under  his  general  direction.  The  several  divi- 
sions, except  in  a  few  cases,  coincide  with  thi 
provinces.  In  the  four  provinces  of  Benguet, 
Lepanto-Bontoc,  Nueva  Vizcaya,  and  Paragua, 
because  of  their  sparse  population  and  the  rude 
condition  of  the  inhabitants,  the  provincial  gov- 
ernor is  required  to  perform  the  duties  of  a  divi- 
sion superintendent.  In  addition  to  the  teachers 
appointed  for  the  municipalities  by  the  division 
superintendent,  whose  salaries  are  paid  by  tha 
municipalities,  the  general  superintendent  is  au- 
thorized to  keep  in  the  service  of  the  insular 
government  a  force  of  one  thousand  trained 
teachers  for  the  primary  schools  and  such  other 
additional  trained  teachers  as  may  be  necessary 
for  the  provincial  schools  of  secondary  instruc- 
tion. 

Telegraphic  Communication. —  The  needs  of 
the  army  in  a  campaign  covering  most  of  the 
Philippine  territory  led  to  the  establishment  of 
a  more  extensive  system  of  telegraph  and  cable 
lines  than  was  immediately  called  for  by  the 
business  interests  of  the  islands.  About  9,000 
miles  hare  been  laid  since  the  taking  of  Manila. 
The  temporary  wires  were  removed  on  the  with- 
drawal of  the  army,  but  there  remains  a  per- 
manent system  of  1,327  miles  of  cables  and  5,000 
miles  of  telegraph  lines.  The  system  was  estab- 
lished and  during  the  period  of  military  control 
was  operated  by  the  Signal  Corps  of  the  army ; 
but  under  its  management  by  the  civil  govern- 
ment many  Filipinos  will  be  employed  as  opera- 
tors. In  order  that  they  may  be  fitted  for  this 
work,  schools  of  telegraphy  for  their  instruction 
have  been  established.  Shortly  after  the  Fili- 
pinos began  to  be  employed  as  operators,  it  was 
reported  that  "the  Ilocano  makes  the  best  tele- 
graph operator.  He  acquires  English  readily, 
and  has  the  necessary  application  and  shows  a 
disposition  to  accept  employment  in  any  part  of 
the  archipelago.*  In  addition  to  the  lines  laid  by 
the  American  authorities,  the  islands  of  Luzon, 
Panay,  Negros,  and  Cebu  are  connected  by  ca- 
bles of  the  Eastern  Extension  Australia  and 
China  Telegraph  Company,  about  610  miles  in 
length,  with  stations  at  j\lanila,  Iloilo,  Bacolod, 
and  Cebu. 

The  Insular  Constabulary. —  This  body  was 
created  by  Act  No.  175,  which  provides  for  an 
armed  force  for  each  province,  to  be  maintained 
by  the  insular  government.  The  chief  of  the 
constabulary  is  appointed  by  the  civil  governor, 
and  has  general  charge  of  the  force  and  directs 
its  operations.  He  is  assisted  by  a  number  of 
assistant  chiefs,  who  are  also  appointed  by  tlie 
civil  governor.  The  privates  and  lower  officers 
are  Filipinos.  In  1903  the  force  numbered  about 
6,000  men. 

Brigands. —  After  tlie  war  many  persons  who 
had  been  engaged  in  it  undertook  to  continue 
to  live  by  robbery.  In  some  quarters  leaders 
appeared  who  pretended  to  supernatural  power, 
and  gathered  about  themselves  considerable 
bands  of  fanatical  followers.  The  extermination 
of  these  bands'  was  the  business  of  the  constab- 
ulary. In  1903  it  destroyed  those  led  by  Rios  in 
Tayabas  and  Laguna,   San   Miguel   in   Bulacan 
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and  Rizal,  Modesto  Joaquin  in  Pampanga,  Ro- 
man Manalang  in  Zambales  and  Pangasinan, 
Protacio  Flores  in  Pangasinan,  Timoteo  Pasay 
and  the  Feliz  brothers  in  Rizal,  Dalmacio  and 
Rufo  in  Western  Negros,  Flores  in  Misamis, 
Anugar  in  Samar,  Concepcion  in  Surigao, 
Colache  in  Sorsogon,  Encarnacion  in  Tayabas, 
and  others  of  less  note.  The  following  "Popes" 
were  captured:  Rios  of  Tayabas,  Faustina 
Ablena  of  Samar,  and  Fernandez  of  Laguna. 
Margarita  Pullio  and  Catalina  Furiscal,  two 
women  who  posed  as  "saints,"  and  who  were 
interested  in  the  distribution  of  "anting- 
antings,"  were  also  captured.  Rios  represented 
himsejf  to  be  an  inspired  prophet  and  found  lit- 
tle difficulty  in  working  on  the  superstitions  of 
the  credulous  inhabitants  of  barrios  distant  from 
the  centres  of  population.  He  organized  an 
"ELxterior  Municipal  Government,"  as  a  means 
of  making  collections,  with  an  elaborate  equip- 
ment of  officials.  He  promoted  himself  and  his 
followers  in  rapid  succession  until  he  had  with 
him  one  captain-general,  one  lieutenant-general, 
25  major-generals,  50  brigadier-generals, 
and  a  large  number  of  officers  of  lower 
grade.  In  appreciation  of  his  own  abilities  he 
appointed  himself  "Generalissimo"  and  viceroy, 
and  stated  his  intention  of  having  himself 
crowned  "King  of  the  Philippines."  Not  satis- 
fied with  earthly  titles,  he  announced  himself  as 
the  "Son  of  God,"  and  dispensed  "anting- 
antings"  which  he  affirmed  would  make  the 
wearer  invulnerable. 

The  strange  religious  sects  found  in  the  arch- 
ipelago mvariably  manifest  a  desire  and  effort 
to  possess  arms  to  reinforce  the  propaganda  of 
their  creeds.  Some  of  these  sects  which  have 
the  ideas  of  a  church  militant  strongly  developed 
appear  under  the  following  names :  Dios-Dios, 
Pulajanes,  Colorados,  Cruz-Cruz,  San  Iglesia, 
Cazadores,  Colorum,  Santos  Ninos,  Guardia  de 
Honor,  Soldados  Militantes  de  la  Iglesia,  and 
Hermanos  del  Tercer  Order. 

The  Revenues. —  The  insular  government  de- 
rives its  revenues  chiefly  from  import  and  e.x- 
port  duties.  Under  the  Spanish  government 
there  was  a  cedula,  or  graduated  poll-tax,  that 
produced  between  7,000,000  and  8,000,000  pesos 
annually.  This  was,  however,  abolished  by  mili- 
tary authority  shortly  after  the  occupation  of 
Manila.  The  civil  government,  after  its  estab- 
lishment, levied  a  cedula,  or  poll  tax,  of  one 
peso  on  each  male  person  between  18  and  55 
years  of  age.  One  half  of  the  revenue  derived 
from  this  source  is  paid  into  the  treasury  of  the 
town  in  which  the  persons  live  who  make  the 
payment;  the  other  half  is  paid  into  the  provin- 
cial treasury.  The  revenue  derived  from  in- 
ternal taxes  is  devoted  mainly  to  the  support  of 
the  provincial  and  municipal  governments.  Be- 
sides the  modification  of  the  cedula  tax,  the  most 
noteworthy  changes  in  the  system  of  taxation  by 
the  authorities  of  the  United  States  was  the 
addition  of  a  land  ta.x. 

Customs  Duties. —  The  Custom  House  at 
Manila  was  opened  for  the  reception  of  goods 
under  American  administration  on  20  August, 
seven  days  after  the  taking  of  the  city.  The 
tariff  and  regulations  in  force  under  the  Span- 
iards were  continued  for  a  time  without  im- 
portant modifications,  but  on  17  Sept.  1901,  the 
Commission  enacted  a  new  tarifif  law,  under 
which    customs    duties    have    since    been    paid. 


Although  the  duties  are  largely  specific,  it  is  in- 
tended that  they  shall  amount  to  an  ad  valorem 
duty  of  about  22  per  cent. 

The  following  table  shows  the  annual  collec- 
tions expressed  in  pesos,  or  the  silver  currency 
of  the  islands,  for  the  last  years  under  Spain 
and  the  first  years  under  the  United  States : 


Year 


1890. 


1892 

J893 

1894 

1893 

J896 

J897 

1898—1899  10  mos.  20  days. 

J900  (fiscal  year) 

1901 

1902 


Spanish 
Period 


3,l40>954-99 
3.540,603.41 
4,025,517-1- 
4,238,815.57 
4,702,952.64 
4,421,716.47 
5,040,705.80 
5,562,139-12 


American 
Period 


6,212,760.62 
11,084,578.30 
18,249,621.40 
17,050,432.96 


The  imports  for  the  four  years,  1899  to  1902, 
inclusive,  estimated  in  the  money  of  the  United 
States,  amount  to  $110,549,824,  paying  a  duty  of 
$22,703,754.  The  exports  for  the  same  period 
amount  to  $91,200,206,  paying  an  export  duty  of 
$2,749,451.  The  customs  receipts  for  the  first 
six  months  of  each  of  the  following  years  shows 
a  gradual  increase ; 

1899 $2,145,736.66 

1900 3.311,671.57 

1901 4-195. 737-93 

1902 4.338,367.11 

1903 4,449,424-92 

The  ports  of  entry  are  Manila,  Iloilo,  Cebu, 
J0I6,   Siassi,   Zamboanga,   and   Aparri. 

Weights  and  Measures. —  The  metric  system 
of  weights  and  measures  is  continued  in  use  in 
the  Philippine  Islands.  The  metric  terms  of 
measurement  in  most  common  use  are : 

Hectolitre  ^=    i    2.83S  United  States  bushels. 

(  26.417  United  States  gallons. 

Kilogram  rr        2.2046  United  States  pounds. 

Kilometre  rz         0.62137  United  States  miles. 

Litre  =;         1.0567  United  States  quarts. 

Metre  —       39.37  United  States  inches. 

Metre,  square  =      10.764  United  States  feet. 

Metre     Cubic   —   i    '-307  United  States  cubic  yards. 

(  35-3  United  States  cubic  feet. 

The  Filipinos  have  certain  measures  as  fol- 
lows: 

I  apatan=  0.16875  of  a  pint. 

I  chupa  =^  0.675  of  a  pint. 

I  ganta    =:  2  quarts,  1 73  pints. 

I  cavan  =^  16  gallons,  3   quarts,   i   pint. 

The  relation  of  these  to  one  another  is  defi- 
nitely stated  as  follows : 

4  apatans  =^  i  chupa. 

8  chupas  =:^  I  ganta. 

25  gantas  ^  1   cavan. 

I  ganta  =  3  litres  or  3. 170 1  United  States  quarts. 

Rice  is  sometimes  sold  by  the  picul,  which  is 
equal  to  137.9  United  States  pounds.  The  picul 
has  the  following  subdivisions : 

16  taels  =  1  catty. 

10  catties  —  i  chinanta. 

10  chinantas    =:  i  picul. 

There  are  certain  other  weights  and  measures 
of  Spanish  origin  that  are  more  or  less  exten- 
sively used : 

Arroba  (dry)   =  25  libras  ^  25-36  pounds. 
Arroba   (liquid)   =^  4,263  gallons. 
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Fardo,  a  local  weight  for  tobacco  =  33  Spanish  pounds, 

33.475    United  States  pounds.  . 

League,  linear  measure  —  2.634  Lnited  States  miles. 
Libra    =  1.0144  pounds. 
Milla    =  1.760  yards,  or  1,609.3  meters. 
Pie    =  0.9478  foot. 

Quintal  (dry)  =  4  arrobas  =  101.44  pounds. 
Tonelada,  space  measure    40  cubic  feet. 
Vara,  linear  measure   —  0.914H7  yards,  or  33-384  inches. 
I  hectare,  land  measure    =  2.471   United  States  acres. 
J  quinon,  land  measure    100  loanes,  —  -:. 79495  acres. 

The  picul  varies  in  different  countries  as  fol- 
lows, estimated  in  pounds  of  the  United  States: 
Borneo  and  Celebes,  135.64;  China,  Japan,  and 
Sumatra,  133^3 ;  Java,  135.1 ;  Philippine  Islands, 
137.9. 

The  standard  unit  of  the  money  of  the  Philip- 
pine Islands  is  a  gold  peso  equal  to  one  half  of 
the  gold  dollar  of  the  United  States.  The  money 
of  actual  circulation  is  the  silver  peso  and  frac- 
tional coins,  which  are  token  money. 

Commerce.— The  Philippine  trade  figures  for 
that  portion  of  the  calendar  year  ending  31 
October  1903,  appearing  in  the  bulletin  issued 
by  the  Bureau  of  Insular  Affairs  of  the  War 
Department,  show  the  value  of  import  and  ex- 
port business  to  have  been  $55,421,561  as  against 
$49,704,609  for  the  corresponding  period  of 
1902,  an  increase  of  approximately  $6,000,000, 
two-thirds  being  credited  to  exports  and  rice 
purchases,  accounting  for  the  import  gain.  These 
amounts  do  not  include  gold  and  silver  and 
United  States  government  supplies,  and  for  the 
later  period  imports  were  $29,320,156  and  ex- 
ports $26,101,405,  an  advance  as  stated  of  two 
and  four  million  dollars,  respectively,  over  1902 
returns.  As  the  new  currency  is  put  into  circu- 
lation the  value  of  Mexican  coin  exported  from 
the  islands  becomes  larger,  withdrawals  of  silver 
including  the  month  of  October  amounting  to 
over  $7,000,000,  as  compared  with  half  that 
amount  in  1902.  Notwithstanding  the  increased 
value  of  transactions,  the  falling  off  in  duty  col- 
lected on  imports  caused  a  net  loss  in  total  cus- 
toms receipts  from  $7,354,337  to  $7,321,602,  in 
addition  these  amounts  include  $300,000  and 
$450,000,  respectively,  which  is  subject  to  re- 
bate as  export  tax  on  hemp  shipped  to  the 
United  States.  Three-fifths  of  the  $17,146,994 
worth  of  hemp  exported  in  1903  was  sent  to  this 
country.  Copra  shipments  advanced  in  value 
over  the  10  months  of  1902  from  a  million  and 
a  half  to  $3,214,966,  nearly  all  going  to  French 
markets  for  the  manufacture  of  oil.  Sugar  at 
$3,290,120  shows  an  increase  of  approximately 
$500,000,  due  to  a  better  price  per  ton  rather 
than  the  quantity  exported.  Tobacco  trade  is 
below  the  record  at  the  same  period  of  the  previ- 
ous year. 

The  value  of  commerce  between  the  United 
States  and  the  archipelago  amounted  in  round 
numbers  to  $13,600,000  in  10  months  of  1903 
against  $11,900,000  in  1902.  Manila  hemp  is 
the  only  article  of  commercial  importance  at 
present  which  is  marketable  in  large  quantities 
in  this  country,  nine  of  the  ten  million  dollars' 
worth  of  agricultural  products  exported  to  the 
United  States  being  made  up  of  that  commodity. 
In  the  early  months  of  1903  several  large  car- 
goes of  sugar  left  Philippine  ports  for  this 
market,  but  recent  returns  indicate  a  complete 
cessation  of  trade,  doubtless  in  the  hope  that 
favorable  action  may  be  taken  on  the  effort  for 
tariff  reductions.  The  various  classes  of  goods 
imported  from  the  United  States  for  use  in  the 


islands  in  1903  was  valued  at  little  over 
$3,000,000,  being  somewhat  below  the  showing 
made  in  the  previous  year.  Among  shipments 
received  the  more  important  items  were  wheat 
flour  to  the  value  of  $642,123,  cotton  goods 
$262,517,  beer  in  bottles  $252,366,  illuminating 
oils  $249,133,  lumber  $129,791,  distilled  spirits 
$83,029,  boots  and  shoes  $70,474>  paper  pulp  and 
paper  for  printing  purposes  $48,606,  condensed 
milk  $44,346,  and  different  kinds  of  small  ma- 
chinery. 

Of  the  $2,965,334  worth  of  merchandise  and 
coin  from  the  United  States  arriving  at  Manila 
during  10  months  of  1903,  only  $350,461  was 
carried  in  American  bottoms.  The  shipping 
movement  shows  entrance  of  vessels  at  that 
port  with  cargoes  from  United  States  markets 
to  have  been  50  steam  and  g  sailing  with  a  car- 
rying capacity  of  169,947  and  6,140  net  tons, 
respectively,  the  various  flags  under  which  they 
came  are  given  as  19  American,  having  a  net 
tonnage  of  51,907,  32  British  95,622  net  tons, 
3  German  8,673  net  tons,  2  Japanese  9,622  net 
tons,  and  3  under  all  other  flags  with  10,263  net 
tons.  Exports  to  this  country  according  to 
Manila  returns,  aggregated  $7,807,412,  all  but 
13  per  cent  leaving  in  foreign  vessels.  The 
clearance  of  32  steam,  97,002  net  tons,  and  10 
sailing  vessels  13,396  net  tons  includes  the  fol- 
lowing; 13  American  40,620  net  tons  (5  of  these 
with  4,974  net  tons  cleared  in  ballast),  22  British 
53,837  net  tons,  2  German  5,003  net  tons,  and 
5  at  9,938  net  tons  under  flags  of  other  countries. 

During  the  corresponding  ten  months  of  1902, 
imports  to  the  value  of  $3,308,725  were  received 
at  Manila  from  the  United  States,  but  5  per 
cent  being  delivered  in  American  vessels.  The 
entries  from  the  United  States  show  42  steam 
with  a  total  of  113,897  net  tons  and  3  sailing 
vessels  registering  4,553  net  tons,  of  which  9 
were  flying  the  American  flag  with  a  carrying 
capacity  of  17,481  net  tons,  27  British  7S,8io  net 
tons,  3  German  9,638  net  tons,  2  Japanese  6,837 
net  tons,  and  4  having  a  net  tonnage  of  8,684 
under  all  flags.  The  traffic  between  Ma- 
nila and  the  United  States  was  almost  exclu- 
sively confined  to  foreign  bottoms,  American 
vessels  being  credited  with  less  than  two  per 
cent  of  the  $5,923,071  worth  of  Philippine  prod- 
ucts shipped  to  markets  in  this  country.  A 
total  of  20  steam  and  7  sailing  vessels  with  a  net 
tonnage  of  55,671  and  8,271,  respectively,  are 
reported  at  Manila  to  have  cleared  for  the 
United  States  under  flags  as  follows :  8  Ameri- 
can 12,255  net  tons,  including  6  sail  at  6,783 
net  tons  in  ballast,  15  British  45,077  net  tons,  i 
German  1,201  net  tons,  and  3  under  flags  of 
other  countries  with  5,409  net  tons. 

Bern.\rd  Moses, 
University  of  California. 

Philippine  Languages,  the  languages 
spoken  by  the  native  inhabitants  of  the  Pliilip- 
pine  Islands  :  they  are  variously  reckoned,  some 
authors  distinguishing  as  many  as  50,  others  20 
or  less,  a  difference  due  to  the  variant  defini- 
tions of  "language"  and  "dialect.*  But  all  these 
languages  or  dialects  belong  to  one  or  other  of 
two  classes,  those  of  the  Malayan  race  and  those 
of  the  aboriginal  inhabitants,  the  Aetas  or 
Negritos.  Of  these  aborigines  some  remnant  is 
found  in  nearly  every  important  island  of  the 
archipelago,   retired  in  the  mountain  fas',  nesses 
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in  small  bands,  but  their  total  number  is  reputed 
not  to  exceed  25,000.  Their  languages  or  dia- 
lects, while  perhaps  they  are  one  in  origin,  are 
almost  as  diverse  as  the  people's  haunts,  and 
they  have  never  been  made  the  subject  of  lin- 
guistic study.  The  other  great  division,  such 
languages  as  are  spoken  by  the  races  which 
existed  long  anterior  to  the  coming  of  the 
Spaniards,  is  made  up  of  a  variety  of  tongues 
belonging  to  the  Malayan  language  family. 
Prominent  above  all  Malayan  tongues  stands 
the  Tagalog,  the  language  of  the  people  of  Mid- 
dle Luzon,  and  to  a  great  extent  the  lingua 
franca  of  all  the  provinces  of  that  island  :  but 
side  by  side  with  it,  in  Luzon  and  other  isles, 
are  other  languages  of  the  same  origin,  namely 
the  Batan  spoken  in  the  islands  of  Batanes  and 
Babuyanes,  to  the  north  of  Luzon ;  the  Visayan 
of  the  Visayan  islands  and  of  some  parts  of  iNIin- 
danao :  the  Sulu  of  the  Mohammedan  tribes  of 
the  archipelago  of  the  same  name :  the  Ibanag  of 
Northern  Luzon,  the  Ilocan  of  Northwestern 
Luzon,  the  Pampango  of  Central  Luzon,  and 
the  Bicol  of  Southern  Luzon.  Before  the  Span- 
ish occupation  the  Tagalos  and  the  Visayans 
had  an  alphabet  of  their  own,  and  the  Tagalos 
still  possess  a  considerable  body  of  vernacular 
lyric  poetry:  like  the  Tagalog,  the  Visayan 
language  is  highly  developed  and  well  adapted 
for  literary  use.  Their  native  alphabet  was  su- 
perseded by  the  Arabic  alphabet  after  the  Mo- 
hammedan conquest  in  the  13th  century:  but 
since  they  came  under  Spanish  domination  the 
Tagalos,  Visayanos  and  other  christianized  or 
semi-christianized  native  races  have  employed 
the  Roman  alphabet.  In  common  with  most 
of  the  Malayan  languages  the  Malayan  dialects 
of  the  Philippines  possess  the  five  vowels,  a,  e,  i, 

0,  and  u,  with  both  the  long  and  short  sounds, 
to  which  are  given  the  same  values  as  in  the 
languages  of  Continental  Europe ;  their  conso- 
nants are  k,  g,  ng,   ch,  jri,  n,  t,  d,  p,  b,  m.  r, 

1,  w,  s,  and  h.  The  ng  represents  a  peculiar 
guttural-nasal  sound  essentially  different  from 
that  of  ng  in  sing;  and  in  Tagalog  and  Visayan 
there  is  a  peculiar  r  sound.  The  root-words  in 
all  these  languages  are  nearly  all  dissyllabic,  and 
the  accent  is  always  laid  on  the  penultima.  un- 
less that  syllable  is  short.  A  radical  word  serves 
as  noun,  adjective,  or  adverb  without  under- 
going any  change:  thus,  the  same  word  may 
express  swift,  swiftly,  and  swiftness:  but  the  un- 
modified root  word  is  rarely  used  as  a  verb. 
There  is  nothing  in  the  terminations  of  words 
to  determine  their  place  among  the  parts  of 
speech,  as  nouns,  adjectives,  verbs,  etc..  and  only 
in  derivative  words  is  the  distinction  made  evi- 
dent. Derivation  is  effected  by  means  of  a  syl- 
lable prefixed,  or  inserted,  or  subjoined,  or  by 
reduplication  of  the  radical  word.  These  modes 
of  derivation  or  word-formation  are  very  nu- 
merous, upward  of  a  hundred,  and  the  idiomatic 
use  ofthem  is  an  art  not  easily  acquired.  As 
there  is  no  grammatical  form  to  distinguish 
noun  from  adjective,  adverb,  verb,  etc.,  so  there 
is  none  to  distinguish  gender,  number,  person, 
or  case,  save  that  some  of  the  pronouns  have  a 
case  inflexion.  Nor  is  plurality  expressed  in 
any  way,  save  where  otherwise  the  sense  would 
be  ambiguous :  to  avoid  ambiguity  as  to  number, 
sometimes  the  noun  is  duplicated,  or  a  word 
signifying  "all"  or  "many"  is  added  to  it.  Verbs 
acquire  a  causative,  iterative,  intensive,  etc.,  sig- 


nification by  the  employment  of  particles  differ- 
ing slightly  in  form  to  make  the  verbs  active  or 
passive;  there  are  no  intfe.xions  for  mood  or 
tense,  number,  or  person :  when  mood  or  tense 
must  be  noted  to  avoid  ambiguity,  that  end  is 
attained  by  the  use  of  au.xiliary  verbs  or  parti- 
cles. In  speech  the  relative  position  of  noun 
and  adjective  is,  noun  first,  followed  by  the  ad- 
jective; the  order  of  the  principal  words  of  a 
sentence  is,  first  the  subject,  then  the  verb,  last 
the  object. 

Philippines,  Products  of.  In  these  days 
of  e-xpanding  Americanism  a  study  of  the  prod- 
ucts of  our  various  over-seas  possessions  opens 
up  a  wide  and  fascinating  field.  Prominent 
among  these  territories  stand  the  Philippine 
Islands  with  their  wealth  of  timber,  hemp, 
tobacco,  sugar,  copra,  and  many  other  developed 
and   undeveloped  products. 

It  is  the  purpose  of  this  article  to  consider 
those  products  in  detail,  keeping  in  view,  not  so 
much  their  present  commercial  value,  as  what 
their  value  will  likely  be  in  the  future  to  the 
United  States,  and  to  the  islands. 

While  the  figures  of  exports  from  the  Philip- 
pines since  American  occupation  began  on  12 
Aug.  1898  are  not  by  any  means  a  fair  indica- 
tion of  what  the  islands  will  be  able  to  export, 
under  normal  conditions,  yet  they  will  serve  to 
give  us  an  idea  of  the  possible  and  probable 
future  exporting  value  of  this  branch  establish- 
ment of  ours  in  the  Orient. 

Starting  with  $12,000,000  in  iSgg,  the  first 
fiscal  year  of  American  occupation,  we  have  the 
following   record  of  merchandise   exports : 

'901 $23,214,948 

•  902 23,927,679 

•903 33.121,780 

Considering  the  1902  and  1903  exports  by 
classes  we  have : 

Products  of                                       1902  1903 

Agriculture    $20,6:59,573  $31,332,483 

Manufactures    2.088.114  1.327.704 

Forest     222.849  216,601 

Min-ng     3,657  ,,17, 

Miscellaneous      953.486  253,821 

Tola's     $23,927,679     $33,121,780 

Comparing  the  main  items  of  the  same  years, 
the  result  is : 

lgo2  1903 

Hemp   fibre    $15,841,316  $21,701,575 

Other    hhres. 178,120  173.776 

Manufactured    fibres    17,870  26,931 

£°P''a    ; 1,001,656  4.473',029 

Straw  manufactures    181,162  137369 

J^g"    ■• ■ 2.761,432  3.9551568 

tobacco,  unmanufactured   784,523  902870 

Cigars      1,666.722  947.498 

Cigarettes     9,995  20.699 

Uther  tobacco  manufactures....  40,127  10945 

Sapan   wood    30,934  291782 

Coffee     2.879  1,378 

Indigo     8,806  11,078 

Copper    ,8,935  12,070 

\',5"     : 15,201  19.504 

Almaciga   gum    1.693  7.302 

Cppal     73.010  41,186 

fJ.'V'^     10,111  12,618 

Other  gums  and   resins 64,808  11 1872 

Hides    of   cattle 22,119  46,483 

Other    hides    and    skins 54.633  29,622 

Metal    compositions     25991  5716 

riang    Hang   oil    70,553  I03,'789 

|«^5     3.054  11.366 

n-  i-u   y-- 101,444  121.226 

IJistiUed   spirits    577  20,162 

As  a  matter  of  fact  the  export  records  con- 
tain over  100  items,  all  products  and  manufac- 
tures of  the  Philippines,  of  which  the  foregoing 
list  is  fairly  representative. 
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That  the  products  of  the  islands  have  already 
been  materially  developed  under  American  rule 
is  evidenced  by  the  figures  of  exports  for  the 
15  years,  1880-94,  prior  to  the  Spanish  insur- 
lection : 

Average  yearly  exports  —  1S80-1884 $20,838,325 

Average  yearly  exports — 1885-1889 20,991,265 

Average  yearly   exports — 1890-1894 19, 75'. -93 

The  increase  from  $20,000,000  —  the  average 
yearly  export  from  1880  to  1894  —  to  $33,000,000 
—  the  figure,  in  round  numbers,  for  1903  —  is 
striking;  but  the  difference  is  still  greater,  be- 
cause the  1880-94  figures  include  coin  and  lot- 
tery tickets.  Coin  exported  in  those  years  inust 
have  amounted  to  at  least  $5,000,000  yearly. 
Under  American  occupation  neither  gold  coin 
nor  silver  coin  is  included  in  the  export  figures, 
while  for  1901-3  the  coin  exports  were: 

Gold  Silver 

1901     $    3°5.25l      $   2.9'l.o63 

1902     806,208  2.423,200 

1903     180,480  6,366,106 

Total,  each   $1,291,939     $11,700,369 

1,291,939 

Grand  total    $13,002,308 

or  an  average  of  $4,334,102  yearly.  Inasinuch  as 
it  is  clearly  shown  above  that  e.xports  have 
largely  increased  under  American  occupation,  it 
stands  to  reason  that  more  coin  must  have  been 
sent  away  in  Spanish  days  to  pay  for  imports 
and  other  debts. 

VEGET.\BLE  PRODUCTS. 

Hemp  Fibre,  known  as  manila  hemp. —  At 
present  that  is  the  staple  product  of  the  islands, 
and  one  of  which  the  United  States  can  use  all, 
or  nearly  all,  the  total  production  by  discon- 
tinuing the  use  of  Mexican  henequen,  or  sisal 
grass.  Next  to  the  United  States,  the  United 
Kingdom  is  the  best  customer  for  manila  hemp. 
The  comparative  consumption  of  it  by  the  two 
countries,  and  the  total  quantities  exported  in 
1901-3,  was  as  follows: 

1901        1902        1903 

tons  tons  tons 

Total   export   109,231     108,265     130.159 

of  which 

1901  1902  1903 

tons  tons  tons 

United    States    17.S72  44,810  70,526 

United    Kingdom    74.635  55,023  50,968 

The  largely  increased  takings  by  the  United 
States  in  1902  and  1903  over  1901,  show  our 
need  and  appreciation  of  this  valuable  product. 
The  native  name  of  this  product  is  abaca.  Its 
cultivation  is  best  in  a  moist  climate.  The  Phil- 
ippine Islands  have  a  monopoly  on  manila  hemp, 
as  it  cannot  be  produced  in  any  other  part  of 
the  world.  It  grows  wild  throughout  a  large 
part  of  the  archipelago,  and  affords  the  best 
return  for  the  effort  expended  of  any  industry 
of  the  islands.  Manila  hemp  readily  responds 
to  cultivation,  doubling  the  profit.  It  can  be 
produced  at  a  profit  at  one-third  of  present 
prices,  or  for  less  than  one-half  the  cost  of 
cheaper  and  unsatisfactory  substitutes.  The 
market  for  manila  hemp  is  inexhaustible  as  the 
world  uses  $100,000,000  worth  annually  of  sub- 
stitutes. INIanila  hemp  is  immune  from  insect 
pests  or  damage  by  weather  conditions.  It  is 
grown  and  harvested  without  the  use  of  ma- 
chinery,   consequently    little    or    no    capital    is 


necessary.  It  forms  65  per  cent  of  the  present 
total  exports  of  the  islands,  and  over  75  per 
cent  of  the  agricultural  exports.  The  Filipino 
hemp  producer  is  the  most  independent  farmer 
of  the  world,  delivering  his  specialty  on  the 
wharf,  with  the  markets  of  the  world  at  his  feet. 
The  demand  for  manila  hemp  is  so  great  that 
the  Philippine  export  tax  for  revenue  on  the 
commodity  does  not  in  any  way  retard  produc- 
tion or  sale.  Ex-Gov.  Taft  so  testified  • —  see 
report  of  Senate  Philippine  Committee,  page 
150.  The  governor  further  said,  in  answer  to 
the  same  question,  that  tariff'  changes  would 
have  a  far  different  effect  on  the  cultivation 
and  export  of  sugar  and  tobacco.  Gen.  Luke 
Wright,  governor  of  the  Philippines,  also  testi- 
fied that  the  hemp  industry  of  the  islands  is  the 
most  profitable  of  the  various  industries.  There 
are  forests  of  wild  hemp  that  have  not  yet 
been  touched.  Mr.  J.  G.  Livingston,  governor 
of  the  province  of  Sorsogan,  testified  (page  459 
Senate  Hearings),  "The  existing  price  of  hemp 
in  this  province  is  so  high  that  an  industrious 
man  can  earn  $4  to  $5  Mexican  per  day.» 

The  islands  also  produce  sisal  grass  and 
other  cheaper  substitutes  for  hemp,  and  ex- 
ported $173,776  worth  of  them  in  1903.  In  the 
same  year  we  paid  Mexico  $13,073,633  for  sisal 
grass,  and  $215,811  to  other  countries.  Why 
not  also  cultivate  more  of  this  under  our  own 
flag,  and  keep  the  money  in  the  family?  We 
also  paid  the  East  Indies  $3,205,524  for  jute  and 
jute  butts,  which  ought  to  grow  in  the  Philip- 
pines.    The  climate  is  about  the  same. 

All  signs  indicate  that  the  possibilities  for 
profitable  culture  of  fibres  in  the  Philippines 
are  unlimited. 

Copra. —  This  is  dried  cocoanut,  and  is  used 
largely  in  the  manufacture  of  soaps.  The 
islands  exported : 

1901 $2,648,305 

1902 1,001,656 

1903 4.473,029 

Nearly  all  of  it  went  to  the  continent  of 
Europe,  chiefly  to  France,  and  to  Great  Britain. 
Our  share  was  but  trifling.  The  figures  of  divi- 
sion are,  mainly : 

1901  1902  1903 

France    $1,759,577     $772,250     $3,259,659 

Great    Britain    126,580  888  444,439 

Germany    480  4,882  263.780 

British   East  Indies....         39,970         78,934  197,529 

Spain     547.529        125.317  187.398 

United  States    4,450  7  9.173 

Copra  is  a  good  steady  product  in  any  of  the 
southern  islands.  A  small  cluster  of  cocoanut 
trees  is  enough  to  keep  a  Filipino  family  in  the 
lap  of  luxury.  After  four  or  five  years'  care, 
nature  and  the  Chinese  trader  do  the  rest.  The 
life  of  a  tree  is  a  century,  and  200  trees  are 
grown  to  the  acre.  All  the  Filipino  has  to  do 
is  to  sit  in  the  shade  and  watch  his  copra  grow. 
Two  hundred  trees  yield  an  annua!  income  of 
$100  gold.  'The  1903  crop  was  worth  about 
$9,000,000  silver.  As  a  paying  business  that 
beats  bonanza  farming  in  the  American  North- 
west. Only  $63  worth  of  fresh  cocoanuts  was 
exported  in  1903.  The  1902  crop  of  copra,  like 
all  other  crops  in  the  islands,  suffered  severely 
from  the  series  of  agricultural  misfortunes 
which  overspread  the  islands  in  that  year,  but 
the  T903  crop  redeemed  the  situation,  being 
over  four  times  the  1902  crop,  and  nearly 
double    that    of    1902, 
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Sugar. —  Here  is  a  great  field  for  product  de- 
velopment in  the  Philippines.  The  United 
States  is  the  greatest  sugar  consuming  market 
in  the  world.  In  the  past  three  years  American 
importations  of  raw  sugar  have  been : 

Year                                                   Pounds  Value 

igoi  3.9/5.005.S40  $90,487,800 

1902  3.03l.9'5,875  55,o6l,og7 

1903  4,216,108,106  72,114,291 

Our  consumption  is  so  enormous,  about 
5,000,000,000  pounds  a  year,  that  we  can  easily 
absorb  all  the  sugar  which  Cuba,  Hawaii,  and 
the  East  Indies  can  produce,  plus  the  limited 
product  of  our  own  beet  sugar  factories,  and 
still  have  room  for  all  the  sugar  which  the 
Philippines  could,  for  many  years,  produce. 
Our  takings  of  Philippine  sugar  are  growing, 
however.  Still,  Japan  is  taking  nearly  as  much 
as  we  are.  The  three  years'  figures  of  distribu- 
tion of  the  sugar  of  the   Philippines  follow : 

Country                       1901  1902  1903 

United  States  $      93.472  $    293,352  $1,333,826 

Japan    1,071,612  7IJ.743  1.269,485 

Hongkong    942,374  1,360,861  886,282 

China    312,225  309,990 

United  Kingdom    185,593  153.982 

Before  the  insurrection  against  Spain,  the 
Philippines  produced  sugar  much  more  exten- 
sively than  since.  For  instance,  the  1893  pro- 
duction was  261,519  tons,  but  that  of  1901  was 
only  55,399  tons.  Constant  revolution,  death  of 
the  island's  carriers  (the  water-buffaloes)  by 
rinderpest,  and  other  misfortunes  were  the 
cause  of  this  four  fifths  reduction  in  1901.  For- 
tunately 1902  and  1903  put  things  in  a  somewhat 
better  shape.  Still,  the  sugar  industry  in  the 
Philippines  is  practically  again  in  its  infancy. 
The  sugar  producing  capacity  of  the  islands  is 
almost  boundless.  Much  of  the  65,000,000  acres 
of  arable  land  is  eminently  adapted  to  sugar 
culture.  The  islands  have  a  population  of 
8,000,000,  of  whom  6,500,000  are  accustomed  to 
working  for  8  to  10  cents  a  day.  With  all  this 
land,  and  all  this  cheap  labor  (and  the  Filipino 
is  now  being  forced  by  circumstances  to  realize 
the  necessity  of  working)  there  is  hardly  any 
limit  to  the  possible  extension  of  the  sugar  in- 
dustry. As  it  is  now,  we  are  paying  $61,000,000 
to  $91,000,000  yearly  to  foreigners  for  this  com- 
modity, while  we  own  millions  upon  millions  of 
as  good,  or  better,  sugar  lands  than  are  owned 
by  those  foreigners,  with  sufficient  of  as  cheap, 
or  cheaper,  labor  in  sight.  The  day  is  very  far 
distant  when  American  beet  sugar  factories  will 
be  able  to  fill  our  increasing  yearly  sugar  de- 
mand, already,  as  before  stated,  5.000.000,000 
pounds.  Ex-Gov.  Taft  testified,  "We  have 
enough  suitable  land  to  produce  the  sugar  of 
the  world.'"  Yet  Mr.  Edward  Atkinson's  coterie 
of  "Anti-Imperialists"  say  the  Philippines  can- 
not be  made  to  pay.  If  the  islands  can  —  as 
they  did  —  export  from  122.Q25  to  261,519  tons 
yearly  in  the  years  from  1880  to  1898,  with  ad- 
mittedly crude  plants  and  disheartened  working 
people,  whose  wages  were  not  paid  in  coin  — 
as  they  now  are  —  with  only  a  few  thousand 
acres  under  indifferent  cultivation  —  at  a  cost 
of  62V2  to  go  cents  per  hundred  pounds  —  with- 
out agricultural  implements  —  and  with  a  loss 
of  45  per  cent  of  the  sugar,  what  may  we  not 
expect  as  to  quantity  and  cost  of  sugar  produc- 
tion, under  modern  equipment,  labor-saving  im- 


plements, cheap  labor,  American  capital,  Amer- 
ican energy,  and  American  executive  ability? 

Tobacco. —  Fairly  good  cigars  are  exported 
at  one  cent  each.  The  total  exportations  ol 
tobacco,  cigars,  and  cigarettes,  during  the  past 
three  years  were  as  follows : 

1901 $2,217,728 

1902 2,501,367 

1903 1,882,012 

These  exportations  were  mainly  to  Euro- 
pean countries.  The  United  States  tariff,  even 
with  the  25  per  cent  reduction  in  favor  of  the 
Philippines,  practically  precludes  the  sale  here 
of  Manila  cigars.  Moreover,  43  of  our  States 
are  now  producing  tobacco.  The  wages  paid 
American  tobacco-workers  average  $1,364-5  a 
day,  against  35^  cents  a  day  in  Manila.  To- 
bacco is  a  well  established  and  profitable  indus- 
try in  the  Philippines  —  even  irrespective  of  the 
United  States  home  market.  What  it  would 
grow  to,  with  that  great  and  increasing  market 
open  to  it,  is  impossible  of  prediction.  Manila 
has  31  cigar  and  cigarette  factories,  employing 
12,168  persons. 

Coffee. —  The  United  States  consumes  from 
$60,000,000  to  $70,000,000  worth  of  coffee  each 
year,  and  does  not  produce  a  pound  of  it.  Porto 
Rico's  coffee  is  slowly  recovering  from  the  ter- 
rible cyclone  of  1899,  and  her  coffee  is  working 
its  way,  though  far  too  slowly,  into  American 
favor.  Hawaii  is  also  doing  a  little  in  coffee 
growing,  but  the  two  sources  are  not  furnishing 
a  tithe  of  the  1,000,000,000  pounds  the  home 
market  annually  consumes.  Instead  of  $60,000,- 
000  to  $70,000,000  of  American  coffee  money 
going  out  of  the  American  family,  all  ought  to 
be  distributed  between  the  Philippines,  Porto 
Rico,  and  Hawaii. 

American  expert  investigation  has  shown 
that  the  entire  central  islands  of  the  Philippine 
Archipelago  are  adapted  to  the  production  of  a 
superior  article  of  coffee,  only  equaled  by  the 
best  Mocha.  In  the  past  the  Philippines  ex- 
ported large  quantities  of  it.  In  the  years  1885- 
90  the  average  yearly  export  was  12,708,524 
pounds.  Then  the  borer  insects  (and  revolu- 
tions against  Spain)  invaded  the  coffee  plan- 
tations, and  as  the  people  were  devoid  of  the 
necessary  agricultural  science  to  deal  with  this 
pest,  coffee  growing  practically  ceased.  Things 
are,  or  easily  can  be,  dift'erent  now.  American 
science  can  protect  American  capital  in  this  di- 
rection. In  adjoining  Java,  millions  of  capital 
earn  good  profits  in  producing  an  inferior  grade 
of  coffee,  much  of  which  is  consumed  in  the 
United  States.  Experts  say  that  the  use  of 
suitable  apparatus  for  shelling  and  polishing 
will  enable  Philippine  coffee  to  compete  in  the 
markets  of  the  world.  Brazil  is  reported  as 
figuring  to  destroy  part  of  its  coffee  crop  to 
enhance  the  price. 

Cocoa  or  Cacao. —  This  is  another  product 
of  which  we  cannot  produce  a  pound  in  the 
United  States  proper.  In  the  raw  state  we  im- 
ported in 

Pounds  Value 

1901     50.433.562  $6,720,814 

1902     56,744,545  7,262,100 

1903     63.351.294  7,820.087 

Mr.  Lyon,  the  expert  tropical  agriculturist  of 
the  Philippine  Commission,  says  that  in  no  other 
country  has  he  seen  soil  and  climate  so  favor- 
able   to    growing    cacao,    as    in    the    Philippine 
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island  of  Mandanao ;  that  the  cacao  now  pro- 
duced there  is  of  superior  quahty,  and  is  nearly 
all  bought  up  for  shipment  to  Spain,  where  it 
brings  a  high  price ;  that  there  are  numerous 
other  regions  in  the  Philippines  where  cacao 
can  be  raised  to  great  advantage, —  to-day,  there 
is  not  a  proper  cacao  plantation,  as  the  Filipinos 
just  planted  a  few  scattering  bushes,  which  they 
left  practically  without  care  to  be  swamped  by 
brush  and  preyed  upon  by  insects ;  that  proper 
harvesting  and  curing  methods  are  not  em- 
ployed ;  tliat  the  fruits  are  torn  from  the  bushes, 
injuring  the  bark.  American  thoroughness 
could  easily  protect  American  capital  in  that 
industry.  The  1903  export  of  cacao  only 
amounted  to  $11. 

Dyezvoods. —  Of  dyewoods  there  are  17  va- 
rieties in  the  Philippines.  The  United  States 
import  dyewoods  from  foreign  countries,  to  the 
following  extent: 

1901 $864,986 

1902 744,380 

1903 748,550 

This  seems  to  be  a  virgin  field  for  develop- 
ment. 

Gums  and  Renins. —  Already  this  is  quite  an 
industry  in  the  Philippines.  Of  copal  the 
islands   e.xported, 

1901 $109,936 

1902 73,010 

1903 41,186 

but  none  of  it  came  to  the  United  States,  e.\cept 
$906  worth  in  1902,  though  American  imports  of 
copal  were : 

190 1 $:,i93,25i 

1902 2,261,206 

1903 2,938,771 

Why  not  produce  our  own  copal  in  the  Phil- 
ippines? 

Of  camphor,  arable,  chicle,  copal,  gambler, 
shellac,  and  other  gums  our  imports  were : 

190" $6,639,139 

1902 7,744.183 

1903 10,594,647 

As  these  are  all  tropical  products,  and  as 
the  Philippine  Islands  are  essentially  tropical, 
there  is  an  opportunity  here  to  keep  another 
$10,000,000  yearly  in  the  family  cash-box.  As 
copal  is  produced  and  also  almaciga  gum,  why 
not  camphor,  arable,  and  the  rest  of  this  list  of 
tropical  gums? 

Rubber  and  Gutta-percha. —  .'\s  to  growing 
rubber  and  gutta-percha  in  the  Philippines,  ex- 
perts tell  us  that  the  giant  rubber  vine  and  sev- 
eral other  indigenous  varieties  have  been  found 
in  large  quantities  in  several  of  the  islands ; 
that  during  1900,  the  islands  exported  36  piculs 
(.I335<3  pounds)  of  "Borneo"  rubber  (from 
vines)  which  establishes  the  existence  of  the 
plant.  A  Ceara  rubber  tree  was  planted  in 
Manila,  and  in  one  year  reached  a  height  of  21 
feet.  The  rubber-planter's  return  is  quoted  at 
from  $150.  to  $,300  per  acre.  At  present  we  are 
buying  all  our  immense  consumption  of  rubber 
and  gutta-percha  from  foreign  countries.  Gutta- 
percha is  now  being  shipped  from  Manila  to 
Singapore  and  Romeo.  Several  species  of  trees 
produce  the  sap.  Our  import  for  three  years 
aast  was: 


Rubber  Guttq-pcrcha 

1901      $28,586,340  $130,957 

1902      -'5.151.559  252,329 

1903      30.997.23*  222,400 

SUBSIDIARY   VEGETABI-E   PRODUCTS. 

In  addition  to  the  products  already  described, 
namely,  coffee,  cocoa,  sugar,  hemp  and  other 
fibres,  dyewoods,  gums  and  resins,  copra,  and 
cocoanuts,  tobacco,  rubber  and  gutta-percha,  the 
Philippines  also  produce,  or  are  able  to  produce, 
tea,  rice,  spices  ($78,604  worth  exported  in 
1900-2),  bananas  in  abundance,  ground  fruits 
of  several  kinds,  grapes,  strawberries,  black- 
berries, figs,  walnuts,  citrons  in  abundance, 
mangas  (one  of  the  most  exquisite  fruits  in  the 
world,  and  the  queen  fruit  of  the  Philippines), 
papaya  (two  sexes,  of  which  the  male  produces 
tubes  filled  with  white  aromatic  flowers,  and 
the  female  yields  fruit),  pineapples  of  fine  flavor, 
cantaloupes,  lemons  of  seven  varieties,  oranges 
of  various  indigenous  species,  and  many  other 
edible  fruits,  indigo,  marine  and  fresh  water 
fish  valuable  and  abundant.  There  are  other 
minor  saleable  vegetable  products  of  species 
natural  to  a  tropical  climate. 

MINERAL   PRODUCTS. 

The  mineral  resources  of  the  Philippine 
.Archipelago  are  sufficiently  known  to  indicate 
their  value  as  commercial  products,  but  to  what 
extent  scientific  exploration  and  exploitation 
alone  will  determine.  "From  a  mineralogical 
standpoint,  the  best  authorities,"  says  the  geo- 
graphical dictionary  of  the  Philippine  Islands, 
published  in  1902  by  the  Bureau  of  Insular 
.\fltairs.  War  Department,  "are  the  Spanish  min- 
ing bureau,  the  researches  of  Ashburner,  and 
the  technical  publications  of  Semper,  Santos, 
Roth,  Drasche,  Abella,  and  others ;  also  the 
travels  of  Comyns,  Jiigor,  Worcester,  and 
others." 

The  use  of  gold  in  exchange  and  adornment, 
and  copper  for  utensils  was  common  among  the 
natives  upon  the  first  landing  of  their  Spanish 
conquerors  400  years  ago,  but  the  Spaniards 
never  encouraged  the  systematic  mining  of 
metals.  Placer  washings,  and  the  most  primi- 
tive methods  of  mining  and  working  quartz 
were,  and  still  are,  in  use  by  the  natives.  Rev- 
olutions, burdensome  laws,  and  the  scarcity  of 
skilled  labor  discouraged  foreign  mining  enter- 
prise in  the  long  line  of  Spanish  days. 

Since  American  occupation  miners  and  pros- 
pectors have  often  preceded  the  troops.  The 
.American  mining  bureau  at  Manila,  now  has 
reports  from  almost  every  one  of  the  very  many 
islands  in  the  archipelago.  In  many  cases  sam- 
ples and  specimens  have  been  furnished  to  the 
bureau.  Through  these  sources  the  fact  has 
been  established  that  gold,  copper,  lead,  iron, 
coal,  sulphur,  granite,  marble,  petroleum,  and 
other  metallic  and  non-metallic  minerals  exist 
in  paying  quantities.  The  influence  of  the 
miner  and  prospector  is  making  itself  felt,  re- 
peating the  experiences  of  the  pioneer  days  of 
the  mineral-producing  American  States  of  the 
West.  More  than  that,  mining  operations  in 
the  Philippines,  when  once  they  really  begin, 
will  have  all  the  present-day  advantages  of  the 
latest  devised  electrical  and  other  mining  ap- 
paratus. Following  is  a  brief  summary  of  some 
of  the  mining  opportunities  in  the   Philippines : 

Coal. —  This   is   of   the  Tertiary  Age.   and   a 
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highly  carbonized  lignite,  analogous  to  Japanese 
and  Washington  coal,  but  not  to  the  Welsh  or 
Pennsylvania  coals.  Philippine  coal  might  sup- 
plant English  or  Alistralian  coal  for  most  pur- 
poses. The  seams  found  vary  from  2  feet  6 
inches  to  14  feet  8  inches  in  thickness.  Want 
of  transportation  is  the  f^.esent  drawback. 

Cupper. — -This  is  reported  from  many  local- 
ities. Copper  ore  was  smelted  by  the  natives 
before  Magellan  discovered  the  Philippines. 
Mean  assays  show  over  16  per  cent  of  copper. 

Gold. — •  This  is  found  in  a  vast  number  of 
localities.  As  recently  as  14  May  1904,  the 
New  York  Sun  reports  a  rich  gold  strike  — 
128  ounces  in  a  short  time  under  primitive 
methods  —  by  an  American  prospector,  in  the 
provinces  of  the  Camerines.  The  capital  is 
Neuva  Caceres,  a  city  of  12,000  inhabitants, 
about  207  miles  from  Manila.  Silver,  iron, 
copper,  and  lead  are  also  known  to  e.xist  in  the 
same  mountains.  Specimens  of  quartz  from 
another  point — -  Paracale —  assay  38  ounces  of 
gold  to  the  ton.  In  Benquet  (the  highlands  of 
the  Philippines)  where  the  summer  government 
station  is  to  be  erected,  the  gravels  of  the  river 
Agno  carry  gold.  In  another  district,  years  ago, 
natives  produced  150  ounces  of  gold  per  month, 
using  only  cocoanut  shells  as  dishes. 

Iron. —  Iron  is  abundant  in  Luzon,  Cebu, 
Panay  and  doubtless  in  other  islands.  The 
finest  deposits  are  in  the  province  of  Bulacan, 
island  of  Luzon,  the  principal  island  of  the 
archipelago. 

Petroleum. —  This  valuable  mineral  is  re- 
ported from  several  points. 

Sulphur. —  Deposits  of  sulphur  abound  about 
the  numerous  active  and  extinct  volcanoes  in 
the  Philippines.  The  finest  sulphur  deposits 
are  on  the  little  island  of  Biliran. 

In  addition,  mention  may  be  made  of  anti- 
mony, asphalt,  clays  (equal  to  the  best  Chinese 
and  Japanese  kaolins),  natural  gas,  gypsum 
(very  plentiful  in  central  Luzon),  lead  and  sil- 
ver, lithographic  stone,  marbles  (of  fine  qual- 
ity)., mercury,  nitre,  ochres,  opals,  platinum, 
pearls,  salt,  serpentine,  and  zinc. 

FORESTS    OF    THE    PHILIPPINES. 

The  forest  wealth  of  the  islands  of  the  Phil- 
ippine Archipelago  is  enormous  in  variety,  qual- 
ity, and  quantity.  The  Chief  of  the  Bureau  of 
Forestry  of  the  Insular  Government  estimates 
(22  July  1904)  that  there  are  about  40,000,000 
acres  of  forest  lands  in  the  public  domain  of 
the  islands.  All  of  this,  the  value  of  which  is 
beyond  computation,  is,  by  the  generosity  of  the 
people  and  Congress  of  the  L^nited  States,  set 
apart  solely  for  the  benefit  of  the  Filipinos,  plus 
the  incalculable  further  benefit  of  American 
methods  and  energy  of  development.  That  is 
an  imperial  gift  to  a  dependent  people,  and  con- 
stitutes all  the  "Imperialism"  that  can  be  found 
in  connection  with  American  occupation  of  the 
Philippines. 

These  magnificent  forests  have  been  found 
to  contain  665  varieties  of  timber,  indigenous  to 
the  archipelago,  and  include,  approximately,  the 
most  valuable  woods  of  economic  or  commer- 
cial value.  The  forest  products,  besides  the 
woods  useful  for  house  and  ship-building,  cab- 
inetwork, and  other  economic  and  artistic  pur- 
poses, comprise  a  large  variety  of  gum-produc- 
ing trees  and  medicinal  and  dye-plants,  already 
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indicated  under  the  head  of  Vegetable  Products. 
The  hardwoods  of  the  Philippines  will  come 
into  considerable  use  in  the  United  States.  It 
is  quoted  in  technical  journals  that  Philippine 
mahogany  can  be  delivered  at  American  ports 
at  about  one  half  the  cost  of  the  South  Amer- 
ican wood  now  imported.  In  this  connection 
it  is  well  to  note  the  past  three  years  American 
import  of  foreign  mahogany.    The  figures  are : 

Feet  Value 

igoi      32,281,000         $1,752,612 

igo2      44,795,000  2.361.483 

1903    48,387,000  2,783,679 

All  of  which  is  admitted  duty-free,  to  the 
benefit  of  foreign  countries,  while  thousands  of 
millions  feet  of  our  own  Philippine  mahogany 
lie  idle  waiting  for  railroads,  American  ships, 
and  American  capital  and  energy  to  cut,  trans- 
port, and  land  it  upon  the  wharves  of  New 
York  and  Boston,  Seattle  and  San  Francisco. 

At  present  the  demand  for  Philippine  timber 
in  the  archipelago  and  China  is  much  greater 
than  the  supply  that  is  being  taken  out. 

Besides  the  large  areas  of  mahogany,  the 
Philippine  forests  contain  the  finest  varieties  of 
other  hardwoods  for  cabinet  and  furniture  work. 
Of  such  woods,  the  L'nited  States  bought  from 
foreign  countries,  in  the  past  three  years,  as 
follows : 

1901 $1,240,737 

1902 999.792 

1903 1,231,621 

Thus  we  see  that  a  present  market  of  at  least 
$4,000,000  yearly  awaits  Philippine  mahogany 
and  hardwoods,  in  the  United  States.  That 
money  can  be  kept  in  the  family.  The  beauty 
of  these  valuable  Philippine  woods  was  fully 
made  known  and  appreciated  at  the  Louisiana 
Purchase  Exposition,  held  at  St.  Louis,  Mis- 
souri, from  May  to  November,  1904,  and  also 
at  the  Pan-American  Exposition,  held  at  Buf- 
falo, New  York,  in  1901.  Over  100  varieties 
were  polished,  labeled,  and  exhibited.  Though 
665  varieties  comprised  the  first  classification  of 
Philippine  woods  (1900),  others  have  since 
ascertained,  and  it  is  expected  that  fully  1,000 
varieties  will  finally  be  listed.  A  brief  descrip- 
tion of  the  principal  woods  abundantly  existing 
in  this  imperial  domain  follows. 

Eleven  different  oaks,  mahogany,  and  cedar 
in  abundance,  ebony,  teak,  and  many  other  fine 
species  of  which  the  value  has  yet  to  be  ascer- 
tained. Fine  furniture  inakers  will  be  attracted 
by  the  following: 

Ebano    (ebony)  —  Intense   and   uniform    black   color, 
Camagon  —  Black    with    brown    streaks. 
Jlolongita  —  Dark   red   with   spots  of  black. 
Tindalo  —  T-ight  red,  gradually  turns  black  with  age. 
Narria    (mahogany)  —  Scarlet  to  blood  red. 
Malapatay  —  Yellow   spotted    with   brpwn    and   black. 
Alintatao  —  Dark,    hard    like    ebony. 
Camuning  —  Bright    ochre    yellow,    uniform    streaks 
of  brown. 

There  are  also  six  good  varieties  for  com- 
mon furniture.  Ship-builders  can  find  every 
variety  necessary  for  keels  and  stern-posts;  for 
outside  planking,  futtock  timbers,  stems,  crooks, 
or  framework ;  for  beams,  masts,  and  yards ;  for 
keelsons  and  clamps;  for  waterways  and  deck 
timbers ;  for  upper  works  and  partitions.  For 
canoes  there  are  many  suitable  species.  House 
builders  can  find  every  variety  they  need,  many 
of  them  impervious  to  the  white  ants.  Seveial 
especially  adapted  for  all  parts  exposed  to  the 
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action  of  moisture.  Varieties  suitable  for  all 
the  finer  forms  of  interior  work,  and  decoration. 
Calantas,  or  Philippine  cedar  in  great  abun- 
dance for  cigar  bo.xes,  fine  boxes,  and  jewel 
caskets.  Then  Molave,  called  by  the  natives 
the  "queen  of  woods,"  logs  35  feet  by  24  inches 
square,  yellow,  yellowish  green,  or  ashy ;  resists 
sea  worms,  white  ants,  and  the  action  of  the 
tropical  climate ;  extremely  strong  and  durable, 
lasts  well  under  ground ;  very  highly  valued  for 
building  purposes.  And  palms  for  structural 
purposes,  resisting  moisture ;  trunks  are  con- 
verted into  tubes  for  conducting  water,  used 
for  rafters  in  house  building,  for  piles,  and  for 
telegraph  poles ;  from  the  hard,  outer  wood 
handsome  canes  and  bows  are  made.  Besides 
these,  there  is  lanite,  ashy  white  with  white 
spots,  for  cabinetwork,  carved  objects,  or  mu- 
sical instruments. 

PINE    TIMBER. 

William  H.  Brown,  governor  of  the  prov- 
ince of  Abra,  reported  (see  page  463  Senate 
Hearings)  : 

"On  these  mountains  I  found  fortunes  for 
many  men ;  not  in  gold,  not  in  silver,  nor  in 
any  other  metal,  but  in  pine!  pine!  pine!  Lum- 
bermen from  Maine  —  and  I  have  spent  many  a 
day  in  the  pine  woods  of  Maine  —  would  stand 
with  open  mouths  gazing  in  admiration  at  the 
splendid  trees  that  towered  scores  of  feet  above 
our  heads;  trees  that  took  three  men  to  encircle, 
thousands  and  hundreds  of  thousands  of  them." 
Nine  tenths  of  the  timber  standing  in  many  of 
the  forests  might  be  removed  with  profit  to  the 
government  and  actual  improvement  to  the  for- 
ests, as  it  would  give  opportunity  for  rapid 
grow^th  to  the  trees  left  standing.  The  forests 
of  the  Philippines  are  more  extensive  and  more 
valuable  than  those,  so  far  counted  as  unap- 
proachable, of  India.  During  the  fiscal  year  of 
1902,  all  that  was  taken  from  the  forests  of  the 
Philippines  was  3,637,392  cubic  feet  of  timber, 
3,808,870  cubic  feet  of  firewood.  247,947  cubic 
feet  of  charcoal,  20,685  pounds  of  rattan,  2,256,- 
458  pounds  of  dyewoods,  3x2,154  pounds  of  tan 
bark,  1,082,235  pounds  of  gum  mastic,  282,996 
pounds  of  rubber  (of  superior  quality),  373,331 
pounds  of  gutta-percha  (of  low  grade),  9,181 
gallons  of  vegetable  oils,  113.905  pounds  of 
pitch,  and  20,685  pounds  of  cinnamon.  Imag- 
ination fails  to  conceive  of  the  vast  quantities 
of  forest  products  still  available  (and  growing 
day  by  day)  for  the  benefit  of  the  people  of  the 
Philippines,  and  of  the  American  nation  as  a 
whole. 

OUR    NEED    OF    PHILIPPINE    PRODUCTS. 

The  future  commercial  value  to  the  United 
States  of  the  Philippine  Islands  turns  upon  the 
use  we  can  make  of  their  products,  so  that 
American  products  and  manufactures  can  be 
sent  in  exchange,  instead  of,  as  is  now  the  case, 
our  good,  hard  money  going  to  foreigners  for 
what  we  are  obliged  to  import  of  like  tropical 
products.  That  annual  loss  can  easily  be  ascer- 
tained by  reference  to  the  import  records  pub- 
lished by  the  Department  of  Commerce  and 
Labor,  through  its  Bureau  of  Statistics. 

The  record  as  indicated,  for  1903,  is  mainly: 

Coffee     $  59,200,479 

Sugar    72.114.291 

Cocoa     7.820,087 


Fibres    (not    Manila    hemp) $20,559,840 

Mahogany      2,763,079 

Other    cabinet    woods .  1,251,621 

Bananas    8,541,156 

Gums     .' 10,594,647 

Indigo     1,202,451 

Spices      4..Sls,l25 

Rubber    and    gutta-percha 30,997,232 

Cocoanuts     908,242 

Dyewoods     748,550 

Total    $221,537,400 

Tliough  it  is  not  to  be  assumed  that  devel- 
opment of  the  Philippines  would  turn  all  this 
vast  sum  towards  the  islands,  yet  a  share  of  it 
would  go  that  way.  Moreover,  development  of 
the  islands  would  render  many  millions  in  other 
products  available  for  American  use. 

It  must  be  remembered  that  every  dollar 
paid  by  one  member  of  the  American  family  to 
another  member,  stays  in  the  family,  and  i:i- 
creases  the  forceful  front  which  we  offer  to  the 
world.  Great  Britain  with  her  colonies  is  a 
leading  world  power;  Great  Britain  without  her 
colonies  would  be  only  an  island.  Though  the 
latter  statement  cannot  be  made  of  the  Lnited 
States  by  reason  of  its  inimitable  natural  re- 
sources, yet  it  is  true,  that  the  United  States 
with  the  advantageously  placed  and  valuable 
colonies  which  it  now  possesses,  is  a  far 
stronger  world  power  than  it  would  be  without 
the  Philippines,  Porto  Rico,  Hawaii.  Alaska, 
Guam,  Tutuila,  and  the  Panama  Canal  strip. 
Walter  J.  Ballard. 

Philippite,  a  mineral  belonging  to  the 
group  of  Zeolites,  formerly  regarded  as  ortho- 
rhombic,  but  now  ascertained  to  be  monoclinic 
in  crystallization.  Crystals  always  twinned. 
Hardness,  4-4.5;  specific  gravity,  2.2;  luster, 
vitreous ;  color,  white ;  translucent  to  opaque. 
Composition:  Silica,  47.9;  alumina,  20.5;  lime, 
7.4;  potash,  6.3;  water,  17.9^100,  corresponding 
to  the  formula,  4SiO=,A!:03,(f^CaO -f- J^KO), 
5HO.  Occurs  in  vesicular  cavities  in  old  igne- 
ous rocks,  and  also  of  recent  formation  in  the 
walls  of  tlie  hot  baths  of  Plombieres,  France. 

Philippium,  in  chemistry,  an  element 
closely  allied  to  cerium.  Though  described  by 
Delafontain  in  1888  as  a  newly  discovered  ele- 
ment, it  was  not  until  1897  that  it  was  acknow- 
ledged to  be  such  by  English  chemists.  Philip- 
pium has  been  found  in  gadolinite,  samarskite 
and  fergusonite.  It  appears  in  two  sets  of  com- 
pounds, the  philippous  and  the  philippic,  cor- 
responding to  a  white  acid  and  an  orange  oxide. 
The  salts  of  the  first  series  are  colorless,  quite 
stable,  crystallize  well,  and  correspond  to  the 
lanthenum  and  yttrium  salts.  Philippic  oxide 
has  a  deep  orange-red  color.  The  constitution 
of  philippium  compounds  remains  to  be  estab- 
lished. 

Philippoteaux,  fe-le-p6-to,  Henri  Emman- 
uel Felix,  French  painter:  b.  Paris  3  April 
1815;  d.  there  9  Nov.  1884.  After  studying  his 
art  under  Cogniet  he  applied  himself  to  the 
painting  of  battle  scenes,  and  his  canvases  give 
a  vivid  and  almost  complete  panorama  of  loth 
century  wars.  His  mastery  of  details  and  lively 
delineation  of  the  clash  and  movement  of  com- 
bat are  remarkable.  Among  his  principal  pic- 
tures are:  'The  Evacuation  of  Moscow'  (1835)  ; 
'The  Capture  of  Ypres'  ;  'The  Siege  of  Ant- 
werp in  i792>  (1838)  ;  'Louis  XV.  Visiting  the 
Battlefield  of  Fontenoy'   (1840),  in  the  Luxem- 
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boiirg;  <The  Battle  of  Rivo!i>  (1845);  'Charge 
of  the  Chasseurs  d'Alrique  at  Balaclava' 
(1859);  ^The  Siege  of  Puebla>  (1865);  'The 
Meeting  of  Henry  IV.  and  Sully  after  the  Bat- 
tle of  Ivry  1590'  (1875),  now  in  the  Museum 
at  Versailles;  'Bayard  on  the  Bridge  of  Gari- 
gliano  1503*;  'The  Battle  of  Alma'  (1875)  ;  'A 
Panorama  of  the  Siege  of  Paris  1870-1 '  ;  and 
several  other  war  panoramas. 

Philipsburg,  Germany,  a  town  on  the 
right  bank  of  the  Rhine,  16  miles  north  of  Carls- 
ruhe,  formerly  a  celebrated  imperial  fortress.  In 
1734  it  was  captured  by  the  French  under  the 
Duke  of  Berwick  (who  lost  his  life  here),  and 
its  fortifications  were  razed  in  1800.  Pop. 
(1900)    '5>'300. 

Philippson,  fe'lep-zon,  Martin,  German 
historian ;  b.  Magdeburg,  Germany,  27  June  1846. 
He  was  educated  at  Bonn  and  at  Berlin,  became 
docent  at  Bonn  in  1871,  and  in  1878  was  ap- 
pointed to  the  chair  of  history  in  the  University 
of  Brussels.  A  bitter  controversy  arose  with 
the  anti-German  student  body  in  1890,  and 
Philippson  resigned  his  professorship.  He 
wrote:  'Geschichte  Heinrichs  des  Lowen* 
(1868);  'Geschichte  des  preussischen  Staats- 
wesens  vom  Tode  Friedrichs  des  Grossen  bis 
2U  den  Freiheitskriegen'  (1S80-2)  ;  'Das  Leben 
Kaiser  Friedrichs  III.'  (igoo)  ;  'Kurfiirst 
Friedrich  Wilhelm  von  Brandenburg'  1879- 
1901)  ;  etc. 

Philips,  fil'ips,  Ambrose,  English  poet:  b. 
Shropshire  1675;  d.  London  18  June  1749.  He 
was  graduated  from  Cambridge  in  1696,  and 
removed  to  London,  where  he  became  intimate 
with  Addison  and  Steele.  His  'Winter-piece,* 
published  in  the  'Tattler,'  first  gained  him  rec- 
ognition; his  six  'Pastorals,'  which  appeared  in 
Tonson's  'Miscellany*  (1709),  gained  the  praise 
of  Tickell,  but  roused  a  bitter  satirical  attack 
from  Pope.  Some  of  his  odes  written  to  chil- 
dren, contain  really  his  best  work,  but  their  sim- 
plicity of  diction  earned  for  him  the  nickname 
"Namby-Pamby,"  since  become  an  adjective  in 
general  use.  He  established  the  'Free-thinker* 
in  1718,  and  supported  the  Government  in  its 
columns,  later  sat  in  the  Irish  Parliament  for 
Armagh,  was  secretary  to  the  lord-chancellor  of 
Ireland  in  1726,  and  judge  of  the  prerogative 
court  in  1733.  His  play,  'The  Distrest  Mother' 
(1712),  adapted  from  Racine's  'Andromaque,' 
received  high  praise  from  the  'Spectator,*  but 
'The  Briton*  (1722)  and  'Humphrey,  duke  of 
Gloucester*  (1723)  attracted  little  attention. 
Consult  Johnson,  'Lives  of  the  Poets.* 

Philips,  Edvsrard,  English  author:  b.  Lon- 
don August  1630;  d.  there  about  1696.  He  was 
educated  under  the  care  of  his  uncle,  John  Mil- 
ton, and  studied  for  a  time  at  Oxford.  Later, 
with  his  brother,  John  (1631-1706),  who  had 
been  Milton's  assistant  as  Latin  secretary  to 
Cromwell's  government,  he  joined  the  Cavalier 
party,  which  proceeding  resulted  in  an  estrange- 
ment from  his  uncle.  He  engaged  in  literary 
work,  edited  a  volume  of  poems  by  William 
Drummond,  and  supported  himself  by  literary 
hack  work  and  tutoring  in  noble  families.  Sub- 
sequently he  became  reconciled  to  his  uncle  and 
was  a  warm  admirer  of  his  work.  He  wrote : 
'New  World  of  English  Words*  (1658)  ; 
'Theatrum  Poetarum*  (1675)  ;  'Life  of  Milton* 
(1694) ;  etc. 


Philips,  Francis  Charles,  English  novelist 
and  dramatist :  b.  Brighton,  Sussex,  3  Feb.  1849. 
He  was  educated  at  Brighton  College,  entered 
the  army,  where  he  served  three  years,  be- 
came a  barrister  in  1884,  and  began  writing 
novels  and  plays.  His  novel,  'As  in  a  Look- 
ing Glass*  (1885),  was  dramatized  and  played 
by  both  Sarah  Bernhardt  and  Mrs.  Beere.  He 
collaborated  in  writing  the  plays :  'A  Woman's 
Reason';  'The  Fortune  of  War';  'Papa's 
Wife';  etc.,  and  among  his  novels  are:  'The 
Dean  and  His  Daughter,'  dramatized  (1887)  ; 
'Mrs.  Bouverie'  (1894)  ;  'The  Luckiest  of 
Three'  (1896);  'Men,  Women,  and  Things' 
(1898)  ;  etc. 

Philips,  George  Morris,  American  educa- 
tor: b.  Atglen,  Pa.,  28  Oct.  1851.  He  was  grad- 
uated from  Bucknell  University,  Lewisburg,  Pa., 
in  1871,  and  has  been  principal  of  the  Pennsyl- 
vania State  Normal  School,  Westchester,  Pa., 
from  1881.  He  has  published:  'Astronomy' 
(1882);  'Natural  Philosophy'  (1884);  'Civil 
Government  of  Pennsylvania'  (1893)  ;  'Geogra- 
phy of  Pennsylvania'    (1895). 

Philips,  or  Phillips,  John,  English  poet:  b. 
Bampton,  Oxfordshire,  30  Dec.  1676;  d.  Here- 
ford, England,  15  Feb.  1709.  He  was  educated 
at  Winchester  and  Oxford,  and  won  his  first 
literary  success  on  the  publication  of  his 
'Splendid  Shilling,'  written  in  blank  verse  in 
imitation  of  Milton.  His  'Cyder'  was  also  an 
imitation,  after  Virgil's  Georgics,  and  'Blen- 
heim,' which  was  a  Tory  celebration  of  Marl- 
borough's victory,  was  written  in  reply  to  Addi- 
son's 'Campaign.'  He  is  the  only  notable  writer 
in  blank  verse  between  Milton  and  Thomson. 

Philips,  Katherine  Fowler,  English  poet: 
b.  London  I  Jan.  1631 ;  d.  there  22  June  1664. 
She  was  married  to  Hector  Philips  in  1647  and 
afterward  accompanied  the  Viscountess  Dungan- 
non  to  Ireland.  On  her  return  to  London  she 
became  a  member  of  the  famous  literary  circle 
which  included  Jeremy  Taylor  and  Sir  Charles 
Cotterel  and  was  known  among  them  as  "the 
matchless  Orinda.**  Her  translation  of  Cor- 
neille's  'Pompee*  was  very  successful  and  was 
acted  in  1663-4.  An  unauthorized  edition  of  her 
poems  was  printed  in  1663  and  her  letters  to 
'Poliarchus*  (Sir  Charles  Cotterel)  were  pub- 
lished in  1705.  Consult  Gosse,  'Seventeenth 
Century  Studies'    (1883). 

Philipson,  fil'ip-son,  David,  American 
rabbi :  b.  Wabash,  Ind.,  9  Aug.  1862.  He  was 
graduated  from  the  University  of  Cincinnati 
and  from  the  Hebrew  Union  College  there  in 
1883.  In  1884^8  he  was  rabbi  of  the  Har  Sinai 
Congregation  in  Baltimore,  and  has  since  been 
in  charge  of  the  B'ne  Israel  Congregation,  Cin- 
cinnati, and  professor  of  homiletics  in  the  He- 
brew Union  College  there.  He  is  prominently 
connected  with  various  charitable  and  other  as- 
sociations and  has  published:  'The  Jew  in 
English  Fiction'  (1889);  'Old  European  Jew- 
ries' (1894)  ;  'The  Oldest  Jewish  Congregation 
in  the  West'  (1894)  ;  'Reminiscences  by  Isaac 
M.  Wise'  (1901)  ;  etc. 

Philistines,  fi-ITs'tinz  (Hebrew,  Philis- 
thiim),  a  people  who  appear  to  have  settled  in 
the  coast  plain  of  Canaan  shortly  before  the  ar- 
rival of  the  Israelites ;  whence  they  migrated  is 
a  question  which  historical  and  archsological  re- 
search has  as  yet  failed  to  resolve.     Some  his- 
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torians  trace  their  origin  to  the  island  of  Crete, 
others  hold  that  they  came  from  the  borders  of 
Egypt,  the  land  of  Gerar.  Their  territory, 
called  Philistia  or  land  of  the  Philisthiim,  gave, 
in  after  limes,  to  the  whole  country  at  any 
period  occupied  by  Israel  the  name  it  still  bears, 
Palestine.  They  occupied  four  principal  cities 
from  the  neighborhood  of  Joppa  on  the  north, 
southward  to  the  Egyptian  border,  namely, 
Azotus  (Ashdod),  Gaza,  Ascalon  (Ashkelon)  — 
these  on  the  Mediterranean  coast ;  and  Gath 
and  Ekron  inland.  These  five  cities,  under  as 
many  lords,  were  always  confederated  for  vi^ar, 
offensive  or  defensive,  against  foreign  enemies. 
Throughout  the  period  of  the  Judges  in  Israel 
this  confederacy  was  at  almost  continual  war 
with  the  Israelites,  and  despite  the  consolidation 
of  the  military  resources  of  the  Hebrew  people 
under  the  kingship,  the  ascendency  of  Philistia 
seemed  assured  before  the  close  of  Saul's  reign. 
But  David  carried  the  war  into  the  Philistine 
country  and  with  notable  success ;  his  son  Solo- 
mon completely  subdued  Philisthiim,  and  made 
the  country  tributary  to  Israel.  Even  after  the 
division  of  Israel  into  two  kingdoms  the  Philis- 
tines, though  they  were  a  serious  menace  to  the 
northern  kingdom,  for  some  time  did  not  dare 
to  attack  the  kingdom  of  Judah ;  but  in  the 
reign  of  .A.haz,  the  eleventh  of  the  Judaite  kings, 
they  reconquered  some  of  their  ancient  posses- 
sions. In  the  time  of  the  Maccabees  the  Jews 
once  more  asserted  mastery  over  their  ancient 
rivals ;  afterward  Philistia  was  annexed  by  Pom- 
pey  to  the  Roman  province  of  Syria.  The 
origin  of  the  Philistines  is  a  much  vexed  ques- 
tion. That  they  were  of  Semitic  race  or  that 
they  were  at  least  a  semitized  people  has  been 
with  strong  probability  inferred  from  such  re- 
mains of  their  language  as  are  extant.  First, 
the  names  of  their  cities,  which  are  unquestion- 
ably Semitic ;  but  are  the  names  we  have  the 
very  names  given  to  the  cities  themselves,  or 
are  they  names  given  them  by  their  Semitic 
neighbors?  If  the  question  had  to  be  resolved 
by  means  solely  of  the  names  given  in  the  He- 
brew sacred  books,  the  solution  would  be  open 
to  doubt ;  but  the  modern  study  of  the  Assyr- 
ian monuments  has  discovered  a  great  many 
other  proper  names  of  persons  and  places  —  to 
say  nothing  of  analogies  in  religious  beliefs ;  and 
these  give  abundant  proof  that  the  Philistines 
were,  at  least   in  language,   Semitic. 

Philis'tinism,  a  term  of  contempts  to  des- 
ignate the  manners,  habits  of  thought,  and  views 
of  life  held  by  persons  of  inferior  culture.  The 
word  Philistine  (Philister)  was  first  employed 
in  some  such  sense  as  this  by  German  univer- 
sity students ;  for  them  all  classes  outside  of 
university  circles  are  Philister.  Matthew  Ar- 
nold attributes  Philistinism  to  the  whole  mid- 
dle class  of  the  English  people  who  are,  he 
says,  ignorant,  strenuously  obstructive,  and 
narrow-minded.  But  Leslie  Stephen  recognizes 
in  the  use  of  the  word  the  very  note  of  Philis- 
tinism:  "Philistine,"  he  says,  "is  a  term  of  con- 
tempt applied  by  prigs  to  the  rest  of  their  spe- 
cies." 

Philis'tus,  a  Greek  historian  who  resided 
at  the  court  of  Dionysius  the  Elder,  tyrant  of 
Syracuse  (430-367  n.c),  and  wrote  a  history  of 
his  life.  The  work  has  not  come  down  to  our 
time;  it  is  quoted  by  Pausanias. 


Philleo,  fil-e'o.  Prudence  Crandall,  .Amer- 
ican philanthropist :  b.  Hopkinton,  R.  I.,  3  Sept 
1803 ;  d.  Elk  Falls,  Kan.,  28  Jan.  1889.  In  1831, 
with  the  aid  of  several  residents,  she  opened 
at  Canterbury,  Windham  County,  Conn.,  a 
school  for  young  ladies.  She  received  a  colored 
pupil,  and  thereby  aroused  the  disapproval  of 
her  Canterbury  neighbors,  who  declined  to  help 
sustain  the  school  if  the  objectionable  member 
were  retained.  Upon  her  refusal  to  dismiss  the 
colored  pupil,  the  white  scholars  left,  and  she 
then  determined  to  teach  blacks  only.  In  April 
1833  her  new  enterprise  was  begun.  Upon  peti- 
tion of  the  townspeople,  an  act  was  passed  by 
the  Legislature  making  unlawful  the  establish- 
ment of  young  ladies'  schools  for  colored 
pupils  not  resident  in  the  State,  and  in  the  suc- 
ceeding autumn  she  was  twice  tried,  and  con- 
victed. In  1834  the  judgment  was  reversed  by 
the  supreme  court  of  errors.  During  the  two 
years'  struggle  with  the  town  of  Canterbury,  she 
was  subjected  to  ostracism  and  spiteful  perse- 
cution, and  her  house  was  even  set  on  fire. 
Soon  afterward  she  was  married  to  Rev.  Calvin 
Philleo,  and  with  him  removed  from  Connecti- 
cut. Consult  May,  "Recollections  of  the  Anti- 
Slavery  Conflict'    (1869). 

Phillimore,  fil'i-mor,  John  George,  Eng- 
lish jurist:  b.  Oxfordshire  1809;  d.  Shiplake 
House,  Oxfordshire,  27  April  1865.  He  was 
educated  at  Westminster  and  Oxford,  was  called 
to  the  bar  of  Lincoln's  Inn  in  1832,  became  emi- 
nent in  his  profession  and  member  of  Parlia- 
ment in  1852.  He  published:  'Introduction  to 
the  Study  and  History  of  Roman  Law'  (1848)  ; 
'Private  Law  Among  the  Romans:  Principles 
and  Maxims  of  Jurisprudence'  ;  etc. 

Phillimore,  Sir  Robert  Joseph,  English 
jurist,  brother  of  J.  G.  Phillimore  (q.v.)  :  b. 
London  5  Nov.  1810;  d.  Henley-on-Thames  4 
Feb.  1885.  He  was  educated  at  Oxford,  was 
called  to  the  bar  in  1841,  and  rapidly  came  to 
the  front  in  his  profession.  He  sat  in  Parlia- 
ment for  Tavistock  1852-7;  in  1867  was  ap- 
pointed judge  of  the  high  court  of  admiralty, 
and  in  1871-2  was  judge-advocate-general.  He 
was  knighted  in  1862  and  created  a  baronet  in 
1881,  and  two  years  later  resigned  his  judge- 
ship. His  works  include:  'Commentaries  on 
International  Law'  (1854-61)  ;  'The  Ecclesias- 
tical Law  of  the  Church  of  England'  (1873); 
and  a  translation,  with  notes,  etc.,  of  Lessing's 
'Laocoon'    (1874). 

Phillimore,  Sir  Walter  George  Frank, 
English  jurist:  b.  London  21  Nov.  1845.  He 
was  educated  at  Oxford,  became  a  barrister  of 
the  Middle  Temple  in  1868,  and  received  the 
patent  of  precedence  in  1883.  In  the  Admiralty 
Court  he  has  taken  high  rank,  and  is  vice- 
president  of  the  English  Church  Union.  He 
edited  Robert  Phillimore's  'Ecclesiastical  Law 
of  the  Church  of  England'  and  wrote  'Book 
of  Church  Law.' 

Phillip,  fil'ip,  John,  Scotch  artist  painter: 
b.  Aberdeen,  Scotland,  19  April  1817;  d.  Lon- 
don 27  Feb.  1687.  While  a  boy  in  distressing 
poverty,  he  cultivated  his  natural  taste  for  paint- 
ing, and  at  the  age  of  13  received  instruction  from 
a  local  portraitist.  Before  his  15th  year  he  pro- 
duced portraits  which  won  for  him  the  patronage 
of  Lord  Panmnre  and  the  means  of  pursuing  his 
art  studies  in  London,  as  a  student  at  the  Royal 
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Academy.  His  subjects  were  at  first  all  Scotch, 
—  "A  Scotch  Fair,*  'A  Scotch  Washing,'  etc., 
or  in  individual  portraits.  A  visit  to  Spain  for 
his  health's  sake  in  1851  resulted  in  a  distinct 
change  both  of  style  and  subject,  and  thence- 
forth his  standing  among  the  foremost  British 
artists  was  assured ;  he  subsequently  made  two 
further  visits  to  Spain,  and  also  spent  three 
months  at  Rome.  Among  his  works  are:  *The 
Letter-writer  of  Seville'  ;  'The  Spanish  Contra- 
bandista'  ;  'The  Early  Career  of  Murillo'  ;  'The 
Marriage  of  the  Princess  Royal'  ;  'The  House 
of  Commons.' 

Phillip'ium,  in  chemistry,  a  rare  element 
belonging  to  the  yttrium  group.  Discovered  by 
Delafontain  (1878)  in  a  sample  of  the  mineral 
samarskite  obtained  from  North  Carolina,  it 
appears  to  form  two  series  of  compounds,  the 
phillipous  and  the  phillipic,  but  the  chemistry 
of  these  substances  and  even  the  elementary 
nature  of  the  so-called  phillipium  itself  needs 
further  confirmation. 

Phillipps,  fil'ips,  Sir  Thomas,  English 
book-collector:  b.  Manchester,  England,  2  July 
1792;  d.  Cheltenham,  England,  6  Feb.  1872.  He 
studied  at  Rugby  and  Oxford,  early  evinced  a 
taste  for  collecting  valuable  books  and  manu- 
scripts, and  devoted  his  entire  life  to  his  col- 
lections, which  exceeded  60,000  books  and  man- 
uscripts and  a  large  number  of  old  coins  and 
pictures.  In  182 1  he  was  created  a  baronet, 
and  in  1822  established  a  printing-press  on  his 
estate,  from  which  he  issued  publications  im- 
portant to  collectors.  His  eldest  daughter  was 
married  to  James  Orchard  Halliwell,  the  Shake- 
spearian scholar,  who  upon  succeeding  to  Sir 
Thomas'  estates  changed  his  name  to  Halliwell- 
Phillipps  (q.v.).  The  vast  collection  was  be- 
queathed to  the  youngest  daughter,  but  much 
of  it  is  now   scattered. 

Phillips,  fil'ips,  Adelaide,  American  singer: 
b.  Stratford-on-Avon,  England,  26  Oct.  1833 ;  d. 
Carlsbad  20  Oct.  1882.  At  seven  she  removed 
with  her  family  to  Boston,  and  at  the  Boston 
Museum,  25  Sept.  1843,  made  her  debut  as 
Little  Pickle  in  'The  Spoiled  Child.'  She 
afterward  appeared  as  a  juvenile  danseuse  at 
Barnum's  Museum  in  New  York,  under  the 
name  of  "the  Child  of  Avon."  At  the  Boston 
Museum  she  subsequently  played  soubrette 
parts,  and  in  1846  appeared  at  the  Walnut  Street 
Theatre,  Philadelphia,  as  Rosa  in  'John  of 
Paris.'  In  1852,  having  developed  a  contralto 
voice  of  rare  qualities,  on  the  advice  and  with 
the  practical  assistance  of  Jenny  Lind,  she  went 
to  Italy  for  study.  After  two  years  she  returned 
to  the  United  States,  having  meanwhile  (1853) 
made  a  successful  debut  in  'Semiramide'  in 
Brescia.  She  appeared  in  concert  in  Boston 
(1854),  and  made  her  first  American  appear- 
ance in  opera  17  March  1856,  at  the  Academy  of 
Music,  New  York,  as  Azucena  in  'II  Trovatore.* 
She  sang  in  the  Italian  Opera  House,  Paris,  in 
t86i,  and  afterward  in  all  the  chief  cities  of 
the  world.  For  many  years  she  was  the  fore- 
most of  American  contralto  singers,  and  equally 
in  concert,  opera,  and  oratorio  gave  pleasure 
to  thousands. 

Phillips,  George  Searle  ("January 
Seari.e").  American  author:  b.  Peterborough, 
England,  January  1818;  d.  Morristown,  N.  J.,  14 


Jan.  1889.  He  was  graduated  from  Cambridge, 
came  to  New  York,  and  engaged  in  journalism, 
but  returned  to  England  in  1845.  He  was 
editor  of  the  Leeds  Times,  principal  of  the  Peo- 
ple's College,  Huddersfield,  Yorkshire,  England, 
in  1846,  and  later  came  back  to  the  United 
States,  where  lie  settled  permanently.  He  edited 
the  Chicago  'Republican,'  in  conjunction  with 
Charles  A.  Dana  (q.v.),  and  afterward  was 
literary  editor  of  the  New  York  Sun.  In  1873 
he  became  insane,  and  the  remainder  of  his  life 
was  spent  in  an  asylum.  He  wrote:  'Life  of 
Ebenezer  Elliott'  (1850)  ;  'Memoirs  of  Words- 
worth';  'Life  at  Home  and  Abroad';  'The 
Gypsies  of  the  Dane's  Dyke'  ;  etc. 

Phillips,  Henry,  American  archaeologist: 
b.  Philadelphia  6  Sept.  1838;  d.  there  6  June 
1895.  He  studied  law  and  was  admitted  to  the 
bar  in  1859,  but  practised  little,  devoting  his 
attention  chiefly  to  numismatics,  archaeology,  etc. 
He  published:  'History  of  American  Colonial 
Paper  Currency'  (1865)  ;  'History  of  American 
Paper  Money'  (1866)  ;  'Pleasures  of  Numis- 
matic Science'  (1867);  'Poems  from  the  Span- 
ish and  German'  (1878)  ;  a  translation  of 
Chamisso's  'Faust'  (1881)  :  and  four  volumes 
of  translations  from  the  Spanish,  Hungarian, 
and  German    (1884-7). 

Phillips,  Henry  Myer,  American  lawyer 
and  politician:  b.  Philadelphia  30  June  181 1;  d. 
28  April  1884.  He  was  admitted  to  the  bar  in 
his  native  city  in  1832,  turning  his  attention 
with  much  success  to  criminal  and  civil  prac- 
tice. In  1856  he  was  elected  as  a  Democrat 
from  the  fourth  district  of  his  State,  to  the 
35th  Congress.  After  the  expiration  of  his 
term,  he  accepted  many  positions  in  educational, 
charitable,  and  financial  institutions,  became  a 
commissioner  of  the  Board  of  City  Trusts,  hav- 
ing control  of  the  Stephen  Girard  estate,  and 
was  made  president  of  that  board  and  president 
as  well  of  the  board  of  directors  of  the  Acad- 
emy of  Music,  Fairmount  Park  Commission, 
and  director  of  numerous  corporations.  He 
served  also  as  Grand  Master  of  Freemasons  of 
the   State. 

Phillips,  John,  American  educational  bene- 
factor: b.  Andover,  Mass.,  6  Dec.  1719;  d.  Ex- 
eter, N.  H.,  21  April  1795.  He  was  a  son  of 
Samuel  Phillips  (1690-1771),  was  graduated 
from  Harvard  in  1735,  and  after  studying  the- 
ology preached  for  a  time.  He  was  afterward 
a  merchant  at  Exeter,  and  for  several  years  one 
of  the  New  Hampshire  council.  In  1778  he 
assisted  in  founding  Phillips  Academy  at  And- 
over, and  in  1781  he  founded  Phillips  Academy 
at  Exeter.  He  was  also  a  benefactor  to  Dart- 
mouth College. 

Phillips,  John,  English  geologist:  b.  Mar- 
den,  Wiltshire,  25  Dec.  1800;  d,  Oxford,  Eng- 
land, 24  April  1874.  He  was  educated  under 
the  supervision  of  his  uncle,  William  Smith, 
the  geologist,  with  whom  he  engaged  in  geolog- 
ical investigations  in  England.  In  1834  he  ac- 
cepted the  chair  of  geology  at  King's  College, 
London,  receiving  an  appointment  to  the  same 
position  at  the  University  of  Dublin  in  1844 
and  at  Oxford  in  1856.  He  was  keeper  of  the 
Ashmolean  Museum,  and  in  1859-60  president 
of  the  Geological  Society.  He  wrote:  'Guide 
to     Geology'      (1834);     'Memoirs     of    William 
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Smith>  (1844);  'Vesuvius'  (1869);  'The  Ge- 
ology of  Oxford  and  the  Valley  of  ihe  Thames' 
(1871)  ;  etc. 

Phillips,  John  Arthur,  English  geologist: 
b.  Polgooth,  Cornwall,  18  Feb.  1822;  d.  London 
4  Jan.  1887.  He  was  graduated  from  the  Ecole 
des  Mines,  Paris,  in  1846.  In  1848^38  he  was 
a  mining  engineer  and  metallurgist  in  London, 
acted  as  chemist  to  the  Admiralty  Commission, 
and  in  1848-50  was  professor  of  metallurgy  at 
the  college  for  civil  engineers  at  Putney.  He 
inspected  the  California  gold  mines  in  1853  and 
later  years,  and  wrote:  'The  Mining  and  Metal- 
lurgy- of  Gold  and  Silver'  (1S67)  ;  'Elements 
of  Metallurgy'  (1874)  ;  'A  Treatise  on  Ore  De- 
posits'   (1884)  ;  etc. 

Phillips,  Morris,  American  journalist:  b. 
London,  England,  q  May  1S34;  d.  Huntington, 
N.  Y.,  30  Aug.  iqo4.  His  elementary  education 
was  obtained  at  Cleveland  and  also  in  New  York, 
where  he  settled  in  1853.  He  rose  in  the  'Home 
Journal'  establishment  from  office  boy  to  pro- 
prietor, was  associated  for  13  years  with  N.  P. 
Willis  (q.v.)  in  its  management,  and  was  iden- 
tified with  that  weekly  until  it  changed  its  name 
in  igo2.     He  published  'Abroad  and  at  Home' 

(i8c)3)- 

Phillips,  Philip,  American  jurist:  b. 
Charleston,  S.  C,  17  Dec.  1807;  d.  Washington 
14  Jan.  1884.  He  studied  law  in  Charleston; 
was  admitted  to  the  bar  at  21 ;  and  w^as  a  mem- 
ber of  the  State  constitutional  convention  of 
1832,  known  as  the  Nullification  convention. 
Elected  to  the  State  legislature  in  1834,  he  re- 
signed in  1835  and  removed  to  Mobile,  Ala., 
where  he  practised  his  profession.  He  was 
president  of  the  Alabama  State  convention  in 
1837;  in  1844  was  elected  to  the  State  legis- 
lature, and  re-elected  in  1852;  was  member  of 
Congress  from  Alabama  from  1853-5,  and  de- 
clining re-election  he  removed  to  Washington, 
D.  C,  and  practised  law  until  the  Civil  War, 
when  he  went  to  New  Orleans,  La.  After  the 
war  he  returned  to  Washington,  where  he  re- 
sided until  his  death.  In  1840  he  prepared  a 
'Digest  of  Decisions  of  the  Supreme  Court  of 
Alabama,'  and  was  the  author  of  'Phillips' 
Practice  of  the  Supreme  Court  of  the  United 
States.'  As  one  of  the  eminent  lawyers  of  his 
time,  he  was  connected  with  some  of  the  most 
noted  law  cases  of  the  country. 

Phillips,  Philip,  American  IMethodist  evan- 
gelist and  singer:  b.  Chautauqua  County,  N.  Y., 
13  Aug.  1834;  d.  Delaware,  Ohio,  25  June  1895. 
In  1861  he  opened  a  music  store  in  Cincinnati, 
and  during  the  Civil  War  held  song  services  in 
many  northern  cities  to  aid  the  Christian  Com- 
mission, and  in  1866  was  musical  editor  of  the 
Methodist  Book  Concern.  In  1868  he  visited 
England,  where  he  sang  200  nights  for  the  Sun- 
day School  Union,  and  prepared  for  them  'The 
American  Sacred  Songster,'  of  which  1,100,000 
copies  were  sold.  He  traveled  with  D.  L. 
Moody  (q.v.),  and  in  1872  made  a  singing  tour 
of  the  world.  He  published:  'Spring  Blossoms' 
(1865);  'Hallowed  Songs'  (1871)  ;  'Our  New 
Hymnal'    (1894)  ;   etc. 

Phillips,  Samuel,  American  colonial  cler- 
gyman: b.  Salem,  Mass.,  17  Feb.  1690;  d.  And- 
over,  Mass.,  5  June  1771.  He  was  graduated 
at  Harvard   in   1708,  studied  theology  and  was 


ordained  pastor  of  the  Second  or  South  Parish 
Church  of  Andovcr,  in  1711,  a  pastorate  which 
he  held  till  his  death.  He  w^as  a  notably  strict 
Calvinist  in  his  theology.  His  brother,  John, 
was  the  great-grandfather  of  Wendell  Phillips 
(q.v.),  and  his  grandson,  Samuel  Phillips,  was 
the  founder  of  Phillips  Academy  at  Andover. 

Phillips,  Samuel,  American  lawyer  and 
legislator:  b.  North  Andover,  Mass.,  7  Feb. 
1752;  d.  Andover,  Mass.,  10  Feb.  1802.  He  was 
a  grandson  of  Samuel  Phillips  (,1690-1771) 
(q.v.),  and  was  the  fifth  of  the  name.  He  was 
graduated  at  Harvard  in  1 771.  He  succeeded 
his  father  as  town  clerk  of  Andover  in  1773, 
was  a  member  of  the  provincial  congress 
1775-80,  and  of  the  Massachusetts  constitutional 
convention,  1779-80.  He  sat  in  the  State  senate 
1780-1801  (excepting  in  1787-8),  was  lieutenant- 
governor  1801-2,  and  justice  of  the  court  of 
common  pleas  fur  Esse.x  County,  1781-98.  He 
is  best  known  as  the  founder  of  Phillips  Acad- 
emy, a  project  conceived  by  him  soon  after 
leaving  college  and  to  the  furtherance  of  which 
he  induced  his  uncle,  John  Phillips  (q.v.),  the 
founder  of  Phillips  Academy  at  Exeter,  to  con- 
tribute. (See  Phillips  (Andover)  Academy.) 
His  daughter,  Mary,  was  the  mother  of  Bishop 
Phillips  Brooke  (q.v.).  After  his  death  his 
wife  assisted  in  the  founding  of  Andover  Theo- 
logical Seminary. 

Phillips,  Stephen,  English  poet:  b.  Somer- 
town,  near  Oxford,  28  July  1868.  He  abandoned 
an  Oxford  career  to  go  on  the  stage  in  Frank 
Benson's  company,  in  which  he  played  in  his 
time  many  parts  and  gained  the  experience 
which  later  was  so  greatly  to  aid  him  in  the 
dramaturgic  construction  of  his  works.  His 
first  serious  effort,  'Eremus'  (1894),  though 
praised  by  Stopford  Brooke,  and  Addinglon 
Symonds,  attracted  little  general  notice.  It  was 
later  withdrawn  by  the  author.  'Christ  in 
Hades  and  Other  Poems'  (1896)  found  gener- 
ous eulogists,  but  it  was  not  until  his  'Poems' 
(1897),  a  small  collection,  was  crowned  by  the 
'Academy'  as  the  best  work  of  the  year  with 
the  first  prize  of  100  guineas,  that  Phillips 
achieved  a  reputation.  In  his  later  works  he 
successfully  revived  the  English  poetic  drama. 
Some  discerning  critics  have  regarded  certain 
of  the  'Poems'  as  his  finest  attainment,  but  the 
dearth  of  poetry  in  the  English  drama  gave  to 
'Paolo  and  Francesca'  (1899),  'Herod'  (1900), 
and  'Ulysses'  (1902),  a  greater  interest.  The 
last  was  presented  in  the  United  States  in  1903. 

Phillips,  Thomas,  English  painter:  b. 
Dudley,  Worcestershire,  18  Oct.  1770;  d.  London 
20  April  1845.  He  was  an  early  pupil  of  Eding- 
ton,  the  glass-painter  at  Birmingham,  and 
worked  as  his  assistant  until  1790,  when  he  went 
to  London  and  was  employed  by  West  in  exe- 
cuting a  design  for  the  windows  in  Saint 
George's  Chapel,  Windsor.  Soon  afterward  he 
began  to  devote  his  time  to  portraits  and  became 
one  of  the  most  fashionable  portrait  painters 
of  his  day,  in  spite  of  the  competition  of  Sir 
Thomas  Lawrence,  as  well  as  of  Hoffner,  Shee. 
Owen,  and  Beechey.  His  'Venus  and  Adonis' 
(1S08)  secured  his  election  as  a  Royal  Acad- 
emician, and  in  1824  he  was  appointed  Fuseli's 
successor  as  professor  of  painting  at  the  Royal 
Academy.  His  lectures  were  published  in  1833. 
He  was  very  successful   in  catching  a  likeness 
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and  his  portrait  of  Napoleon,  painted  by  stealth 
with  the  connivance  of  the  Empress  Josephine, 
is  now  at  Petworth,  and  has  been  frequently 
engraved;  that  of  David  WilUie  by  him  is  in  the 
National  Gallery.  He  also  painted  well-known 
likenesses  of  Lord  Byron  and  Sir  Walter  Scott, 
as  well  as  of  Crabbe,  Chantrey,  Southey,  Cole- 
ridge, Campbell,  Rogers,  and  Sir  Humphry 
Davy. 

Phillips,  Wendell,  American  orator  and 
reformer;  b.  Boston  29  Nov.  181 1 ;  d.  there  2 
Feb.  18S4.  He  was  graduated  from  Harvard  in 
3831,  a  classmate  of  J.  L.  Motley  (q.v.).  After 
three  years'  study  at  the  Harvard  Law  School 
he  was  admitted  to  the  bar  in  1834;  but  he  took 
slight  interest  in  the  legal  profession.  On  21 
Oct.  1835  he  saw  Garrison  (q.v.)  dragged 
through  the  streets  of  Boston  by  those  "gentle- 
men of  property  and  standing,"  as  the  press 
styled  them,  who  had  been  disappointed  in  their 
original  purpose  of  bringing  George  Thompson 
(q.v.)  to  the  tar-kettle.  From  that  time  he  was 
an  Abolitionist,  with  which  interest  he  identified 
himself  in  1836.  He  came  at  once  into  promi- 
nence by  his  great  Faneuil  Hall  speech  of  8 
Dec.  1837.  Through  the  efforts  of  W.  E.  Chan- 
ning  a  meeting  had  there  been  assembled  suit- 
ably to  protest  against  the  murder  of  E.  P.  Love- 
joy  (q.v.)  at  Alton,  111.,  while  defending  the 
freedom  of  the  press  against  a  pro-slavery  mob. 
But  the  entire  purpose  of  the  gathering  seemed 
likely  to  be  defeated  by  James  T.  Austin,  a 
parishioner  of  Channing  and  attorney-general 
of  Massachusetts,  who,  in  a  singularly  absurd 
outburst  likened  the  Alton  rabble  to  the  patri- 
ots of  the  Revolution  and  declared  that  Love- 
joy  had  perished  "as  the  fool  dieth.''  It 
appeared  not  improbable  that  these  most  ill- 
considered  remarks  might  divide  the  audience, 
when  Phillips,  by  invitation,  took  the  platform 
and  made  answer.  "When,"  he  said,  as  he  be- 
gan that  stinging  rebuke,  "I  heard  the  gentle- 
man lay  down  principles  which  placed  the  riot- 
ers, incendiaries,  and  nmrderers  of  Alton  side 
by  side  with  Otis  and  Hancock,  with  Quincy 
and  Adams,  I  thought  those  pictured  lips  (here 
indicating  the  portraits  in  the  hall)  would  have 
broken  into  voice  to  rebuke  the  recreant  Amer- 
ican, the  slanderer  of  the  dead."  Phillips  be- 
came forthwith  the  chief  of  American  orators 
and  the  apostle  of  the  Garrisonian  school  of 
abolition.  He  accepted  the  creed  of  Garrison 
almost  without  condition,  though  he  became  but 
gradually  a  disunionist  and  was  never  a  non- 
resistant.  In  1839  he  withdrew  from  profes- 
sional practice,  being  unwilling  to  bind  himself 
by  the  advocate's  oath  of  fealty  to  the  Constitu- 
tion. Later,  for  a  similar  reason,  he  declined  a 
congressional  candidacy.  With  Garrison  he  op- 
posed in  1839-40  the  attempt  to  debar  any  from 
the  anti-slavery  platform  on  the  ground  of  dif- 
ferences in  religious  faith,  and  the  organization 
of  the  Abolitionists  into  a  political  party.  He 
disagreed,  however,  with  Garrison,  in  1864,  in 
regard  to  Lincoln's  re-election,  which  he  did 
not  favor;  and  in  1865,  respecting  the  discon- 
tinuance of  the  Anti-Slavery  Society,  which 
Garrison  held  then  to  have  concluded  its  mis- 
sion. Phillips  believed  that  the  education  and 
enfranchisement  of  the  negro  ought  to  be  ac- 
complished, and  was  elected  in  Garrison's  place 
to  the  presidency  of  the  society,   a  post  which 


he  held  until  the  disbandment  9  April  1870,  con- 
sequent upon  the  passage  of  the  15th  amend- 
ment. But  his  activities  did  not  now  pause 
here.  He  thought  the  task  of  reform  was  never 
done,  and  on  this  idea  placed  a  most  valuable 
emphasis.  So  he  spoke  for  the  Indian,  for  the 
Irish,  for  improvements  in  the  criminal  law  and 
prison  administration,  for  legislative  control  of 
the  sale  of  liquor;  and  against  accumulations  of 
corporate  wealth  dangerous  to  the  State.  In  all 
these  causes  Phillips  was  never  even  remotely 
the  demagogue,  though  at  times  his  associates 
may  have  been  such.  He  received  in  1870  about 
20,000  votes  as  labor-reform  and  temperance 
candidate  for  the  governorship  of  Massachu- 
setts. He  was  known,  also,  for  years  as  one  of 
the  kings  of  the  American  lyceum,  among  his 
most  famous  addresses  being  'The  Lost  Arts,* 
<Toussaint  I'Ouverture,*  and  'Daniel  O'Con- 
nell.'^  Among  his  occasional  orations  may  be 
mentioned  that  in  memory  of  Theodore  Parker 
(q.v.),  and  that  on  <The  Scholar  in  a  Republic,' 
given  in  1881  at  the  centennial  of  tlie  Harvard 
Phi  Beta  Kappa.  A  scholar  himself,  in  the  nar- 
rower acceptance,  Phillips  was  not.  The  cour.sf, 
of  his  activities  did  not  allow  this ;  but  he  was 
a  considerable  reader,  appropriated  to  his  own 
uses  all  that  he  studied,  and  found  ample  supply 
of  needful  illustration  in  the  history  of  the  Eng- 
lish Revolution  of  1630,  on  which  subject  he 
had  once  read  every  work  obtainable.  Contem- 
porary evidence  as  to  his  oratory  is  unanimous, 
and  places  him  with  Webster  and  Everett.  His 
method  was  far  different  from  theirs;  he  re- 
placed their  rounded  sonority  by  the  easy,  lim- 
pid, and  colloquial  style  which  since  his  time  has 
remained  the  type  of  the  best  American  public 
speech.  He  spoke  with  much  repose,  did  not 
lack  for  appropriate  wit,  and  was  superb  ui 
sarcasm,  epigram,  or  invective.  He  surrendered 
worldly  preferment  to  identify  himself  with  a 
despised  propaganda ;  he  gained  his  fame  and 
saw  his  victory  against  heavy  odds,  opposed  to 
the  inertia  of  a  general  prejudice.  Many  of  his 
speeches  were,  as  reports  show,  sword-play  with 
a  hostile  audience.  Of  course,  under  existing 
conditions,  he  made  mistakes ;  but  his  fine  at- 
tainments were  always  finely  used.  He  con- 
tributed to  'Anti-Slavery  Standard'  and  'The 
Liberator,'  and  wrote  several  pamphlets.  A 
collection  of  his  'Speeches,  Lectures,  and  Let- 
ters,' edited  by  J.^  Ridpath,  was  published  in 
1864;  a  second  series,  by  T.  C.  Pease  in  1892. 
The  biographies  by  Austin  (1888)  and  Martyn 
(i8go)  cannot  be  called  worthy  of  their  subject. 
Consult  further  works  treating  of  the  anti- 
slavery  period   and   its   leaders. 

Phillips,  William,  American  merchant,  son 
of  Samuel  Phillips  (1690-1771)  :  b.  1722;  d. 
1804.  He  was  a  wealthy  merchant  of  Boston, 
and  becoming  interested  in  the  project  of  an 
academy  at  Andover  as  outlined  by  his  nephew, 
Samuel  Phillips  (1751-1802),  gave  to  it  an 
amount  equal  to  that  contributed  by  his  brother 
Samuel.  He  was  a  member  of  the  Massachu- 
setts Legislature  and  held  various  political  offices 
of  importance. 

Phillips,  William,  American  educational 
benefactor,  son  of  William  Phillips  (1722-1804)  : 
b.  Boston,  Mass.,  10  April  1750 ;  d.  there  26  May 
1827.  He  engaged  in  business  with  his  father, 
became  wealthy,  and  was  12  times  chosen  lieu- 
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tenant-governor  of  Massachusetts  (1812-23).  At 
his  death  he  bequeathed  large  sums  to  Phillips 
(Andover)  Academy  and  to  Andover  Theolog- 
ical Seminary. 

Phillips  (Andover)  Academy,  a  celebrated 
college  preparatory  school  for  boys  at  Andover, 
Mass.,  founded  25  April  1778,  opened  30  April 
1778,  and  incorporated  4  Oct.  1780.  It  owes  its 
existence  to  the  initiative  of  Samuel  Phillips 
(1751-1802),  who,  soon  after  his  graduation 
from  Harvard,  conceived  the  project  of  an  acad- 
emy in  his  native  town  and  persuaded  his  father 
to  divert  to  this  end  estates  of  which  he  was  to 
be  the  heir,  and  induced  his  uncles,  John  and 
William  Phillips,  to  co-operate.  The  property 
originally  conveyed  to  the  Academy  trustees  by 
Samuel  Phillips  (the  elder)  and  his  brother 
John,  consisted  of  141  acres  with  several  build- 
ings upon  it,  in  Andover,  200  acres  in  Jaffrey, 
N.  H.,  and  some  $8,000  in  cash.  In  1785  a  new 
academy  building  was  erected,  the  gift  of  the 
three  brothers,  Samuel,  John,  and  William  Phil- 
lips. The  trustees  of  the  Academy  were  vested 
in  1807  with  authority  to  receive  and  hold  funds 
for  a  theological  school,  and  what  is  now  known 
as  the  Andover  Theological  Seminary  (q.v.) 
was  founded  the  next  year.  The  Academy  has 
grown  to  be  one  of  the  foremost  institutions 
of  its  kind  in  this  country,  and  in  recent  years 
its  equipment  has  been  very  materially  increased, 
the  arch;eoIogical  department  with  ample  endow- 
ment and  costly  building,  being  one  of  the  most 
notable  of  recent  gifts.  The  larger  number  of 
the  students  go  to  Harvard  and  Yale  on  leaving 
the  academy,  and  the  institution  is  therefore 
based  on  the  requirements  of  those  universities. 
In  igo2  the  academy  had  400  pupils  and  24  in- 
structors. Its  endowment  now  amounts  to  about 
$400,000  with  an  income  of  $70,000,  and  outside 
of  invested  funds  the  academy  property  amounts 
in  value  to  $500,000.  There  are  60,000  volumes  in 
the  several  libraries  of  the  institution.  Con- 
sult Adams,  'Some  Famous  American  Schools' 
(1903)- 

Phillips  (Exeter)  Academy,  a  noted  Amer- 
ican college  preparatory  school  at  Exeter,  N.  H., 
incorporated  3  April  1781,  endowed  by  John 
Phillips  9  Jan.  1782,  opened  7  May  1783.  The 
institution  was  the  earliest  of  an  educational 
character  incorporated  by  the  New  Hampshire 
legislature,  and  was  named  in  honor  of  its 
founder,  John  Phillips  (q.v.),  whose  gifts  to  it 
amounted  in  all  to  some  $65,000.  In  1903  it  had 
over  300  students  and  16  instructors.  Like  the 
sister  institution  at  Andover,  it  has  prospered 
greatly  in  recent  years,  and  many  new  and 
commodious  buildings  have  been  erected  within 
the  past  decade,  the  most  notable  of  these  be- 
ing the  great  dining  hall,  built  in  1903.  It  has 
an  endowment  of  some  $400,000,  and  an  annual 
income  of  $100,000.  In  1903  its  alumni  num- 
bered over  7,000  and  like  the  alumni  of  Phillips 
Andover  included  many  names  famous  in  Amer- 
ican annals.  A  marked  characteristic  of  the 
school  is  its  thorough  carrying  out  of  the  prin- 
ciple of  self-government.  Consult :  Adams, 
'Some  Famous  American  Schools*   (1903). 

Phillipsburg,  fll'Tps-berg,  N.  J.,  town  in 
Warren  County ;  on  the  Delaware  River,  and  on 
the  Central  of  N.  J.,  the  Pennsylvania,  and  the 
Lehigh  V.  R.R.'s. ;  opposite  Easton,  Pa.,  and 
pbout   60  miles   in   direct   line  west  of   Newark. 


It  was  settled  in  1749,  and  in  1861  was  incor- 
porated. It  has  good  water  power,  and  excel- 
lent facilities  for  transportation.  The  chief  man- 
ufacturing establishments  are  foundries  and 
furnaces,  railroad  shops  for  the  three  railroads, 
horseshoe  works,  boiler  and  drill  works,  ma- 
chine shops,  stove  works,  sheet  iron  works,  silk 
mills,  and  large  coal  yards.  Its  prominent  pub- 
lic buildings  are  its  municipal  buildings,  several 
business  edifices,  the  churches,  and  schools.  It 
has  several  private  business  schools,  public  and 
parish  schools,  and  a  public  library.  The  gov- 
ernment is  administered  under  a  revised  charter 
of  187s,  and  is  vested  in  a  mayor,  who  holds 
office  one  year,  and  a  council.  Pop.  (1890; 
8,644;   (1900)    10,052. 

Phillpotts,  fll'pots,  Eden,  English  novelist: 
b.  Mount  Aboo,  India,  4  Nov.  1862.  After  serv- 
ing as  clerk  in  a  fire  insurance  office  at  Plymouth 
in  1880-90,  he  studied  in  London  for  the  stage, 
but  found  "his  ability  did  not  justify  persever- 
ance." His  earlier  works  are  of  inferior  value. 
Among  his  representative  books  are:  'Down 
Dartmoor  Way'  (1895)  ;  'Lying  Prophets' 
(1897);  'Children  of  the  Mist'  (1898);  'Sons 
of  the  Morning'  (1900)  ;  'The  Good  Red 
Earth'  (1901);  'The  Striking  Hours'  (1901)  ; 
and  'The  River'  (1902).  He  is  the  recog- 
nized interpreter  of  Dartmoor  folk  and  scenery, 
and  received  high  praise  from  R.  D.  Black- 
more   (q.v.). 

Philo  Byblius,  fi'lo  bib'li-us,  Herennius, 
Phoenician  grammarian :  b.  Byblos,  Phoenicia ; 
flourished  between  64  and  141  a.d.  He  is  the 
author  of  a  famous  historical  work,  'Concern- 
ing Cities  and  Their  Renowned  Citizens.'  It  is 
in  30  books  and  has  proved  the  thesaurus  of 
later  grammarians.  He  also  executed  a  transla- 
tion of  the  alleged  work  of  Sanchoniathon 
(q.v.),  of  which  some  fragments  have  survived, 
and  have  been  published  in  the  third  volume  of 
Miiller's  'Fragmenta  Historicorum  Graecorum,' 
Vol.  III.  The  alleged  complete  te.\t  of  Sancho- 
niathon, which  was  discovered  in  a  Portuguese 
monastery  and  published  by  Wagenfeld  (1837), 
proved  to  be  a  forgery. 

Philo  Judaeus,  joo-de'iis,  Jewish  philos- 
opher :  b.  about  20  b.c.  ;  d.  not  later  than  54  a.d. 
He  went  to  Rome  in  42  a.d.  as  one  of  a  deputa- 
tion from  Alexandria  to  the  Emperor  Caligula, 
to  persuade  him  to  release  the  jews  from  the 
obligation  of  adorning  the  imperial  statue.  He 
was  the  oldest  of  five  deputies.  This  and  the 
fact  that  he  visited  Jerusalem  and  belonged  to  a 
wealthy  family,  is  nearly  all  that  is  known  of  his 
life. 

Before  the  time  of  Philo  the  hellenized  Jews 
(see  Hellenists),  particularly  those  of  Alex- 
andria, had  begun  to  blend  the  ideas  of  the 
Greek  philosophers  with  the  teaching  of  their 
own  sacred  books ;  but  as  they  generally  held 
that  the  Pentateuch  itself  was  the  source  of  in- 
spiration from  which  the  Greeks  derived  what 
was  true  in  their  philosophy,  they  endeavored 
by  allegorical  interpretations  of  their  own  books, 
to  find  "indications  of  the  profoundest  doctrines 
of  philosophy  in  the  simplest  stories  of  the  Pen- 
tateuch." It  was  in  this  school  that  Philo  was 
brought  up.  His  philosophy  was  thus  strictly  a 
theosophy.  It  rested,  as  its  direct  foundation, 
on  the  Jewish  Scriptures  as  an  inspired  reve- 
lation, and  with  these  it  incorporated  the  specu- 
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lations  of  the  writer,  founded  on  the  systems 
of  Greek  philosophy,  which  best  harmonized 
with  the  teaching  of  the  Hebrew  Scriptures,  and 
especially  on  the  philosophy  of  Plato. 

Philo's  idea  of  God  was  partly  religious, 
partly  philosophical.  From  his  faith  as  a  Jew 
he  derived  the  prniciple  that  God  -s  to  be  wor- 
shipped as  a  personal  being,  but  in  developing 
his  conception  of  God  he  is  indebted  chiefly  to 
philosophical  speculations.  He  held  that  God 
is  incorporeal  and  only  cognizable  by  reason. 
He  is  the  most  universal  of  beings,  and  higher 
than  knowledge,  goodness,  or  beauty,  per  se.  He 
has,  strictly  speaking,  no  attributes,  being  pure, 
unqualified  being;  he  is  therefore  incomprehen- 
sible. The  attributes  ascribed  to  God  in  Scrip- 
ture are  to  be  understood  only  figuratively.  God 
is  present  everywhere  in  the  material  universe 
by  his  operations ;  nowhere  in  his  essence.  God 
is  the  only  free  being.  All  others  are  subject  to 
necessity.  Philo's  notions  of  matter  are  not  re- 
markably consistent.  He  held  God  to  be  too 
perfect  to  have  any  association  with  it,  yet  he 
holds  him  to  be  the  Creator  of  the  universe. 
Between  God  and  the  world  there  is  an  inter- 
mediate being,  the  Logos.  He  wavers  in  his 
account  of  the  Logos  also.  The  Logos  is  the 
most  universal  of  all  beings  except  God.  The 
Logos  contains  in  itself  the  sum  of  ideas  —  pow- 
ers or  spiritual  forms  which  pervade  the  uni- 
verse, and  which  are  creative,  governing,  fore- 
seeing, law -giving,  etc.  These  forms  are  also 
regarded  as  either  qualities  of  the  deity  or  dis- 
tinct persons.  Sophia,  wisdom,  is  sometimes 
considered  as  the  first  of  the  potencies  of  the 
Logos,  sometimes  as  the  mother  of  the  Logos. 
God  created  the  world  as  already  indicated,  by 
the  agencies  of  these  potencies,  or  of  the  Logos 
in  whom  they  reside,  out  of  unqualified  matter. 
He  gives  the  Logos  the  titles  of  Son  of  God, 
Paraclete,  and  Mediator  between  God  and  ^lan. 

Man  is  a  dual  being,  having  a  soul  that 
came  from  God,  tied  to  a  body  that  naturally 
tends  to  the  things  of  sense ;  by  the  aid  of  God 
the  soul  may  be  lifted  above  the  body  and  ulti- 
mately regain   its   original  source. 

In  interpreting  Scripture  Philo  recognizes  a 
double  sense,  the  allegorical,  which  is  the  more 
important,  and  the  literal,  which  is  not  to  be 
neglected.  The  anthropomorphic  representa- 
tions of  God  in  Scripture  he  regarded  as  an 
accommodation  to  the  sensual  nature  of  man. 
It  is  a  fundamental  principle  with  him  that  the 
law,  which  emanates  from  the  being  who  is 
both  the  creator  and  the  father  of  the  universe, 
is  in  harmony  with  nature,  and  that  he  who  vio- 
lates it  is  punished  by  natural  events.  Consult : 
Drummond.  'Philo  Judseus*  (1888");  Cony- 
beare,  < Philo  .\bout  the  Contemplative  Life' 
(1895);  Freudenthal,  'Die  Erkenntnislehre 
Philons  von   Alexandria'    (1891). 

Philobiblon,  fi-Io-bib'lon,  a  prose  eulogy 
of  books  and  learning  written  in  Latin  by  Rich- 
ard .A.ungervyle,  called  Richard  de  Bury  from 
his  birthplace  (1287).  He  was  bishop  of  Dur- 
ham and  lord  high  chancellor  and  treasurer 
under  Edward  III.  The  work  was  finished  in 
1300,  and  first  printed  at  Cologne  in  1473.  An 
American  edition  was  printed  at  Albany,  N.  Y., 
in  1861,  by  Samuel  Hand,  and  the  Latin  text, 
with  translation  by  Andrew  F.  West,  was  issued 
by  the  Grolier  Club  of  New  York  in   1889. 


Philochorus,  fil-6k'6-riis,  Greek  historian; 
flourished  in  Athens  between  306  B.C.  and  26c 
B.C.  Suidas  states  him  to  have  been  a  contem- 
porary of  Eratosthenes,  an  adherent  of  Ptolemy 
Philadelphus,  and  a  bitter  opponent  of  Deme- 
trius Poliorcetes  and  his  son,  the  latter  of  whom 
had  him  put  to  death  when  he  took  possession 
of  Athens.  His  best  known  work,  '  Atthis,'  a  his- 
.  tory  of  Athens  dating  from  the  remotest  period 
of  their  history  down  to  the  death  of  the  au- 
thor, is  the  most  valuable  and  authentic  of  the 
special  histories  of  Attica.  Fragments  of  it  are 
preserved  in  Muller's  'Fragmenta  Historicorum 
Grascorum'    (1841). 

Philoctetes,  fll-ok-te'tez,  Greek  archer. 
He  was  a  friend  and  armor  tjearer  of  Heracles, 
who  bequeathed  to  him  his  bow  and  arrows.  As 
one  of  the  suitors  of  Helen  he  started  with  seven 
ships  for  the  Trojan  war,  but  becoming  ill  from 
the  bite  of  a  serpent  was  left  by  the  Greeks  on 
the  island  of  Lemnos.  An  oracle  declared  that 
Troy  could  not  be  taken  without  the  arrows  of 
Heracles,  and  Ulysses  and  Diomedes  journeyed 
to  Lemnos,  whence  Philoctetes  accompanied 
them  to  Troy  and  fought  bravely  until  the  city 
was  taken,  slaying  Paris  with  one  of  his  poi- 
soned arrows.  The  legend  was  dramatized  by 
Sophocles.  ^Eschylus.  and  Euripides,  the  plav 
by   Sophocles   still    surviving. 

Philodemus,  fil  o-de'miis,  Greek  Epicu- 
rean philosopher  and  epigrammatic  poet,  a  con- 
temporary of  Cicero.  He  was  a  resident  of 
Gadara  in  Palestine,  and  a  leading  Epicurean 
of  his  time.  The  'Greek  Anthology'  contains 
34  of  his  epigrams. 

Philolaus,  fil-o-la'us,  Pythagorean  philos- 
opher ;  according  to  Plato  he  was  a  contem- 
porary of  Socrates,  and  was  born  in  Magna 
Grascia.  He  left  Metapontum  on  account  of  polit- 
ical disturbances  and  entered  Lucania.  Later  on 
he  visited  Thebes.  The  teachings  of  Pythagor.-js 
were  for  the  first  time  committed  to  writing  by 
him.  The  only  fragments  of  this  work  which 
are  extant  Bockh  declares  to  be  genuine  (1819;. 
Their  genuineness  has,  however,  been  denied 
by  Bonn,  'Die  angebliche  Schriftstellerei  des 
Philolaus'  (1864).  Some  of  them  are  un- 
doubtedly   authentic,    others    spurious. 

Philolog'ical  Association,  American.  See 
American   Philological  Associ.vtion. 

Philological  Society,  British,  a  societv 
founded  in  London,  1842,  for  the  study  o'f 
language  according  to  its  scientific  analysis.  It 
publishes  annually  its  'Transactions,'  a  volume 
of  papers  read  at  its  meetings,  which  are  held 
monthly  from  November  to  June.  The  offices 
of  the  society  are  at  University  College.  The 
most  important  work  of  the  British  Philological 
Society  has  been  the  publication  of  the  'New 
English  Dictionary,'  which  was  begun  under 
the  editorship  of  James  A.  H.  Murray  in  1857, 
and  has  not  yet  been  completed. 

Philol'ogy.     See   Science  of  L.\ngu.\ge. 

Phiromel,  a  poetic  name  for  the  nightin- 
gale (q.v.),  especially  the  large  Asiatic  species 
(Daulias  philomcla)  or  the  Persian  form  (D. 
hafi:i). 

Philomela,  fil-o-me'la,  in  Greek  myth- 
ology, daughter  of  Pandion,  king  of  Athens, 
was  by  fraud  won  "by  Tereus,  a  Thracian  king, 
to  be  his  bride,  Tereus  pretending  that  his  wife 


PHILOMELA  —  PHILOSOPHY 


Procnc,  her  sister,  was  dead.  Lest  Philomela 
should  reveal  her  wrongs,  Tereus  cut  out  her 
tongue.  But  she  contrived  to  acquaint  Procne 
with  her  story.  The  sisters  in  revenge  slew 
Itys,  son  of  Tereus,  and  served  him  to  his  father 
at  table.  The  gods  transformed  Philomela  into 
a  nightingale  and  Tereus  and  Procne,  Itys  and 
Pandion  into  other  birds. 

Philomela,  The  Lady  Fitrwater's  Nightin- 
gale, title  of  a  romance  by  Robert  Greene, 
probably  founded  on  the  story  of  Tito  and 
Gisippo  in  the  Decameron,  or  the  'novela  del 
curioso  impcrtinente'  related  in  Don  Quixote, 
Book  I.,  chap.  34  sq. 

Philopoemen,  fil-6-pe'men,  Greek  general 
and  statesman :  b.  :Megalopolis,  Greece,  252  B.C. ; 
d.  Messene,  Greece,  183  B.C.  He  came  of  a  noble 
Arcadian  family,  was  orphaned  at  an  early  age 
and  brought  up  by  Cleander,  an  influential 
citizen  of  Mantinea,  received  his  education  un- 
der the  philosophers  Ecdemus  and  Demophanes, 
and  gained  his  first  military  experience  in  the 
border  raids  between  the  Arcadians  and  Laco- 
nians.  In  222  he  aided  in  the  defense  of  Mega- 
lopolis against  Cleomenes,  king  of  Sparta,  and 
in  221,  at  the  head  of  a  company  of  horsemen, 
fought  under  the  Macedonian  king,  Antigonus, 
who  came  to  the  aid  of  the  Achasans  against  the 
Spartans.  In  210  he  was  appointed  general  of 
the  Achaean  horse,  and  in  209.  accompanied  Philip 
in  his  expedition  against  Elis,  conducted  him- 
self with  his  usual  bravery,  and  slew  in  battle 
the  Elean  commander  Demophantus.  In  208 
he  was  elected  strategus  or  commander-in-chief 
of  the  Achaean  League,  an  office  to  which  he 
was  seven  times  re-elected.  He  introduced  re- 
forms in  military  arms  and  discipline,  and 
brought  the  army  to  the  highest  state  of 
efficiency  it  had  attained  since  the  decline 
of  Greece.  In  208  he  utterly  routed  the 
Spartans  under  Machanidas  at  Mantinea  and 
was  proclaimed  the  "liberator  of  Greece" 
at  the  Nemean  festival.  In  194,  he  was 
reappointed  strategus,  defeated  Nabis  in  192, 
forced  Sparta  to  enter  the  Achsan  League,  and 
upon  her  revolt  in  188  defeated  her  forces  and 
compelled  her  to  adopt  Achaean  laws.  In  183 
when  Philopoemen  lay  ill  at  Argos  the  Messe- 
nians  revolted  and  he  arose  from  his  sick-bed  to 
lead  the  army  against  them,  though  now  a  man 
of  70.  He  was  captured  and  given  a  cup  of 
poison  by  Deinocrates,  the  Messenian  leader.  He 
is  the  last  of  the  great  Greek  commanders.  Con- 
sult: Plutarch.  'Life  of  Philopcemen'  ;  Mahatfy, 
-Alexander's  Empire'    (1888). 

Philosopher  of  Ferney,  The,  a  title  by 
which  Voltaire  was  known  on  account  of  his 
residence  from  1758  to  1788  at  Ferney,  five 
miles  northwest  of  Geneva. 

Philosopher  of  Malmesbury,  The,  a  title 
given  to  Thomas  Hobbes  (q.v.),  who  was  born 
at    Malmesbury    in    Wiltshire. 

Philosopher  of  Sans-Souci,  The,  a  name 
which  Frederick  the  Great  applied  to  himself  on 
account  of  his  residence  at  the  palace  of  Sans 
Souci  which  he  built  at   Potsdam. 

Philosopher  of  Wimbledon,  The,  a  name 
bestowed  upon  John  Home  Tooke  (q.v.),  the 
political  writer  and  grammarian,  whose  later 
years  were  passed  at  Wimbledon,  Surrey. 

Philosopher's  Stone.     See  Alchemy. 


Philosophical     Society,     American.       See 

American   Philosophical  Society. 

Philosophy.  It  is  not  the  purpose  of 
this  article  to  sketch  the  history  of  philosphy, 
or  to  discuss  in  detail  the  problems  which  have 
divided  its  schools ;  but,  rather,  to  describe  the 
sphere  which  philosophy  aims  to  cover,  its  rela- 
tion to  the  particular  sciences,  and  its  principal 
divisions ;  and,  as  far  as  possible  within  the 
limits  of  space  allowed,  to  indicate  the  solutions 
that  have  been  proposed  for  the  problems  upon 
which  the  divisions  of  the  subject  have  been 
based. 

Definition  of  Philosophy. —  No  satisfactory 
answer  to  the  question.  What  is  philosophy? 
can  be  derived  either  from  the  meaning  of  the 
word,  or  from  the  consensus  of  opinion  ex- 
pressed by  the  various  writers  on  philosophy, 
unless  these  opinions  are  themselves  subjected 
to  comparison  and  criticism  from  the  philosophic 
point  of  view.  Such  difficulty  is  not,  however, 
peculiar  to  philosophy;  it  belongs,  indeed,  to  all 
the  greater  disciplines  which  have  engaged  the 
mind  of  man  through  the  centuries  of  his  mental 
development.  For  the  conception  which  defines 
the  task,  and  describes  the  method  of  philosophy 
is  itself  subject  to  change  and  growth;  and 
accurate  and  harmonious  definitions  are  them- 
selves among  the  latest  products  of  any  pursiiit 
conducted  by  a  truly  scientific  method.  It  is, 
nevertheless,  entirely  possible  to  understand 
what  philosophy  is,  and  what  it  undertakes  to 
do  and  has  already  accomplished,  by  following 
the  indications  given  by  its  own  process  of  de- 
velopment. For  this  process,  like  every  other 
development,  has  certain  permanent  features ; 
it  follows,  more  or  less  closely,  certain  clearly 
discernible  lines  of  movement. 

Man  everywhere,  from  the  prehistoric  time 
when  he  first  began  to  think  reflectively  upon 
the  problems  offered  by  the  phenomena  of  ex- 
ternal nature  and  of  his  own  being  and  life, 
has  been  inclined  to  philosophy.  The  savage  or 
primitive  man  (the  Natunnensch,  as  the  Ger- 
mans call  him),  instead  of  being,  as  is  some- 
times supposed,  untroubled  by  metaphysics,  is 
much  more,  if  this  were  possible,  naively  and 
necessarily  metaphj'sical  than  is  his  civilized 
descendant.  Indeed,  to  be  a  human  being  is  to 
be  naturally  inclined  to  understand,  by  reflective 
thinking,  the  causes  and  the  meaning  of  ex- 
perience. Hence  arises  in  the  race  the  necessity 
of  a  philosophical  development.  But  that  par- 
ticular line  of  this  development  which  chiefly 
concerns  us  in  the  attempt  to  define  philosophy, 
is  traced  back  to  the  Greeks.  This  statement 
is  true  for  two  reasons:  (i)  The  Greeks  first 
separated  philosophical  speculation  from  its  de- 
pendent connection  with  religious  myth  and 
theological  conceptions;  and  (2)  they  are,  in 
fact,  the  ancestors  of  that  branch  of  the  uni- 
versal family  of  philosophers  to  w'hich  we 
belong. 

History  of  Opinion. —  Originally,  a  loose  and 
wide  meaning  was  given  to  the  term  "philosopher" 
((/iiX6(ro0os).  At  first,  it  stood  for  any 
man  who,  whether  by  travel  or  reading  or 
interest  in  art,  had  the  spirit  and  acquisitions 
of  intellectual  culture.  Solon  was  said  to  have 
"traveled  through  many  lands  philosophizing" 
(Herodotus  i.  30)  ;  and  Thucydides,  in  his 
funeral  oration  over  Pericles,  claims  for  all  the 
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Greeks  that  they  love  the  beautiful  with  true 
simplicity,  and  "philosophize  without  effeminacy." 
But  the  earliest  more  systematic  attempts 
at  philosophy  among  the  Greeks  displaced  the 
theogonies  of  the  poets,  or  their  explanations 
of  the  universe  as  due  to  the  actions  of  the  gods, 
with  cosmogonies,  or  speculations  as  to  the  origin 
of  things  and  the  causes  of  experience,  by  means 
of  known  physical  elements  or  mental  principles. 
It  is  customary  to  say  that  Socrates  was  the 
first  "to  lead  mankind  from  the  study  of  the 
universe  to  the  study  of  man"  ;  but  this  is  only 
relatively  true. 

With  Plato  and  Aristotle  the  more  definite 
conception  of  the  sphere  of  philosophy,  and 
the  use  of  the  more  scientific  method  for  its 
pursuit,  began  —  not  only  among  the  Greeks 
but  among  all  mankind.  In  spite  of  those  many 
and  important  differences,  which  the  latter  seems 
to  have  taken  pains  rather  to  emphasize  and 
to  exaggerate  than  to  lessen  or  to  harmonize, 
these  two  great  thinkers  are  in  substantial  agree- 
ment as  to  the  essential  nature  of  philosophy. 
With  them  both,  the  word  does  not  stand  for 
any  one  particular  science  or  even  for  the  aggre- 
gate of  all  the  sciences ;  on  the  contrary,  phi- 
losophy is  held  by  Plato  and  Aristotle  to  be 
the  supreme  and  only  true  science.  It  should 
be  remembered,  however,  that  the  word  "sci- 
ence" had  then  no  such  meaning  as  now  belongs 
to  it;  nor  were  there  in  existence  bodies  of 
sciences  corresponding  to  those  of  the  modern 
world. 

Plato  taught  that  philosophy  imparts  to  the 
mind  something  more  than  merely  "correct 
opinion" ;  that  it  deals  with  being,  and  not  with 
seeming;  with  the  truly  real;  it,  therefore,  im- 
plies the  acquisition  of  what  is  knowable,  in 
the  highest  meaning  of  the  word.  But  the 
essential  and  immutable  being  of  everything  is 
its  idea ;  and  of  all  the  ideas,  the  supreme  one  is 
the  idea  of  the  good.  Philosophy  is,  therefore, 
the  knowledge  of  the  ideal  and  absolute  elements 
of  things ;  but  all  of  these  elements  may  be 
considered  as  constituting  a  harmonious  system 
under  the  supremacy  of  the  true  and  the  beauti- 
ful, which  are  at  one  in  the  good.  Aristotle, 
on  the  other  hand,  regarded  philosophy  as  sci- 
ence, or  knowledge,  in  general ;  in  his  scheme, 
it  comprised  the  speculative,  the  practical,  and 
the  artistic  sciences.  But  there  was  also  a  "first 
philosophy,*  or  supreme  science ;  and  in  his  con- 
ception of  this,  Aristotle  agrees  in  the  main 
with  Plato.  ^  For  "first  philosophy"  investigates 
being  as  being;  it  inquires  into  the  first  prin- 
ciples and  ultimate  causes  of  things ;  and  thus  it 
renders  possible  the  knowledge  of  that  absolute 
principle  which  presupposes  nothing  more  ulti- 
mate than  itself.  The  peculiar  characteristics  of 
philosophy  are  thus  held  to  be  its  certainty, 
universality,  independence,  supremacy,  and  a 
kiiid  of  divine  character.  This  last  character- 
istic makes  it  worthy  of  honor  even  by  Deity 
itself. 

Although  the  later  Greek  philosophy,  under 
the  conduct  of  the  Stoics  and  the  Epicureans, 
took  a  more  practical  turn,  and  although  phi- 
losophy during  the  Middle  Ages,  being  employed 
by  Christian  theologians  in  the  defense  of 
dogma,  lost  much  of  its  characteristics  of  inde- 
pendence and  supremacy,  the  conceptions  of  the 
greater  Greek  thinkers  remained  substantially 
unchanged  down  to  modern  times.     The  Greeks 


did  not,  indeed,  strictly  define  philosophy.  But 
they  conceived  of  its  mission  and  its  method  in 
a  way  to  influence,  if  not  to  dominate,  al' 
subsequent  reflective  thinking.  For  when  the 
Renaissance  gave  back  to  philosophy  its  inde- 
pendence, both  Bacon  and  Descartes  regarded 
philosophy  as  a  universal  science.  The  former 
held  that  all  human  cognitive  endeavors  are 
summed  up  in  history,  poetry,  and  philosophy, 
which  correspond  to  the  three  faculties  of 
memory,  imagination,  and  reason.  Thus  every- 
thing which  is  an  object  of  knowledge  by  human 
reason  falls  within  the  sphere  of  philosophy. 
Bacon,  too,  like  Aristotle  gives  a  special  place 
to  first  philosophy.  Descartes  regarded  phi- 
losophy as  a  universal  science ;  but  first  philoso- 
phy is  the  science  of  principles, — ^that  is,  of  the 
highest  generalizations  of  all  the  positive  sci- 
ences. Descartes  did  in  a  way  for  modern 
philosophy  what  Socrates  is  said  to  have  done 
for  Greek  philosophy;  he  made  its  point  of  start- 
ing a  critical  examination  of  the  mind  of  man. 

With  Locke  and  his  successors,  but  espe- 
cially with  the  critical  philosophy  of  the 
"astounding  Kant"  (first  edition  of  his  'Critique 
of  Pure  Reason,*  1781),  philosophy  became 
chiefly  an  analysis  and  criticism  of  the  cognitive 
powers  of  the  human  mind.  Thus  one  branch  of 
the  subject --namely,  the  philosophy  of  know- 
ledge, or  epistemology  —  occupies  the  chief  place 
in,  if  it  does  not  usurp  the  whole  of,  the  field 
properly  covered  by  the  term.  Such  is  in  a  pecu- 
liar way  the  position  of  Kant,  who  holds  that  the 
primary  and  chief  task  of  philosophy  is  to  ascer- 
tain the  a  priori  elements  and  principles  of  the 
human  mind,  and  to  arrange  these  together  into 
a  system.  As  to  a  science  of  reality  —  meaning 
by  this,  the  knowledge  of  the  world  of  beings 
that  exist  independently  of  human  mental  rep- 
resentations—  this  great  thinker  comes  to  a 
skepdcal  conclusion.  But  with  the  successors 
of  Kant  philosophy  began  again  to  be  considered 
more  as  of  old, —  an  absolute,  universal,  and 
independent  science,  whose  authority  within  its 
own  proper  domain  must  be  considered  as 
supreme.  In  one  way  or  another,  this  was  the 
position  of  Fichte,  Schelling,  and  Hegel.  And 
while  the  Scottish  school,  consisting  of  Reid 
and  his  followers,  have  reduced  philosophy  to 
a  kind  of  theoretical  psychology,  and  Positivism 
has  denied  the  possibility  of  philosophy  with 
anything  like  its  traditional  meaning  and  claims; 
still  the  conception  of  its  aim  and  its  scope,  which 
is  honored  by  time  and  is  essentially  the  same 
as  the  ancient  notion,  continues  to  maintain 
itself. 

The  prevalent  conception  of  philosophy  now 
obtaining  among  its  students  and  promoters  is, 
indeed,  in  many  of  the  most  important  features, 
essentially  unchanged.  And  yet  there  are  to  be 
noted  significant  changes  in  the  points  of  view, 
in  the  use  of  method,  in  the  factors  chiefly 
emphasized ;  and,  especially,  in  the  notion  of 
the  relation  which  philosophy  properly  sustains 
to  the  particular  sciences.  These  changes  must, 
then,  be  briefly  noticed,  if  one  would  arrive  at 
a  defensible,  comprehensive  and  satisfactory 
answer  to  the  question :  What  is  philosophy  ? 

Analysis  of  the  Factors. —  The  modern  con- 
ception of  philosophy  can  now,  in  its  more 
complete  and  scientific  form,  be  best  understood 
by  stating  what  are  the  principal  problems,  or 
groups  of  problems,  which  it  attempts  to  solve. 
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These  may  be  conveniently  arranged  under  the 
following  four  heads:  (i)  Especially  since  the 
time  of  Kant,  the  question  of  the  nature,  limits, 
and  validity  of  human  reason  itself  has  occu- 
pied a  prominent  place  in  the  discussions  of 
philosophy.  With  Kant  himself  —  as  we  have 
already  seen  —  this  self-criticism  of  reason  was 
the  principal  part  of  philosophical  discipline. 
To  quote  the  words  of  Fichte :  "This  science 
can  be  nothing  but  the  universal  knowledge, 
which  has  come  to  know  of  itself,  and  has  en- 
tered a  state  of  light,  consciousness,  and  inde- 
pendence, in  regard  to  itself."  Or,  according  to 
the  more  extreme  statement  of  another  advocate 
of  a  similar  view:  "Philosophy  calls  itself  know- 
ledge of  the  Universe  (Weltweisheit)"  ;  but  "we 
call  it  self-knowledge." 

From  this  point  of  view,  the  outcome  of 
philosophical  discipline  may  be  either  one  of  two 
conclusions.  The  criticism  of  reason  may  end  in 
what  is  known  as  positivism,  or  some  form  of 
phenomenalism.  In  this  case  reason,  by  self- 
criticism,  would  have  discovered  and  proved  that 
reason  itself  is  limited  to  appearances  or  phe- 
nomena; that  human  knowledge  cannot  reach 
the  world  of  reality;  that  man  cannot  mentally 
reproduce,  or  recognize,  the  beings  and  events 
of  the  world  as  they  really  are  and  actually 
occur,  "outside  of"  (as  it  is  figuratively  ex- 
pressed) his  own  consciousness.  In  a  word, 
philosophy  as  a  reasoned  and  systematic  on- 
tology, or  a  valid  doctrine  of  real  being,  is  found 
to  be  impossible. 

But  the  opposite  conclusion  —  namely,  that 
all  human  knowledge  somehow  envisages,  or 
implicates,  reality  —  necessarily  leads  the  thinker 
who  holds  it  to  lay  emphasis  on  another  main 
branch  of  philosophical  discipline. 

(2)  The  second  form  of  the  modern  concep- 
tion of  philosophy  continues  to  emphasize 
the  factors  rendered  promment  by  Plato  and 
Aristotle,  and  w^hich,  indeed,  have  been  prcpm- 
inent  in  the  entire  history  of  reflective  thinking. 
As  Matthew  Arnold  tersely  puts  the  question: 
"We  want  to  know  what  Being  is."  The  skep- 
tical conclusion  to  the  self-criticism  of  reason 
has  never  proved  satisfactory  to  reason  itself. 
And  in  its  revolt,  which  is  unceasing,  from 
this  conclusion,  the  mind  of  man  continues  to 
inquire  after  the  nature  of  ultimate  reality; 
it  continues  to  believe  that  the  forms  of 
man's  own  mental  life  of  cognition  do  some- 
how faithfully  and  truly  represent  the  beings 
and  events  of  a  world  which  lies  outride  of  that 
mental  life,  and  which  has,  so  to  say,  an 
existence  and  a  value  of  its  own.  Thus  the 
conception  of  philosophy  as  a  growth  of  assured 
knowledge  of  reality,  and  as  a  speculative 
activity  of  the  human  reason  toward  the  tran- 
scendent ground  of  all  existence,  holds  its  place 
firmly  in  the  field  of  modern  thought.  This 
view  of  the  task  of  philosophy  is  that  of  Hegel 
and  of  all  his  followers,  however  dissenting 
from  the  details  of  the  Hegelian  system.  It 
is  also  the  view  of  those  who,  like  Schopenhauer 
and  Hartmann,  cultivate  systematic  philosophy 
as  a  so-called  metaphysics  of  the  unconscious. 
It  is  even  substantially  the  view  of  Herbert 
Spencer  who,  in  spite  of  his  doctrine  of  the 
Unknowable,  has  built  up  upon  the  basis  of 
facts  supposed  to  accord  with  his  peculiar  view 
of  evolution,  one  of  the  most  complete  and 
stupendous  theories  of  reality  which  the  history 


of  speculative  thinking  has  ever  produced.  In 
a  word,  according  to  this  view,  "philosophy  is 
the  rational  science  of  reality."  Or,  as  another 
modern  writer  declares :  It  is  "the  science  of  the 
most  supreme  and  miportant  realities." 

(,3)  It  has  always  been  felt  that  the  more 
speculative  conception  of  philosophy  leaves  the 
problems  of  human  life  too  much  out  of  its  ac- 
count. In  order  to  merit  appreciation  for  its  real 
value,  reflective  and  speculative  thinking  ought  to 
result  in  practical  truths,  or  conclusions  which 
may  serve  to  enrich  and  guide  the  moral  and 
social  interests  of  mankind.  This  conception 
of  the  philosopher's  task  has  always  been  prom- 
inent in  the  Orient.  And  in  Oriental  countries 
to-day  the  true  philosopher  is  he  who  has  wis- 
dom ;  and  so  can  counsel  men  as  to  what  they 
ought  to  do,  and  as  to  what,  in  the  world  of 
reality  itself,  ought  to  be.  In  modern  times 
Kant  himself  wrote  (preface  to  Jachmann's 
'Examination  of  the  Kantian  Philosophy  of 
Religion')  that,  while  philosophy,  as  a  scientific 
theory,  has  only  a  relative  value,  "philosophy, 
in  the  literal  meaning  of  the  word,  as  a  doctrine 
of  wisdom,  has  an  absolute  value ;  for  it  is  the 
doctrine  of  the  final  purpose  of  human  reason." 
From  this  point  of  view  the  principal  task  of 
the  philosopher  is  to  deal  with  the  value-judg- 
ments of  mankind,  with  the  ideas  and  ideals 
of  humanity  as  to  what  ought  to  be, —  in  conduct, 
in  art,  in  society,  and  in  religion.  From  this  point 
of  view,  too,  the  philosopher  is  challenged  and 
required  to  bring  forth  so-called  practical 
fruits ;  to  teach  men  to  think  more  truly,  act 
more  wisely,  and  live  better,  or  more  nearly  up 
to  the  rising  and  rational  ideals  of  humanit). 
In  his  effort  to  do  this,  the  thinker  must,  of 
course,  justify  reason  in  respect  of  her  ideals, 
and  not  simply  discover  and  describe  what  those 
ideals  happen  to  be  at  any  particular  point  of 
time,  or  at  any  particular  place,  in  man's  his- 
torical development.  It  appears,  therefore,  that 
philosophic  wisdom  in  this  meaning  of  the  term 
implies  knowledge  of  the  reasonable  and  of  the 
universal. 

(4)  The  great  advances  of  the  particu- 
lar sciences  in  modern  times  have  forced 
into  a  conspicuous  position  another  and  some- 
what different  conception  of  philosophy.  This 
conception  is  by  no  means  wholly  new.  For 
it  has  never  been  supposed  that  speculative 
thinking,  whether  in  the  form  of  a  self-criticism 
of  reason,  or  of  a  reasoned  theory  of  reality, 
or  of  a  rational  system  of  practical  principles, 
could  dispense  with  all  knowledge  of  facts,  their 
uniform  sequences,  and  the  laws  of  the  forces 
operative  in  their  realization.  But  the  modern 
scientific  development  has  certainly  made  im- 
perative a  new  adjustment  of  the  relations  be- 
tween philosophy  and  the  particular  sciences. 
Each  one  of  these  sciences  is  fast  discovering 
its  relations  of  reciprocal  dependence,  and  mu- 
tual good-will,  toward  all  of  the  other  sciences. 
Each  one  when  pressed  to  give  an  account  of 
itself  is  discovered  to  have  its  own  body  of 
uncriticised  presuppositions,  its  own  naive 
theory  of  knowledge  and  theory  of  reality,  so  to 
say.  And,  indeed,  it  is  not  difficult  to  show 
that  even  the  most  purely  physical  and  positive 
of  the  sciences  have  to  include  certain  value- 
judgments,  and  conceptions  of  what  ought  to 
be,  in  their  methods  of  research  and  in  their, 
discovered  principles.     And  thus  the  conception 
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of  philosophy  as  a  science  of  sciences  is,  as 
it  were,  born  anew,  but  with  increased 
duties  and  increased  liabilities  to  make  mis- 
takes, although  also,  with  increased  promises 
of  success  and  reward.  It  is  from  this 
point  of  view  that  Professor  Wundt  has  de- 
scribed philosophy  as  "the  universal  science 
which  has  to  unite  the  cognitions,  obtained  by 
the  particular  sciences,  into  a  consistent  system." 
It  is  most  encouraging  to  all  parties  of  note 
how,  under  this  conception  a  renewal  of  friend- 
ship between  philosophy  and  the  particular 
sciences  is  taking  place. 

Syiitlicsis  of  the  Factors. — Both  a  study  of 
the  history  of  philosophy  and  a  reflective  con- 
sideration of  these  four  groups  of  problems, 
lead  to  the  same  conclusion.  No  one  of  the 
four  can  be  left  out  of  the  proper  conception 
of  the  field  of  philosophy.  Indeed,  so  inti- 
mately and  even  necessarily  are  they  all  related 
that,  in  fact,  no  one  of  them  is  left  out  of  the 
account  of  itself  which  is  given  by  any  of  the 
principal  attempts  to  treat  the  subject  in  a  com- 
prehensive and  systematic  way.  The  theory  of 
knowledge  and  the  theory  of  reality,  the  self- 
criticism  of  reason  and  the  unceasing  and  un- 
daunted endeavors  of  reason  to  reach  a  worthy 
knowledge  of  the  world  of  reality,  are  like  the 
two  sides  of  the  one  shield ;  or  rather,  they 
are  twin  ways  of  the  functioning  of  man's 
rational  powers,  neither  of  which  can  exist 
without  the  other,  and  both  of  which  are 
destined  to  live  because  belonging  to  the  very 
life  and  growth  of  reason  itself.  Moreover, 
what  man  knows,  or  thinks  he  knows,  about  his 
own  rational  life  and  about  the  ultimate  reality, 
can  never  fail  to  be  regarded  by  him  as  a  basis 
for  conduct,  for  art.  and  for  religion.  Man 
cannot  manage  his  life  wisely,  without  regard 
to  his  views  upon  so-called  epistemological  and 
ontological  problems.  His  doing  cannot  be 
wholly  divorced  from  his  thinking.  For  as  one 
of  the  great  modern  philosophers  (Fichte)  has 
said :  "A  philosophical  system  is  not  a  dead  bit 
of  furniture  which  one  can  take  to  one's  self 
or  dispose  of,  at  pleasure :  but  it  is  endowed 
with  a  soul  by  the  soul  of  the  man  who  has  it." 
And  they  who  have  no  metaphysical  system  are 
none  the  less,  whether  savage  or  civilized, 
naively  metaphysical.  Especially  is  it  true  that 
religion  is  always,  and  essentially,  not  merely  a 
matter  of  feeling  and  cult,  but  also  a  certain 
theory  of  reality.  He,  finally,  who  attempts  to 
philosophize,  whether  in  a  systematic  or  unsys- 
tematic fashion,  without  due  regard  for  the  facts 
and  laws  which  constitute  the  body  of  the  par- 
ticular sciences,  is  not  simply  trying  to  put 
together  bricks  without  mortar;  he  is,  the  rather, 
trying  to  construct  a  building  for  his  soul  to 
dwell  safely  in,  without  any  substantial  materia! 
whatever. 

Hence  the  effort  arises  to  summarize  these 
groups  of  factors  and  unite  them  in  some  one 
conception.  This  attempt  leads  us  to  the  fol- 
lowing preliminarj'  definition  of  what  modern 
philosophy  is  attempting  to  accomplish.  Thus 
defined : — 

Philosophy  aims  to  establish,  by  the  valid 
use  of  human  reason,  a  harmonizing  and  unitary 
view  of  the  world  and  of  human  life,  based 
upon  the  principles  presupposed  and  ascertained 
by  the  particular  sciences.  More  briefly  said : 
philosophy  is  a  critical   and   rational   system  of 


man's  judgments  and  beliefs  that  have  reference 
to  reality. 

Relations  of  Philosophy  to  the  Particular 
Sciences. —  The  definition  of  philosophy  suggests 
that  its  relations  to  the  particular  sciences  may 
be  considered  from  two  somewhat  diverse  points 
of  view ;  and  when  considered  from  these  points 
of  view,  the  relations  themselves  divide  into  two 
classes.  For  in  the  first  place,  philosophy  is 
skeptical  with  respect  to  the  presuppositions,  or 
assumptions  of  each  of  the  particular  sciences: 
and  it  aims,  by  friendly  and  yet  trenchant  and 
skilful  criticism,  to  harmonize  and  unite  the 
conclusions  of  all  the  sciences.  Philosophy  is, 
therefore,  when  regarded  from  this  point  of 
view,  superior  to  the  particular  sciences ;  it  is 
their  critic,  judge,  and  arbiter,  or  referee,  so 
to  say.  But,  on  the  other  hand,  philosophy  is 
dependent  upon  the  particular  sciences.  It  can- 
not, without  committing  itself  to  an  absurd  and 
irrational  attempt  and  to  a  course  of  reasoning 
doomed  to  failure,  refuse  to  take  its  points  of 
starting,  its  material  of  facts,  laws,  and  sub- 
ordinate principles,  from  these  same  sciences. 
For  philosophy  does  not  propose  to  construct  a 
world  that  shall  accord  with  the  fancy  and  senti- 
ment, however  animated  and  e.xalted,  of  the  indi- 
vidual, speculative  reason.  It  aims,  the  rather,  to 
discover  upon  what  universal  or  most  general 
principles  the  world  is,  in  fact,  constructed.  It 
learns,  then,  with  due  modesty,  and  yet  with 
critical  freedom,  what  the  particular  sciences 
have  to  say  about  the  world  of  things  and  of 
minds,  as  these  sciences  find  this  world  in  actual 
existence. 

With  reference  to  the  critical  attitude  of 
philosophy  toward  the  particular  sciences  it  is  to 
be  noted  that  all  these  sciences  have  their  com- 
mon presuppositions,  or  opinions  and  judgments 
taken  for  granted.  It  is  not  their  business,  as 
such,  to  discuss  the  nature.  limits,  and  validity 
of  man's  cogenitive  faculties,  or  the  grounds 
upon  which  reposes  his  belief  in  his  power  to 
transcend  the  particular  in  his  own  experience 
and  to  know  the  extra-mentally  real :  or  to  settle 
other  problems  of  a  theory  of  knowledge.  More- 
over, each  one  of  these  sciences  has  its  own 
convenient  and  appropriate  assumptions.  For 
exatnple.  the  mathematical  and  physical  sciences 
assutue  some  sort  of  reality  for  space  and  time ; 
they  also  assume  that  these  forms  of  man's 
apprehension  are  valid  for  the  actually  existing 
physical  bodies,  molecules,  and  atoms,  for  the 
luminiferous  ether,  and  for  the  emanations  from 
radio-active  substances,  etc.  Physics  and  chetu- 
istry  also  take  it  for  granted  that  all  these 
physical  beings  actually  move,  combine,  sepa- 
rate, and  enter  into  an  indefinite  variety  of  actual 
relations  to  one  another.  They  also  assume 
that  forces  have  some  kind  of  real  existence: 
that  these  forces  are  actually  conserved  and 
correlated:  and  that  this  takes  place  in  some 
uniform  and  regular  way:  that  is,  they  assume 
the  existence  and  reign  of  so-called  laws.  The 
biological  sciences  make  all  these  and  still  other 
assumptions :  for.  under  any  of  the  numer- 
ous current  theories  of  evolution,  they  claim  to 
be  able  mentally  to  represent  the  order  and 
casual  connection  of  organic  forms  with  one 
another,  their  reactions  upon  the  changes  in 
their  environment,  and  the  laws  of  their  rela- 
tions, as  the  actual  history  of  real  beings  must 
have   taken   place,   or   probably   did   take   place. 
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extending  over  wide  areas  of  space,  during 
enormous  stretches  of  time.  ^ 

And  now  the  relations  of  two  of  the  principal 
branches  of  philosophical  discipline  to  the 
assumptions  of  the  particular  sciences  are  at 
once  apparent.  As  a  critical  theory  of  know- 
ledge, philosophy  examines  the  right  of  the 
human  reason  to  this  claim  that  it  can  faithfully 
reproduce  in  the  form  of  mental  pictures  and 
connected  conceptions,  the  facts  and  procedure 
of  real  beings.  The  claim  to  know,  in  general, 
is  an  assumption  of  all  the  particular  sciences. 
And  since  the  claim  is  an  assumption  of  all  the 
particular  sciences,  philosophy  becomes  in  this 
way  the  critic  of  them  all. 

But  philosophy  also  undertakes  the  task 
of  giving  a  critical  examination  to  each  one  of 
those  fundamental  conceptions,  or  universal  and 
necessary  ways  of  construing  the  being  of  the 
world,  which  all  the  particular  sciences,  more 
or  less  uncritically,  employ.  Thus  it  inquires: 
What  is  the  real  nature  of  space ;  and  what  is  it 
really  to  be  in  space?  What  is  the  real  nature 
of  time ;  and  what  is  it  really  to  exist,  or  to 
continue,  in  time,  etc.?  Again,  all  real  beings  — 
both  things  and  minds  —  are  regarded  as  oc- 
cupying time ;  and  things,  at  least,  are  said  to 
occupy  space.  What,  then,  is  it  to  occupy  space 
and  time;  as  the  beings  of  the  world  of  our 
experience  must  do,  in  order  to  be  known  as 
real  ?  And  still,  further :  What  sort  of  reality 
attaches  itself  to  the  conception  of  force  (or  its 
modern  substitute  in  physics  —  namely,  energy)  ? 
and  —  more  puzzling  question  still:  What  takes 
place  in  actuality  when  force  is  said  to  be  stored, 
or  set  free ;  or  when  the  energy  is  called  that 
of  position  or  that  of  motion?  Motion  itself, 
when  considered  as  really  taking  place,  and  as 
anything  more  than  a  subjective  change  in  rela- 
tions of  apparent  position,  offers  many  puzzling 
problems  to  our  philosophical  inquiries.  But, 
perhaps,  most  complicated  of  all  is  the  question : 
What  is  it  to  be  a  cause,  to  cause  and  to  be 
caused,  etc.  ? 

Moreover,  the  particular  sciences,  in  depend- 
ence on  their  assumptions,  are  constantly  in- 
creasing and  modifying  the  stock  of  their  con- 
clusions regarding  the  real  nature  of  the  beings 
of  the  world,  and  regarding  the  actual  char- 
acter of  the  relations  between  these  beings, 
and  of  their  transactions  in  the  time  of  the 
world's  history.  All  these  principal  conclusions 
are  of  interest  to  philosophy.  It  accepts  them 
gratefully,  so  far  as  they  may  be  regarded  as 
proved  or  highly  probable,  from  the  hands  of 
the  workers  in  the  particular  sciences. 

But  we  have  seen  that  philosophy  seeks  a 
harmonizing  and  unitary  conception  of  the  being 
of  the  world,  and  of  the  relations  existing 
between  the  particular  beings,  and  of  their  evo- 
lution in  the  time  of  the  world's  history.  The 
assumptions  and  conclusions  of  the  particular 
sciences  certainly  need  this  harmonizing  and 
unifying  work  to  be  done  upon  them.  This 
need  becomes  the  more  clear,  when  we  consider 
another  side  of  human  experience,  with  which 
another  group  of  the  particular  sciences  attempts 
to  deal.  This  group  of  sciences  is  especially  con- 
nected with  that  branch  of  philosophy  which 
deals  with  the  problems  of  human  life.  But  the 
solution  of  these  problems  requires  the  consid- 
eration of  certain  facts  of  a  quite  different  order 
from  those  with  which  the  physico-chemical,  or 


even  the  biological  sciences,  as  such,  are  com- 
petent to  deal.  For  example,  it  is  a  fact  of 
experience  that  all  normal  human  beings  develop 
feelings  of  obligation,  of  approbation  and  dis- 
approbation, toward  certain  kinds  of  conduct 
and  certain  types  of  character ;  that  they  also 
show  feelings  of  assthetical  admiration,  or  its 
opposite;  and  that  they  form  certain  ideals  of 
the  beautiful,  as  well  as  of  the  morally  good. 

Thus,  what  are  called  value-judgments  —  or 
judgments  which  express  not  merely  the  mental 
apprehension  of  the  truth  of  fact  and  law,  but 
the  mental  appreciation  of  the  worth  of  certain 
facts,  ideas,  emotions,  and  ideals  —  offer  many 
interesting  problems  for  the  student  of  human 
life.  Most  of  these  problems  concern  the 
genesis,  development,  grounds,  and  ultimate  na- 
ture, of  what  men  believe  and  think  "ought  to 
be,"  rather  than  what  they  conjecture  or  know, 
"actually  is.'*  But  several  of  the  particular  sci- 
ences, attempt,  of  course,  to  deal  with  this  class 
of  problems  —  namely,  those  which  arise  in  the 
field  of  man's  moral  and  artistic  feeling  and 
"value-judgments";  and  of  his  ethical  and  ses- 
thetical  ideals.  These  particular  sciences,  too, 
although  they  are  generally,  in  themselves,  more 
philosophical  than  are  the  physico-chemical  sci- 
ences, have  their  own  assumptions,  and  arrive 
at  a  more  or  less  defensible  system  of  conclu- 
sions respecting  matters  of  fact.  For  the 
feelings,  and  judgments,  and  ideals  of  what 
ought  to  be,  are  themselves  facts  of  human 
experience. 

The  need  of  the  harmonizing  and  unifying, 
but  critical  work  of  philosophy  becomes  mani- 
fest and  emphatic  the  moment  we  carefully 
compare  the  assumptions  and  conclusions  of 
these  two  groups  of  the  particular  sciences. 
Especially  is  this  so  when  the  phenomena  of 
the  religious  consciousness  and  religious  de- 
velopment of  the  race  are  subjected  to  study 
by  the  historical  and  psychological  method.  An- 
thropology and  comparative  history  are  making 
it  more  and  more  evident  that  man  is  essentially 
a  religious  being;  while  psychology  is  just  be- 
ginning to  show  how  deeply  seated  in  all  his 
various  conscious  functions,  as  well  as  in  what 
is  figuratively  called  his  subliminal  self,  is  the 
religious  experience  of  man.  The  three  allied 
sciences  of  psychology,  anthropology,  and  com- 
parative history,  are,  therefore,  all  exceedingly 
busy  just  now  in  the  collection  and  discussion 
of  the  data  necessary  to  frame  a  so-called 
science  of  religion. 

Numerous  instances,  to  illustrate  and  enforce 
this  function  of  philosophy  in  its  relations  to 
all  the  particular  sciences,  might  be  brought 
forward.  But  one  or  two  are  sufficient  for  the 
present  purpose.  The  chemico-physical  sciences, 
and  the  sciences  of  biology,  psychology  and 
anthropology,  as  influenced  by  the  chemico- 
physical  sciences,  have  been  forming  a  more  and 
more  complete  conception  of  man  as,  himself 
a  piece  of  intricate  mechanism,  set  in  the 
totality  of  a  vast  natural  system,  a  natural  uni- 
verse, mechanically  conceived.  Thus  placed,  the 
individual  and  the  whole  race  are  regarded 
as  strictly  determined  in  all  their  actions  and 
development,  after  the  analogy  of  a  chemico-  j 
physical  system  or  organism.  But  such  a  me-  i 
chanical  conception  of  human  nature,  of  its 
functioning  and  its  development,  has  never  j 
seemed    satisfactory    to    morals,    to    art,    or   to       i' 
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religion.  Hence  there  has  been,  and  still  is,  a 
contention  between  the  two  — "a  long-standing 
and  unsettled  strife" — as  to  the  right  conception 
of  man  and  of  his  place  in  the  universe.  Phi- 
losophy must  mediate  in  this  strife.  In  its 
work  of  mediation,  it  investigates  critically  the 
conception  of  causation,  and  the  so-called  law 
which  attempts  to  give  a  universal  validity  to 
this  conception.  It  inquires  as  to  the  genesis  and 
value  of  the  conception  itself.  It  asks :  What  is  it 
to  be  a  cause ;  and  are  things  and  minds  causally 
related  in  the  same  way?  It  strives  to  har- 
monize the  demands  of  the  physico-chemical 
sciences  with  the  feelings,  value-judgments,  and 
ideals,  of  the  moral,  aesthetical,  and  religious 
consciousness  of  man. 

Or  again :  the  physico-chemical  sciences  think 
it  right  to  insist  upon  such  a  conception  of  the 
Being  of  the  World  as  shall  represent  it  in  terms 
of  impersonal  forces,  and  of  a  universal  but 
unconscious  and  purposeless  ordering  of  its  own 
affairs.  It  (or  Nature)  behaves  thus  and  so; 
and  it  develops  as  it  does,  in  accordance  with  its 
own  inherent  forces  and  immutable  laws.  These 
sciences  are  naturally  and  properly  shy  of  what 
they  call  anthropomorphism.  They  think  that 
the  being  of  the  world  is  not  scientifically 
conceived  of,  when  the  conception  is  anthro- 
pomorphic. But  morals,  and  art,  and  religion, 
are  naturally  and  properly  careful  to  conserve 
the  interests  of  the  feelings,  judgments  of  worth, 
and  ideals,  in  which,  so  to  say,  their  most 
valuable  assets  chiefly  consist.  They  are,  there- 
fore, more  indulgent  to  the  imagination  and 
intellect  in  their  combined  effort  to  construct  a 
picture  of  the  Being  of  the  World,  which  shall 
not  violate,  but  shall  on  the  contrary,  satisfy, 
these  ethical,  KSthetical,  and  religious  interests. 
Such  an  effort  is  necessarily  anthropomorphic 
in  a  different  way  from  that  in  which  the 
chemico-physical  sciences  think  it  altogether  safe 
to  indulge  themselves.  Thus  morals,  art,  and 
religion,  make  the  Being  of  the  World,  good, 
and  beautiful,  and  worshipful, —  in  brief,  an 
ideal  personal  Being.  That  which  the  former 
sciences  conceive  of  as  an  impersonal  system  of 
forces  and  laws,  the  ideals  of  the  mind  prefer 
to  conceive  of  as  perfect  ethical  spirit,  to 
be  admired,  worshipped,  and  obeyed,  as  God. 
But  philosophy  must  exercise,  in  a  supremely 
important  way,  its  harmonizing  offices  in  the 
attempt  at  a   solution   of  this  great  problem. 

The  number  of  subordinate  problems,  in  the 
consideration  of  which  the  reconciling  office  of 
philosophy  is  helpful  and  indeed  indispensable, 
is  not  small.  But  the  end  which  philosophy 
diligently  and  unswervingly  pursues  has  already 
been  described ;  it  is  the  forming  of  a  harmon- 
izing and  unitary  view  of  the  world  and  of  hu- 
man life. 

Philosophy  and  Psychology. —  Among  the 
particular  sciences  there  is  one  which  stands  in 
a  peculiarly  intimate  relation  to  every  branch 
of  philosophical  discipline.  This  science  is 
psychology.  Indeed,  so  intimately  related  are 
psychology  and  philosophy  that  some  writers 
have  insisted  upon  the  impossibility  of  dis- 
tinguishing between  the  two.  But  this  is  an 
exaggeration  of  the  real  state  of  the  case.  The 
modern  science  of  psychology  aims  to  treat  by 
scientific  methods  the  phenomena  of  human  con- 
sciousness in  such  manner  as  to  form  a  valid 
conception  of  the  nature,  genesis,  and  laws   of 


the  development  of  man's  mental  life.  It,  there- 
fore, admits  of  many  subordinate  and  yet  cog- 
nate divisions.  It  concerns  itself  downward, 
so  to  say,  with  the  psychical  life  of  the  lower 
animals,  with  the  facts  and  laws  of  human 
physiology,  and  especially  with  the  science  of 
nervous  phenomena ;  and  outward  and  back- 
ward in  history,  with  anthropological  and  anti- 
quarian researches.  In  its  method  it  does  not 
neglect  the  study,  from  the  psychological  point 
of  view,  of  the  products  of  the  human  mind,  in 
the  other  sciences,  in  literature,  in  art,  and  in 
philosophy.  It  even  regards  history  itself  as 
man's  will  and  intellect,  written  in  the  large. 
But  psychology  also  leads  onward  and  upward 
into  philosophy,  in  a  very  imperative  way. 

The  relations  between  p.sychology  and  phi- 
losophy are  so  intimate  that,  in  many  cases,  the 
two  have  been  —  as  has  already  been  said  — 
largely,  or  almost  wholly,  identified.  This  has 
especially  been  true  of  English  philosophy.  For 
example,  Locke's  *  Essay  Concerning  Human 
Understanding*  has  been  called  —  although  im- 
properly— "the  most  important  offspring  of 
modern  philosophy."  But  its  author  describes 
his  purpose  to  be  an  inquiry  "into  the  original, 
certainty,  and  extent  of  human  knowledge,  to- 
gether with  the  grounds  of  belief,  opinion,  and 
assent."  This  inquiry  necessarily  raises  prob- 
lems which  we  should  now  say  belong  to  psy- 
chology, and  also  to  that  branch  of  philosophy 
which  is  called  epistemology ;  but  it  does  not 
completely  cover  the  field  of  either  psychology 
or  philosophy.  A  modern  English  writer 
(Ward)  has  maintained  that  we  cannot  define 
psychology  at  all,  because  we  cannot  distinguish, 
at  the  outset,  "what  takes  place  in  the  mind" 
from  "what  takes  place  without";  and  a  dis- 
tinguished German  psychologist  (Wundt) 
affirms  that  the  partition  of  sovereignty  be- 
tween psychology  and  philosophy  is  an  abstract 
scheme  which,  in  the  presence  of  the  real  facts, 
always  appears  unsatisfactory. 

The  modern  view,  however,  is  distinctly 
favorable  to  separating,  as  far  as  possible,  be- 
tween the  spheres  of  psychology  and  philosophy, 
and  to  treating  psychology  as  one  of  the  par- 
ticular sciences.  Thus  understood,  this  science 
will  collect,  compare,  analyze  and  discuss,  the 
phenomena  of  man's  mental  life,  with  a  view  to 
a  tenable  theory  of  the  nature  and  development 
of  the  so-called  human  soul,  or  mind.  And  the 
philosophy  of  mind  will  further  apply  the 
method  of  reflective  thinking  and  of  speculation 
to  the  results  obtained  by  the  science  of  psy- 
chology. It  becomes  at  once  apparent,  however, 
that  the  scientific  study  of  every  principal  prob- 
lem of  man's  mental  life  leads  directly  to  some 
important  problem,  or  group  of  problems,  in 
philosophy.  For  example,  the  problem  of  sense- 
perception,  or  our  knowledge  of  things  by  the 
senses,  is  primarily  a  problem  for  psychology. 
But  the  study  of  sense-perception  soon  compels 
the  recognition  of  a  certain  belief  in  the  reality, 
both  of  the  objects  perceived  and  of  the  perceiv- 
ing self,  and  in  the  actuality  of  relations  of 
interaction  between  the  two.  From  the  begin- 
ning the  different  schools  of  philosophy  have 
divided  sharply  over  the  nature,  grounds,  and 
validity  of  this  belief:  and  over  the  nature, 
grounds,  and  validity  of  the  distinctions  implied, 
between  the  perceiving  self  and  the  object  which 
is  perceived.     Moreover,  the  moment  we  begin 
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to  inquire  as  to  the  reality  of  either  the  mind  or 
things,  and  as  to  the  actuality  of  the  relations 
between  them,  that  moment  \vc  begin  to  discuss 
problems  in  metaphysics. 

Once  more,  psychology,  since  it  is  the  science 
of  mental  phenomena  and  mental  life,  must 
deal  with  the  mind's  judgments  of  worth,  and 
with  the  ethical,  resthetical,  and  religious  con- 
ceptions and  ideals.  But  the  attempt  to  do 
this  at  all  thoroughly  leads  at  once  to  the  raising 
of  problems  which  belong  to  the  philosophy 
of  morals,  of  art,  and  of  religion.  We  seem 
obliged,  then,  to  recognize  a  peculiarly  close 
relation  between  this  particular  science  and 
another  important  group  of  philosophical  prob- 
lems. 

In  this  connection  it  should  also  be  said 
that  psycholog}',  like  all  the  other  particular 
sciences,  has  its  own  assumptions,  or  points  of 
view  and  conception,  which  have  not  yet  been 
critically  examined.  For  example,  the  study 
of  the  science  of  psychology  assumes  that  the 
mind  is  real,  and  that  the  things  it  perceives  by 
the  senses  are  real ;  that  knowledge  of  the 
mind  and  of  things  is  possible ;  and  also,  that 
the  common-sense  conceptions  of  space,  time, 
force,  relation,  and  all  the  other  so-called  cate- 
gories, are  sufficiently  accurate  for  beginning  its 
scientific  pursuits.  But  philosophy  challenges 
and  criticises  all  these  assumptions. 

It  would  appear  reasonable,  then,  to  respect 
this  intimate  and  necessary  relation  between 
psychology  and  philosophy,  in  the  following 
way.  The  former,  when  pursued  as  a  science, 
should  be  allowed  the  same  rights  in  making 
its  preliminary  assumptions,  and  in  arriving  at 
its  conclusions,  as  those  which  belong  to  all 
the  particular  sciences.     But  psychology  should, 


realities  to  be  considered  do  not  follow  any 
strictly  logical  order ;  nor  do  they  observe 
definitely  fixed  bounds  to  their  relations,  m  a 
way  to  favor  only  one  method  of  division.  For 
these  reasons  different  writers  on  the  subject 
have  advocated  different  ways  of  dividing  the 
general  field  of  philosophy. 

We  proceed,  then,  without  further  discus- 
sion to  propose  that  division  of  philosophy 
which  seems  to  us  most  appropriate  and  con- 
venient for  the  discussion  of  its  several  chief 
problems.  For  it  should  be  remembered  that 
there  ought  to  be,  and  there  are,  as  many  prin- 
cipal divisions  of  the  subject  treated  by  phi- 
losophy, as  there  are  probleins  of  this  character 
to  be  discussed.  Two  other  considerations 
should  also  be  borne  in  mind;  (l)  These  prob- 
lems are  all  interdependently  related  to  one 
another;  and  they  all  sustain  the  relations  which 
have  already  been  described,  to  certain  of  the 
particular  sciences.  They  all,  also,  of  course,  are 
problems,  to  the  philosophical  consideration  of 
which  the  attempt  at  a  complete  scientific  sys- 
tem of  mental  phenomena  leads  the  way.  But, 
at  the  same  time,  (2)  these  various  problems 
require  treatment  in  a  manner  to  contribute 
toward  the  attainment  of  the  final  purpose  of 
philosophy.  This  we  have  seen  to  be  a  recon- 
ciling and  uniting  view  of  nature  and  of  human 
life.  This  treatment  implies  some  conception  of 
the  Being  of  the  World  which  shall  be  adequate 
to  perfonn  such  a  reconciling  and  uniting  office. 
Therefore,  all  the  other  departments  of  phi- 
losophy look  forward  to  that  one  which  sum- 
marizes the  conclusions  of  all  the  others. 

The  following  table  expresses,  according  to 
our  views,  the  truth  of  philosophy  in  the  division 
of  its  different  chief  problems  : — 


I.  Philosophy  of  the  Real 

[Metapliysics,    in   the    wider 
meaning  of  the  word] 


1.  Theory  of  Knowledge 

[Or  Epistemology,  Xoetics] 

2.  Theory   of   Reality 

[Ontology,  or  Metaphysics  in  the 
narrower  meaning  of  the  word]: 
with  its  two  branches 


'  A.  Philosophy  of  Mind 
'  B.  Philosophy  of  Nature 
(or  of  physics,  etc.) 


II.  Philosophy  of  the  Ideal 

[Or    of    that    which    ought    to    be:    Idealology,    or 
Rational  Teleology] 


til.  Philosophy  of  the  Absolute 
[or  the  Supreme  Ideal-Real] 


as  far  as  possible,  recognize  the  fact  that  in  the 
more  speculative  solution  of  the  problems  to 
which  its  pursuit  inevitably  leads,  it  is  itself 
dependent  upon  philosophy ;  and,  finally,  that 
philosophy  is  something  much  more  than  a 
higher  stage  of  psychology;  for  philosophy  aims 
at  a  rational  system  of  the  conceptions  and 
principles,  presupposed  or  ascertained  by  alt  the 
particular  sciences. 

Divisions  of  Philosophy. —  Like  every  other 
vast  field  of  human  research,  philosophy  needs 
to  have  made  some  specific  allotment  of  its 
different  aspects,  if  not  ot  its  wholly  separable 
portions.  The  problem  of  making  this  allot- 
ment is  the  problem  of  division.  Its  inquiry  is: 
How-  many,  and  what,  are  the  different  main 
branches  of  the  general  subject?  But  like  every 
other  similar  problem  in  scientific  division,  the 


'i.   Ethics,  or  the  Ideal  of  Conduct 

[Metaphysics  of    Ethics,   Moral   Philosophy,  or  Prac- 
tical   Philosophy] 
::    Esthetics,  or  the  Ideal  of  Art 
L       [Philosophy   of  the   Beautiful] 

[This  endeavors  so  to  conceive  of  the  Being  of  the 
World,  or  the  Ultimate  Reality,  as  to  unite  the 
conclusions  of  the  other  branches  of  philosophy 
with  the  demands  of  the  religious  consciousness. 
Thus  this  Reality  may  be  conceived  of  as  Perfect 
Ethical  Spirit 

Different  Main  Branches  of  Philosophy.— 
It  now  remains  only  to  describe,  in  the  briefest 
manner  possible,  the  different  groups  of  prob- 
lems which  correspond  to  the  divisions  of  phi- 
losophy indicated  in  the  table  given  above. 
Among  these  we  have  to  notice : — 

The  Theory  of  Knozvlcdgc,  or  Epistemology. 
—  In  the  second  edition  of  his  'Critique  of  Pure 
Reason*  Kant  affirms  that  "philosophy  requires 
a  science  to  determine  a  priori  the  possibility, 
the  principles,  and  the  extent  of  all  cognitions." 
Modifying  this  statement  somewhat,  we  may 
say  that  epistemology  investigates  the  universal 
and  permanent  factors  of  our  experience  in 
a  way  to  answer  these  three  questions  :  (t)  What 
really  is  knowledge?  (2)  What  are  the  limits 
of  human  knowledge?  and  (3)  What  is  the 
nature  and  guaranty  of  the  certainty  of  know- 
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ledge?  The  position  of  philosophy  to\vard  all 
these  questions  is  that  of  critical  inquiry.  In 
taking  this  position  the  mind  makes  the  effort 
to  strip  itself  of  all  prejudices  and  even  of  all 
presuppositions;  and,  by  a  process  of  patient 
and  thorough  reflective  thinking,  to  probe  to 
the  bottom  its  own  cognitive  powers.  Thus  we 
have  before  us  the  somewhat  strange  and  in- 
tensely interesting  spectacle  of  the  knowing 
mind  striving  to  know  itself  as  knower; — to 
understand  its  own  doubts  and  beliefs,  the 
principles  upon  which  its  life  of  knowledge 
bases  its  e.xistence  and  growth,  and  the  nature 
and  direction  of  the  barriers  to  its  knowing 
powers  which  are  set  by  its  own  constitution, 
or  by  the  fixed  relations  in  which  its  activities 
stand  to   its   own  objects. 

The  limits  of  this  article  do  not  permit  even 
a  sketch  of  the  processes  of  reflection  and 
argument  by  which  different  thinkers  have  at- 
tempted to  solve  the  problems  involved  in  a 
theory  of  knowledge.  Even  less  are  we  able 
to  discuss  at  length  the  problems  themselves  and 
the  answers  arrived  at  by  the  different  schools 
of  philosophy,  in  this  branch  of  its  manifold 
investigations.  It  must  suffice  to  say  that  the 
one  most  important  point  of  difference  concerns 
the  relation  in  which  those  mental  states  which 
we  call  cognitive  —  or  states  of  knowledge  — 
stand  to  extramental  realities.  Upon  this  point  we 
find  tlie  extreme  so-called  idealistic  school,  or 
school  of  phenomenalism,  holding  that,  for  every 
individual  mind,  only  its  own  states  can  be 
known ;  or,  in  a  word,  all  knowledge  is  of  phenom- 
ena; and  all  known  phenomena  must  be  subject- 
ive, or  modifications  of  consciousness  that  can  be 
relied  on  only  to  tell  the  truth  about  themselves. 
On  the  other  hand  we  find  those  who  claim 
that  knowledge  is,  always  and  essentially,  some 
sort  of  an  envisagement,  or  immediate  appre- 
hension, of  reality ;  that  this  claim  is  as  true 
for  things  as  for  our  own  selves ;  and,  in  fine, 
that  the  extreme  skeptical  position  misrepresents 
human  experience  totally,  and  is  indeed  so 
absurd  that  it  cannot  even  be  put  into  other 
than  self-contradictory  terms.  And  between 
these  two  views  on  the  epistemological  problem 
lie  many  others  of  a  mediating  sort. 

Theory  of  Reality,  or  Ontology. — This  same 
branch  of  philosophy  is  also  properly  called 
metaphysics,  in  the  narrower  and  more  appro- 
priate meaning  of  the  word.  In  its  most  gen- 
eral form  its  attention  is  directed  upon  the 
problem.  What  is  reality?  In  this  form  it  is 
seen  closely  to  correspond  with  the  epistemo- 
logical problem  which  investigates  the  nature 
of  knowledge.  More  elaborately  expressed  we 
may  say  that  metaphysics  is  the  critical  and 
systematic  exposition  of  those  necessary  concep- 
tions and  presuppositions  which  enter  into  man's 
cognition  of  what  he  considers  to  be  real.  Popu- 
larly said,  this  branch  of  philosophy  strives  to 
answer  the  question:  What  is  it  to  be  real? 

Now  even  a  superficial  and  preliminary  exam- 
ination is  enough  to  show  that  there  are  certain 
conceptions  which  the  mind,  always  and  of  the 
strictest  necessity,  applies  to  every  kind  of  a  real 
object.  For  example,  all  realities  exist  for  us 
under  conditions  of  space  and  time;  they  stand 
in  relations  to  one  another ;  they  undergo  change, 
either  in  the  form  of  motion,  or  change  of 
state  or  quality:  they  act  dynamically  upon  one 
another;   they  are   said  to   obey   law,   etc.     But 
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this  branch  of  philosophy  wants  to  know,  What 
it  is  really  to  exist  in  space  and  time,  actually 
to  stand  in  relations  of  one  sort  or  another; 
really  to  change  position  or  state ;  and  actually 
to  influence  something  else,  or  to  obey  law, 
etc.  For  this  reason,  a  doctrine  of  ontology 
has  sometimes,  not  inaptly,  been  spoken  of  as  a 
criticism  of  the  categories, —  meaning  by  this 
word,  the  conceptions  which  are  always  and 
necessarily  applied  to  all  beings  considered  to 
be  real,  and  to  all  events  considered  to  be  actual 
(as  distinguished  from  non-existent  or  imagi- 
nary). 

But  it  is  at  once  obvious  that  any  theory 
of  reality,  for  its  more  detailed  considera- 
tion, must  be  divided  into  two  subordinate 
branches.  For  there  are  two  different  classes  of 
real  beings  —  namely,  minds  or  selves,  and  things 
or  non-self-like  existences.  And  these  two  do 
not  really  exist  under  precisely  the  same  con- 
ditions, or  display  precisely  the  same  essential 
qualities,  or  enter  into  precisely  the  same  rela- 
tions, whether  among  themselves  or  between  each 
other.  Thus  certain  forms  of  conscious  activity 
are  necessary  to  the  real  existence  of  minds; 
but  the  same  forms  do  not  appear  to  be  necessary 
to  the  existence  of  things.  Things  and  minds 
are,  then,  essentially  unlike  in  respect  of 
some  qualities  which  they  must  have,  re- 
spectively, in  order  to  exist  at  all.  Moreover, 
the  kind  of  energy  which  things  and  minds 
display,  and  the  actual  dynamical  relations  into 
which  they  can  enter  with  other  beings,  are 
markedly  different.  Even  the  so-called  law  of 
the  conservation  and  correlation  of  energy,  con- 
fessedly, cannot  apply  to  the  relations  of  minds 
to  things,  or  minds  to  minds,  in  the  same  way 
in  which  it  applies  to  things;  even  supposing  it 
to  have  any  valid  application  whatever  to  psy- 
chical energy.  General  metaphysical  philosophy 
is  divided,  then,  into  the  Philosophy  of  Mind, 
and  the  Philosophy  of  Nature. 

The  Philosophy  of  Mind. — The  primary 
object  of  this  branch  of  philosophy  is  to  deter- 
mine what  claim  to  reality,  and  to  a  place  in  the 
system  of  real  things,  can  be  established  for  the 
ego,  or  subject  of  mental  states.  The  skeptical 
and  phenomenalistic  view  regards  the  mind  as 
merely  a  succession  of  states.  The  now  old- 
fashioned  theory  of  mental  substance  regarded 
man's  soul  as  some  sort  of  an  entity  that  might 
be  conceived  of  as  existing,  in  reality,  without, 
however,  doing  anything  or  showing  its  peculiar 
forms  of  active  life  in  any  way.  The  modern 
theory  of  the  nature  of  mind  is  more  dynamical, 
as  it  were.  It  finds  the  essential  core  of  the 
being  of  mind  in  activity;  and  it  tries  to  deter- 
mine the  nature  of  this  being  by  studying  the 
mental  life  as  a  development  of  more  and  more 
complex  combinations  of  permanent  forms  of 
activity.  This  form  of  examination  it  applies 
to  the  critical  inquiry  after  an  answer  to  such 
problems  as  follows :  What  is  it  really  to  be  as 
all  minds  are?  What  is  the  character  of  that 
unity  which  belongs  to  the  mind? — at  least,  in 
its  normal  and  developed  condition,  however 
such  unitary  being  may  be  disturbed  by  double 
(or  triple)  consciousness,  and  other  similar 
phenomena.  Thus  the  inquiries  of  this  branch 
of  philosophy  have  a  very  important  bearing 
on  the  questions  which  religion  raises  with 
regard  to  the  nature,  origin,  and  probable  destiny 
of  the  human  soul,  and  of  the  race. 
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Just  now,  however,  the  other  branch  of  meta- 
physical philosophy  is  creating  much  interest, 
and  is  being  diligently  and  skilfully  cultivated 
by  many  of  the  foremost  thinkers  of  the  age. 
This  branch  is  called  the  Philosophy  of  Nature. 

The  Philosophy  of  Nature— It  is  not  suf- 
ficiently recognized  that  a  very  large  proportion  of 
the  entire  body  of  the  modern  natural  and  physi- 
cal sciences  is  really  metaphysical,  in  the  strictest 
meaning  of  the  latter  term.  Moreover,  the 
metaphysics  of  the  chemico-physical  and  bio- 
logical sciences  is  of  the  most  subtle,  elab- 
orate, and  difficult  character.  No  one  can  doubt 
this  who  has  attempted  even  partially  to  under- 
stand the  modern  conceptions  of  atoms, 
electricity,  ether,  physical  energy,  the  constitu- 
tion of  matter,  and  the  nature  of  the  relations 
sustained  to  one  another  by  different  material 
existences.  And,  indeed,  the  new  discoveries  as 
to  the  existence  and  behavior  of  radio-active 
substances,  and  their  emanations,  of  germ-cells 
and  their  developments,  are  complicating  enor- 
mously the  metaphysics  of  these  sciences.  The 
truth  is  that  the  metaphysics  of  things  (or  the 
philosophy  of  nature)  is  much  more  obscure, 
complex,  and  at  present  purely  tentative,  than 
is  the  metaphysics  of  mind.  On  the  other  hand, 
the  amount  of  patient  research  and  the  order  of 
talent  given  to  this  branch  of  philosophy  at 
present  are  such  as  to  encourage  the  most  hope- 
ful attitude  toward  its  future  developments. 
What  are  the  essential  qualities,  what  the  uni- 
versal and  permanent  relations,  what  the  laws 
and  final  purposes,  of  material  things,  are  philo- 
sophical questions  which  physics,  chemistry,  and 
biology,  are  now  investigating  in  a  most  pro- 
ductive manner.  But  the  attempts  at  the  solu- 
tion of  the  problems  of  all  the  foregoing 
branches  of  philosophy,  only  make  the  mind 
the  more  eager  to  have  light  thrown  upon  the 
ideals  of  conduct,  art,  and  religion.  And  hence 
the  next  branch  of  our  discipline  is  Ethics. 

Ethics,  as  the  Philosophy  of  Conduct. —  The 
opinions  of  men  as  to  the  right  and  wrong 
of  conduct  may  profitably  be  studied  from  the 
historical  point  of  view.  A  study,  by  the  meth- 
ods of  psychology,  of  the  nature  of  man  as 
fitted  for  conduct  and  for  the  development  of 
moral  character,  furnishes  further  material  for 
an  attempt  at  a  science  of  ethics.  But  all  such 
empirical  methods  of  examining  the  problems  of 
morality  only  raise,  but  do  not  solve,  the  more 
ultimate  and  profoundly  interesting  problems. 
Among  these  are  such  as  the  following:  What 
is  the  essential  nature  of  the  morally  right? 
What  is  the  origin  and  guaranty  of  the  feeling 
of  obligation  to  do  the  right?  (.\s  Kant  would 
propose  the  question :  How  can  there  be  a 
categorical  imperative?)  But,  finally,  what 
ground,  that  is  universal  and  unchanging,  can 
be  found  for  the  morally  right,  in  the  real 
being  of  the  world?  Such  questions  as  these 
define  the  sphere  of  the  metaphysics  of  ethics. 
History  and  psychology,  as  we  have  already 
said,  can  only  point  to  these  questions  and  ask 
them,  with  endless  repetition  and  no  decrease  of 
emphasis,  of  speculative  philosophy.  And 
these  are  the  very  questions  which  are,  not 
only  of  the  most  undying  interest  but  also 
of  the  greatest  practical  moment  to  the  inquiring 
mind   of  man. 

Closely  akin  to  these  are  the  questions  pro- 
pounded to  sesthetics. 


Aesthetics,  as  the  Philosophy  of  the  Beautiful. 
—  Here  again  the  historical  study  of  art  and  of 
the  development  of  opinion  and  feeling  respecting 
beautiful  objects,  as  well  as  the  analysis  of 
so-called  aesthetical  consciousness,  only  raises, 
but  does  not  answer,  the  questions  of  chief  inter- 
est to  philosophy.  Such  study  shows  that  man 
has  always  regarded  the  characteristics  of 
beauty  as  not  merely  subjective,  but  as  really 
belonging  to  the  object.  The  beautiful  is  dis- 
tinguished from  the  sensuously  agreeable  by  the 
possession  of  two  characteristics  in  a  special 
way:  these  are  objective  validity  and  ideal 
worth.  Hence  the  inquiry  arises  for  a  ground 
of  that  which  seems  to  human  consciousness 
to  be  possessed  of  these  characteristics ;  and  that 
ground  philosophy  aims  to  place  in  the  Being 
of  the  World.  But  this  is  equivalent  to  regard- 
ing this  being  as  an  ideal  life,  conceived  of  after 
the  analogy  of  the  human  spirit.  It  is  this 
feeling  of  kinship  for  the  beautiful  in  nature, 
of  which  even  the  rudest  and  most  savage  of 
mankind  show  manifest  signs,  that  led  the  poet 
(Byron)    to   exclaim: 

Are  not  the  mountains,  waves,  and  skies  a  part 
Of  me  and  of  my  soul,  as  I  of  them? 

It  is  obvious,  however,  that  such  personifying 
of  that  system  of  things  which  science  calls 
tiature,  must  provoke  much  skeptical  criticism; 
whether  the  personifying  take  the  form  of  con- 
structing this  system  in  terms  of  the  ideal  of 
ethics  or  of  the  ideal  of  aesthetics.  In  this  way 
the  mind  is  challenged  and  directed  in  its  re- 
newed effort  to  perform  the  supreme  task  of 
systematic  philosophy.  For  this  has  already 
been  repeatedly  described  as  the  attainment  of 
such  a  harmonizing  and  unitary  view  of  nature 
and  of  human  life  as  shall  take  due  account  of 
all  the  knowledge  conveyed  by  the  particular 
sciences  in  its  construction  of  a  satisfactory  con- 
ception of  the  whole.  All  these  other  branches, 
therefore,  lead  up  toward  and  are  auxiliary  to 
the  philosophy  of  the  absolute. 

The  Philosophy  of  the  Absolute  {or  Supreme 
Ideal-Real.) — Of  course,  for  the  thinker  who, 
after  a  severe  and  intelligent  criticism  of  man's 
cognitive  powers,  reaches  the  conclusion  of  a 
complete  phenomenalism,  or  agnosticism,  there 
can  be  no  such  branch  of  metaphysical  philosophy 
as  this.  But  then,  equally  of  course,  such  a 
skeptic  cannot  consistently  have  any  views  as 
to  the  reality  of  the  concrete  things  and  minds 
that  constitute  his  physical  and  social  environ- 
ment. In  a  word,  consistent  and  logical  agnos- 
ticism not  only  destroys  all  philosophy,  but  also 
undermines  and  renders  merely  subjective  all 
the  conclusions  of  the  physical  and  natural 
sciences. 

Now  besides  the  phenomena  of  man's  ethical 
and  artistic  life  and  development,  we  have  to 
notice  those  of  his  religious  life  and  development. 
For  some  sort  of  religious  belief  and  worship 
is  as  old  and  as  universal  as  is  historical  man. 
Even  prehistoric  man,  so  far  as  we  know  any- 
thing about  him,  seems  to  have  been  religious. 
The  conception  of  the  Being  of  the  World  to 
which  the  highest  religious  development  of  hu- 
manity has  attained  is  that  of  a  perfect  ethical 
spirit,  into  moral  and  spiritual  relations  with 
whom  man  m,ay  come  by  voluntary  acts  of  com- 
munion and  service.  Philosophy,  therefore,  has 
before  it  the  final  problem  of  striving  to  satisfy 
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all  the  various  demands  of  man's  many-sided 
nature  and  development  in  the  conception  which 
it  presents  of"  the  Ultimate  Reality,  or  the 
World-Ground :  that  is,  the  being  of  the  world 
which  science  regards  as  a  system  of  forces  and 
laws,  which  ethics  and  aesthetics  regard  as  the 
source  and  realization  of  their  ideals,  and  which 
religion  regards  as  perfect  ethical  spirit  and 
worships  as  God.  The  appropriate  name  which 
philosophy  bestows  upon  its  conception  of  this 
unitary  being  is  the  Absolute. 

The  most  profound  and  important  questions 
reflected  upon,  and  debated  by,  the  different 
schools  of  philosophy,  from  the  beginning  of  its 
existence  in  any  systematic  form  up  to  the 
present  time  have,  therefore,  concerned  the  na- 
ture of,  and  relation  of  mankind  to,  this  so- 
called  Absolute.  But  the  differences  of  opinion 
existing  between  these  different  schools  may  be 
best  summarized  by  saying  that  they  concern  the 
character  and  the  amount  of  personality  which 
may  properly  be  attributed  to  "the  Absolute." 
On  this  point  we  find  one  extreme  claiming 
that  the  two  conceptions  —  namely,  of  absolute- 
ness and  personality  —  are  not  only  incompati- 
ble, but  antagonistic.  On  the  other  hand,  the 
conclusions  of  psychology,  philosophy  of  mind, 
epistemology,  and  even  a  theory  of  reality  based 
upon  the  conceptions  of  science,  are  being  sum- 
moned to  show  that  all  human  thinking  and  liv- 
ing is  conditioned  upon  the  essential  personality 
of  the  Absolute,  or  likeness  of  the  environing 
world  to  the  human  self.  And  perhaps  it  is  no 
exaggeration  to  say  that  some  such  form  of  an 
ideal-realism  is  just  now  the  kind  of  philosophy 
which  divides  the  field  of  reflective  thinking  with 
those  who  still  cling  to  the  skeptical  position  of 
phenomenalism. 

The  Benefits  of  Philosophy. —  It  is  customary 
to  bring  the  ceaseless  discussion  of  the  ultimate 
problems  of  philosophy,  and  the  alleged  fruit- 
iessness  of  this  discussion,  as  a  serious  and  even 
conclusive  charge  against  the  usefulness  of  phi- 
losophy. To  answer  this  charge  fully  it  would 
be  necessary  to  pass  in  review  the  entire  history 
of  man's  development  in  reflective  thinking. 
This  history  would  show  conclusively  that  every 
great  movement  in  science,  art,  morals,  religion, 
and  even  in  politics  and  social  affairs,  has  been 
profoundly  influenced  by  the  pre-existing  and 
current  philosophical  opinions.  And  if  this 
influence  has  ever  been  injurious  to,  or  re- 
strictive of.  human  welfare,  its  only  counter- 
acting influence  has  arisen  out  of  the  same 
source, —  namely,  the  renewed  and  better  use  of 
human  reason  in  the  discovery  of  the  complete 
and  final  truth  touching  the  nature  of  reality. 
As  Aristotle  long  ago  said:  Even  if  we  forbid 
men  to  philosophize,  they  will  none  the  less 
philosophize.  And  the  very  skepticism  which 
complains  of  philosophy  in  the  past,  and  asserts 
its  essential  uselessness,  is  itself  a  challenge  to 
a  better  and  more  hopeful  form  of  reflective 
thinking. 

But  it  is  not  true  that  the  discussion  of 
philosophical  problems  has  been  fruitless  or,  on 
the  whole,  harmful  to  the  best  interests  of 
mankind.  On  the  contrary,  it  may  be  success- 
fully maintained  that  no  other  form  of  man's 
higher  life  has  made  more  essential  progress,  or 
has  contributed  more  to  other  forms  of  progress, 
than  has  philosophy ; —  when  the  term  is  under- 
stood in  the  broad  and  generous  way  in  which 


we  have  tried  to  interpret  it.  For  in  philosophy, 
man's  reason  reaches  its  supreme  expression  of 
the  striving  after  what  is  ideally  best ;  and 
this  is  to  know  one's  self  and  one's  fellows,  the 
world  and  God,  in  a  more  profound  manner, 
and  so  as  to  satisfy  the  entire  intellectual,  ethi- 
cal, ccsthetical,  and  religious  needs  of  the  soul. 
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Philosophy,  History  of.  The  history  of 
philosophy  has  a  peculiarly  close  and  vital  rela- 
tion to  philosophy  itself.  It  may  even  be  said  to 
form  an  essential  and  integral  part  of  philosoph- 
ical discipline.  While  a  knowledge  of-  the 
history  of  every  science  is  of  great  service 
in  aiding  one  to  comprehend  its  standpoint  and 
fundamental  hypotheses,  insight  into  the  genesis 
and  historical  development  of  philosophical 
problems  and  conceptions  is  in  philosophy  a 
primary  and  essential  requirement.  For,  in  the 
first  place,  these  conceptions  are  not  the  work 
of  any  single  mind,  or  the  possession  of  any  par- 
ticular school.  They  are  the  outcome  of  a 
long  line  of  development  to  which  many  ages 
have  contributed,  and  in  which  many  individuals 
have  borne  a  part.  Even  where  different  sys- 
tems seem  to  be  directly  opposed  as  they  suc- 
cessively make  their  appearance  in  history,  the 
new  is  never  a  mere  denial  or  displacement  of 
the  old,  but  is  connected  with  it  by  positive  lines 
of  relation.  And  ultimately  nothing  which  is  of 
value  is  ever  lost,  but  is  taken  up  and  preserved 
in  the  later  systems.  In  short,  the  history  of 
philosophy  presents  an  account  of  the  evolution 
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of  human  thinking  in  one  of  its  most  universal 
aspects.  It  deals  with  the  development  of  the 
process  in  which  the  race  has  attempted  to  ex- 
press in  scientific  form  its  views  regarding  the 
nature  of  the  world  and  its  interpretation  of  life. 
These  are  problems  to  which  the  human  mind 
must  in  every  age  seek  to  find  an  answer.  The 
form  of  these  inquiries,  however,  can  never  re- 
main unchanged.  For  the  object  that  every 
philosophical  thinker  seeks  to  understand  is  the 
world  as  it  is  known  to  him  and  to  his  genera- 
tion. As  new  material  is  brought  to  light  by  the 
advances  of  the  special  sciences,  or  as  the  chang- 
ing interests  of  practical  life  bring  now  this  and 
now  that  aspect  of  reality  into  prominence,  and 
thus  leading  to  a  modification  of  the  standards 
of  value,  the  problems  of  philosophy  get  new- 
formulations,  and  the  old  systems  show  their 
inadequacy  and  need  of  revision.  We  may 
therefore  say  that  the  history  of  philosophy 
gives  an  account  of  the  process  in  which  the 
human  spirit  becomes  constantly  more  clearly 
and  definitely  conscious  of  itself  and  its  relation 
to  the  world.  The  task  of  philosophy,  which  ac- 
cordingly consists  in  defining  more  clearly  at  once 
the  nature  of  the  self  and  of  the  world,  must  be 
undertaken  anew  by  the  thinkers  of  each  genera- 
tion. No  age  can  rest  in  the  definitions  of  the 
past.  But,  on  the  other  hand,  it  is  only  in  the 
light  of  the  past  that  the  thinkers  of  any  partic- 
ular age  can  understand  their  own  problems.  It 
is  only  by  building  upon  the  foundations  al- 
ready laid,  by  continuing  the  work  of  their 
predecessors,  that  they  are  able  to  accom- 
plish anything  of  value.  A  philosopher's  best 
originality  consists  in  developing,  and  thus 
rendering  more  exact  and  definite,  the  thoughts 
of  those  who  have  gone  before  him.  It 
is  true  that  he  must  work  in  the  light  of  the 
science  and  practical  insight  of  his  day;  but,  in 
order  to  produce  valuable  results,  it  is  necessary 
that  his  reason  should  be  illumined  by  the  philo- 
sophical conceptions  and  principles  which  have 
proved  their  fruitfulness  in  the  great  systems  of 
the  past. 

There  is,  of  course,  a  fundamental  difference 
between  this  conception  of  the  history  of  phi- 
losophy and  that  formerly  prevailing  which 
looked  on  it  as  a  record  of  the  opinions  of  in- 
dividual thinkers  whose  theories  had  no  positive 
or  essential  relation  to  one  another.  From  this 
standpoint,  the  history  of  philosophy  possesses 
merely  an  antiquarian  interest.  It  leads  us 
through  a  road  strewn  with  the  wreckage  of  dis- 
carded theories  and  broken  down  systems. 
Oftentimes  the  diversity  of  opinion  which  it 
presents  is  taken  as  a  proof  that  the  goal  which 
philosophy  seeks  to  reach  is  unattainable,  and 
its  problems  insoluble.  In  spite  of  the  preva- 
lence of  the  notion  of  development,  this  view  of 
the  history  of  philosophy  still  persists  in  some 
quarters.  The  conception  of  the  history  of  phil- 
osophy as  a  process  of  development  was,  how- 
ever, clearly  formulated  by  Hegel  (q.v.)  a  cen- 
tury ago.  This  conception  gave  a  new  signifi- 
cance to  tlie  historical  facts,  and  aided  in  arous- 
ing a  new  interest  in  their  investigation.  By 
Hegel  himself,  however,  the  development  was 
conceived  in  a  wholly  logical  sense.  That  is.  he 
conceived  the  progress  from  age  to  age  as  deter- 
mined wholly  by  the  inner  necessity  with  which 
inconsistent  and  inadequate  thought's  lead  on  in  a 
regular  and  absolutely  necessary  order  to  their 


own  refutation  and  correction.  As  a  result  of 
this  logical  interpretation,  Hegel  was  led  to 
force  the  facts  of  the  history  of  philosophy 
into  an  artificial  scheme  of  thesis,  antith- 
esis and  synthesis,  corresponding  to  the  uni- 
versal thought  movement  as  laid  down  in  his 
"Logic'  Moreover,  in  the  light  of  this  logical 
interpretation,  the  history  of  philosophy  appears 
as  an  impersonal  process  of  development  charac- 
terized by  inner  necessity,  where  the  individual 
thinkers  seem  to  determine  nothing  through  their 
free  personality,  but  merely  to  represent  a  certain 
inevitable  stage  in  the  evolution  of  the  thought 
of  the  race.  In  spite,  therefore,  of  the  great 
service  which  it  has  rendered,  Hegel's  conception 
has  serious  defects.  For  while  fully  admitting 
the  importance  of  the  logical  factor,  it  is  im- 
possible to  forget  that  the  development  of  philos- 
ophy is  tlie  work  of  individual  thinkers,  whose 
conceptions  spring  from  their  own  personal  life, 
and  that  its  progress  is  also  modified  by  the  gen- 
eral culture  and  prevalent  interests  of  the  times 
in  which  it  makes  its  appearance.  In  investi- 
gating the  history  of  philosophy,  then,  these 
various  factors  must  be  given  due  place.  The 
task  which  investigation  in  this  field  has  to  per- 
form has  been  stated  under  the  following  three 
headings  by  Windelband  ('History  of  Philos- 
ophy,' §  2,  6)  :  (i)  "To  establish  with  precision 
what  may  be  derived  from  the  available  sources 
as  to  the  circumstances  in  life,  the  mental  de- 
velopment, and  the  doctrines  of  individual 
philosophers;  (2)  from  these  facts  to  recon- 
struct the  genetic  process  in  such  a  way  that 
in  the  case  of  every  philosopher  we  may  under- 
stand how  his  doctrines  depend  in  part  upon 
those  of  his  predecessors,  in  part  upon  the  gen- 
eral ideas  of  his  time,  and  in  part  upon  his  own 
nature  and  the  course  of  his  education;  (3) 
from  the  consideration  of  the  whole  to  estimate 
what  value  for  the  total  result  of  the  history  of 
philosophy  belongs  to  the  theories  thus  estab- 
lished and  explained  with  respect  to  their 
origin." 

Philosophy,  so  far  at  least  as  it  forms  a  part 
of  the  culture  of  the  western  nations,  took  its 
rise  in  Greece  in  the  6th  century  B.C.,  and  was 
developed  by  the  independent  thinking  of  the 
people  of  the  Western  world.  Whether  there 
existed  anything  that  may  properly  be  called 
philosophy  among  any  of  the  Oriental  peoples, 
particularly  among  those  of  India  and  China,  or 
whether  the  so-called  Oriental  philosophy  does 
not  rather  belong  to  the  history  of  religion,  are 
questions  that  may  here  be  left  undecided. 
Philosophy,  as  it  is  known  to  the  Western 
world,  may  conveniently  be  divided  into  an 
ancient,  a  mediaeval,  and  a  modern  period. 
Ancient  philosophy  is  almost  entirely  the 
product  of  Greek  thought,  and  was  first  de- 
veloped in  the  Greek  colonies  of  Asia  Minor  in 
the  East,  and  in  Sicily  and  Italy  in  the  West. 
It  reached  its  culmination  in  Athens,  and  was 
finally  cultivated  at  Alexandria,  and  at  various 
points  throughout  the  Greco-Roman  world. 
Greek  philosophy  falls  naturally  into  the  Pre- 
Socratic  period,  the  Socratic  School,  including 
Socrates,  Plato,  and  Aristotle  (qq.  v.)  and  the 
Post-Aristotelian  Systems.  In  this  classification 
the  Sophists  may  perhaps  he  regarded  as  a 
transition  link  between  the  first  and  second 
periods.     Pre-Socratic  philosophy  was  occupied 
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mainly  with  attempts  to  explain  the  nature  of 
the  external  world  and  the  character  of  those 
physical  phenomena  that  most  readily  attracted 
attention.  According  to  the  generally  received 
acconnt,  philosophy  had  its  origin  in  the  6th 
century  with  Thales  of  Miletus,  in  Asia  Minor, 
who  was  followed  in  the  same  city  by  Anax- 
imander  and  Anaximenes.  We  say  that  philos- 
ophy, which  in  its  beginnings  included  all  the 
sciences,  had  its  origin  with  these  men,  because, 
so  far  as  we  know,  they  were  the  first  to  advance 
beyond  mjlhologies,  and  definitely  to  raise  and 
seek  to  answer  the  problem  regarding  the  nat- 
ural causes  and  principles  of  the  world.  A  little 
later  Pythagoras  (q-v.)  and  his  school,  who 
flourished  in  lower  Italy,  did  good  service  in 
developing  the  mathematical  sciences,  and  also 
proposed  a  universal  explanation  of  things 
couched  in  terms  of  numbers.  Lower  Italy  was 
also  the  home  of  the  Eleatics,  whose  greatest 
representative,  Parmenides,  taught  the  unchang- 
ing and  unitary  character  of  that  which  truly  is. 
About  the  same  time  Heraclitus  was  main- 
taining at  Ephesus,  in  Asia  Minor,  that  every- 
thing is  in  process  of  change  and  becoming, 
and  that  nowhere  is  there  to  be  found  any 
periTianent  static  being.  To  reconcile  the  op- 
position between  the  views  of  Parmenides  and 
Heraclitus,  both  of  which  seemed  to  be  justi- 
fied by  experience,  later  thinkers,  Empedocles, 
Anaxagoras,  and  the  Atomists,  while  differ- 
ing in  important  respects  from  each  other, 
agreed  in  adopting  a  plurality  of  fixed,  un- 
changing elem.ents  which  are  constantly  form- 
ing new  combinations  by  their  union  and  being 
dissolved  in  turn.  Thus  while  elements  remain 
unchanged,  what  we  call  things  are  in  constant 
process  of  transition. 

The  work  of  the  Sophists  was  almost  en- 
tirely critical  and  destructive.  They  are  signifi- 
cant, however,  as  first  calling  attention  to  the 
subjective  side  of  experience.  This  took  the 
form  of  an  assertion  that  knowledge  exists  only 
as  sensations  and  feelings  in  individual  minds, 
and  that  therefore  there  is  no  standard  beyond 
the  individual  of  truth  or  of  moral  values.  The 
Sophistic  skepticism  was  met  and  refuted  by 
Socrates  and  his  pupil  Plato  (q.v. ),  who 
showed,  by  a  more  thorough-going  analysis  of 
the  nature  of  conscious  experience,  that  in  rea- 
son, as  opposed  to  sense-perception,  man  pos- 
sesses a  standard  both  of  theoretical  and  of 
practical  truth.  Aristotle  organized  the  special 
sciences  on  the  basis  provided  by  his  predeces- 
sors, and  defined  their  field  of  inquiry,  while  at 
the  same  time  applying  and  making  more  con- 
crete in  the  field  of  philosophy  the  idealistic 
principles  of  Plato.  During  the  post-Aristote- 
lian period,  the  philosophical  interest  was  mainly 
ethical  and  practical.  The  reasons  for  this  are 
to  be  found  in  the  political  conditions  of  the 
time.  The  Greek  states  had  lost  their  inde- 
pendence, and  when  the  social  and  political  in- 
stitutions, which  embodied  the  laws  of  life  and 
conduct  for  the  Greek  in  objective  form,  had  thus 
collapsed,  it  became  necessary  for  the  individual 
to  seek  to  find  in  his  own  nature  the  principles 
of  practical  guidance  that  life  demands.  At  the 
same  time,  theoretical  problems  were  not  en- 
tirely abandoned,  though  in  general  they  were 
subordinated  to  practice.  Both  the  Stoics  and 
Epicureans  made  philosophy  include  logic  and 
physics  as  well  as  ethics,  but  both  alike  regard 


the  two  former  disciplines  merely  as  means,  and 
the  last  alone  as  the  true  end.  These  two 
schools  were  founded  at  Athens  at  very  nearly 
the  same  time  (about  300  B.C.),  the  former  by 
Zeno  (q.v.),  and  the  latter  by  Epicurus  (q.v.). 
The  Stoics  taught  a  system  of  materialistic 
pantheism,  which  they  drew  largely  from  Hera- 
clitus. In  ethics,  where  their  teachings  are  of 
the  greatest  importance,  they  emphasize  the  ne- 
cessity of  self-restraint  and  of  independence  of 
external  goods  and  outward  circumstances. 
They  maintained  that  the  highest  good  con- 
sisted in  the  attainment  of  virtue,  and  that  this 
was  entirely  different  in  character  from  per- 
sonal happiness  or  satisfaction.  The  school  of 
Epicurus,  on  the  other  hand,  based  their  account 
of  the  physical  world  upon  Atomism,  and  in 
ethics  they  regard  the  rational  pursuit  of 
pleasure  as  the  end  of  life.  Skepticism  made  its 
appearance  in  Greek  philosophy  with  Pyrrho 
(q.v.)  (360-270  B.C.),  in  the  school  of  the  Acad- 
emy with  Arcesilaus  about  the  time  of  Alex- 
ander the  Great,  and  among  a  group  of  later 
thinkers  in  the  3d  century  of  the  Christian  era. 
We  find  the  skeptical  arguments  and  difficulties 
which  are  familiar  in  modern  times  elaborated  in 
great  detail  and  urged  with  remarkable  acuteness 
by  these  writers,  particularly  by  Sextus  Empiri- 
cus.  Eclecticism  (q.v.)  flourished  especially  at 
Alexandria,  where  Philo  (q.v.)  sought  to  unite 
Hebrew  theology  and  Greek  philosophy,  and 
among  the  Romans,  where  writers  like  (Zicero 
(q.v.)  selected  freely  whatever  doctrines  com- 
mended themselves  in  the  various  systems  of 
Greek  thought.  Greek  philosophy  ends  in  Neo- 
Platonism  (q.v.),  which  is  a  species  of  mystical 
theosophy.  It  abandons  the  attempt  to  discover 
ultimate  truth  by  means  of  logical  thought,  and 
seeks  to  comprehend  all  things  in  their  immedi- 
ate relation  to  God  by  inducing,  from  time  to 
time,  a  state  of  ecstasy  in  which  the  limitations 
of  ordinary  consciousness  are  transcended,  and 
the  highest  truths  are  apprehended  in  direct  in- 
tuitive vision. 

The  ideas  and  conceptions  introduced  by 
Christianity  gave  a  new  impulse  and  direction 
to  philosophical  inquiry  during  the  Middle  Ages. 
During  this  period  there  was  developed  the  con- 
sciousness of  a  fundamental  opposition  between 
God  and  the  world,  and  in  general  between  the 
spiritual  and  the  natural.  This  shows  itself  in 
sharp  divisions  between  church  and  state,  this 
life  and  the  future  life,  priests  and  laity,  etc. 
Along  with  this,  there  went  also  a  sense  of  man's 
natural  helplessness  and  lack  of  freedom,  and 
the  futility  of  all  his  attempts  to  save  himself 
without  divine  grace.  Mediaeval  philosophy 
may  be  divided  into  two  main  periods,  a  Patris- 
tic and  a  Scholastic  period.  These  may  be  de- 
scribed in  the  words  of  Ueberweg:  "In  the 
patristic  period,  philosophic  thought  stands  in 
the  closest  relation  with  theological  speculation, 
and  co-operates  in  the  development  of  Christian 
dogma.  In  the  scholastic  period,  it  passes  into 
the  service  of  theology,  being  employed  merely 
to  reduce  to  scientific  form  a  body  of  dogmatic 
teaching  for  the  most  part  already  at  hand,  by 
introducing  a  logical  arrangement,  and  bringing 
to  its  support  philosophical  doctrines  from  ante- 
Christian  antiquity."  The  work  of  the  Fathers 
of  the  Church  reached  its  culmination  in  Saint 
Augustine  (q.v.)  (354-430  a.d.).  who.  after  his 
conversion    to    Christianity,    employed    his    pro- 
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found  philosophical  genius  in  explaining  and 
lustifying  the  theological  dogmas  of  the  trinity, 
of  predestination,  and  of  the  origin  and  nature 
of  the  human  soul,  etc.  Scholasticism  (q.v.),as 
Hegel  has  remarked,  is  modern  science  in  em- 
bryo. It  is  the  form  under  which  the  thought 
of  the  Western  nations  was  molded  and  schooled 
for  long  centuries.  Ostensibly,  at  least,  philos- 
ophy during  this  period  was  entirely  subordi- 
nated to  the  accepted  theological  doctrines. 
Credo  ut  intelligam  was  its  professed  motto. 
This  subordination,  however,  was  never  abso- 
lute, and  in  every  generation  there  were  thinkers 
who  modified,  and  to  a  greater  or  less  extent 
rationalized,  the  teachings  of  the  Church.  In 
spite  of  the  subjection  of  thought  to  authority, 
the  history  of  the  whole  period  shows  a  gradual 
though  slow  awakening  on  the  part  of  European 
peoples  to  the  rights  of  reason,  a  grow- 
ing consciousness  that  thinking,  to  exist  at 
all,  must  be  free  and  independent.  Early  scho- 
lastic philosophy  was  mainly  under  the  influence 
of  Plato  and  the  Neo-Platonic  writers.  Of 
Aristotle  only  the  logical  writings  in  the  Latin 
translation  of  Boethius  (q.v.)  were  known.  The 
most  noted  names  of  this  period  are  John 
Scotus  Erigena,  Anselm  of  Canterbury,  and 
Abelard  (qq.v.).  About  the  beginning  of  the 
13th  century,  the  Catholic  scholars  became  ac- 
quainted, through  the  Arabians,  with  the  other 
writings  of  Aristotle;  and  the  great  Dominican 
teacher,  Albert  Magnus  (q.v.),  was  quick  to  see 
how  the  system  of  the  "heathen"  philosopher 
might  be  made  the  support  and  bulwark  of  the 
Church.  This  led  to  a  revival  and  transforma- 
tion of  scholasticism.  The  doctrines  of  the 
Church  found  a  new  and  broader  philosophical 
basis  in  the  profound  system  of  Albert's  pupil, 
Thomas  Aquinas  (q.v.)  (1225-74),  which  was, 
however,  sharply  opposed  on  some  points 
by  the  subtile  dialectician,  John  Duns  Scotus 
(q.v.).  During  the  nth  century,  and  during  the 
first  part  of  the  12th,  and  again  in  the  last 
period  of  scholasticism,  philosophical  discussion 
centred  round  the  question  of  the  universal 
and  its  relation  to  the  particular  object.  Real- 
ism (q.v.)  maintained  that  the  universal  is  the 
primary  and  fundamental  reality  in  which  and 
through  which  alone  particular  objects  can  ex- 
ist iuniversalia  ante  rem).  Nominalism,  on  the 
other  hand,  contended  that  the  universal  was 
nothing  more  than  a  name  given  to  a  number 
of  particular  objects,  and  that  therefore  only 
these  have  any  real  existence.  It  is  at  once  evi- 
dent that  this  controversy  is  only  a  particular 
form  of  the  most  fundamental  problem  of  all 
philosophy,  the  relation  of  the  one  and  the 
many.  It  is  also  interesting  to  note  that  the 
reappearance  of  nominalism  in  the  later  scho- 
lastic period  was  coincident  with,  and  indeed  an 
expression  of  the  same  spirit  as,  the  new  interest 
in  natural  science  and  in  the  observation  and 
study  of  particular  objects  by  empirical  methods. 
At  the  time  of  the  Renaissance  (q.v.),  philos- 
ophy felt  the  same  quickening  influence  which 
manifested  itself  in  other  fields.  This  renewed 
interest  was  first  directed  toward  a  study  of 
other  ancient  systems  besides  that  of  Aristotle, 
who,  as  the  official  philosopher  of  scholasticism, 
was  in  many  quarters  condemned  and  decried. 
Plato  and  the  Neo-PIatonists  were  especially 
prized,  and  a  Platonic  Academy  was  founded  at 
Florence   by    Cosmo    de'    Medici.    This    revival 


of  the  ancient  learning  was  quickly  followed  by 
independent  investigations  in  the  field  of  phys- 
ical phenomena,  and  to  some  extent  also  in  that 
of  the  phenomena  of  mind.  Here  belong  the 
names  of  Nicolaus  Cusanus,  Copernicus,  Kepler, 
and,  though  later,  that  of  Galileo  (qq.v.).  The 
results  gained  by  the  new  science  were  com- 
bined into  a  monistic  and  pantheistic  view  of 
the  world  in  the  philosophical  system  of  Gior- 
dano Bruno  (q.v.).  One  of  the  most  important 
steps  taken  by  these  early  investigators  of  na- 
ture was  the  development  of  the  concept  of 
mechanical  explanation,  and  the  formulation  of 
its  principles  in  the  laws  of  motion.  Descartes 
(q.v.)  applied  the  conception  of  mechanism  to 
all  the  phenomena  of  the  physical  universe, 
reducing  them  to  terms  of  motion  and  ex- 
tension. Descartes  was  no  materialist,  how- 
ever, but  maintained  the  existence  of  spirit- 
ual substances,  operating  according  to  their 
own  laws,  alongside,  and  largely  independent 
of,  the  world  of  physical  bodies.  Thomas 
Hobbes  (q.v.),  whose  theories  in  ethical  and 
political  philosophy  are  of  great  historical  im- 
portance, was  the  first  thinker  to  be  led  by  the 
principles  of  modern  science  to  reduce  all  classes 
of  phenomena,  physical  and  mental  alike,  to 
mechanical  terms. 

One  of  the  most  striking  characteristics  of 
early  modern  thought  is  found  in  its  conscious- 
ness of  new  problems,  and  in  the  resulting  sense 
of  a  complete  break  with  the  past.  It  was 
felt  that  up  to  this  time  little  or  nothing  had 
been  discovered,  with  the  exception  of  mathe- 
matics, which  could  pass  as  real  knowledge.  The 
first  demand  was  for  a  right  method  of  discover- 
ing truth.  It  was  confidently  assumed  that  when 
this  fundamental  need  was  supplied,  diligence 
and  co-operation  on  the  part  of  scientific  work- 
ers would  in  a  short  time  reveal  all  of  the  im- 
portant laws  of  nature.  The  search  for  a 
method  of  scientific  procedure  gave  rise  to  Ra- 
tionalism and  Empiricism  (qq.v.),  the  two  dis- 
tinctive philosophical  schools  in  the  I'thand  i8th 
centuries.  Rationalism  endeavors  to  imitate  the 
procedure  of  mathematics,  which  it  regarded 
as  furnishing  the  one  species  of  certain  know- 
ledge. It  seeks  to  start,  as  mathematics  does, 
with  a  number  of  axiomatic  principles :  and  by 
analyzing  these,  and  showing  the  necessary  re- 
sults to  which  they  lead,  it  will  exhibit  its  con- 
clusions as  a  system  of  demonstrable  truth.  In 
this  theory  of  knowledge,  observation  of  par- 
ticular facts  is  not  emphasized :  the  organ  of 
knowledge  is  reason,  which  proceeds  by  the 
road  of  analysis  and  deduction.  This  method, 
first  formulated  and  employed  by  Descartes, 
was  most  consistently  applied  by  Spinoza 
(q.v.),  and  continued  with  some  modifications 
and  additions  in  the  systems  of  Leibnitz  and 
Wolff  (qq.v.).  The  empirical  method,  with  its 
inductive  procedure,  was  emphasized  and  stated 
in  eloquent  terms  by  Francis  Bacon  (q.v.)  in 
his  'Novum  Organum.*  Locke's  'Essay  Con- 
cerning Human  Understanding.'  however,  must 
be  regarded  as  the  starting  point  of  philosoph- 
ical empiricism.  For  it  refutes  in  detail  the 
doctrine  of  innate  ideas,  and  maintains,  as  its 
fundamental  thesis,  that  all  knowledge  is  de- 
rived from  experience,  and  that  experience  is 
given  as  definite  and  particular  contents  which 
are  known  to  the  mind  through  external  sense 
perception     or     through     internal     observation 
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Thus  the  starting  point  and  the  essential  char- 
acter of  knowledge  are  found  in  particular  facts 
passively  perceived  by  the  mind,  while  the  activ- 
ities of  mind  and  the  processes  and  principles 
of  reasoning  are  proportionately  minimized  and 
given  a  subordinate  place.  In  the  development 
of  this  doctrine,  Bishop  Berkeley  (q.v. )  trans- 
formed Locke's  "plain  historical  account"  of 
mind  into  a  system  of  empirical  idealism.  A 
little  later,  David  Hume  (q.v.),  developing  the 
empirical  principles  with  the  consistency  and 
thoroughness  of  genius,  arrived  at  utter  theo- 
retical skepticism  regarding  any  rational  basis 
of  experience.  Empiricism  was  also  adopted 
and  developed  in  France,  notably  by  Condillac 
and  Helvetius  (qq.v. ),  but  soon  passed  into 
naturalism  and  materialisin;  which  finds  its  most 
pronounced  expression  in  von  Holbach's  "System 
of  Nature.'  Although  usually  taking  an  agnostic 
position  on  ultimate  philosophical  questions,  em- 
piricism has  continued  to  have  its  representatives, 
among  wdiom  we  may  mention  the  names  of 
David  Hartley,  Joseph  Priestly,  James  Mill,  and 
his  son,  John  Stuart  Mill,  and  Alexander  Bain 
(qq.v.).  These  writers  have  dealt  mainly, 
though  not  exclusively,  with  psychology,  where 
they  have  emphasized  various  forms  of  the  prin- 
ciple of  association  as  a  connecting  law  of  mental 
phenomena. 

The  skeptical  conclusions  of  Hume  were 
opposed  in  the  name  of  Common  Sense  by 
Thomas  Reid  (q.v.),  the  founder  of  the  Scot- 
tish School,  and  by  his  followers,  of  whom  the 
most  noted  are  Dugald  Stewart  (q.v.)  and  Sir 
William  Hainilton  (q.v.).  in  Scotland,  and  in 
America,  President  James  McCosh  (q.v.)  of 
Princeton,  and  President  Noah  Porter  (q.v.)  of 
Yale  University.  Reid's  method,  which  was 
somewhat  refined  and  developed  by  his  later 
followers,  consisted  in  an  appeal  to  the  com- 
mon sense  of  the  plain  man  in  order  to  establish 
the  existence  of  certain  fundamental  principles 
that  were  perceived  intuitively  and  immediately 
both  in  the  realm  of  theoretical  and  of  practical 
experience.  This  method  serves  to  empliasize 
the  fact  that  there  is  much  in  experience  which 
is  overlooked  by  the  empirical  account;  but  it 
was  necessary  that  philosophy  should  define 
and  exhibit  this  by  a  more  systematic  and 
scientific  method  of  analysis.  This  Kant  ac- 
complished mainly  in  his  epoch-making  work, 
the  'Kritik  of  Pure  Reason.'  Kant  showed 
that  experience  was  not  constituted  simply 
by  a  given  content,  but  that,  in  order  that 
It  should  exist,  there  was  also  necessary  a 
system  of  interpretative  forms  or  functions  on 
the  part  of  the  mind,  and  that  these  find  their 
unity  and  complete  expression  in  the  nature  of 
self-consciousness.  He  thus  at  once  reconciled 
and  cornpleted  the  partial  views  of  Empiricism 
and  Rationalism,  and,  at  the  same  time,  furnished 
philosophy  with  a  new  principle  and  a  new 
method.  Nevertheless.  Kant  himself  failed  to 
perceive  the  full  scope  of  his  own  principles, 
aiid  maintained  that  knowledge  can  only  deal 
w_ith  phenomena  or  appearances,  while  the  world 
of  things  in  themselves  remains  beyond  the 
reach  of  man's  knowing  faculties.  In  the 
Kritik  of  Practical  Reason.'  however,  he 
showed  that  it  is  admissible  and  necessary  in  the 
light  of  our  moral  experience  to  make  certain 
postulates  regarding  the  nature  of  the  ultimate 
realities,    though    these    postulates    never   attain 


the  rank  of  knowledge,  but  must  always  remain 
matters  of  faith.  In  the  > Kritik  of  Judgment,' 
Kant  attempted  to  unite  the  standpoints  of  the 
other  two  critiques,  but  the  result,  though  very 
suggestive  and  historically  important,  was  left 
in  a  somewhat  indefinite  and  unsatisfactory 
state.  Kant's  philosophy  was  at  once  taken 
up  and  made  the  starting  point  of  a  notable 
line  of  development  by  three  great  think- 
ers, Fichte,  Schelling,  and  Hegel  (qq.v.). 
These  men  all  abandoned  the  absolute  distinction 
between  phenomena  and  things  in  themselves, 
and  proceeded  boldly  in  somewhat  different 
ways  to  construct  systems  of  Idealism  (q.v.). 
To  describe  these  briefly,  we  may  say  that 
Fichte's  system  is  Ethical  Idealism,  finding  in 
the  moral  life  the  ultimate  explanation  and  raison 
d'  ctre  of  the  world ;  that  Schelling's  main  inter- 
est is  in  external  nature,  which  he  interprets  in 
terms  of  Evolutionary  Idealism;  while  Hegel's 
system  is  more  universal  in  its  scope,  and  at- 
tempts to  embrace  in  a  vast  logical  scheme  the 
complete  process  of  the  Absolute  Thought,  in- 
cluding all  the  facts  of  man's  life  in  their  his- 
torical evolution,  as  well  as  the  laws  and  forms 
of  the  physical  universe.  Hegel's  philosophy  of 
nature  cannot  be  regarded  as  successful;  and  his 
system  contains  formal  paradoxes  and  artificiali- 
ties that  have  prevented  its  real  value  from  being 
generally  appreciated.  But,  with  all  its  defects, 
it  can  scarcely  be  doubted  that  it  furnishes  the 
most  complete  and  satisfactory  synthesis  of  ex- 
perience that  has  yet  been  formulated,  and  that 
the  progress  of  modern  thought  is  constantly 
developing  and  rendering  more  concrete  its 
principles.  It  was  Hegel's  great  achievement  to 
grasp  clearly  for  the  first  time  the  conception  of 
history  as  a  rational  organic  process,  and  thus 
to  rise  to  the  notion  of  a  dynamic  and  concrete 
universal.  His  ideas  have  therefore  proved  ex- 
ceedingly fruitful  in  the  development  of  social 
and  political  philosophy,  as  well  as  in  the  more 
usual  fields  of  metaphysical  speculation. 

In  Hegel's  postulate  that  the  real  is  the 
rational  and  must  disclose  its  nature  to  thought, 
we  have  the  culmination  of  Rationalism.  Scho- 
penhauer, on  the  other  hand.  luaintains  in  his 
'The  World  as  Will  and  Idea'  the  doctrine  of 
Irrationalism. —  that  the  world  in  all  its  various 
parts  is  not  the  expression  of  reason  at  all,  but 
is  the  manifestation  of  a  blind,  purposeless 
principle,  which  he  calls  Will  (q.v.).  This  in- 
sistence on  Will  as  opposed  to  Reason  (q.v.) 
does  not,  however,  result  in  emphasizing  more 
strongly  the  ethical  life,  as  with  Fichte.  For 
Schopenhauer,  Will  is  a  blind  impulse  which 
manifests  itself  in  the  processes  of  nature  which 
are  usually  regarded  as  purely  physical,  as  well 
as  in  the  phenomena  of  life  and  mind,  while 
its  coming  to  consciousness  in  man  must  be 
regarded  as  an  unessential  moment  in  its  nature, 
and  a  misfortune.  Its  very  nature  is  blind, 
purposeless  striving  that  must  forever  remain 
unsatisfied.  This  is  the  basis  of  the  Pessimism 
which  Schopenhauer  (q.v.)  so  convincingly  en- 
forces. Edward  von  Hartmann  (q.v.).  who 
makes  the  Unconscious  the  ultimate  principle 
of  the  universe,  and  whose  system  also  results 
in  Pessimism  (q.v.).  may  be  regarded  as  a  fol- 
lower of  Schopenhauer,  though  be  introduced 
certain  modifications  into  the  latter's  system  that 
seem  to  be  derived  from  Hegel. 

In   opposition  to   Idealism,  Johann   Friedrich 
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Herbarl   (q.v.)    (1-76-1841)    developed  the  real- 
sHc  dements  ,n  Kanfs  philosophy,  and  advanced 
a   system   which   he  called   Realism    (q.v.).     tie 
ma'^ins   the   existence   of.  i"d<=P^"dent   bemgs 
beyond  experience,  existing  m  the  form  of  simple 
quality-less    «reals.»     By    discarding    the    refer- 
ence of  mental  phenomena  to  separate  faculties 
and   substituting   for  this   formal  explanation  a 
statement  of  their  concrete  laws  and   relations, 
Herhart  also  contributed  largely  to  the  develop- 
ment of  psvchology  as  a  science      K.   ti.  Lotze 
(1817-81)  shows  in  some  points  the  influence  of 
Herbart,   but   criticises   keenly  the     a«er  s   con- 
ception  of  simple   independent  "reals,"   and  ar- 
rives himself  at  the  notion  of  reality  as  a  system 
of   souls   that   are   united   organically   with   one 
another  and  with  the  life  of  the  Absolute,  while 
each    still    retains,    in    some   way,   and   to   some 
extent,     its     own     independence     aijd     freedom. 
Lot/e  may  thus  be  described  as  an  ideal  realist , 
or    since  he  f^nds  the  ultimate  purpose  and  ex- 
planation of  things  in  the  idea  of  the  Good,  his 
system  may  be  described  as  Ethical  or  Teleo- 
logical  Idealism.  ,      n   j 

An  important  philosophical  movement  called 
Positivism   (q.v.),  which  still  exerts  an   inipor- 
tant    influence    in    France,    was    inaugurated    by 
Auguste     Comte     (i  798-1857).     By     Positivism 
Comte  means  a  mode  of  explaining  phenomena 
which  rejects   all   reference   to  the   will   of   the 
gods   or   other   superior  beings    (Theology),   or 
to   abstract   essences   or  powers    (Metaphysics), 
and  deals  solely  with  the  invariable  laws  of  the 
phenomena  themselves.     The  order  of  the  devel- 
opment of  the  human  mind,   and   hence  of  all 
the  sciences,  is  from  the  theological,  through  the 
metaphysical,  to  the  positive  point  of  view,     lo 
render   sociology,    which   has    been    the    last    m 
order  of  development,  a  positive  science,  was  the 
main  object  of  Comte's  writings.     Positive  phi- 
losophy is  not  a  separate  discipline,  but  the  syn- 
thesis  and    systematic   co-ordination    of   all    the 
sciences.     Since     the     publication     of     Darwin's 
'Origin  of  Species'    (1859),  philosophy,  like  all 
other  branches   of   inquiry,   has   been   especially 
influenced  by  the  concept  of  evolution,  and  this 
notion  has  afi'ected,  to  a  greater  or  less  extent 
both    the    method    and    the    conclusions    of    all 
recent   writers.     The   only   comprehensive   "sys- 
tem,"   however,    that    has    yet    appeared,    based 
professedly  on  this  conception,  is  that  of  Her- 
bert Spencer   (q.v.).     In  the  'Synthetic   Philos- 
ophy'    Spencer    has    furnished    an    account  _  in 
evolutionary  terms  of  the  origin  of  the  physical 
universe  from  a  primitive  nebula,  and  has  also 
traced    the    genesis    of    animal    life,     and    the 
human    mind,     as    well     as     the     evolution     of 
conduct,    and    of    social    life    and    institutions. 
He     thus     aims     to     give     in     his     philosophy 
a     complete     synthesis     of     the     sciences.     The 
question  may,  however,  be  raised  whether  Spen- 
cer's adoption  of  the  standpoint  and  conception 
of  the  particular  sciences,  and  especially  of  the 
physical   sciences,  as   final,  without  criticism   or 
modification,    does    not    render    his    conclusions 
unsatisfactory  as  the  last  word  of  philosophy. 
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Geschichte  der  neueren  Philosophic     (i  vol.,  2d 
ed       1892;     Eng.     trans..     New     York     1893). 
H5ffding,      'Die      Nvere      Filosofie      Historic' 
(Copenhagen     1894-5:     Eng.     trans.,     2     vols., 
'The    History    of    Modern    Philosophy,'     Lon- 
don   1900)  ;     Royce,     'The    Spirit    of    Modern 
Philosophy'      (Boston      i892)._,  See     also     the 
various  volumes  of  Blackwood  s   'Philosophical 
Classics'    (Edinburgh),  and  Griggs,  'Philosoph- 
ical   Classics'     (Chicago).     On    Special    Move- 
ments:    Lange,   'Geschichte  der  Materialismus 
(1876-7;  Eng.  trans.,  3  vols.,  London  i87»-»i), 
Stephen,  'A  History  of  English  Thought  in  the 
Eighteenth  Century'    (London  1876);  Albee,  'A 
History  of  English  Utilitarianism'   (London  and 
New  York  1902).  J,\mes  E.  Creighton, 

Professor  of  Philosophy,  Cornell  University. 
Philosophy,  Moral.  See  Ethics. 
Philostratus,  fi-16s'tra-tus,  Flavius  ("The 
Elder"),  Greek  Sophist  and  rhetorician:  b. 
Lemnos  about  the  middle  of  the  2d  century  a.d. 
Few  facts  regarding  his  life  have  come  down 
to  us  We  know  that  he  taught  rhetoric  at 
A.thens  and  subsequently  at  Rome,  where  he 
obtained  the  favor  of  the  emperor  Septimus_ 
Severus,  and  was  received  into  the  circle  ot 
literati  that  the  empress  Julia  Domna  had  gath- 
ered around  her.  His  principal  work  is  his 
'Life  of  Apollonius  of  Tyana,'  which  is  regarded 
as  rather  fiction  than  history.  His  other  works 
include  the  'Heroicus,'  dealing  with  the  Irojan 
war;  the  'Eikones,'  a  description  of  certain 
paintings  the  author  says  he  had  seen  at  Naples: 
'Vits  Sophistarum.'  or  the  lives  of  several  ot 
the  Sophists:  and   'Letters.' 

Philoxenian  (fil-ok-se'ni-an)  Version  of 
the  Bible,  a  translation  of  the  Greek  version 
of    the    Hebrew    Scriptures    and    of    the    New 
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Testament  books  into  Syriac,  made  by  Philox- 
enus  (or  Asenaya),  bishop  of  Mabbogh,  early  in 
the  6th  century  for  the  use  of  his  co-religionists 
of  the  Monophysite  or  Jacobite  sect  or  branch 
of  the  Syrian  Church,  the  Peshitto  version,  al- 
ready in  existence,  being  deemed  unfaithful. 
Philoxenus '  version  was  highly  esteemed  by 
his  contemporaries :  he  was  one  of  the  most 
eminent  writers  of  Syriac ;  but  his  version  of  the 
Bible  was  superseded  by  two  others,  and  only 
fragments  of  it  are  extant. 

Philoxenus,  fi-lok'se-nus,  Greek  dithyram- 
bic  poet :  b.  435  B.C. ;  d.  380  B.C.  He  was 
originally  from  Cythera,  and  upon  the  capture 
of  the  island  was  taken  as  a  prisoner  of  war  to 
Athens,  where  he  became  the  slave  of  Melan- 
ippides,  the  musician,  who  educated  and  freed 
him.  For  a  considerable  time  he  lived  at  the 
court  of  Dionysius  I.  of  Syracuse.  He  severely 
wounded  the  vanity  of  the  tyrant  by  refusing  to 
praise  the  latter's  verses,  declaring,  on  being 
given  one  to  revise,  that  the  best  revision  would 
be  to  draw  a  black  line  through  the  entire  pro- 
duction. As  a  result  he  was  put  in  prison ;  he 
either  escaped  thence  or  soon  after  his  release 
left  the  court.  He  wrote  24  dithyrambs,  in- 
cluding the  'Cyclops,'  his  most  celebrated 
work,  and  the  'Deipnon'  ('Banquet'),  of  each 
of  which  fragments  remain.  He  was  long  highly 
esteemed ;  and  so  late  as  the  time  of  Polybiub 
his  dithyrambs  were  annually  presented  by  the 
Arcadians. 

Philtre,  fil'ter,  in  popular  superstition,  a 
love  powder  or  love  potion.  From  the  earliest 
times  it  has  been  supposed  that  there  were 
means  by  which  love  could  not  only  be  excited 
but  be  directed  to  a  particular  object.  Various 
substances  from  the  animal  and  vegetable  king- 
doms have  been  used  for  this  purpose,  some  dis- 
gusting, some  injurious,  some  without  any  dis- 
tinguishing character.  The  truth  is,  that  physical 
desire  may  be  produced  by  physical  stimuli, 
which  are  called  aphrodisiacs,  but  it  is  absurd 
to  suppose  that  such  means  can  produce  a  pas- 
sion for  a  particular  object. 

Phineas  Finn,  The  Irish  Member,  a  novel 
by  Anthony  Trollope,  published  in  1869.  Taking 
its  title  from  the  name  of  its  hero  it  is  the 
earliest  of  Trollope's  political  novels  and  was 
followed  by  'Phineas  Redux'  (1873);  'The 
Prime  Minister'  (1875),  and  'The  Duke's  Chil- 
dren' (1880).  In  accordance  with  Trollope's 
custom  of  linking  one  fiction  to  another  by  pre- 
senting some  of  the  same  characters  in  each, 
Phineas  and  many  of  the  dramatis  pcrsoncc  of 
'Phineas  Finn'  appear  in  the  later  novels  of  the 
series. 

Phineus,  fin'e-iis  or  fi'nus,  king  of  Sal- 
tnydessus,  Thrace,  son  of  Agenor.  He  was  a 
blind  soothsayer  and  had  received  his  prophetic 
powers  from  Apollo.  Different  traditions  pre- 
vail concerning  the  cause  of  his  blindness,  but 
the  one  generally  accepted  is  that  it  was  a  pun- 
ishment inflicted  upon  him  for  his  cruelty  to 
the  children  of  his  first  wife  whom  his  second 
wife  hated.  He  was  tormented  by  harpies  who 
seized  his  food  or  rendered  it  unfit  for  use 
and  was  freed  from  them  by  Zetes  and  Calais,  in 
gratitude  for  which  service  Phineus  fitted  out  the 
Argonaut  expedition. 

Phintias,  fin'ti-as.  See  Damon  and 
Phintias. 


Phipps,  Henry,  American  manufacturer: 
b.  Philadelphia,  Pa.,  27  Sept.  1839.  He  was 
engaged  in  various  business  houses  of  Pittsburg, 
Pa.,  until  1861  when  he  became  a  member  of  the 
firm  of  Bidwell  and  Phipps,  dealing  in  powder. 
Later  he  engaged  in  the  steel  industry  in  which 
he  amassed  an  immense  fortune.  He  is  actively 
interested  in  various  educational  and  philan- 
thropic enterprises,  has  presented  to  the  public 
several  tine  conservatories,  established  a  com- 
pletely equipped  botanical  garden  in  Schenley 
Park,  Pittsburg,  in  igoo,  and  in  1903  founded 
and  endowed  the  Henry  Phipps  Institute  (q.v.) 
at  Philadelphia  for  the  treatment  of  tuberculosis. 

Phipps  Institute,  The  Henry,  an  institu- 
tion in  Philadelphia,  Pa.,  founded  by  the  gener- 
osity of  Henry  Phipps  (q.v.)  of  Pittsburg,  Pa,, 
for  "the  study,  treatment,  and  prevention  of 
tuberculosis."  The  institution  u-as  opened  I  Feb. 
1903  and  incorporated  under  the  laws  of  the  State 
of  Pennsylvania,  i  Sept.  1903.  The  medical  di- 
rector is  Lawrence  F.  Flick.  The  first  year 
there  were  in  the  house  52  beds,  which  were 
occupied  all  the  time,  and  2,000  patients  were 
treated  in  the  dispensary.  Inspectors  visited  the 
homes  of  the  outside  patients  to  see  that  in- 
structions were  carried  out.  In  1903  the  Insti- 
tute gave  a  series  of  International  Lectures 
which  were  largely  attended.  Great  opportuni- 
ties are  furnished  by  the  Institute  for  research 
into  the  nature  and  best  treatment  of  tubercu- 
losis, a  disease  attended  with  the  greatest  mor- 
tality of  any  disease  known  in  civilized  coun- 
tries. 

Phips,  or  Phipps,  Sir  Will'iam,  American 
colonial  governor;  b.  Pemaquid  (now  Bristol), 
Maine,  2  Feb.  1651 ;  d.  London,  England,  18 
Feb.  1695.  His  youth  was  spent  as  a  shepherd 
and  as  an  apprentice  to  a  ship-carpenter,  after 
which  he  went  to  Boston,  learned  to  read  and 
write  and  then  engaged  as  a  trader.  He  married 
a  rich  Boston  widow,  built  for  himself  a  ship 
and  engaged  in  commerce.  Fired  with  the  hope 
of  regaining  the  treasure  from  a  Spanish  ship 
wrecked  ofl  the  Bahamas,  he  went  to  England 
and  prevailed  upon  the  British  Admiralty  to  fur- 
nish him  a  ship  and  means  to  seek  the  treasure. 
The  expedition  was  unsuccessful  but  a  sec- 
ond venture  in  1667,  backed  by  the  Duke 
of  Albemarle,  resulted  in  the  recovery  of 
treasure  to  the  value  of  i300.ooo,  of  which 
Phips'  share  was  ii6,ooo;  he  was  also  knighted 
and  made  sheriff  of  New  England.  In 
1690  he  commanded  a  fleet  of  eight  ves- 
sels in  an  expedition  against  Port  Royal 
which  he  captured,  and  later  in  the  same  year 
commanded  an  expedition  against  Quebec  with 
a  fleet  of  34  vessels,  but  was  unsuccessful  and 
on  the  return  voyage  nine  of  his  vessels  were 
wrecked.  He  visited  England  endeavoring  to 
induce  the  government  to  send  another  expedi- 
tion against  Quebec  and  while  there,  through  the 
influence  of  Increase  Mather  (q.v.)  was  ap- 
pointed first  royal  governor  of  Massachusetts. 
His  first  official  act  was  the  organization  of  a 
special  court  which  speedily  terminated  the 
prosecutions  for  witchcraft.  While  governor  he 
was  accused  of  arbitrary  measures  and  conduct 
and  in  1694  was  summoned  to  London  to  answer 
complaints  made  against  him.  He  received 
promises  of  restoration,  but  died  in  London 
before  they  could  be  carried  out.    Consult :  Cot- 
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ton  Mather's  <Magnalia>  (1702)  ;  Francis 
Bowcn's  'Life  of  Sir  William  Phips,>  Vol. 
VIL;  Sparks'  'American  Biograpliy'  (.1834-7); 
Myrand,  <Sir  William  Phips  devant  Quebec* 
(1893). 

Phiz.     See  Browne,  Halbot  Knight. 

Phlebi'tis,  inflammation  of  the  veins.  It 
may  begin  outside  of  the  vein,  from  some  wound, 
abscess,  etc.,  from  which  irritant  material  travels 
upward  in  the  loose  connective  tissue  of  the 
vein-bed.  The  inflammatory  process  invades 
the  coats  of  the  vessel,  disturbing  their  nutri- 
tion, and  reaching  the  inner  coat,  where  it 
causes  cloudv  swelling  and  roughness  of  the  sur- 
face, on  which  the  blood  tends  to  coagulate  in 
layers,  and  thus  may  form  a  clot  large  enough 
to  block  the  vessel.  Or  the  inflammation  may 
begin  from  within  the  vessel,  owing  to  a  clot 
forming  on  its  inner  wall,  and  which,  acting  as 
an  irritant,  excites  inflammation  in  the  coats 
of  the  vessel  from  within  outward.  In  the  first 
case  the  formation  of  matter  is  likely  to  occur 
around  the  vessel,  and  parts  of  the  clot,  which 
is  soft  and  loose,  are  apt  to  become  detached 
and  to  be  carried  by  the  circulation  to  other 
parts,  setting  up  similar  changes  there.  ^  In  the 
second  case  the  vessel  is  likely  to  be  obliterated 
and  converted  into  a  fibrous  cord.  The  disease 
is  indicated  by  great  tenderness,  tension,  acute 
pain,  and  a  knotted,  cord-like  swelling  in  the 
course  of  a  vein  or  veins,  sometimes  attended 
with  discoloration  of  the  surface.  Dropsical 
swelling  of  the  affected  part  or  of  a  whole  limb 
may  occur. 

Phlebitis  may  be  prevented  by  proper  care 
in  the  dressing  of  wounds,  so  as  to  keep  the 
wound  clean  and  healthy.  The  treatment  is 
various.  The  patient  must  be  kept  perfectly 
quiet ;  the  part  be  elevated ;  nourishing  food 
should  be  given ;  tonics  are  great  advantage ; 
stimulants  are  often  required ;  and  antiphlogis- 
tics  locally  applied  will  allay  the  inflammation. 
Abscesses  within  reach  should  be  opened. 

Phleb'olite,  a  calcareous  concretion  formed 
within  a  vein.  Such  formations  are  due  to  the 
degeneration  of  coagulations  in  veins,  or  occa- 
sionally may  have  their  origin  in  the  coats  of 
the  vessels.  Phlebolites  which  have  formrd 
nodules  vary  in  size  from  that  of  a  pinhead  to 
that  of  a  pea.    They  are  also  called  vein-stones. 

Phlebot'omy.    See  Venesection. 

Phlegethon,  flej'e-thon,  in  Greek  mythol- 
ogy, a  name  given  to  a  river  of  fire  in  the  in- 
fernal  regions.     See   Cocytus. 

Phlegma'sia,  a  painful  inflammation  at- 
tended with  considerable  swelling,  especially  af- 
fecting the  cellular  tissue,  such  as  phlegmasia 
glandulosa  and  phlegmasia  myoica.  Phlegmasia 
dolens  (phlegmasia  alba  dolens,  white-leg,  milk- 
leg),  the  principal  form,  may  affect  both  sexes. 
It  has  appeared  in  convalescence  from  typhoid 
fever,  and  dysentery;  in  diseases  of  the  rectum; 
as  the  result  of  the  removal  of  fibroids  and  of 
the  ovaries ;  but  for  the  most  part  it  is  a  disease 
of  the  puerperal  state.  It  usually  occurs  in  the 
left  leg,  but  both  legs  may  be  affected.  As  a 
disease  of  the  puerperal  state  it  is  seldom  seen 
nowadays,  but  when  it  so  occurs  it  usually 
appears  the  second  or  third  week  after  parturi- 
tion. Premonitory  symptoms  are  frequently  ab- 
sent, but  there  may  be  feverishness  for  a  day  or 


two.  Pain,  swelling,  and  tenderness  appear  in 
the  upper  part  of  the  thigh  and  extend  down- 
ward, and  in  24  hours  the  whole  leg  may  be 
swollen  and  hard,  and  more  or  less  tender,  but 
not  reddened.  The  leg  is  pale  or  sallow,  has  a 
glossy  or  polished  appearance,  and  is  sometimes 
called  marble-leg.  Usually  in  a  few  days  the 
pain  and  swelling  diminish,  but  it  is  often  sev- 
eral weeks  before  the  disease  disappears,  and 
sometimes  the  condition  lasts  indefinitely.  After 
its  disappearance  persistent  aching  of  the  limb, 
oedema  of  the  foot,  muscular  weakness,  etc.,  may 
remain  for  a  long  time.  The  causes  of  phleg- 
masia dolens  are  periphlebitis,  phlebitis,  and 
thrombosis.  It  commonly  results  from  an  ex- 
tension through  lymphatic  vessels  of  inflamma- 
tion from  and  about  the  uterus  to  the  tissues 
surrounding  the  great  vessels  of  the  thigh.  The 
origin  of  the  primary  inflammation  is  not  always 
ascertained,  but  it  most  frequently  results  from 
uterine  infection  (puerperal  or  contact  infec- 
tion) by  pathogenic  germs  introduced  by  infected 
hands,  instruments,  etc.,  into  the  uterus.  The 
treatment  is  both  constitutional  and  local  — 
sleep  and  rest  in  recumbent  posture,  with  the  limb 
in  a  comfortable  position;  tonics  and  la.xatives  if 
necessary ;  easily  digested  food ;  hot  anodyne 
fomentations ;  and  when  the  disease  disappears, 
careful  bandaging,  friction,  and  favidization. 

Phlegraean  (fleg-re'an)  Plain,  a  volcanic 
plain  on  the  Campanian  coast  west  of  Naples, 
Italy.  Legendary  lore  locates  this  plain  as  the 
scene  of  the  combats  between  the  gods  and  the 
giants.  Ruins  of  numerous  Roman  buildings 
are  found  here. 

Phlegyas,  flej'T-as,  in  Greek  mythology, 
king  of  the  Lapithx ;  he  was  son  of  Ares 
(Mars)  and  father  of  Ixion  and  Coronis;  he 
is  commemorated  in  the  Hymni  Homerici. 

Phle'um,  a  genus  of  grasses  including 
timothy  grass.  See  Grasses  of  the  United 
States. 

Phlogiston,  flo-jis'ton,  in  chemistry,  a 
hypothetical  substance  supposed  at  one  time  to 
be  a  part  of  all  bodies  that  were  capable  of 
being  burned.  The  conceptions  of  the  terms  ele- 
ment and  combustion  have  been  many  and 
varied,  but  the  first  of  real  importance  to  the 
phlogiston  theory  was  that  of  Becker  (1635-82). 
He  held  that  all  inorganic  substances  were  com- 
posed of  three  "earths,"  the  mercurial,  the 
vitreous  and  the  combustible  called  "terra  pin- 
guis,"  and  that  when  substances  were  burned  or 
metals  calcined  (oxidized)  this  latter  "earth" 
escaped.  Stahl  (1660-1734)  expanded  this  idea 
into  what  was  known  as  the  Phlogiston  Theory. 
This  holds  that  all  substances  capable  of  burn- 
ing, and  calcination  was  recognized  as  slow 
combustion,  contained  a  substance  called  phlo- 
giston and  that  this  was  given  off  when  the 
substance  burned.  A  substance  that  burned 
readily  contained  a  large  amount  of  phlogiston 
and  as  coal  did  so  with  the  evolution  of  a  large 
amount  of  heat  and  left  little  residue  it  was 
supposed  to  be  nearly  pure  phlogiston.  A  sub- 
stance that  had  been  burned  could  be  rephlo- 
gisticated,  and  thereby  made  capable  of  being 
burned  again  by  being  heated  with  a  substance 
rich  in  phlogiston.  Thus  the  result  of  the 
burning  or  calcination  of  a  metal,  known  as  a 
metallic  calc,  could  be  changed  back  to  the 
metal  by  being  heated  with  coal.     This  theory 
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was  generally  accepted  by  chemists  until  toward 
the  end  of  the  i8th  century.  Phlogiston  itself 
was  never  isolated,  though  the  hydrogen  dis- 
covered by  Cavendish  was  thought  by  some  to 
be  this  all'  important  substance.  Facts  began  to 
accumulate,  however,  that  seemed  opposed  to  this 
theory.  It  was  shown  that  metals  gained  instead 
of  lost  weight  when  calcined.  Phlogisticians  at 
first  denied  this,  but  later  tried  to  explain  it  by 
claiming  that  phlogiston  possessed  negative 
weight,  and  that  therefore  a  substance  would,  of 
course,  be  heavier  when  it  had  been  driven  off. 
Substances  would  not  burn  except  in  the  pres- 
ence of  air.  This  was  said  to  be  because  the 
air  must  be  present  to  take  up  the  phlogiston. 
The  final  overthrow  of  the  theory  was  accom- 
plished by  Lavoisier.  He  showed  and  proved 
by  careful  weighings  that  a  metal  when  calcined 
gained  in  weight  and  exactly  as  much  as  was 
taken  from  the  air.  Later,  after  the  discovery  of 
oxygen  and  its  presence  in  the  air  by  Leheele 
and  Priestley,  he  showed  that  it  was  this  oxy- 
gen that  combined  with  a  burning  substance. 
Combustion  was  thus  shown  to  be  combination 
with  oxygen  rather  than  loss  of  phlogiston  and 
the  phlogiston  theory  was  abandoned.  See  Com- 
bustion ;   L.woisiER ;    Priestley  ;    Stahl. 

Phlox,  a  genus  of  herbs  of  the  order 
Polcmcniacea.  The  species,  of  which  about  30 
have  been  described,  are  mostly  tall,  spreading 
perennials,  and  with  two  exceptions,  a  Siberian 
and  a  Chilean  species,  are  all  natives  of  North 
America,  where  they  are  extensively  distributed. 
Their  showy  flowers,  borne  either  in  terminal 
clusters  or  solitary,  and  their  ready  adaptability 
to  a  wide  range  of  soils  and  situations,  have 
made  phloxes  general  favorites  in  gardens.  They 
are  hardy  and  very  floriferous,  and  have  devel- 
oped a  large  number  of  hybrid  and  cross-vari- 
eties of  great  diversity  of  form,  color  and  mark- 
ings. They  are  of  two  classes :  the  annuals,  all 
the  garden  varieties  of  which  have  been  derived 
from  P.  drummondii,  a  Texan  species;  and  the 
perennials,  derived  from  several  species,  some 
of  which  are  still  cultivated  in  the  pure  natural 
form  in  old  gardens.  Of  these  last  the  best 
known  are  probably  the  moss  or  ground  pink 
(P.  subulata),  which  is  a  favorite  plant  in  rock- 
eries and  cemeteries,  since  it  does  well  in  dry 
soils  and  forms  a  dense  mat  of  foliage  and 
bloom.  The  cultivated  perennial  phloxes  are, 
however,  mostly  derived  from  P.  inacuhta  and 
P.  paniculata.  The  annual  varieties  are  readily 
grown  from  seeds  planted  under  glass  or  in  the 
open  air  in  spring,  the  seedlings  being  trans- 
planted to  good  garden  soil  as  soon  as  the 
weather  becomes  favorable.  The  perennial 
varieties  may  be  propagated  by  seeds,  but  since 
these  do  not  produce  progeny  like  the  parent, 
cuttings  of  stems  or  roots,  and  division  of  the 
clumps  are  generally  preferred.  Division  may 
be  made  in  early  spring  or  in  autumn ;  stem- 
cuttings  during  the  summer  and  root-cuttings 
in  spring  or  fall.  After  they  commence  to 
grow,  cutting  plants  are  managed  like  seedlings. 
In  the  garden,  the  perennial  sorts  are  planted 
three  or  four  feet  apart  and  divided  every  two 
or  three  years ;  the  annuals  are  set  a  foot  apart. 

Phobos  (Greek,  "fear,"  an  attendant  upon 
the  god  Mars),  in  astronomy,  the  inner  satel- 
lite of  the  planet  Mars.  It  was  discovered  at 
V.'ashington,  in  1877,  by  Asaph  Hall.     It  is  re- 


markable for  its  small  size,  and  for  the  rapidity 
with  which  it  revolves  about  its  primary.  Its 
diameter  is  only  about  six  miles,  and  its  period 
of  revolution  is  7  hours,  39  minutes  and  14 
seconds.    See  Deimos. 

Pho'ca;  Pho'cidae;  the  genus  and  family 
of  the  typical  seals.     See  Se.-\ls. 

Phocaea,  fo-se'a,  ancient  Ionian  city  in 
Asia  Minor,  situated  on  a  peninsula  between  the 
Gulfs  of  Elsa  and  of  Smyrna  and  on  a  neigh- 
boring island.  Legend  makes  it  a  colony  of 
Athens.  It  early  attained  great  commercial  im- 
portance, indeed  the  earliest  Greek  coins  seem 
to  be  those  of  this  city.  Clay  wares  were  its 
m.ain  export.  Among  its  western  colonies  was 
Massilia,  now  IMarseilles,  and  as  early  as  the  6th 
century  B.C.  tribute  was  paid  the  city  by  native 
chiefs  of  southern  Spain.  But  in  540  B.C.  after 
a  heroic  defense  the  city  was  captured  by  Cyrus' 
lieutenant  Harpagus ;  many  of  the  inhabitants 
migrated  to  Corsica,  where  they  successfully 
met  the  attacks  of  Carthaginians  and  Etruscans, 
and  then  to  southern  Italy,  where  they  founded 
the  city  of  Velia.  A  few  of  the  Phocasans  had 
rebuilt  the  city  in  the  meantime;  and  in  the  Ro- 
man period  it  again  grew  to  prominence  and 
wealth.  It  was  sacked  by  the  Romans  during 
the  war  with  Antiochus ;  was  attacked  without 
success  by  Aristonicus  of  Pergamus ;  and  then 
sank  again  into  obscurity.  The  Genoese  founded 
the  city  of  New  Phocaea  near  the  site  of  the  old 
in  1+21. 

Phocas,  fo'kas,  Byzantine  emperor:  b. 
Asia  Minor ;  d.  Constantinople  October  610.  He 
was  of  low  birth  and  ser\-ed  in  the  army  of 
Mauritius  as  an  obscure  centurion,  where  he 
gained  a  name  for  brutal  courage  among  his 
fellows.  In  602  he  headed  a  revolt  against 
Mauritius,  seized  the  throne  and  after  his  coro- 
nation executed  Mauritius  and  his  five  sons. 
Later  accusing  the  Empress  Constantina  of  con- 
spiracy against  him  she  with  her  three  daughters 
was  cruelly  put  to  death  by  his  orders.  He  se- 
cured peace  with  Europe,  but  Chosroes  II.  of 
Persia  waged  a  determined  warfare  against  him 
and  in  610  Heraclius,  son  of  the  exarch  of 
Africa,  led  an  expedition  against  him,  invested 
Constantinople,  and  put  the  tyrant  to  death  with 
cruelty  equal  to  that  exercised  by  Phocas  in  his 
sanguinary   reign. 

Phocas,  Column  of,  a  monument  in  the 
Forum  at  Rome  erected  in  608  in  honor  of 
Phocas,  emperor  of  the  East.  The  column,  54 
feet  high,  is  of  such  artistic  excellence  that  it 
is  presumed  that  its  workmanship  must  have 
been  long  before  the  "th  century.  It  was  redis- 
covered in  1813. 

Phocion,  fo'shi-on,  Athenian  general:  b. 
about  402  B.C.;  d.  .\thens  317  b.c.  Of  humble 
descent  he  was  educated  under  Plato  and  Xeno- 
crates,  receiving  instruction  which  influenced  his 
entire  life.  His  first  military  service  was  per- 
formed under  Chabrias,  where  he  rendered  good 
service  in  the  victory  at  Naxos  in  376  B.C.  In 
349  he  was  sent  with  troops  to  Euboea.  where 
he  defeated  the  forces  of  Philip  of  Macedon, 
banished  Plutarchus  from  Eretria,  and  secured 
the  island  against  the  invasions  of  Philip.  Later 
he  defeated  Philip's  forces  at  Megara,  re-estab- 
lished the  walls  to  Nisa;a,  and  on  a  subsequent 
expedition  to  Euboea  freed  Orcus  and  Eretria 
from  the  Macedonian  rule.     In  340  he  was  sent 
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to  the  Propontis,  where  he  forced  Pliilii)  to 
abandon  the  siege  of  Byzantium  and  Perinthus. 
As  leader  of  the  peace  party  at  Athens  he  ad- 
vised the  surrender  of  Demosthenes  and  other 
orators  demanded  by  Alexander  after  the  de- 
struction of  Thebes  in  335.  but  upon  the  refusal 
of  the  demand  headed  the  second  embassy  and 
succeeded  in  appeasing  Alexander.  After  the 
death  of  Alexander  in  323  Phocion  reluctantly 
assumed  command  of  the  forces  which  were  to 
free  Athens  from  the  Macedonian  sway.  They 
were  at  first  successful,  but  ultimately  were  com- 
pelled to  make  peace.  Upon  Antipater's  death 
Phocion  became  involved  in  an  intrigue  with 
Cassander.  rival  of  Polysperchon,  and  was  com- 
pelled to  flee  to  Phocis,  w-hence  he  was  delivered 
up  to  Polysperchon  by  the  Athenians  and  by 
him  forced  to  drink  poison.  The  Athenians 
later  repented  of  their  injustice  and  buried 
Phocion  with  high  honors.  Consult  Plutarch, 
'Life  of  Phocion.' 

Phocis,  fo'sis,  an  ancient  division  of  cen- 
tral Greece  and  since  1S99  a  nome  in  the  present 
kingdom.  It  lay  to  the  north  of  the  Gulf  of 
Corinth ;  was  largely  taken  up  by  the  range  of 
Parnassus,  so  that  there  were  only  a  few  fertile 
spots  along  the  river  valleys,  especially  the 
Cephissus,  where  excellent  wines  were  grown ; 
and  gained  most  of  its  importance  from  the 
sacred  city  of  Delphi  (q.v.).  The  antiquity  of 
settlements  in  Phocia  is  attested  by  the  rnention 
of  the  district  and  its  most  important  cities  in 
the  Homeric  catalogue  of  the  ships  in  the  second 
book  of  the  Iliad.  Myth  makes  the  Leleges, 
Hyantians  and  Thracians  the  first  settlers,  but 
the  people  in  historic  times  were  clearly  of 
Dorian  stock.  The  history  of  Phocis  is  little 
more  than  a  series  of  quarrels  over  the  oracle 
and  treasure  house  at  Delphi,  of  which  the  con- 
federation of  the  22  Phocian  cities  claimed  to  be 
guardian  —  a  claim  supported  by  Athens,  always 
opposed  by  the  Thebans  and  with  less  animus  by 
the  Thessalians  (who  were  severely  defeated  at 
Hyampolis  at  the  beginning  of  the  5th  century 
B.C.),  as  well  as  by  the  Spartans,  against  whom 
the  Dorian  Phocians  joined  Athens  in  the  Pelo- 
ponnesian  War.  The  first  Sacred  War,  595-585 
D.c,  resulted  in  the  destruction  of  Cirrha,  a  city 
which  had  lived  by  plundering  pilgrims  to 
Delphi.  In  the  second  Sacred  W'ar  Phocis 
gained  control  of  Delphi  in  spite  of  Sparta's  in- 
tervention, but  lost  it  again  30  years  after  by  the 
terms  of  the  Truce  of  Nicias  (421).  The  third 
Sacred  War  began  with  a  decree  of  the  Amphic- 
tyonic  council  of  357  B.C.,  no  doubt  dominated 
by  Theban  influence,  condemning  the  Phocians 
to  pay  a  heavy  fine  for  having  used  part  of  the 
sacred  lands  of  Delphi;  and  this  decree  was 
finally  carried  out  in  spite  of  the  resistance  of 
the  Phocians,  who  were  long  secretly  backed  by 
both  Athens  and  Sparta  and  who  appropriated 
much  of  the  Delphic  treasure  to  carry  on  the 
war. 

Phocylides,   fo-silT-dez,   Greek  poet,  who 

flourished  about  537  B.C.  His  poetry  was  made 
up  chiefly  of  gnomic  precepts,  and  only  18  frag- 
ments have  been  preserved.  A  didactic  poem 
in  230  hexameters  long  passed  current  as  the 
work  of  Phocylides,  but  was  shown  by  Jakob 
Bcrnays  to  be  a  later  forgery.  This  seems  to 
furnish  evidence  of  the  esteem  in  which  Phocyl- 
ides was  held,  the  only  object  of  the  anonymous 


author  having  apparently  been  to  procure  pres- 
tige for  his  composition  by  attaching  to  it  a 
recognized  name. 

Phoebe,  fe'be,  in  Greek  mythology,  the 
daughter  of  Uranos  and  Gsea  (heaven  and 
earth),  mother  by  Koos  of  Asteria  and  Leto. 
As  the  successor  of  Themis  and  the  predecessor 
of  Apollo  she  presided  over  the  oracle  at  Delphi. 
Later  poets  speak  of  Phcebe  (the  radiant  one) 
as  a  title  of  Artemis,  the  moon  goddess. 

Phoebe-bird.     See  Pewee. 

Phoebus,  fe'biis,  William,  American  Meth- 
odist clergyman :  b.  Somerset  County,  Md.,  Au- 
gust 1754;  d.  New  York  9  Nov.  1831.  He  entered 
the  ministry  in  1783,  and  was  engaged  upon 
various  circuits  until  1798  when  he  established 
himself  as  a  physician  in  New  York.  In  1806 
he  re-entered  the  ministry,  and  continued  in  the 
service  until  1824  when  he  was  placed  on  the 
retired  list.  He  edited  the  'E.xperienced  Chris- 
tian's Magazine'  in  1796  and  wrote  'An  Essay 
on  the  Doctrine  and  (3rder  of  the  Evangelical 
Church  of  America  as  Constituted  at  Baltimore, 
1784'    (1817). 

Phoebus.     See  Apollo. 

Phoenicia,  fe-nish'i-a,  in  ancient  geog- 
raphy, a  region  and  a  Semitic  kingdom  with 
widely  varying  boundaries  at  different  periods, 
but  generally  defined  as  the  fertile  coast  region 
of  Syria  lying  between  the  Lebanon  range  and 
the  Mediterranean,  and  bounded  on  the  south  by 
Carmel  and  on  the  north  by  Latakia  (Laodicea) 
and  the  country  around  Cyprus.  The  name  is 
Greek  and  has  been  variously  explained ;  either 
from  phoenix,  "a  palm  tree,"  or  from  phornix, 
"red."  The  former  etymology  would  allude  to 
the  palms  of  the  country ;  the  latter  to  the  red 
brown  complexion  of  the  inhabitants,  or  to  the 
scarlet  dye  of  the  mure.x  which  was  a  staple 
article  of  trade  with  this  people,  or  to  the  region 
about  the  Red  Sea,  whence  their  own  legends 
say  that  they  emigrated.  Very  probably  none 
of  these  explanations  is  correct.  The  native 
name  was  Chna,  familiar  to  us  in  the  form 
Canaan  and  signifying  "the  lowlands" ;  it  was 
extended  at  an  early  date  to  cover  Palestine. 
"Tyre  and  Sidon,"  the  names  of  the  two  great 
Phoenician  cities,  were  often  used  to  include  all 
the  cities  of  the  plain.  The  coast  line,  200  or 
more  miles  long  and  broken  by  several  sharp 
promontories,  is  followed  by  a  narrow  strip  of 
very  fine  sand ;  inland  are  the  fertile  plains  of 
Acre,  Tyre,  Sidon,  Marathus,  etc.,  varied  by 
round  hills,  and  backed  by  the  range  of  Lebanon, 
130  miles  in  length  and  overgrown  with  the 
proverbial  cedars  and  other  ship  timber.  Besides 
the  great  cities  of  Tyre  and  Sidon  there  were  in 
early  times  even  the  minor  cities  of  Arvad, 
Accho,  Orthosia,  Arka,  Botrys,  Berytus,  Sarepta, 
Dora,  etc.,  so  that  the  entire  country  might  have 
been  defined  as  a  series  of  ports  practically  form- 
ing one  unbroken  city  along  the  sea.  The 
geology  of  Phoenicia  is  simple  with  its  silicious 
coast  strip ;  its  alluvial  plains,  cut  by  the  rivers 
Badas  (Nahr-el-Melk).  Eleutherus,  Orthosia 
(Nahr-el-Berid),  Tripolis  (Kadisha),  Adonis 
(Ibrahim),  Lycus  (Nahr-el-Kelb),  Magoras 
(Beirut),  Bostrenus  (Nahr-el-Auly),  Sidon, 
Litny,  Sarepta  (Zaherany),  and  Belus  (Acre  or 
Akko)  ;  and  the  mountain  ranges  of  Bargylus  and 
Lebanon,  formed  of  an  early  limestone,  very  soft 
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and  broken  now  and  again  with  igneous  rocks. 
The  sandstone  is  rich  in  iron  in  many  localities ; 
coal  and  ochre  have  been  found  and  there  is 
evidence  that  the  Phoenicians  themselves  dug 
extensively   for  amber. 

Commerce. —  But  almost  as  soon  as  they  de- 
voted themselves  to  farming  and  cattle  raising 
in  the  plains  and  mining  in  the  hills,  the  ancient 
Phoenicians  must  have  begun  to  fish,  to  navigate 
the  Mediterranean  and  to  trade  with  its  varied 
peoples.  Whether  they  had  been  sailors  before 
coming  to  the  Mediterranean  coast  is  uncer- 
tain ;  the  question  depends  on  the  solution  of 
the  difficult  problem  of  the  precise  origin  of  the 
people.  Their  own  legend  that  they  came  from 
the  region  around  the  Red  Sea  would  make  it 
probable  that  they  had  known  something  of  ship- 
ping and  trade  before  they  settled  in  their  new 
home.  At  any  rate  in  Phoenicia  they  were 
famous  sailors  and  seem  to  have  been  the  earli- 
est people  to  dare  to  sail  by  night  as  well  as  by 
day,  under  the  guidance  of  the  north  star,  which 
they  may  be  said  to  have  discovered.  The  purple, 
or,  more  exactly,  scarlet  dye  made  of  the  shell  of 
the  mure.x;  the  skilful  embroidery,  jewelry,  and 
weaving  of  the  Tyrian  craftsmen ;  and  glass, 
which  if  not  discovered  by  the  Phcenicians  was 
evidently  improved  and  largely  sold  by  them  — 
together  with  the  natural  products  of  the  coun- 
try—  were  the  main  articles  of  Phoenician  ex- 
port. Imports  were  limited  only  by  the  variety 
of  the  products  of  the  Mediterranean  basin,  the 
far  West,  for  the  Phcenicians  brought  tin  from 
Britain,  and  the  far  East,  for  Syria  and  Baby- 
lonia made  Phoenicia  a  market  place  for  ex- 
change with  Egypt,  and  the  caravan  wares  of 
India  and  eastern  Africa  both  made  their  way 
to  Phoenician  marts,  where  there  was  a  great 
slave  trade. 

Colonization. —  But  Phoenician  colonists  were 
no  less  proverbial  than  their  traders  and  navi- 
gators. The  impulse  seems  to  have  been  due  to  the 
wars  in  Canaan,  which  drove  the  Hivites  and 
Amorites  into  the  northern  and  maritime  coun- 
try, whence  they  were  sent  to  settle  in  Cyprus. 
It  seems  probable  that  by  1500  B.C.  the  Phoeni- 
cians had  colonies  throughout  the  ^"Egean  Sea. 
Soon  afterward,  at  the  latest,  they  settled  in 
Malta,  Sardinia,  and  Sicily,  where  the  cities  of 
Motye,  Soloeis,  and  Machanath  (later  Panor- 
mus)  grew  up;  then  Hippo,  Ityke  (Utica)  and 
Carthage  were  planted  on  the  African  coast, 
Carthage  becoming  one  of  the  greatest  mari- 
time powers  the  world  has  ever  known ;  and 
about  1 100  they  reached  the  Pillars  of  Melkarth 
(or  Hercules),  now  Gibraltar,  and  founded 
Gades  (Cadiz),  a  western  outpost  and  a  trad- 
ing station  with  the  countries  of  the  nearer 
.Atlantic. 

History. —  The  ethnology  and  early  history 
of  the  people  are  alike  uncertain.  The  Biblical 
account  (Gen.  .x.  6-15)  in  making  Sidon  a  de- 
scendant of  Ham  seems  to  argue  for  the  Hamitic 
origin  of  the  race.  The  argument  against  this 
from  the  Semitic  character  of  the  language 
is  not  conclusive ;  as  in  Parthia  a  Turanian  peo- 
ple adopted  an  Iranian  language  and  became 
merged  to  a  great  degree  with  the  Persians  as 
concerns  customs  and  religion,  so  here  it  is 
possible  at  least  that  the  Phoenicians  may  have 
been  originally  Hamitic  and  that  they  learned 
a  Semitic  tongue  only  after  their  settling  in  the 
eastern  end  of  the  Mediterranean.     But,  taking 


into  consideration  the  racial  type  and  the  mental 
characteristics  of  the  people,  most  ethnologists 
are  agreed  on  their  Semitic  origin.  Relationship 
with  Egypt  then  becomes  a  matter  of  commerce 
and  trade,  merely.  The  earliest  historical  men- 
tion of  the  county  is  in  Egyptian  monuments  and 
evidences  Egyptian  control  of  the  Phoenician 
cities  from  1600  to  1300  B.C.  Sidon  then  arose 
as  a  great  power,  withstood  the  Israelites,  and 
made  Dan  subject  to  her,  but  was  unsuccessful 
in  her  attack  on  the  Philistine  city  of  Ascalon, 
which,  attacking  her  in  turn,  practically  broke 
the  supremacy  of  Sidon.  Tyre  was  the  new 
leader,  its  supremacy  beginning  about  the  middle 
of  the  13th  century,  colonization  being  extended 
and  the  cordial  feeling  with  the  Israelites  rising 
to  its  highest  in  the  days  of  Hiram  and  Solomon. 
But  Tyrian  hegemony  after  400  years  nearly 
(1J50-S75)  was  broken  by  the  Assyrian  empire, 
whose  control  of  Phoenicia  lasted,  with  impor- 
tant intervals  of  successful  rebellion  on  the  part 
of  Tyre,  to  the  last  of  the  7th  century  (about 
625).  Egypt  first,  then  Babylon,  now  held  all 
Syria ;  and  after  Cyrus'  capture  of  Babylon 
(538  B.C.)  Phoenicia  was  a  part  of  the  Persian 
empire  up  to  m-  I"  this  period  much  of  the 
old  maritime  power  of  Phoenicia  returned ;  she 
became  in  short  the  Persian  naval  outpost  on  the 
Mediterranean.  This  power  prompted  a  revolt 
against  Persia,  which  founded  a  brief  period 
of  independence  before  the  capture  of  Tyre, 
after  one  of  the  greatest  sieges  in  history,  by 
Alexander  the  Great  in  333  B.C.,  which  closes 
the   history  of   the  region. 

Religion. —  The  precise  nature  of  the  Phoeni- 
cian religion  is  as  obscure  as  all  Phoenician 
origins.  Philo  of  Byblus  (about  64-141  a.d.),  him- 
self a  Phoenician,  wrote  in  Greek  on  this  topic  in 
a  manner  that  some  critics  consider  mere  Euhem- 
eristic  theorizing,  but  which  others  accept  as 
actual  proof  that  the  gods  were  merely  notable 
heroes  of  the  primitive  period.  It  seems  more 
probable  that,  like  most  other  Semitic  religions, 
the  Phoenician  was  a  nature  worship,  possibly 
monotheistic  in  origin,  but  certainly  polytheistic 
and  extremel}'  corrupt,  vicious,  and  depraved  in 
historic  times.  Indeed  almost  all  that  is  un- 
natural and  vile  in  Greek  cults  seems  traceable, 
at  the  expense  of  less  or  more  ingenuity,  to 
Phoenician  influence.  The  wickedness  of  Sodom 
and  Gomorrah  and  the  cities  of  the  plain  was 
proverbial  in  both  the  Old  and  New  Testaments ; 
it  seems  to  have  been  ceremonial  and  closely 
connected  with  the  worship  of  Ashtoreth 
(Astarte,  the  Venus  Syriaca),  and  not  to  have 
been  due  to  the  ill-repute  that  the  Phoenicians 
had  for  veracity,  fidelity  and  honesty.  The  word 
"sodomy,*  from  Sodom  or  Sidon,  is  in  itself  a 
sufficient  commentary  on  Phoenician  worship. 
Ashtoreth,  on  the  naturalistic  theory,  seems  to 
be  the  personification  of  the  moon,  as  Baal  was 
the  sun.  Melkarth,  the  tutelary  god  of  Tyre,  in 
many  respects  like  the  Hellenic  Heracles,  whose 
very  name  indeed  has  been  derived  from  Mel- 
karth (read  backward,  as  the  Phoenicians  wrote 
from  right  to  left)  ;  Adonis,  or  Adonai,  the  god 
of  Byblus,  the  complaint  for  whose  loss  seems 
to  have  fashioned  a  ceremonial  elegy,  which 
possibly  affected  the  Ionian  elegiac  form,  and 
whose  name  was  substituted  by  the  Hebrews  for 
the  sacred  triliteral  name  of  Yahweh  in  their 
texts;  and  Dagon,  the  fish-god,  are  a  few  of 
the   divinities   which  sprang   up  after  the  early 
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monotheistic  stage  in  which  Baal  alone  was 
worsliipped.  Human  sacrifice  was  practised, 
notably  to  Molcch,  as  we  know  from  the  Scrip- 
ture narrative ;  and  it  has  been  suggested  that 
prostitution  as  a  cult  rite  may  have  had  its 
origin  in  the  same  notion  of  averting  the  divine 
anger  by  offering  up  the  most  precious  and 
best  —  an  idea  carried  even  further  by  the  emas- 
culated Galli.  In  the  Phcenician  temples  no 
statues  of  the  gods  were  reared,  but  simple  cone- 
shaped  columns. 

Art  and  Architecture. —  See  article  Phceni- 
cian Art. 

Language  and  Literature. —  The  Phcenician 
alphabet  was  the  original,  thanks  to  Sidonian  and 
Tyrian  colonies  w-hich  earned  it  through  the 
Mediterranean,  of  that  of  the  Greeks,  who  reck- 
oned Cadmus,  a  Phoenician,  inventor  of  letters. 
It  is  certain  that  there  were  earlier  alphabets, 
for  example  Egyptian  and  Hittite;  and  it  seems 
probable  that  the  Phoenician  was  derived  from 
the  Egyptian.  If  so  it  has  the  virtue  of  simpliti- 
cation  as  it  contains  only  24  letters,  practically 
those  of  the  earlier  Greek  alphabet  with  the  sign 
F,  for  a  V,  w,  or  f  sound.  The  importance  of 
this  simplified  alphabet,  the  direct  ancestor  of 
the  Greek,  and  thus  indirectly  the  parent  of  all 
the  alphabets  of  modern  Europe,  can  scarcely 
be  overestimated.  The  language  of  the  Phoeni- 
cians differed  so  little  from  Hebrew  that  a  He- 
brew scholar  has  little  difficulty  in  reading  it. 
Like  the  alphabet  it  was  spread  widely  over 
the  Mediterranean  basin  by  colonization,  but  as 
the  Phoenician  colonies  were  overwhelmed  by 
Greece  and  Rome  the  language  died  out; 
Carthage,  destroyed  by  Rome  in  146  B.C.,  was 
probably  the  last  place  where  the  language  was 
used.  The  result  is  that  the  greater  part  of 
our  knowledge  of  the  language  is  from  very  in- 
direct sources  such  as  proper  names  of  gods, 
men,  and  places,  or  chance  citations  in  gram- 
matical writings.  The  direct  sources  include 
only  the  inscriptions  on  coins  or  temple  walls, 
votive  offerings,  etc.  These  are  included  in  the 
French  Academy's  'Corpus  Inscriptionum  Semi- 
ticarum'  (1881  sqq.),  and  their  grammar  is  dealt 
with  in  Schroder,  <Die  phonizische  Sprache* 
(1869)  and  Lidzbarski,  'Handbuch  der  nord- 
semitischen  Epigraphik*  ;  they  date  from  the 
9th  century  B.C.  to  the  3d  a.d.,  most  being  be- 
tween the  5th  and  the  2d  centuries  B.C.  The 
nature  of  the  inscriptions,  their  brief  ceremonial 
form,  make  the  Phcenician  vocabulary  which  has 
come  dowm  to  us  consist  very  largely  of  names 
of_  divinities,  the  names  of  men  and  women 
being  almost  without  exception  compounded  of 
god-names;  and  the  indirect  sources,  as  has 
been  remarked  furnish  nothing  but  proper  names. 
These  indirect  sources  are  the  Biblical  texts, 
citations  by  Greek  and  Roman  grammarians, 
and  such  names,  preserving  their  Phcenician 
form  somewhat,  as  occur  in  Greek  and  Latin 
translations  of  Phrenician  authors.  How  large 
a  literature  there  was  in  Phoenicia  proper  and 
its  colonies  is  problematic.  The  work  of  San- 
chuniathon  of  Berytus  on  cosmogony  and  theog- 
ony,  supposed  to  date  from  1200  b.c,  is  preserved 
in  part  in  a  Greek  version  by  Philo  of  Byblus, 
who  is  reckoned  by  some  modern  scholars  to 
have  tampered  with  the  original,  if  original 
there  ever  was.  Other  names  are  those  of  the 
Tiistorians  Theodotus  and  Hypsieratus  (whose 
cicarlv  Greek  names  cast  suspicion  on  their  being 


actually  Phoenicians),  Mochus,  who  is  said  to 
have  enunciated  the  atomic  theory ;  and  among 
African  authors,  Hanno,  whose  'Periplus'  in 
Greek  version  has  come  down  to  us,  and  Hiemp- 
sal,  king  of  Numidia,  Hamilcar,  and  Mago,  who 
all  wrote  on  history  and  agriculture.  Rlago's 
work  was  translated  into  Latin  by  Silanus  upon 
the  order  of  the  Roman  senate,  and  seems  to 
have  been  used  in  Varro's  'De  Re  Rustica'  and 
in  Virgil's  'Georgics.'  Virgil's  description  of 
the  song  of  lopas  at  the  close  of  the  first  /Eneid 
may  prove  that  he  knew  something  of  Punic 
philosophy;  Servius  states  that  this  was  the 
case,  but  it  is  quite  as  likely  that  the  outline  of 
the  theogony  of  lopas  is  reminiscent  of  Sanchu- 
niathon,  or  from  some  Hellenic  source. 

Bibliography. —  Movers,  'Die  Phonizier' 
(1841-56)  ;  Kenrick,  'History  and  Antiquities  of 
Phoenicia*  (1855)  ;  Levy,  'Phonizisches  Worter- 
buch*  (1864)  ;  Bloch,  'Phonizisches  Glossar* 
(1891), —  see  also  titles  cited  under  Language 
and  Literature;  Renan,  'Mission  de  Phenicie* 
(1865-74);  Euting,  'Punische  Steine*  (1871); 
Rawlinson,  'History  of  Phoenicia'  (1889)  and 
the  shorter  history  in  the  'Story  of  the  Nations* 
series;  Pietschmann,  'Geschichte  der  Phonizier* 
(l8go)  ;  Meyer,  'Geschichte  des  Altertums,'  Vol. 
I.  (1884)  :  Gutschmid,  'Phoenicia,'  in  'Encyclo- 
paedia Britannica,*  9th  edition,  and  his  article 
in  the  first  volume  of  his  'Kleine  Schriften* 
(1890);  and  Landau,  'Die  Phonizier*   (1901). 

Phoenician  Art.  The  Phoenicians  invented 
little  in  the  domain  of  art;  what  remains  of 
their  production  shows  them  to  have  been  pos- 
sessed of  the  power  of  assimilation  and  recom- 
bination so  as  to  be  able  to  improve  upon  models 
which  they  derived  mainly  from  Babylonia, 
Egypt  and  Assyria.  What  they  produced  bore 
the  impress  of  the  most  skilful  workmen  of 
ancient  times  and  in  their  developed  forms  often 
returned  to  the  countries  whence  they  had  sprung. 
Figures,  identified  as  Phoenicians,  on  the  walls 
of  Rekhmara's  Tomb  at  Thebes,  erected  in  the 
time  of  Thotmes  III.,  wear  richly  embroidered 
tunics  and  carry  vases  in  their  hands,  from 
which  may  be  inferred  the  skill  already  devel- 
oped in  embroidery  and  pottery-making. 

It  will  be  more  logical,  however,  to  speak  first 
of  Phcenician  architecture.  Few  remains  e.xist  of 
which  anything  like  an  adequate  account  may 
be  derived.  The  reason  is  twofold ;  first,  the 
temples,  built  of  stone,  were  of  monolithic  or 
megalolithic  structure,  and  disappeared,  for  the 
most  part,  during  the  succeeding  supremacy  of 
the  Canaanites,  who  used  the  materia!  for  their 
own  more  refined  building.  The  domestic  archi- 
tecture was  of  wood  and  metal  and  has  long 
since  crumbled  away.  Enough  remains,  how- 
ever, to  enable  us  to  form  a  basis  for  recon- 
structing the  system  upon  which  they  worked. 
Contrary  to  the  system  of  the  Greeks,  as  pointed 
out  by  M.  Renan,  the  foundation  of  Phcenician 
architecture  was  the  carved  rock  and  not  the 
column.  When  the  wall  replaced  the  carved 
rock  the  character  of  the  latter  was  not  wholly 
lost.  The  keyed  vault  was  probably  unknown  to 
them.  Neither  did  the  Phoenicians  construct 
each  architectural  member  out  of  separate  stones, 
as  was  demanded  by  Greek  taste ;  but  instead 
they  frequently  carved  as  many  as  three  or  four 
members  out  of  a  single  block  of  stone.  The 
refinement  of  design,  which  results  from  the  lines 
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of  the  stone  following  the  lines  of  the  building, 
was  wholly  absent.  Whatever  the  size  of  the 
block  in  leaving  the  quarry,  it  did  not  diminish 
in  being  incorporated   into   the   building. 

The  existing  monuments  are  chiefly  to  be 
found  in  the  neighborhood  of  the  five  coast- 
towns, —  Ruad  (Aradus)  ;  Amrith  (Marathus)  ; 
Jebeil  (Byblus)  ;  Saida  (Sidon)  ;  and  Sur 
(Tyre).  At  Amrith  is  a  temple  or  shrine  in 
good  preservation.  It  stands  in  the  centre  of 
a  rectangular  area,  192  feet  long  by  160  broad, 
its  foundation  is  block  20  feet  square,  and  10 
feet  high,  of  living  rock,  showing  the  depth  to 
which  the  surrounding  area  was  sunk.  The 
superstructure  consists  of  three  wall  blocks  cov- 
ered by  a  roof  of  a  single  block,  enclosing  the 
interior  on  three  sides  only.  No  ornament  is 
attempted  save  a  fillet,  and  cornice  around  the 
exterior  of  the  roof-block,  and  a  shallow  carved 
vaulted  roof  on  the  interior.  No  steps  lead  up 
to  the  fane.  A  similar  fane,  discovered  in 
the  neighborhood  by  Renan  during  the  Syrian 
expedition  projected  by  Napoleon  III.,  though 
not  so  well  preserved,  bears  evidences  of  an  en- 
tirely  monolithic   structure. 

The  walls  of  Phoenician  towns  were  of  mas- 
sive stones  like  the  foundations  of  temples.  These 
were  placed  in  superimposed  courses  without  the 
use  of  mortar.  Of  all  Phoenician  monuments, 
the  tombs,  or  structures  supposedly  tombs,  of 
which  there  are  several  remaining  structures  in 
good  preservation,  possess  the  highest  archi- 
tectural character.  The  best-known  are  the 
"Maghazils"  near  Amrith,  one  of  which  Renan 
has  called  "a  real  masterpiece  in  respect  of 
proportion,  elegance,  and  majesty."  This  mon- 
ument consists  of  three  parts ;  the  basement 
story  being  circular  upon  a  square  platform  or 
plinth.  Above  each  corner  of  the  plinth  stands 
an  engaged  lion.  The  second  story  is  cylindrical, 
of  less  diameter  than  the  base,  and  has  a  mold- 
ing of  delicate  curve  at  its  base  and  carved 
dentals  and  battlements  around  the  upper  part. 
The  surmounting  story  is  cylindrical,  of  still  less 
diameter,  crowned  by  similar  carving  and  fin- 
ished by  a  dome.  The  basement  story  consists 
of  four  blocks,  while  all  above  it  is  monolithic. 
The  type  of  monument,  though  rare,  may  be 
original  with  the  Phoenicians,  as  it  diiTers  from 
the  pyramidal  and  the  step-terraced  terminations 
if   Egyptian   and    Assyrian   monuments. 

The  four  lions  upon  the  tomb  are  among  the 
most  important  of  the  remains  of  Phoenician 
sculpture.  They  are  rudely  carved  and  bear 
some  indications  of  a  Mesopotamian  conception 
of  animal  life,  with  a  peculiarity  of  technique 
that  allies  them  with  the  bas-reliefs  or  empsstic 
metal-work  by  which  Phoenician  sculpture  was 
alrnost  exclusively  represented.  Reliefs  cut  in 
solid  rock  at  Gineh  and  Mashnaka  of  animals 
and  men  comparable  to  Assyrian  sculpture,  but 
representing  humbler  phases  of  life  than  that 
depicted  upon  the  works  of  Nineveh.  Movable 
sculpture  showing  Egyptian  characteristics,  and 
sarcophagi  with  bas-reliefs  of  confused  Egyp- 
tian and  Greek  elements  have  been  found  at 
Saisa.  Their  date  is  assigned  to  a  time  not 
earlier  than  the  Seleucids. 

The  lack  of  sculpture  remains  is  due  to  the 
fact  that  the  Phoenicians  probablv  made  their 
movable  figures  out  of  metal.  Upon  a  wooden 
core  carved  either  in  relief  or  in  the  round,  the 
metal  was  placed  and  baromered  to  fit  the  carv- 


ings beneath,  forming  a  so-called  sphyrelaton. 
Bionze  was  the  metal  usually  employed  for  orna- 
mented vessels.  Reliefs  were  made  of  copper, 
gold,  silver,  and  even  tin;  these  metals  being 
sometimes  employed  in  connection  with  mosaics 
of  precious  stone,  ivory  and  amber.  The  elabo- 
rately ornamented  pillars,  called  Jachin  and  Boaz 
in  Solomon's  temple,  the  altar  of  gold,  and  the 
table  for  the  show-bread,  the  great  laver  sup- 
ported by  lions,  together  with  vessels,  lamps, 
candlesticks  and  all  the  implements  described 
in  1st  Kings  in  the  Old  Testament  as  appurte- 
nances to  the  Temple,  were  of  Phoenician  work- 
manship. The  bronze  dishes  embossed  and  en- 
graved, found  by  Sir  Austin  Layard  at  Nimrud 
and  described  in  his  'Monuments  of  Nineveh* 
are  ascribed  to  Phoenician  workmen  of  the  8th 
or  gth  centuries  B.C.  The  designs  upon  these 
vessels  show  more  liveliness  of  fancy  than  artis- 
tic merit.  Figures  of  men  as  well  as  various 
animals  natural  and  mythological,  including 
the  sphinx  derived  from  Egypt,  are  wrought 
upon  them.  The  human  figures  are  often  pur- 
posely grotesque. 

In  gem-cutting  the  Phoenicians  attained  a 
degree  of  excellence,  while  in  many  of  the 
other  minor  arts  such  as  ornamental  jewelry, 
embroidery,  etc.,  evidences  of  their  variety  and 
skill  are  not  wanting.  See:  Renan.  'Mission  de 
Phenice'  (1874)  ;  Rawlinson,  'History  of  Phoe- 
nicia* (1889)  ;  Sayce,  'Ancient  Empires  of  the 
East'  (1884);  and  Reber,  'History  of  Ancient 
Art'    (1882). 

Phoenissae,  fe-nis'se,  a  play  of  Euripides 
(q.v.). 

Phoenix,  fe'niks,  Ala.,  a  city  of  Lee 
County,  opposite  Columbus,  Ga.,  76  miles  north- 
east of  Montgomery  and  situated  on  the  Central 
of  Georgia  railroad.  It  was  founded  just  before 
the  war,  was  incorporated  in  1883,  received  a 
new  charter  in  1894,  under  which  it  is  now 
governed  by  a  mayor  elected  biennially  and  a 
city  council.  It  is  a  city  of  homes  with  grow- 
ing commercial  interests.     Pop.  (1900)  4,163. 

Phoenix,  Ariz.,  city,  capital  of  the  Terri- 
tory and  county-seat  of  Maricopa  County ;  on 
the  Santa  Fe,  Prescott  &  Phcenix  railroad ;  in 
the  south  central  part  of  the  Territory.  A  short 
railroad  line  connects  Tempe,  on  the  Santa  Fe, 
eight  miles  east  of  Phcenix,  with  Maricopa,  on 
the  Southern  Pacific  Railroad.  It  was  settled  in 
1870  and  in  1881  was  incorporated.  It  is  in  a 
mining  region,  where  there  is  good  farm  land 
in  the  valleys.  The  chief  industrial  establish- 
ments are  stock-yards,  machine  shops,  and  large 
jobbing  houses.  It  is  a  famous  winter  resort 
Its  trade  is  chiefly  in  fruits,  especially  oranges, 
honey,  grain,  wine,  mining  products,  and  live- 
stock. The  prominent  public  buildings  are  the 
capitol,  the  agricultural  experiment  station,  in- 
sane asylum,  court-house,  city-hall,  churches,  and 
schools.  The  educational  institutions  are  Acad- 
emy of  the  Sacred  Heart.  Saint  John's  Indian 
School  (R.C.),  a  high  school,  public  and  parish 
schools,  and  a  public  library.  The  government 
is  administered  under  a  revised  charter  of  1893 
which  provides  for  a  mayor,  who  holds  office 
two  years,  and  a  council.  Pop.  (1890)  3,152; 
(1900)   5,544. 

Phcenix,  fabulous  bird,  about  the  size  of 
an  eagle.  According  to  Herodotus  it  came  from 
Arabia  once  every   500  years  to  the   sanctuary 
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dedicated  to  it  at  Heliopolis,  bringing  with  it 
the  dead  body  of  its  parent,  which  it  buried  in 
the  shrine.  When  it  felt  its  life  drawing  to  a 
close  it  built  itself  a  nest,  from  which  after  its 
death  a  new  phoenix  rose;  while  other  versions 
speak  of  a  worm,  which,  proceeding  from  the 
body  of  the  dead  bird,  was  developed  into  a 
new  phoenix.  According  to  a  more  modern  mod- 
ification of  the  story  the  bird,  at  the  age  of  500 
years,  built  a  funeral  pile  of  wood  and  aromatic 
gums,  which  it  lighted  with  the  fanning  of  its 
wings,  and  rose  from  the  flames  with  renewed 
life.  Similar  stories  of  birds  occur  in  the 
Oriental  mythologies,  as,  for  instance,  the  myth 
of  the  Persian  bird  simorg  and  that  of  the  Indian 
seinendai:  Ancient  writers  mention  four  epochs 
of  its  appearance  in  Egypt  under  Sesostris,  under 
Amasis  (569-525  B.C.),  under  Ptolemy  III. 
(247-221  B.C.),  and  under  Tiberius  (34  A. D.). 
In  Saint  Clement's  epistle  to  the  Corinthians  it 
is  used  as  an  illustration  of  the  doctrine  of  the 
resurrection ;  it  had  been  regarded  by  the  Egyp- 
tians as  the  symbol  of  immortality  thousands  of 
years  previously ;  it  appears  on  the  coins  of 
several  Roman  emperors  as  a  symbol  of  their 
own  apotheosis  or  of  the  dawn  of  a  more 
glorious  era  under  their  reign. 

Phoenix,  in  botany,  a  genus  of  palms,  con- 
taining such  valuable  species  as  the  date-palm, 
sago-palm  and  others  of  northern  Africa  and 
southern  Asia.    See  Date-palm  ;  Palms. 

Phoenix  of  the  House  of  Hohenlohe, 
Order  of.     See  Orders,  Royal. 

Phoenix  Park,  in  Dublin,  Ireland.  On  6 
May  1882  Lord  Frederick  Cavendish,  chief  sec- 
retary of  Ireland,  and  Thomas  Burke,  the  under 
secretary,  were  assassinated  in  this  park.  See 
Dublin. 

Phcenixville,  fe'mks-vil.  Pa.,  borough, 
Chester  County;  at  the  junction  of  the  Schuyl- 
kill River  and  French  Creek  ;  on  the  Pennsylvania 
and  the  Philadelphia  &  R.  R.R.'s,  23  miles  north- 
west of  Philadelphia.  It  was  first  settled  in 
1792,  and  the  borough  incorporated  in  1849.  It 
is  an  important  centre  of  the  iron  industry,  and 
contains  rolling  mills,  blast  furnaces,  bridge 
works  and  iron  mills,  including  one  of  the  largest 
plants  of  the  kind  in  the  United  States.  It  also 
manufactures  cotton  goods,  hosiery,  silk  and 
matches.  The  borough  has  a  public  park,  a  hos- 
pital, a  public  library  and  good  schools.  The 
government  is  by  a  council  and  a  burgess  who 
holds  office  for  three  years;  the  public  school 
directors  are  chosen  directly  by  the  people.  The 
waterworks  are  owned  and  controlled  by  the 
borough.     Pop.  (1890)  8,514;   (1900)  9,196. 

Pho'las.     Sec  Date-shell. 

Pholus,  fo'lus.  in  the  Greek  myth,  a  cen- 
taur of  the  Pholoe,  a  spur  of  the  Erymanthus 
range,  which  separated  Elis  from  Arcadia. 
When  Hercules  visited  him  he  opened  in  his 
honor  a  cask  of  wine,  the  gift  of  Dionysus,  and 
the  other  centaurs  who  had  joined  in  the  revel 
becoming  e.xcited  with  the  fumes  of  the  wine 
fell  upon  Hercules  with  sticks  and  stones.  Her- 
cules fought  his  way  out  of  the  cave  and  slew 
many  of  them  with  his  poisoned  arrows,  putting 
the  rest  to  flight.  Pholus  was  accidentally 
wounded  by  one  of  the  poisoned  arrows  from 
which  he  died. 

Phonau'tograph.     See  Phonograph. 


Phonetic  Spelling,  a  system  of  spelling  in 
which  the  words  are  spelled  exactly  as  they  are 
pronounced,  the  sounds  being  represented  by 
characters  each  of  which  represents  a  single 
soiuid. 

Phonetic  Writing,  is  writing  according  to 
sound.     See  Orthography  ;  Stenography. 

Phonet'ics,  in  the  widest  signification  of 
the  word,  ascertains  the  mechanism  of  voice- 
production  both  in  man  and  in  other  animals. 
It  investigates  the  structure  and  functions  of 
the  various  organs  concerned  both  in  the  pro- 
duction and  the  perception  of  vocal  sounds ; 
hence  its  object  is  not  only  voice  but  also 
hearing.  But  phonetics  is  commonly  under- 
stood to  apply  only  to  the  articulate  sounds  of 
human  speech  and  their  representation  by  alpha- 
betic characters.  Phonetics  in  this  sense  com- 
prises all  the  many  schemes  which  have  been 
devised  for  unambiguous  representation  by 
alphabetic  characters  of  the  vocal  sounds  em- 
ployed in  language  or  in  a  given  language, 
English  for  example.  Some  of  these  phonetic 
alphabets  are  intended  merely  or  mainly  as  a 
means  of  discriminating  articulate  sounds  for 
philological  ends,  as  when  the  vocalizations  of 
several  languages  are  compared :  but  others  are 
intended  as  practical  substitutes  for  the  existing 
alphabet. 

The  English  alphabet  is  the  alphabet  of 
Latin,  and  for  that  reason  it  is  inadequate  for 
representation  of  the  very  many  vocalizations 
of  English  which  are  alien  to  Latin;  for  ex- 
ample, the  several  different  values  of  the  vowels. 
The  five  vowels  have  in  Latin  each  two  values 
and  no  more ;  they  each  represent  one  vowel 
sound  long  (or  full)  and  short  (or  thin, 
tenuis).  But  the  vowel  signs  in  English  stand 
each  for  several  different  sounds.  For  example, 
a  stands  for  the  several  vowel  sounds  heard  in 
fate,  fat,  father,  fall,  fare,  what,  and  in  the 
initial  syllable  of  among;  e  has  at  least  six 
values,  as  in  we,  wet,  here,  her,  there  and  the 
final  syllable  of  gotten;  i  represents  seven  differ- 
ent sounds ;  o  represents  eight,  and  u  four.  Or 
the  sound  of  a  in  lane  may  be  represented  in 
other  words  by  ei  (rein)  or  by  ca  (great). 

The  several  consonants,  too,  are  not  restricted 
to  one  sound-value :  examples,  get,  gem ;  cat, 
cent.  Consonant  sounds  unknown  to  the  Latins 
are  represented  by  combinations  of  consonants : 
ch,  as  in  chin,  and  as  in  chivalry ;  //;  as  in  thin 
and  in  than.  Then,  both  vowels  and  consonants 
are  in  a  large  proportion  of  the  words  of  the 
language  silent.  A  phonetic  alphabet  would,  as 
far  as  is  possible,  provide  a  sign  for  each  vocali- 
zation in  the  language  and  would  eliminate 
"silent"  letters.  Many  alphabetic  schemes  to 
that  end  have  been  proposed,  perhaps  the  most 
notable  among  them  being  the  phonetic  alphabet 
devised  by  A.  J.  Ellis  of  Cambridge  University 
and  Isaac  Pitman,  which  was  first  published  in 
1847,  and  which  since  that  time  has  been  vari- 
ously modified  by  them  or  by  others.  Though 
strenuous  efforts  have  been  made  for  the  adop- 
tion of  the  Ellis-Pitman  or  other  similar 
phonetic  systems :  though  primers  and  text- 
books for  schools,  and  works  of  general  litera- 
ture, including  the  Bible,  and  numerous  maga- 
zines and  newspapers,  have  been  printed  in  | 
phonotype,  and  alphabetic  reform  has  been  zeal-  [ 
ously  and  ably  advocated  in  England  and  the  i 
United    States,   there   is  as    little   prospect   now 
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of  its  adoption  as  there  was  60  years  ago,  or  even 
less. 

In  the  phonetic  alphabet  of  Ellis  and  Pit- 
man, as  at  first  constructed,  23  of  the  letters  of 
the  Latin  alphabet  were  retained,  the  remaining 
3,  c,  q  and  x,  being  rejected  as  supertluous.  Sev- 
enteen new  characters  were  devised  to  represent 
sounds  that  are  not  represented  unambiguously 
in  the  existing  alphabet.  Afterward  the  17  new 
characters  were  reduced  to  II,  namely,  7  new 
signs  for  vowel  sounds,  and  4  for  consonants. 
In  a  phonetic  alphabet  the  signs  must  always,  in 
whatever  position,  each  represent  one  definite 
sound-value  and  no  more.  The  sounds  repre- 
sented in  such  an  alphabet  by  the  vowel  signs 
a,  e,  i,  0,  and  «  are  the  sounds  which  those 
vowels  have  in  the  words,  an,  ell,  in,  on,  run. 

The  consonant  signs  in  the  phonetic  alphabet 
stand  for  the  same  vocalizations  which  they  rep- 
resent in  the  regular  alphabet,  with  this  excep- 
tion, that  in  the  phonetic  system  they  have 
only  one  sound:  g  is  always  hard,  as  in  get, 
never  soft  as  in  gem,  the  soft  sound  of  g  be- 
ing there  represented  always  by  /;  in  like  man- 
ner 5  is  always  sharp,  as  in  so,  never  soft  as 
in  has :  the  sound  of  j  in  has  is  represented 
phonetically  by  the  character  c.  The  sounds  of 
sh,  ch,  th  and  ng  as  heard  in  she  and  nation, 
in  leisure  and  occasion,  in  thin,  in  thou  and  in 
sing,  have  in  the  phonetic  alphabet  their  proper 
signs,  as  is  seen  in  the  example  of  phonotypy 
following. 

The  modification  of  the  vowel  signs  to  make 
them  representative  of  vowel  sounds  not  ade- 
quately discriminated  in  the  existing  alphabet, 
are  seen  in  the  phonotyped  passage  given  below 
from  a  defense  of  the  phonetic  alphabet  by  Sir 
Bulwer  Lytton  (Lord  BuKver-Lytton).  There 
the  vowel  sound  of  0  in  more,  of  u  in  puzzle, 
of  M  in  delusion,  of  u  in  confuse,  and  various 
other  vowel  sounds  not  discriminated  in  the 
regular  alphabet:  also  the  sound  of  ng,  of  sion 
in  delusion,  of  th  in  truth,  and  a  number  of 
other  vocalizations  of  English  speech,  are  rep- 
resented unambiguously  in  the  phonetic  charac- 
ters. Bulwer-Lytton  wrote:  "A  more  lying, 
puzzle-headed,  delusion  than  that  by  whicli  we 
confuse  the  clear  instincts  of  truth  in  our  ac- 
cursed system  of  spelling  was  never  concocted 
by  the  father  of  falsehood.  How  can  a  system 
of  education  flourish  that  begins  by  so  mon- 
strous a  falsehood,  which  the  sense  of  hearing 
suffices  to  contradict?"  Or,  rendered  in  phono- 
typy: 

*  A  ntffr  Ijig,  pBz?l-hededdelu;OD  4ao 
dil  bj  whig  wi  konfqz  de  Idir  instit)kts  ov  tnil  in  our  aksrsed 
sistem  ov  spelli]  woz  never  kookukted  bj  de  fader  ov  fobbod. 
Hou  kan  a  sistem  ov  eduke/oD  flsri/  dat  beginz  bj  so  monstrss 
a  fblsbud,  whig  de  sens  ov  iiiring  sv^sez  tu  kontradikt? ' 

Probably  there  is  no  other  language  whose 
alphabetic  system  and  orthography  are  in  so 
chaotic  a  state  as  those  of  the  English  language. 
But_  the  very  magnitude  of  the  evil  constitutes 
an  insuperable  obstacle  to  reformation. 

To  adopt  any  radical  phonetic  system  would 
at  once  antiquate  all  the  existing  literature  of 
the  English  language.  The  absurd  orthography 
which  we  accept  as  though  it  were  founded  in 
nature  itself,  would  give  disgust  to  a  generation 
that  had  been  accustomed  to  a  rational  system  : 
and  the  "ancient  classics"  of  the  year  1903 
would  be  as  irksome  reading  as  the  writings  of 
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Chaucer  or  Wyclif  are  now.     The  new  genera- 
tion  would   have  to   go  to   school   to   learn   the 
old    ABC    and    the    old    orthography,     else 
those  "classics"  would  be  caviare  to  them. 
Joseph    Fitzgerald, 
Author  of  ^IVord  and  Phrase.'' 

Pho'nograph,   an    instrument    invented    in 
1877    by   Thomas   A.    Edison    (q.v.)    of    Menlo 
Park,  N.  J.,  by  means  of  which  articulate  sounds 
can    be    registered    permanently,    and    afterward 
reproduced  from  such  mechanical  register.     The 
instrument    as    originally    made    consists    of    a 
mouth-piece,  having  a  stretched  membrane;  con- 
nected  with   the  centre  of  this  membrane   is   a 
steel    point,   which,   when   the   sounds   are   pro- 
jected on  the  membrane  through  the  mouth-piece, 
vibrates     backward     and     forward.       This     ar- 
rangement   is    placed    before    a    cylinder    which 
rotates  upon  a  horizontal  axis.     A  spiral  groove 
is  cut  upon  the  surface  of  this  cylinder,  and  a 
similar  spiral  screw  fitted  in  a  nut  is  cut  upon 
the  axis  of  the  cylinder;  the  pitch  of  both  spirals 
is   the   same.     By   means   of   a   handle   attached 
to  the  axis  the  latter  with  its  attached  cylinder 
can   be   rotated.      The  cylinder  has   therefore   a 
motion    of    rotation    and    translation,    the    latter 
being  at  right  angles  to  the  plane  of   rotation. 
The  whole  may  be  set  in  motion  by  clock-work, 
electricity,    or    otherwise,    instead    of    by    hand. 
When  the  instrument  is  to  be  used  a  piece  of 
tin-foil   is    laid   round   the   cylinder,   being   kept 
close  to  it  by  means  of  gum  or  water,  and  the 
stand  holding  the  mouth-piece  is  brought  close 
to  one  end  of  the  cylinder;   the  steel   point  of 
the  diaphragm  is  then  adjusted  so  as  to  be  just 
touching,  or  close  to  the  tin-foil,  and  above  the 
line    of   spiral    groove.      It    will    be   seen,    then, 
that  any  movement  of  the  steel  point  due  to  the 
motion    of   the    diaphragm    will    cause    a    slight 
indentation  of  the   tin-foil,   which  will   by   such 
movement  be  slightly  depressed  into  the  groove 
beneath  it ;   and  if  the  cylinder  be  rotated,  that 
the  steel  point  will,  from  the  pitch  of  the  groove 
and  screw  being  alike,  always  be  over  the  line 
of   groove.      If   the   instrument    be    then   set   as 
above  described,  and  some  words  be  spoken  into 
the  mouth-piece,  while  at  same  time  the  cylinder 
is  kept  in  rotation,  a  series  of  minute  marks  are 
made    upon    the    tin-foil    by   the    movements    of 
the  steel  point,  and  these  markings  have  all  an 
individuality  of  their  own,   due  to  the  varying 
sounds  addressed  to  the  mouth-piece.     So  far  a 
register  only  of  the  sounds  emitted  has  been  ob- 
tained,  and   we   have   now    to   show   how   these 
sounds  in  this  manner,  fixed  as  it  were  on  the 
tin-foil,  can  be  reproduced.     To  effect  this  the 
mouth-piece  must  be  drawn  back,  and  the  cylin- 
der   rotated    in    the    reverse    direction    to    what 
it   was   at   first,   so   as   to   bring  the   same   part 
of  the   tin-foil   with    which  the   operation   com- 
menced  back  to   the   point  at   which   it   started, 
namely,  opposite  the  steel  point.    The  diaphragm 
with   its   steel   point  is  then  approached  toward 
the  tin-foil  as  at  first,  and  is  now  resting  upon 
the  same  point  of  the  tin-foil  as  it  had  previously 
first  indented.     The  cylinder  is  now  rotated  as 
at  first,  with  the  result  that  the  small   indenta- 
tions or  sound   markings  made  previously  now 
act   upon   the   steel   point  by   causing   it   to   rise 
or  fall,  or  otherwise  move  as  the  markings  pass 
beneath   it :    the   result   of  this   is   that  the   dia- 
phragm   in    connection   with   the   steel   point   is 
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thrown  into  a  state  of  vibration  exactly  corre- 
sponding to  the  movements  induced  by  the  forms 
of  the  markings,  and  thus  affects  the  air  around 
so  as  to  produce  sounds,  and  these  vibrations 
being  exactly  similar  to  those  originally  made 
by  the  voice  necessarily  reproduce  these  sounds 
to  the  ear  as  the  words  at  first  spoken.  The 
diaphragm  in  this  way  acts  as  the  medium  of 
transmission  of  sounds  to  be  registered  on  the 
tin-foil,  and  as  the  medium  of  reproduction  of 
these  sounds  from  the  metallic  register  on  which 
they  have  been  impressed.  The  strips  of  foil 
can  be  kept  for  any  length  of  time  before  the 
sounds  are  reproduced. 

In  Edison's  improved  phonograph  (1895) 
tubes  of  wax  are  used  instead  of  the  tin-foil, 
the  cylinder  fitting  into  the  inside  of  the  tube, 
and  the  markings  being  made  on  the  surface 
of  the  wax  by  a  fine  steel  point.  The  wax  cylin- 
ders can  be  used  several  hundred  times,  the 
machine  being  fitted  with  a  small  paring  tool 
which  will  shave  off  the  record  previously  made, 
leaving  a  smooth  new  surface.  The  machine 
has  also  been  supplemented  by  the  inventor  with 
an  ingenious  little  electric  motor  with  delicate 
governing  mechanism,  so  that  the  phonograph 
can  be  operated  at  any  chosen  rate  of  speed, 
uniformly.  This  motor  derives  its  energizing 
current  either  from  an  Edison  primary  battery, 
a  storage  battery,  or   an  electric-light  circuit. 

The  new  and  perfected  Edison  phonograph 
has  gone  into  very  general  use,  and  hundreds 
of  thousands  are  distributed  in  American  busi- 
ness offices,  where  they  facilitate  correspondence 
in  a  variety  of  ways.  They  are  also  employed  by 
stenographers  as  a  help  in  the  transcription  of 
their  shorthand  notes.  Heretofore  these  notes 
have  been  slowly  dictated  to  amanuenses,  but 
they  are  now  frequently  read  off  to  a  phono- 
graph, and  then  written  out  at  leisure.  The 
phonograph  is,  however,  being  used  for  direct 
stenograph  work,  and  it  reported  verbatim  40,000 
words  of  discussion  at  one  convention  held  in 
iSgo,  the  words  being  quietly  repeated  into  the 
machine  by  the  reporter  as  quickly  as  they 
were  uttered  by  the  various  speakers.  A  large 
number  of  machines  are  in  use  by  actors,  clergy- 
men, musicians,  reciters,  and  others,  to  improve 
their  elocution  and  singing.  Automatic  phono- 
graphs are  also  to  be  found  in  many  places  of 
public  resort,  equipped  with  musical  or  elocution- 
ary cylinders,  which  can  be  heard  upon  the 
insertion  of  a  small  coin ;  and  miniature  phono- 
graphs have  been  applied  to  dolls  and  toys.  The 
value  of  the  phonograph  in  the  preservation  of 
dying  languages  has  been  perceived,  too,  and 
records  have  already  been  secured  of  the  speech, 
songs,  war-cries,  and  folklore  of  American  tribes 
flow  becoming  extinct.  It  is  also  worthy  of  note 
that  several  voice  records  remain  of  distin- 
guished men  who  "being  dead  yet  speak.^'  Their 
tones  can  now  be  renewed  at  will,  and  their  very 
utterances,  faithful  in  accent  and  individuality, 
can  be  heard  again  and  again  through  all  time. 
Improvements  are  being  made  in  the  wholesale 
reproduction  of  phonographic  cylinders,  by  elec- 
trotyping  and  other  processes ;  and  the  machine, 
in  a  more  or  less  modified  form,  is  being  intro- 
duced as  a  means  of  furnishing  a  record  of 
communications  through  the  telephone.  Phono- 
graphic clocks,  books,  and  other  devices  have 
also  been  invented. 


Phonog'raphy.     See  Pitm.\.\,   Is.\.^c;  Siiout- 
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Pho'nolite  (Clinkstone),  in  geology,  a 
compact  gray  or  green  volcanic  rock  of  feld- 
spathic  or  porphyritic  texture  consisting  largely 
of  orthoclase,  nepheline,  pyroxene,  and  sometimes 
leucite.  Found  in  the  United  States  principally 
as  dikes  in  the  Black  Hill  region  and  in  the 
Cripple  Creek  mining  district.  More  widely 
distributed  in  Europe  being  found  in  many  parts 
of  Germany  and  in  the  volcanic  region  of  central 
France.  Also  found  in  the  Cape  Verde  islands. 
Many  phonolites  crack  up  internally  into  a  num- 
ber of  parallel  plates  so  that  the  stone  gives  a 
peculiar  sound  when  struck  with  a  hammer, 
hence  the  name. 

Phonom'eter,  an  instrument  for  ascertain- 
ing the  number  of  vibrations  of  a  given  sound  in 
a  given  space  of  time.  These  instruments  are 
usually  made  self-registering. 

Pho'noscope,  an  apparatus  for  testing  the 
quality  of  musical  strings,  invented  by  Koenig. 
Also  a  combination  of  an  induction  coil  and  bat- 
tery with  a  rotating  vacuum  tube,  for  translating 
vibrations   of   sound   into   visible   figures. 

Phorbas,  for'bas,  in  the  Greek  myth,  a  son 
of  Lapithes,  father  of  Augea  and  Aktor.  He  was 
asked  by  the  Rhodians  for  his  assistance  in 
freeing  their  island  from  serpents,  and  for  his 
services  was  honored  as  a  hero.  Many  identify 
him  with  the  constellation  Ophiuchus. 

Phorcys,  for'sis,  Phorcyn,  or  Phorcus,  an 
aged  sea  god,  according  to  Homer ;  according 
to  Hesiod  a  son  of  Pontus  and  Gxs.  (.sea  and 
land).  He  was  brother  of  Nereus  and  Ceto 
of  whom  he  begot  the  Grais  and  the  Gorgons, 
and  the  dragon  Ladon  that  watched  over  the 
golden  fruit  of  the  Hesperides.  He  is  also  called 
the  father  of  the  nymph  Thoosa,  who  was  the 
mother  of  the  Cyclops  Polyphemus,  the  maidens 
Hesperides,  the  Sirens  and  Scylla. 

Phor'minx,  an  ancient  Grecian  lute  or 
lyre.     See  Lyre. 

Phor'mium.     See  Flax. 

Phororhachos,  fo-ro-ra'kos,  a  huge  fossil 
bird  of  the  Miocene  age,  several  species  of  which 
are  found  in  the  rocks  of  eastern  Patagonia.  It 
was  as  large  or  larger  than  an  ostrich,  and  is 
"remarkable  for  the  imfnense  size  and  heavy 
build  of  the  skull,  to  which  the  legs,  huge  though 
they  sometimes  are,  bear  no  proportion ;  the 
maxilla  is  exceedingly  compressed,  yet  very  deep, 
and  ends  in  a  strong  hook,  while  the  long  mas- 
sive mandible  curves  upward  to  meet  it."  The 
bird  must  have  resembled  in  appearance  a  great, 
thick-legged  ostrich,  with  the  head  of  a  still 
greater  hawk.  Its  relationships  are  in  dispute, 
and  it  is  not  even  certain  that  it  is  ratite,  the 
sternum  not  having  yet  been  disclosed.  Evans, 
*  Birds'  (1900),  places  it  in  the  same  group  as 
the  epiornis ;  while  Dr.  Gadow  and  others  re- 
gard it  as  representing  the  ratite  Stereornithcs. 

Phosgene,  fos'jen  or  -jen,  in  chemistry, 
COCI2,  Carbonyl  Chloride,  Phosgene  Gas,  Car- 
bon Oxychloride,  was  first  obtained  by  Davy 
(1812)  by  direct  union  of  carbon  monoxide 
(CO)  and  chlorine  in  sunlight  and  is  still  made 
by  same  process.  A  colorless  gas  with  suffocat- 
ing odor  and  very  disagreeable  effect  on  respira- 
tory organs ;  on  cooling  or  under  pressure  it  con- 
denses to   a  low  boiling  liquid.     A  very  active 
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chemical  agent,  used  in  the  manufacture  of 
various  cliemical  substances,  particularly  dye 
stuffs,  it  comes  on  the  market  as  liquid  under 
pressure  in  steel  cylinders  or  in  solution  in 
toluene. 

Phosphates.      See  Phosphoric  Acid. 

Phosphatu'ria,  or  Phosphoruria,  the  ex- 
cessive elimination  of  phosphates,  especially  the 
alkaline  salts,  in  the  urine.  It  may  be  the  result 
of  animal  and  vegetable  food  rich  in  phosphates, 
and  has  been  noticed  in  cases  of  dyspepsia, 
neurasthenia,  debility,  acute  cerebritis,  pleurisy, 
pneumonia,  pachitis,  osteomalacia,  gout,  rheu- 
matism, typhoid  fever,  and  acute  mania.  The 
term  phosphatic  diathesis  is  now  seldom  used 
as  applying  to  "a  morbid  condition  characterized 
by  definite  and  constantly  occurring  symptoms, 
and  accompanied  by  deposit  of  phosphates  in  the 
urine."  The  ready  precipitation  of  the  earthy 
phosphates  from  alkaline  urine  is  sometimes 
spoken  of  as  phosphatoptosis.  Phosphaturia  is  of 
little  importance  except  where  persistent,  indi- 
cating a  tendency  to  the  formation  of  phosphatic 
calculi.  The  urine  is  alkaline,  has  a  stale  am- 
monic  odor,  and  a  whitish  turbidity.  When 
heated,  an  albuminous  cloudy  appearance  results, 
which  is  dispelled  by  the  addition  of  two  or  three 
drops  of  nitric  acid.  If  the  alkalinity  and  turbid- 
ity are  caused  mainly  by  decomposition  of  the 
urine  or  the  presence  of  pus  or  other  substances 
than  phosphates,  heating  and  the  addition  of 
nitric  acid  will  not  clear  the  urine.  A  form 
of  phosphatic  polyuria  with  acid  urine,  some- 
times associated  with  gl}'COSuria.  has  been  no- 
ticed. Treatment :  IMineral,  vegetable,  and  acid 
tonics  in  nearly  all  cases ;  good  air  and  exercise ; 
cool  or  cold  salt-water  baths ;  a  generous  diet ; 
and    freedom   from   anxiety   and   overwork. 

Phosphine.    See  Phosphorus. 

Phos'phor-Bronze,  an  alloy  made  by  fus- 
ing phosphor-tin  with  copper.  It  usually  con- 
tains 0.053  to  0.76  phosphorus  and  4  to  10  per 
cent  of  tin.  The  effect  of  the  phosphorus  is 
probably  to  reduce  action  on  the  oxides  of  the 
other  metals  during  the  process  of  manufacture. 
Phosphor-bronze  is  of  finer  grain  and  color  than 
ordinary  bronze.  It  is  as  tough  as  wrought 
iron,  more  ductile  than  copper,  is  completely 
homogeneous,  and  shows  great  resistance  to 
wear.  Because  of  these  qualities  it  is  largely 
employed  for  bearings,  wire,  and  cannon.  It 
was  invented  about  1870  by  two  Belgian 
metallurgists. 

Phosphorescence,  fos-fo-res'ens.  Since 
the  light  of  modern  science  has  been  turned 
upon  the  subject  of  phosphorescence  it  would 
seem  that  the  word  must  technically  lose  most 
of  its  original  meaning.  Even  before  the  days 
of  the  alchemists  it  was  known  that  certain 
bodies  possess  the  power  of  becoming  luminous 
when  placed  in  darkness  and  that,  too,  without 
apparent  combustion.  This  phenomenon  came 
to  be  known  as  phosphorescence,  the  common 
belief  being  that  all  such  bodies  contained  phos- 
phorus, the  light  emitted  by  them  being  due 
to  its  presence.  More  recent  investigation,  how- 
ever, proved  that  many  bodies  which  glow  in 
darkness  do  not  contain  even  the  slightest  trace 
of  phosphorus,  but  have  the  power  of  storing 
up  light  when  exposed  to  the  rays  of  the  sun. 


or  light  from  any  strong  source,  and  afterward 
emitting  it.  Phosphorescence  wrongly  implies 
the  presence  of  phosphorus;  in  reality  it  has 
nothing  to  do  with  it.  There  are  really  two 
kinds  of  phosphorescence  —  chemical  and  me- 
chanical ;  almost  all  bodies  have  been  found  to 
possess  one  or  the  other.  The  phosphorescence 
of  phosphorus  is  chemical,  a  slow  oxidation  tak- 
ing place,  forming  phosphorus  tri-oxide  (P^Oi). 
The  phosphorescence  of  those  bodies  having  to 
be  heated  is  mechanical. 

_  Phosphorescence  is  really  a  specialized  con- 
dition of  fluorescence  (q.v.).  A  body  is  said 
to  fluoresce  w^hen  it  possesses  the  mechanical 
property  of  absorbing  energj'  in  the  form  of 
short  waves  invisible  to  the  human  eye,  such  as 
the  ultra-violet  waves  of  the  spectrum,  and  de- 
livering them  in  the  form  of  longer  waves 
which  are  visible,  as,  for  instance,  violet,  blue, 
or  green.  The  same  law  seems  to  apply  to  the 
phenomenon  of  phosphorescence,  for  example, 
the  rays  emitted  are  of  greater  length  than  those 
absorbed.  Most  bodies  which  possess  the  power 
of  fluorescing  will  also  exhibit  the  phenomena 
of  phosphorescence. 

There  are,  therefore,  distinct  conditions  under 
which  bodies  may  become  luminous,  all  arising 
from  very  different  causes.  The  reader  is 
warned,  however,  that  the  word  phosphorescence 
is  still  used,  and  probably  will  long  continue 
to  be  used  in  a  general  way  to  cover  all  bodies 
which  glow  in  darkness,  whatever  the  cause 
may  be. 

A  great  number  of  bodies,  both  in  the  min- 
eral and  animal  kingdom,  are  known  to  possess 
the  power  of  phosphorescing ;  and  there  is  a 
great  difference  in  the  extent  of  their  power,  as 
well  as  in  the  color  of  the  light  they  emit.  In- 
deed, it  has  been  recently  found  by  Becquerel, 
who  invented  a  wonderfully  delicate  instrument 
for  ^  studying  the  phenomenon,  that  almost  all 
bodies  can  become  phosphorescent  under  special 
conditions.  His  instrument,  called  the  phos- 
phoroscope,  is  capable  of  detecting  the  faintest 
glow  of  light  enduring  but  the  fraction  of  a 
second.  He  discovered  that  the  main  causes 
of  phosphorescence  are :  spontaneous  action ; 
elevation  of  temperature :  mechanical  action,  as 
friction,  percussion,  or  cleavage ;  electricity ;  and 
isolation. 

Among  the  minerals,  those  which  phosphor- 
esce most  brilliantly  are  probably  the  sulphides, 
such  as  sulphide  of  calcium  and  sulphide  of 
barium,  also  the  alkaline  earths  and  carbon 
compounds.  The  diamond  is  highly  phosphor- 
escent when  placed  in  darkness,  and  the  ruby 
and  sapphire  both  give  forth  a  brilliant  red 
light  of  great  purity.  Sugar  also  possesses  the 
property  to  a  marked  degree.  If  an  electric 
charge  is  transmitted  along  the  surfaces  of  cer- 
tain bodies,  a  somewhat  durable  phosphores- 
cence is  produced.  Sulphate  of  baryta  gives  a 
bright  green  light,  acetate  of  potash  a  brilliant 
green  light,  and  rock-crystal  a  red  and  then 
white  light.  Temperature  has  a  marked  effect 
on  the  emission  of  light  by  these  bodies.  Of  the 
artificial  compounds  one  of  the  strongest  is 
formed  by  mixing  three  parts  of  calcined  oyster- 
shells  in  powder  with  one  of  flowers  of  sulphur, 
this  mixture  is  ignited  in  a  crucible  for  half  an 
hour.  On  subjecting  it  to  the  light  it  acquires 
the  property  of  shining  in  darkness,    .\fter  it  has 
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ceased   to    shine  its  power  may  be  readily   re- 
stored by  submitting  it  again  to  the  hght. 

Sir  l3.  Brewster  (q.v.)  has  contributed  much 
valuable  information  on  this  subject  by  the  re- 
sults of  his  long  series  of  experiments.  Some 
of  his  results  are  contained  in  the  following 
table : 


Minerals 

Color  of  Minerals 

Color  of  Light 

Fluor-spar. 

Pink. 

Green. 

** 

Purple. 

Bluish. 

'* 

Bluish  white. 

Blue. 

" 

White. 

White  sparks. 

Calcareous  spar. 

Transparent. 

Yellowish. 

Apatite. 

Pink. 

Yellow. 

Arragonite. 

Dirty  white. 

Reddish  yellow 

Harmotome. 

Colorless. 

•*             ** 

Topaz. 
Rubellite. 

White  and  bluish. 

Bluish. 

Reddish. 

Scarlet. 

Petalite. 

Reddish  white. 

Bright  blue. 
Reddish  yellow. 

Anatase. 

Dark  brown. 

Anatase,  he  discovered,  acts  entirely  different 
from  other  minerals.  Its  light  bursts  forth  like 
a  flame  and  is  instantly  gone.  Draper  and 
Lommel  have  made  use  of  phosphorescence  in 
spectrmn  analysis  in  the  following  manner.  It 
was  discovered  that  if  a  piece  of  board  or  paper 
were  covered  with  phosphorescent  paint  and 
heat  were  applied  to  any  one  point,  the  phos- 
phorescence at  that  point  would  cease.  This 
immediately  suggested  a  means  of  studying  the 
infra-red  region  of  the  spectrum,  for  if  a  ray 
from  the  infra-red  portion  were  allowed  to  fall 
upon  such  a  phosphorescent  surface,  it  at  once 
became  apparent  by  the  cessation  of  phosphores- 
cence at  that  point. 

Phosphorescence  of  Organic  Matter. —  The 
phosphorescence  of  organic  matter  is  of  quite  a 
different  nature  from  that  of  mineral  substances, 
and  tlie  recent  discovery  of  luminous  bacilli  has 
made  possible  a  general  explanation  of  the  phe- 
nomena, which,  however,  has  yet  to  be  proved 
in  many  instances.  It  would  seem  to  suggest 
the  hypothesis,  particularly  in  putrefactive  pro- 
cesses, that  phosphorescence  may  be  due  to  the 
presence  of  a  low  form  of  life. 

In  the  vegetable  kingdom  the  property  is 
chiefly  confined  to  the  fungals,  but  it  is  also 
noticeable  in  the  algx.  In  fungus  growths  the 
light  becomes  stronger  during  the  process  of 
growth  or  development,  and  ceases  when  the 
plant  is  mature.  Light  is  emitted  chiefly  from 
the  under  side  of  the  mushroom.  Many  mosses 
have  been  observed  to  glow  in  dark  recesses  of 
rocks ;  many  flowers  possess  the  same  property. 
As  early  as  1762  it  was  recorded  that  the  daugh- 
ter of  Linnjeus  observed  the  phosphorescence 
of  a  nasturtium  {Tropaolum  majiis).  Lilies 
(Liliiim  bulbiferum)  and  poppies  (Papavcr 
orientate)  have  been  observed  to  emit  a  soft 
light.  Decaying  wood,  especially  in  swamps 
and  bogs,  has  often  been  observed  to  give  forth 
a  brilliant  and  beautifully  colored  light. 

Among  animals  in  which  the  property  of 
luminosity  has  been  observed  are  examples  from 
almost  every  group  of  the  zoological  series  from 
human  beings  downward.  The  phenomenon  of 
the  luminousness  of  the  human  body  just  be- 
fore, or  immediately  after,  death,  has  not  es- 
caped the  usual  fate  of  similar  strange  appear- 
ances in  being  regarded  by  superstitious  persons 
as  of  supernatural  origin.  The  hypothesis  of 
the  presence  of  a  low   form  of  life,   some  lu- 


minous animalcula,  has  been  offered  as  a  possi- 
ble explanation  in  such  cases,  and  not  without 
scientific  approval.  The  same  hypothesis  is  of- 
fered to  explain  the  emission  of  light  from  de- 
caying fish  and  putrified  meat.  Protozoa  furnish 
a  prominent  example  of  lumination  in  the  lowest 
form  of  life  in  the  small  spheroidal  Noctihtca- 
tniliaris  (q.v.),  an  organism  closely  allied  to 
the  infusorial!  animalculum  which  appears  to  be 
the  chief  cause  of  the  phosphorescence  of  the 
sea.  This  phenomenon  has  been  known  to  mar- 
iners since  the  days  of  the  ancients,  but  only 
recently  has  its  true  cause  been  known.  The 
Challenger  expedition  made  the  discovery  that 
the  phosphorescence  of  the  waters  near  the 
coasts  was  due  to  the  presence  of  NoctHuca 
which  are  replaced  on  the  high  seas  by  species 
of  Pyrocystis.  It  is  undoubtedly  assisted  by 
the  strongly  phosphorescent  Physalia  utriculus, 
and  other  Medusa,  Tunicata,  Echinodcrmata, 
annelids,  etc.  (q.v.),  commonly  known  as  jelly- 
fish, star-fish,  Portuguese  men-of-war,  etc.,  all 
of  which  seem  to  have  the  faculty  of  emitting 
light  from  the  general  protoplasm  of  their  body, 
and  in  other  various  ways  according  to  the  spe- 
cies:  (l)  from  the  whole  surface;  (2)  from 
the  marginal  corpuscles;  (3)  from  the  radial 
canals;  (4)  from  the  ovaries.  Among  some 
species  the  females  only  are  luminous,  being 
apparently  endowed  with  this  power  as  a  guide 
to  the  males. 

Among  the  animals  known  to  be  phosphores- 
cent are  many  annelids  or  worms,  certain  er- 
rantia  or  marine  worms ;  certain  myriapoda, 
centipedes,  and  millipedes ;  some  insects,  among 
which  are  the  fireflies  (Elatcr),  the  lantern- 
flies  {Fulgora),  and  the  glowworms  (Lani- 
pyris),  etc.,  and  certain  Crustacea  (Cyclops, 
Gammarus,  etc.).  Those  animals  known  as 
sea-squirts  or  ascidians  (Tunicata)  also  include 
luminous  forms.  The  Salpte,  and  more  particu- 
larly the  compound  tunicates  known  as  Pyro- 
somce,  are  luminous.  The  latter  name,  indeed, 
has  reference  to  the  phosphorescent  properties 
of  the  genus,  which  is  represented  by  free  and 
oceanic  forms,  presenting  at  night  the  appear- 
ance of  undulating  masses  of  flame.  Humboldt 
describes  the  beautiful  appearance  of  the  lumi- 
nous PyrosouKT,  of  which  genus  special  species 
are  known  —  P.  Atlantieum  of  the  equatorial 
seas,  and  P.  clcgans  and  P.  giganteum  of  the 
Mediterranean,  being  examples.  Mr.  Bennett 
describes  the  appearance  produced  by  P.  Atlan- 
tieum as  "a  broad  and  extensive  sheet  of  phos- 
phorescence." 

In  regard  to  the  nature  and  appearance  of 
animal  phosphorescence  it  is  difficult  to  give  any 
exact  information,  as  it  is  dependent  upon  sur- 
rounding circumstances,  temperature,  etc.  Some 
fireflies  and  certain  mollusks  have  been  found 
to  be  permanently  phosphorescent,  but  generally 
the  light  from  animals  is  intermittent,  and  its 
production  dependent  upon  certain  stimuli  of 
various  kinds.  Many  of  them  remain  dull  and 
quiescent  until  disturbed,  then  they  are  in- 
stantly luminous.  And  so  it  would  seem  to  be 
a  function  entirely  under  their  control.  This 
has  recently  set  to  work  many  scientific  minds 
to  discover  if  possible  the  real  cause  of  phos- 
phorescence in  animals.  The  light  from  a  glow- 
worm removed  from  the  atmosphere  to  a 
vacuum  was  observed  to  cease,  while  the  near 
approach   of    a   galvanic    current    increased    its 
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power  of  luminosity.  It  was  therefore  believed 
to  depend,  at  least  in  part,  upon  external  con- 
ditions and  influences,  even,  perhaps,  upon 
oxidation.  Various  theories  have  from  time  to 
time  been  adduced.  Mayer  supposed  the  light 
from  the  sun  to  be  absorbed  and  re-emitted  by 
the  organic  protoplasm.  Brugnatelli  advanced 
the  theory  that  the  food  of  the  animal  contains 
light  energy  before  being  swallowed  and  that 
after  digestion  special  elaborated  organs  re- 
convert it  into  light.  Macaire  believed  in  the 
presence  of  phosphorus  and  coagulated  albumen. 
Spallanzi  adopted  the  hypothesis  that  the 
.oxygen  of  the  air  produced  a  slow  combustion. 
Darwin  and  Davy  both  adopted  the  latter  theory, 
but  it  remained  for  Todd  and  Macartney  to 
advance  what  is  now  perhaps  most  universally 
accepted  by  physiologists  and  zoologists,  that 
animal  luminosity  is  solely  dependent  upon  the 
vital  forces  acting  through  the  nervous  system. 
Just  as  vital  force  or  nerve  energy  is  trans- 
formed into  mechanical  motion  and  electricity, 
so  it  is,  under  specialized  forms  of  structure, 
transformed  into  radiant  energy  through  the 
secretions  and  general  tissues,  sometimes  chem- 
ically, sometimes  mechanically. 

There  is  no  doubt  of  the  wisdom  which 
Nature  has  shown  in  endowing  animal  life  with 
this  wonderful  power  of  producing  light.  It 
may  be  used  as  a  lure  to  attract  prey,  as  is  ex- 
emplified in  many  fishes  inhabiting  the  darksome 
recesses  of  the  deep  sea  (Mclaiwcctns,  etc.). 
It  invites  the  male  to  seek  the  female  as  in 
Luciola  and  earthworms ;  the  coelenterates  be- 
fore resorting  to  a  contact  battle,  and  driving 
their  poisonous  sting  into  the  body  of  an  enemy, 
use  the  power  of  phosphorescence  as  a  warning 
signal ;  it  illuminates  surrounding  regions  and 
allows  many  an  animal  to  find  its  way  both  in 
atmospheric  darkness  and  in  the  depths  of  the 
sea. 

Finally  phosphorescence  in  general  presents 
to  the  student  and  the  investigator  a  problem 
capable  of  solution  for  the  practical  needs  of 
man.  In  America  scientists  are  turning  their 
attention  to  the  practical  possibilities  of  phos- 
phorescence. Prof.  McKissick  of  the  Auburn 
(Alabama)  Polytechnic  Institute  is  deeply  in- 
terested in  the  subject  and  has  discovered  that 
the  phosphorescent  light  from  many  chemical 
substances  possesses  the  same  power  of  pene- 
tration that  X-rays  possess.  He  has  success- 
fully taken  photographs  by  phosphorescent  light 
and  has  found  that  it  affected  a  sensitive  plate 
through  an  intervening  thickness  of  two  and  a 
half  inches  of  wood.  Prof.  Hallock  of  Colum- 
bia University  thinks  that  much  practical  utility 
might  be  gained  from  the  universal  use  of  lumi- 
nous paints  which  could  be  spread  in  dark 
hallways  and  on  the  walls  and  ceilings  of  office 
buildings  to  help  out  the  twilight. 

Several  inventions  have  recently  been  made 
based  upon  the  principle  of  phosphorescence,  and 
Prof.  Hans  Molisch,  of  Prague,  has  recently 
reported  to  the  Vienna  Academy  of  Sciences 
that  he  has  invented  a  lamp  deriving  its  power 
from  animal  phosphorescence.  It  consists  of  a 
glass  jar  or  long  glass  tubes  which  are  lined 
with  a  preparation  of  saltpeter  and  gelatine. 
This  is  inoculated  with  luminous  bacteria,  and 
in  two  or  three  days  the  culture  is  sufficiently 
advanced  to  cause  a  bright  light.  It  is  an  ab- 
solutely cold   light,  emitting  no  heat   whatever. 


and  would,  therefore,  he  says,  be  valuable  in 
mines  and  powder  magazines.  The  color  of  the 
light  is  bluish-green.  The  life  of  this  lamp  is 
about  three  weeks,  after  which  it  gradually 
diminishes  in  brightness.  It  can  then  be  re- 
stored by  re-inoculation. 

It  would  seem  that  we  are  near  to  the  secret 
of  phosphorescence.  When  such  common  sub- 
stances as  sugar,  glucose,  and  chalk  are  found 
to  absorb  sunlight  all  day  and  to  give  it  off 
in  rays  during  the  night,  the  discovery  of  some 
means  for  rendering  those  rays  visible  does  not 
seem  to  be  an  impossibility.  Therefore  it  is 
not  unreasonable  to  suppose  that  we  may  some 
day  see  it  utilized  in  our  hallways,  theatres, 
office  buildings,  and  homes  as  a  practical  means 
of  dispelling  darkness,  also  for  photographing, 
bleaching,  and  other  commercial  purposes. 
Arthur  S.  Witherspoox, 

Editorial  Staff,  '^Encyclopedia  Americana.'' 

Phosphoric  Acid,  in  chemistry,  an  acid 
substance  formed  by  the  union  of  phosphorus 
pentoxid  (see  Phosphorus)  with  the  elements 
of  water.  The  combination  may  occur  in  three 
proportions.  When  one  molecule  of  the  pentoxid 
combines  with  three  molecules  of  water,  the 
resulting  acid  is  called  "orthophosphoric  acid"  ; 
when  one  molecule  of  the  pentoxid  combines 
with  two  molecules  of  water,  the  acid  is  called 
"pyrophosphoric  acid"  ;  and  when  one  molecule 
of  the  pentoxid  combines  with  one  molecule  of 
water,  the  acid  is  called  *metaphosphoric  acid." 

Ortlioplwsphoric  Acid. —  This  is  the  com- 
pound which  is  always  understood,  when  "phos- 
phoric acid"  is  mentioned  without  further  qual- 
ification. It  has  the  chemical  formula  HsPOi, 
and  may  be  prepared,  as  indicated  by  the  equa- 
tion P2O0  +  3H.O  =  2H3P04,  by  dissolving 
phosphorus  pentoxid  in  water,  and  boiling  the 
solution.  This  acid  is  also  formed  when  phos- 
phorus is  heated  with  nitric  acid,  red  fumes 
composed  of  the  lower  oxids  of  nitrogen  being 
evolved,  while  the  phosphorus  is  simultaneously 
oxidized,  passing  into  solution  in  the  form  of 
phosphoric  acid,  H3PO1.  Pure  phosphoric  acid 
(that  is,  orthophosphoric  acid),  when  free  from 
water,  forms  a  thick,  semi-solid  mass,  with  a 
specific  gravity  of  about  1.S8,  and  it  may  be 
obtained  in  the  form  of  tabular  crystals,  by 
evaporating  the  nearly  anhydrous  acid  in  a 
vacuum,  over  concentrated  sulphuric  acid.  The 
crystals  melt  at  107°  F.,  and  the  liquid  formed 
from  them  solidifies  again,  when  cooled  to  100° 
F.,  the  temperature  at  the  same  time  spon- 
taneously rising  to  105°  F.  The  crystalline  and 
the  syrupy  forms  both  dissolve  freely  in  water, 
and  both  deliquesce  when  exposed  to  the  air. 
The  phosphoric  acids  form  salts,  which  are 
known  as  "phosphates."  Common,  or  ortho- 
phosphoric acid,  is  tribasic,  each  of  its  hydrogen 
atoms  being  replaceable  by  a  monovalent  base. 
With  sodium,  for  example,  it  forms  three  defi- 
nite, crystallizable  compounds.  Common  neutral 
sodium  phosphate,  or  "hydrogen  di-sodium 
phosphate,"  may  be  obtained  in  the  form  of 
large,  transparent,  rhombic  prisms,  by  neutraliz- 
ing phosphoric  acid  by  sodium  carbonate,  and 
evaporating  the  solution.  The  crystals  have  the 
composition  HNa2P04  +  I2H:0.  If  sodium  hy- 
drate is  added  to  a  solution  of  this  salt,  needle- 
like crystals  of  sodium  subphosphate,  or  "tri-so- 
dium  phosphate,"  are  obtained  upon  evaporation, 
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these  having  the  formula  NaaPO.  +  uH^O. 
If,  on  the  other  hand,  excess  of  phosphoric  acid 
be  added  to  a  sokition  of  the  common  phosphate, 
evaporation  yields  crystals  of  sodium  super- 
phosphate, or  "dihydrogen  sodium  phosphate," 
HsNaPOi  +  H:0.  An  orthophosphate  is  known 
as  "primary,"  "secondary,"  or  "tertiary,"  accord- 
ing, as  one,  two,  or  three  of  the  hydrogen  atoms 
of  the  acid  are  replaced  by  a  monovalent  base. 
With  calcium  orthophosphoric  acid  forms  three 
well-defined  compounds.  The  normal  phos- 
phate, CaaCPOi):,  occurs  native  as  the  mineral 
"phosphorite,"  and  also,  combined  with  the 
fluoride  or  chloride  of  calcium,  as  "apatite."  It 
is  likewise  an  essential  constituent  of  bones, 
forming  about  85  per  cent  of  the  w^eight  of  their 
ash.  It  may  also  be  prepared,  artificially,  by 
adding  phosphoric  acid  to  a  solution  of  calcium 
chloride,  when  it  is  obtained  in  the  form  of  a 
white,  amorphous  powder.  Calcium  phosphate, 
in  some  form,  is  an  essential  constituent  of 
fertile  soil,  as  it  is  needed  for  the  growth  of 
plants.  The  normal  phosphate,  just  described, 
is  capable  of  furnishing  both  the  phosphorus 
and  the  calcium ;  but  since  it  is  nearly  insoluble, 
it  is  not  readily  absorbed  by  the  plant.  By  the 
action  of  strong  sulphuric  acid,  the  normal 
phosphate,  Ca3(PO0:,  is  converted  into  a  soluble 
compound  which  has  the  formula  CaHiCPOOs. 
as  indicated  by  the  equation  Ca3(POi)2  + 
2H,S04  =  CaHAPO.)2  +  2CaSO,.  The  com- 
pound CaHi(P0i)2  is  known  as  "monocalcium 
phosphate,"  or  (commercially)  as  "superphos- 
phate of  lime,"  and  is  prepared  artificially  on 
the  large  scale,  from  bones  and  the  mineral 
phosphates  of  calcium,  for  use  as  a  fertilizer, 
for  which  it  is  especially  adapted  by  reason  of 
its  solubility.  Commercial  phosphoric  acid  is 
prepared  chiefly  from  superphosphate  of  lime, 
but  the  process  is  a  somewhat  involved  one, 
and  for  it  the  treatises  on  technological  chemis- 
try must  be  consulted.  Pure  phosphoric  acid,  for 
use  in  medicine  and  in  the  laboratory,  is  usually 
prepared  by  the  oxidation  of  phosphorus,  as 
described  above.  Dicalcium  phosphate,  CaHPOj, 
may  be  prepared  by  precipitating  a  solution  of 
calcium  chloride  with  ordinary  sodium  phos- 
phate, Na.HPO).  It  is  of  far  less  importance 
than  either  of  the  other  phosphates  of  calcium. 
Many  other  compounds  of  orthophosphoric  acid 
with  metallic  bases  are  known,  and  many  of 
these  are  used  both  in  the  laboratory,  and  in 
the  arts.  Numerous  double  salts  are  also 
known,  in  which  the  hydrogen  of  the  acid  is  re- 
placed partly  by  one  base,  and  partly  by  another. 
Of  these,  the  hydrogen-ammonium-sodium  phos- 
phate, or  "microcosmic  salt,"  HNaNH4P04  + 
4H2O,  deserves  special  mention,  since  it  is 
greatly  used  in  the  laboratory.  It  may  be  pre- 
pared by  crystallization  from  a  solution  contain- 
ing five  parts  by  weight  of  crystals  of  common 
sodium  phosphate,  NajHPOj  +  12H2O,  and  two 
parts  of  secondary  ammonium  phosphate, 
(NHO^HPO^. 

Pyrophosplioric  Acid. —  When  concentrated 
orthophosphoric  acid  is  heated  to  415°  F.  until 
it  yields,  with  silver  nitrate,  a  white  precipitate 
(instead  of  a  yellow  one),  it  becomes  converted 
into  a  different  compound,  which  is  known  as 
"pyrophosphoric  acid,"  has  the  formula  HiPiG?, 
and  is  tetrabasic.  The  change  consists  in  the 
loss  of  a  molecule  of  water,  as  may  be  seen  by 
writing   the    formulae    for    orthophosphoric    and 


pyrophosphoric  acids  in  the  respective  forms 
2H,PO,  =  P20n.3H20,  and  H,P20,=  P2O1.2H2O. 
The  salts  of  pyrophosphoric  acid  are  much  more 
important  than  the  acid  itself,  and  are  known  as 
"pyrophosphates."  They  may  be  prepared  most 
readily  by  the  action  of  heat  upon  the  secondary 
orthophosphates.  Thus  if  common  (that  is, 
secondary)  sodium  phosphate,  Na:HPO,,  be 
heated  to  redness,  it  loses  the  elements  of  water, 
and  becomes  converted  into  normal  sodium 
pyrophosphate,  NaiPiOi,  as  indicated  by  the 
equation  2Na2HP04  =  Na^P^O;  +  H2O.  This 
salt  can  be  dissolved  in  water  and  crystallized, 
for  it  does  not  readily  take  up  water  again, 
so  as  to  be  reconverted  into  the  ordinary  ortho- 
phosphate.  The  pyrophosphates  are  transformed 
into  orthophosphates,  however,  upon  being 
strongly  heated  with  an  alkali  or  an  alkaline 
carbonate,  and  also  when  boiled,  in  aqueous 
solution,  with  the  stronger  acids.  Several  of 
the  pyrophosphates,  especially  those  of  iron,  are 
used  in  medicine. 

Metaphosplioric  Acid. —  When  phosphorous 
pentoxid,  PiOs,  is  dissolved  in  cold  water,  it 
combines  with  one  molecule  of  the  water  to 
form  an  acid  which  has  the  formula  HPO3;  the 
equation  being  P2O5  +  H:0  =  2HPO,.  The  same 
compound  may  be  obtained  in  the  form  of  a 
glassy,  ice-like  mass,  by  heating  anhydrous 
orthophosphoric  acid  to  750°  F.  The  vitreous 
mass  so  obtained  is  known  as  "glacial  phos- 
phoric acid."  It  dissolves  in  water  to  form  a 
solution  of  metaphosphoric  acid,  and  if  the 
solution  is  allowed  to  stand  for  a  time  and  is 
then  boiled,  it  becomes  converted  into  ordinary 
orthophosphoric  acid.  Metaphosphoric  acid 
forms  salts,  which  are  known  as  "metaphos- 
phates" ;  but  these  are  of  much  less  importance 
than  the  orthophosphates  and  pyrophosphates. 

Phos'phoroscope,  an  apparatus  consist.- 
ing  of  glass  tubes  arranged  in  a  box  and  con- 
taining phosphorescent  substances,  as  the  sul- 
phides of  lime,  strontium,  barium,  etc.  When 
this  is  exposed  to  the  sun's  rays  or  to  the  light 
emitted  by  a  gas-burner  or  burning  magnesium, 
and  then  removed  to  a  dark  place,  each  tube 
appears  to  glow  with  light  of  a  different  color, 
as  red,  blue,  green,  etc.  Also  an  instrument 
devised  by  Becquerel  for  measuring  the  dura- 
tion of  phosphorescence  in  different  substances. 

Phosphorous  Acid,  a  compound  of  phos- 
phorus, oxygen,  and  hydrogen,  possessing  acid 
properties,  and  having  the  chemical  formula 
HaPOs.  It  may  be  prepared  by  acting  upon 
phosphorus  trichloride  (see  Phosphorus)  with 
water,  as  indicated  bv  the  equation  PCh  + 
3H2O  =  H3PO3  +  sHCh  Hydrochloric  acid,  it 
will  be  seen,  is  formed  at  the  same  time;  but 
this  may  be  expelled  by  boiling.  The  solution, 
when  concentrated  by  evaporation  in  a  vacuum 
and  allowed  to  cool,  deposits  crystals  of  phos- 
phorous acid.  These  melt  at  about  160°  F.,  and, 
when  heated  somewhat  more  strongly,  decom- 
pose with  the  formation  of  phosphoric  acid, 
H3PO1  and  phosphine,  PH3.  Phosphorous  acid 
is  dibasic,  only  two  of  its  hydrogen  atoms  being 
replaceable  by  bases.  It  forms  a  series  of  salts 
known  as  "phosphites,"  those  of  the  alkali  metals 
being  soluble,  while  the  others  are  mostly  in- 
soluble. 

Phosphorus  (Greek,  "light-bearer"),  a 
non-metallic  element,  first  prepared   in   the  ele- 


PHOSPHORUS 


mentary  form  in  1670,  probably  by  Brand ;  al- 
though its  discovery  is  also  attributed  to  Boyle 
and  to  Kunkel.  Phosphorus  never  occurs  free 
in  nature,  but  it  forms  an  essential  part  of 
numerous  minerals,  prominent  among  which  are 
apatite  and  phosphorite.  It  occurs  in  bones  in 
considerable  quantitj',  combined  with  lime, 
ox}-gen,  and  organic  matter;  and  the  extensive 
beds  of  fossil  bones  that  occur  in  the  Carolinas 
and  elsewhere  are  regularly  worked  for  the 
sake  of  the  calcium  phosphate  that  they  contain. 
Phosphorus  also  exists  in  various  organic  sub- 
stances, notably  in  brain  tissue,  in  blood,  and 
in  the  yolks  of  eggs.  Chemically  phosphorus  has 
the  symbol  P,  and  an  atomic  weight  of  31, 
when  that  of  oxygen  is  taken  as  16.  It  may 
be  prepared  from  calcium  superphosphate  (see 
Phosphoric  Acid).  CaH4(PO0=,  by  the  follow- 
ing method :  A  solution  of  the  superphosphate 
is  evaporated  to  a  syrup,  mixed  with  pulver- 
ized charcoal,  dried,  and  finallj'  heated  to  red- 
ness in  an  earthenware  retort,  the  neck  of  which 
dips  under  water.  The  superphosphate  is  first 
reduced,  by  the  heat,  to  the  form  of  calcium 
metaphosphate  according  to  the  equation 
CaH4(PO,)2  =  Ca(P03)=  +  2H.O ;  and  the 
metaphosphate  is  subsequently  reduced  by  the 
charcoal  to  calcium  triphosphate, _  carbon  mo- 
noxid,  and  free  phosphorus,  as  indicated  by  the 
equation  3Ca(P03)2+ ioC  =  Ca3(PO.)=+ loCO 
-|-  4P.  The  phosphorus  distils  over,  and  collects 
below  the  surface  of  the  water  into  which  the 
neck  of  the  retort  dips. 

As  prepared  in  this  manner,  and  purified  by 
redistillation,  phosphorus  is  a  colorless,  semi- 
transparent,  waxy  solid,  with  a  specific  gravity 
of  about  1.82,  and  a  specific  heat  of  about  0.19. 
It  becomes  brittle  at  low  temperatures,  melts  at 
112°  P.,  and  boils,  under  ordinary  atmospheric 
pressure,  at  about  550°  F.  Melted  phosphorus 
may  often  be  cooled  to  a  point  considerably  be- 
low its  point  of  fusion  before  it  again  solidifies. 
It  may  be  obtained  in  the  form  of  crystals  by  fus- 
ing and  cooling  it  in  considerable  quantities,  or 
by  subliming  it  in  a  vacuum,  or  by  evaporating 
its  solution  in  carbon  disulphide.  Phosphorus,  in 
the  form  here  described  (which  is  called  its 
"ordinary"  form),  is  exceedingly  inflammable. 
It  should  never  be  touched  with  the  fingers,  as 
it  is  liable  to  take  fire  from  their  warmth;  and 
it  should  always  be  cut  under  water. 

When  "ordinary*  phosphorus  is  heated  to 
500°  F.  for  50  or  60  hours,  in  an  atmosphere 
composed  of  some  gas  that  will  not  combine 
with  it,  it  becomes  converted  into  an  amorphous, 
red  allotropic  modification,  whose  properties  are 
quite  different  from  those  described  above.  Thus 
the  red  variety  has  a  specific  gravity  of  2.1 1, 
is  entirely  insoluble  in  carbon  disulphide,  does 
not  melt  even  when  heated  to  redness  in  a  sealed 
glass  tube,  and  takes  fire  in  the  air  only  when 
heated  to  500°  F.  Ordinary  phosphorus  glows 
in  the  dark  when  exposed  to  the  air,  the  element 
taking  its  name  from  this  circumstance.  The 
red  allotropic  form,  however,  does  not  exhibit 
any  such  luminosity.  Ordinary^  phosphorus  is 
poisonous,  and  when  handled  in  considerable 
quantities  by  persons  with  defective  teeth,  it 
often  induces  necrosis  of  the  jaw-bone.  Red 
phosphorus  is  pronounced,  by  nearly  all  authori- 
ties, to  be  non-poisonous ;  and  if  it  has  poison- 
ous properties,  they  are  certainly  far  less  marked 
than   those  of  the  ordinary   variety.     Ordinary 


phosphorus  is  superficially  converted  into  the 
red  allotropic  form  by  the  action  of  light,  its 
surface  first  becoming  yellow,  and  then  passing 
into  a  red.  In  the  presence  of  a  small  quantity 
of  iodine,  the  transformation  of  the  ordinary 
form  into  the  allotropic  one  is  effected  by  heat 
with   great   facility. 

Other  allotropic  varieties  of  phosphorus  have 
been  described,  but  their  existence  is  not  yet  gen- 
erally admitted.  Hittorf,  for  example,  dissolved 
phosphorus  in  melted  lead,  allowed  the  mass  to 
cool,  and  then  dissolved  the  lead  in  nitric  acid. 
Violet-black  crystals  remained  behind,  which 
were  composed  chiefly  of  phosphorus ;  but  they 
have  never  been  obtained  entirely  free  from  lead, 
and  it  is  possible  that  their  character  is  deter- 
mined by  the  lead  and  other  impurities  present. 

When  phosphorus  is  heated  in  contact  with 
air,  it  burns  with  a  brilliant  flame,  and  with  the 
formation  of  clouds  of  "phosphorus  pentoxid," 
P^Os.  These  may  be  collected  in  the  form  of  a 
white,  amorphous  powder,  which  absorbs  mois- 
ture with  avidity,  and  hence  is  used  in  the  labora- 
tory for  drying  gases.  The  pentoxid  dissolves  in 
water  with  a  hissing  noise,  its  solution  consti- 
tuting the  compound  known  as  phosphoric  acid 
(q.v.).  With  hydrogen,  phosphorus  forms  a 
gaseous  compound  known  as  phosphoretted  hy- 
drogen, or  "phosphine.*  This  has  the  formula 
PH3,  and  is  best  prepared  by  the  action  of  caustic 
potash  and  water  upon  ordinary  phosphorus ; 
potassium  hypophosphite,  KPH^Oi,  being  formed 
at  the  same  time,  in  accordance  with  the  equa- 
tion 3KOH-f-4P  +  3H:0  =  3KPH=0:+PH3. 
Phosphine  is  a  colorless  gas  with  an  offensive 
odor  suggestive  of  decomposing  fish,  and  it  takes 
fire  spontaneously  upon  contact  with  the  air. 
The  spontaneous  inflammability  appears  to  de- 
pend, however,  upon  the  presence  of  traces  of 
another  hydride  having  the  composition  P:H4. 
Chlorine  combines  directly  with  phosphorus, 
forming  phosphorus  trichloride,  PCL,  which  is 
an  oily  liquid  boiling  at  169°  F.,  and  having  a 
specific  gravity  of  1.61.  The  trichloride  absorbs 
chlorine  readily,  forming  a  yellowish,  solid  penta- 
chloride,  PCI5. 

Phosphorus,  on  account  of  the  facility  with 
which  it  ignites  under  the  influence  of  frictional 
heat,  is  extensively  used  in  the  manufacture  of 
matches.  For  this  purpose  it  is  usually  com- 
bined with  manganese  dioxide,  chalk,  and  glue. 
For  the  tips  of  "safety*  matches,  a  mixture  of 
potassium  chlorate,  potassium  bichromate,  anti- 
mony trisulphide  and  minium  is  often  used.  This 
will  not  ignite  readily  by  ordinary  friction,  but 
takes  fire  easily  when  drawn  across  a  paper 
coated  with  antimony  pentasulphide  and  red 
phosphorus.  Phosphorus  is  also  used  in  consid- 
erable quantities  as  an  essential  constituent  of 
various  poisons  for  rats  and  other  animal  and 
insect  pests.  *Bologna  phosphorus"  does  not 
contain  any  true  phosphorus,  but  consists  of  cal- 
cined siflpiiide  of  barium  (see  Barium),  taking 
its  name  from  the  marked  phosphorescence  that 
it  exhibits  after  exposure  to  a  bright  light. 
A.  D.  RiSTEEN,  Ph.D., 
Editorial   Staff,   '■Encyclopedia  Americana.'* 

Phosphorus,  in  astronomy,  a  name  given 
the  planet  Venus  as  the  morning  star ;  also  called 
Lucifer  (q.v.).  When  it  is  an  evening  star  it  is 
known  as  Hesperus  and  Vesper. 

Phosphorus,  Poisoning  by.    See  Toxicology. 


PHOTIUS  —  PHOTO-CHEMISTRY 


Photius,  fo'shi-us,  Byzantine  scholar:  b. 
Constantinople  820;  d.  Armenia  891.  When  he 
held  the  office  of  secretary  of  state  under  the 
Emperor  Michael  III.,  the  patriarch  Ignatius  in- 
curred the  displeasure  of  the  weak  and  profligate 
Michael,  was  deposed,  imprisoned,  and  sent  into 
exile,  and  Photius  was  raised  from  the  standing 
of  a  layman  to  the  patriarchal  dignity  in  his  place. 
The  installation  was  recognized  by  the  metro- 
politans of  the  patriarchate,  but  opposed  by  Pope 
Nicholas  I.,  wliom  Photius  soon  after  excom- 
municated. But  the  Emperor  ilichael  having 
been  murdered  in  867  by  Basil,  who  was-  raised 
to  the  throne,  that  prince  immediately  replaced 
Ignatius  in  his  office,  and  banished  Photius,  who, 
however,  resumed  his  dignity  on  the  death  of 
Ignatius  in  878.  On  the  accession  of  Leo,  son 
of  Basil,  in  886,  Photius  was  again  deposed,  and 
banished  to  a  monastery  in  Armenia,  where  he 
died.  His  death  might  have  put  an  end  to 
the  division  he  had  occasioned  between  the 
Greek  and  Latin  churches,  had  not  the  popes 
refused  to  acknowledge  the  priests  and  bishops 
ordained  by  him,  and  insisted  upon  their  degra- 
dation. It  is  now  difficult  to  arrive  at  a 
correct  estimate  of  the  character  of  Photius :  for, 
while  his  biographers  of  the  Roman  Catholic 
Church  ascribe  to  him  craft,  violence,  and  per- 
fidy, the  Greek  Church  has  canonized  him.  He 
was  an  able  man  of  the  world,  but  not  influenced 
by  the  principles  which  befitted  his  sacred 
office ;  yet  he  was  probably  not  below  the  average 
of  the  statesmen  prelates  of  his  age.  His  chief 
remains  are:  (i)  'Myriobiblion,'  an  extensive 
review  of  ancient  Greek  literature  by  a  scholar 
of  erudition  and  judgment.  The  best  edition  is 
that  of  Bekker  (1825).  (2)  'Nomocanon' 
(q.v.).  (3)  A  Greek  Lexicon,  of  which  editions 
have  appeared  at  London  (1822)  and  Leyden 
(1864-5).  A  collection  of  letters  (Greek 
and  Latin,  London,  1651).  (5)  A  treatise  on  the 
Holy  Spirit,  maintaining  the  "Single  Procession." 
Consult:  Migne,  'Patrologia  Graeca,'  Vol. 
101-104  (i860):  Hergenrother,  'Photius,  Patri- 
arch von  KonstantinopeP    (1867-73). 

Photo-chemistry,  that  branch  of  chem- 
istry which  deals  with  the  chemical  changes  that 
are  produced  by  the  agency  of  light.  The 
earliest  observed  photo-chemical  phenomena 
were  the  fading  of  dyes  and  other  colors  in 
a  strong  light,  and  the  bleaching  of  linen  and 
similar  fabrics,  under  the  influence  of  sunlight. 
The  oldest  known  example  of  the  power  of  light 
to  induce  chemical  change  in  an  inorganic  sub- 
stance is  undoubtedly  the  blackening  of  silver 
chloride  —  a  phenomenon  which  has  been  fa- 
miliar to  chemists  since  the  i6th  century.  At  the 
present  time,  the  number  of  known  photo-chem- 
ical phenomena  is  so  great  as  to  be  almost  past 
enumeration.  The  most  important  of  them  all 
is  the  decomposition  of  carbon  dioxid  gas  by 
the  green  coloring  matter  ("chlorophyll")  that 
occurs  in  the  leaves  of  plants ;  for  it  is  by  means 
of  this  decomposition  that  plants  obtain  the 
greater  part  of  the  carbon  that  they  subse- 
quently utilize  in  the  formation  of  wood,  and  of 
starches  and  sugars  and  other  analogous  food- 
stuffs. The  carbon  dioxid  gas  that  exists  in 
the  air  is  absorbed  by  the  chlorophyll  corpuscles 
in  the  leaves,  and  is  split  up,  under  the  influence 
of  sunlight,  into  carbon  and  oxygen.  The  oxy- 
gen is  liberated  in  the  free  state  (in  large  mea- 


sure, at  all  events),  and  is  permitted  to  escape 
again  into  the  air.  The  carbon  does  not  appear 
to  be  set  free  in  the  elementary  state  at  any 
stage  in  the  process,  but  is  retained  in  the 
leaves  in  the  form  of  some  chemical  combination 
with  hydrogen  and  (probably)  oxygen.  The 
precise  chemistry  of  the  change  is  not  yet  defi- 
nitely known ;  but  we  may  perhaps  say,  with 
Sachs,  that  the  "first  obvious  product"  which  is 
formed  in  the  leaves  is  starch. 

In  the  blackening  of  silver  chloride  there 
appears  to  be  an  elimination  of  chlorine,  and, 
under  ordinary  circumstances,  a  simultaneous 
absorption  of  oxygen;  the  silver  chloride  (AgCl) 
being  partially  converted  into  an  o.xychloride, 
whose  formula  has  been  given  as  AgiOCU  by 
Hodgkinson,  and  as  Ag:C10  by  Baker.  Light 
acts  in  an  analogous  manner  upon  the  other 
haloid  salts  of  silver ;  but  it  appears  that  the  de- 
composition can  never  proceed  far,  in  any  case, 
unless  some  substance  is  present  which  is  ca- 
pable of  absorbing  the  liberated  halogen.  Mois- 
ture suffices  as  the  absorbent  in  the  case  of  the 
chloride  and  bromide  of  silver ;  but  its  suffi- 
ciency in  the  case  of  the  iodide  depends  upon 
the  way  in  which  that  salt  is  prepared.  In 
photography,  all  three  of  these  salts  of  silver  are 
used,  the  chloride  being  employed  in  the  prep- 
aration of  positive  prints,  while  the  bromide 
and  iodide  are  used  in  the  manufacture  of  the 
negative  plates.  It  is  probable  that  an  organic 
compound  of  silver  is  formed  in  the  course  of 
the  manufacture  of  the  emulsions  that  are  em- 
ployed in  modern  dry-plate  photography,  this 
organic  compound  being  (as  experience  indi- 
cates) exceedingly  sensitive  to  the  action  of 
light,  becoming  transformed  with  extraordinary 
facility  into  unstable  compounds  which  are 
readily  reducible  by  the  subsequent  action  of 
the  reducing  agents  that  are  technically  known 
as  "developers." 

It  was  formerly  customary  to  consider  sun- 
light as  divisible  into  three  essentially  different 
kinds  of  rays,  which  were  known,  respectively, 
as  "heat  rays,"  "light  rays."  and  "actinic  (or 
chemical)  rays";  heat  rays  including  those  parts 
of  the  radiation  which  are  distinguished  by  a 
relatively  long  wave-length,  and  which  are 
mostly  confined  to  the  red  and  the  infra-red 
parts  of  the  solar  spectrum ;  light  rays  includ- 
ing those  parts  W'bich  strongly  affect  the  human 
eye;  and  actinic  rays  including  those  parts  of 
the  total  radiation  which  are  capable  of  effect- 
ing chemical  changes,  and  which  were  formerly 
considered  to  be  mostly  confined  to  the  violet 
and  ultra-violet  parts  of  the  spectrum.  In  mod- 
ern physics  this  distinction  has  largely  disap- 
peared, especially  with  respect  to  the  actinic 
rays ;  for  while  it  is  still  admitted  that  it  is 
chiefly  the  violet  and  ultra-violet  rays  that  are 
concerned  in  the  reduction  of  silver  salts,  it  is 
also  recognized  that  many  other  chemical 
changes  depend  for  their  production  upon  rays 
of  much  greater  wave-length.  Many  changes 
are  known,  for  example,  which  are  undoubtedly 
induced  by  the  action  of  the  red  and  infra-red 
rays,  which  have  been  ordinarily  classified  as 
"heat  rays."  (Consult,  for  example,  Tyndall, 
'Contributions  to  Molecular  Physics  in  the  Do- 
main of  Radiant  Heat.*) 

The  action  of  light  upon  a  gaseous  mixture 
composed  of  equal  volumes  of  hydrogen  and 
chlorine  has  been  studied  extensively,  chiefly  by 
Draper,  and  by  Bunsen  and  Roscoe.     When  a 
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mixture  of  this  kind  is  exposed  to  strong  sun- 
light, its  constituents  combine  explosively,  with 
the  formation  of  hydrochloric  acid  gas ;  but 
when  exposed  to  a  subdued  light,  they  combine 
slowly  and  with  considerable  regularity.  Draper 
invented  an  instrument  (the  "actinometer")  for 
the  measurement  of  the  actinic  power  of  a 
given  source  of  light,  basing  its  operation  upon 
the  rapidity  with  which  combination  takes  place 
in  a  mixture  of  hydrogen  and  chlorine,  when 
exposed  to  the  light  whose  chemical  power  is  to 
be  determined.  The  instrument  consisted  of  a 
bulb  that  was  filled  partially  with  water  and 
partially  with  the  mixed  gases,  and  which  was 
also  provided  with  a  graduated  capillary  stem, 
in  which  a  column  of  mercury  or  of  water 
served  as  an  index  for  the  determination  of  any 
change  of  volume  in  the  gaseous  mixture  in 
the  bulb.  When  the  bulb  was  exposed  to  a 
subdued  light  for  a  definite  time,  the  hydrogen 
and  chlorine  combined  partially,  and  the  hydro- 
chloric acid  gas  that  was  formed  was  almost 
immediately  absorbed  by  the  water,  in  which  it 
is  exceedingly  soluble.  The  volume  of  the  gases 
in  the  bulb  therefore  suffered  a  reduction,  which 
was  proportional  to  the  total  amount  of  chem- 
ical change  induced  by  the  light ;  and  the  extent 
of  this  reduction  in  volume  was  indicated  by 
the  movement  of  the  inde.x-liquid  in  the  grad- 
uated stem  of  the  instrument.  Draper's  actino- 
meter  was  open  to  two  general  objections.  In 
the  first  place  (as  Draper  himself  discovered  in 
1843).  the  combination  of  hydrogen  and  chlor- 
ine, in  a  diffuse  light,  does  not  proceed  at  a 
rate  that  is  strictly  proportional  to  the  time. 
The  further  researches  of  Bunsen  and  Roscoe 
showed  that  the  action  of  the  light,  in  Draper's 
actinometer,  is  at  first  very  slow  indeed,  and  that 
the  rate  of  combination  increases,  after  the  lapse 
of  a  certain  time,  up  to  a  maximum  value  which 
is  thereafter  constantly  maintained.  In  some 
of  the  experiments  it  was  found  that  the  chem- 
ical action  during  the  seventh  minute  of  ex- 
posure of  the  instrument  was  nearly  as  great  as 
the  total  action  during  the  first  six  minutes,  and 
that  the  action  during  the  eighth  minute  was  50 
per  cent  greater  than  that  during  the  seventh 
minute.  In  these  particular  experiments  the 
instrument  could  not  be  relied  upon  until  after 
the  lapse  of  eight  minutes ;  and  the  initial  period 
of  irregularity  would  of  course  be  different  un- 
der other  intensities  of  illumination.  Great  dif- 
ferences in  the  indications  of  the  Draper  in- 
strument were  also  found  to  result  from  ap- 
parently trivial  variations  in  the  relative 
quantities  of  hydrogen  and  chlorine  present. 
The  second  objection  to  the  Draper  actinometer 
is  that  it  can  indicate  nothing  but  the  power  of 
the  light  under  examination  to  induce  the  com- 
bination of  hydrogen  and  chlorine,  or  to  per- 
form some  other  change  that  depends  upon  light 
of  the  same  wave-length  as  that  concerned  in 
this  particular  effect.  A  similar  objection  may 
be  urged,  it  is  true,  against  every  form  of 
actinometer;  for  no  instrument  can  he  con- 
structed which  will  indicate  anything  about 
light  of  other  wave-lengths  than  those  that  are 
concerned  in  its  own  operation.  The  point  of 
the  criticism  is,  however,  that  in  estimating  the 
power  of  a  given  light  to  perform  a  given  kind 
of  chemical  change,  it  is  essential  that  the  ac- 
tinometer that  is  adopted  shall  depend  for  its 
action  upon  the  same  wave-lengths  as  those  that 
are   concerned    in   the   phenomenon    for    whose 


study  the  actinometer  is  employed.  It  is  not 
logical,  for  example,  to  use  the  Draper  actino- 
meter for  determining  the  power  of  a  given 
light  to  effect  the  reduction  of  the  halogen  salts 
of  silver,  unless  it  is  first  proved  that  the  com- 
bination of  hydrogen  and  chlorine,  and  the 
blackening  of  silver  salts,  are  effected  by  the 
action  of  light-rays  of  substantially  equal  wave- 
lengths. The  commonest  problem  in  actinom- 
etry  at  the  present  time  is  the  determination  of 
the  time  of  exposure  in  the  taking  of  photo- 
graphic pictures;  and  when  an  actinometer  is 
employed  for  this  purpose,  it  usually  consists  of 
a  strip  of  sensitive  paper  which  is  exposed  until 
it  darkens  to  a  definite  shade ;  the  time  required 
for  this  blackening  being  taken  as  an  index  of 
the  intensity  of  the  light,  so  far  as  its  power  of 
reducing  silver  salts  is  concerned.  It  is  possible 
that  the  initial  slowness  with  which  diffuse  day- 
light induces  the  combination  of  hydrogen  and 
chlorine  is  a  characteristic  common,  to  a 
greater  or  lesser  extent,  to  all  photographic  pro- 
cesses ;  but  familiar  experience  in  the  taking  of 
so-called  ^'instantaneous"  photographs  indicates 
that  if  this  initial  slowness  exists  in  the  case 
pf  the  modern  dry-plate,  its  period  is  exceed- 
ingly short.  Compare  Phosphorescence;  Pho- 
tography. 

Pho'to-coriotype,  a  modern  process  of 
printing  from  the  surface  of  a  film  of  gelatine. 
A  piece  of  plate  glass  is  coated  thickly  with  a 
solution  of  gelatine  and  potassium  bichromate, 
dried  in  the  dark,  and  exposed  to  light  under  a 
reversed  positive.  It  is  next  turned  over  and  ex- 
posed, through  the  glass,  to  diffused  light  for  a 
short  time  to  diminish  the  swelling  caused  by 
the  subsequent  wetting.  After  well  washing  to 
remove  the  superfluous  bichromate,  it  is  rolled 
with  greasy  ink  which  only  adheres  perfectly 
to  the  parts  which  have  not  absorbed  water,  and 
to  the  others  in  proportion  to  their  dryness.  The 
subsequent  manipulations  are  as  in  lithography 
(q.v.). 

Pho"to-elec'tric  Microscope,  a  inicroscope 
illuminated  by  the  electric  light  so  that  the  image 
of  the  magnified  body  can  be  thrown  on  a  screen 
in  a  darkened  room. 

Pho"to-elec'trotype.   See  Photo-engraving. 

Photo-engraving,  a  general  term  cov- 
ering various  processes  by  which  the  action  of 
light  upon  suitably  sensitive  surfaces  is  made  to 
yield  plates  from  which  facsimiles  of  photographs 
or  drawings  may  be  printed.  The  processes  that 
are  commonly  and  very  successfully  employed 
at  present,  are  dependent  upon  the  properties  of 
various  substances  such  as  gelatine  or  similar 
bodies  to  undergo  certain  changes  under  the 
action  of  light. 

If  a  thin  layer  of  asphaltum  is  spread  upon 
a  metal  plate  and  exposed  to  the  light  under  a 
negative  or  positive,  the  parts  under  the  clear 
parts  of  the  screen  either  positive  or  negative 
become  insoluble,  while  those  under  the  dense 
parts  remain  soluble.  When  the  plate  is  then 
washed  with  a  suitable  solvent,  the  soluble  parts 
will  be  removed,  the  hardened  parts  remaining. 
The  plate  can  then  be  etched,  the  asphaltum 
serving  as  an  etching  ground.  The  result  is  a 
relief  plate  if  the  black  parts  of  the  design  were 
hardened  under  a  negative,  an  intaglio  plate  if 
the  whites  were  hardened  under  a  positive. 
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Albumen,  or  white  of  egg,  is  soluble  in  cold 
water  even  if  allowed  to  dry.  If  mixed  with 
a  solution  of  potassium  bichromate  and  spread 
upon  a  surface  and  dried,  it  still  remains  solu- 
ble as  long  as  it  is  not  exposed  to  light.  Al- 
bumen when  combined  with  potassium  bichro- 
mate acts  like  asphaltum  subject  to  certain 
modifications  in  handling. 

If  gelatine  is  mixed  with  potassium  bichro- 
mate it  retains  its  qualities  if  left  in  the  dark, 
but,  exposed  to  light,  it  acquires  the  power  of 
resistance  to  mordants  according  to  the  degree 
of  exposure.  These  peculiarities  of  the  various 
substances  mentioned,  have  been  used  to  further 
the  work  of  the  photo-mechanical  processes. 
The  aim  of  them  all  is  to  reproduce  any  photo- 
graph or  drawing  into  a  block  or  printing  plate 
without  the  intervention  of  other  than  mechan- 
ical means. 

The  familiar  half-tone  so  generally  employed 
in  modern  periodicals  and  books  is  a  very 
beautiful  and  successful  result  of  the  spe- 
cial application  of  the  action  of  light  upon 
a  properly  prepared  copper  plate.  It  is  de- 
pendent for  its  printing  qualities  upon  the 
interposition  of  the  so-called  half-tone  screen 
between  the  object  photographed  and  the 
negative.  This  screen  is  made  up  of  pieces 
of  glass  that  have  been  very  finely  ruled 
and  put  together  in  such  a  way  as  to 
make  of  the  intersecting  lines  a  great  number 
of  minute  dots  or  stipples.  The  effect  of  this 
upon  the  negative  is  to  break  up  the  flat  sur- 
faces into  a  corresponding  texture  of  dots,  their 
size  depending  upon  the  relative  darks  and 
lights  of  the  original.  It  is  in  fact  a  general 
stippling  of  the  surface  affording  a  grain  to 
which  the  ink  may  cling.  The  very  name  half- 
tone suggests  limitations,  pure  whites  are  only 
obtained  by  further  manipulation.  The  fine- 
ness or  delicacy  of  the  resulting  plate  is  of 
course  dependent  upon  the  character  of  the 
screen  used.  In  some  of  the  most  beautiful 
reproductions  of  to-day,  there  are  as  many  as 
200  or  even  300  lines  to  the  square  inch.  In 
such  cases,  however,  successful  printing  is  only 
possible  with  the  very  finest  paper  and  the  most 
experienced  and  careful  press  work.  For  ordi- 
nary commercial  work  the  screen  is  rarely  over 
150  lines  to  the  inch. 

In  making  the  half-tone,  a  negative  in  re- 
verse made  with  the  screen  is  put  into  contact 
with  a  highly  polished  metal  plate,  usually  cop- 
per, which  has  been  properly  sensitized  or 
coated  with  a  preparation  of  fish  glue,  bichro- 
mate of  ammonia,  albumen  and  water.  It  is 
then  exposed  to  the  light  and  afterward 
washed  in  water.  Those  parts  which  have  been 
protected  from  the  light  by  the  denser  portion 
of  the  negative  will  be  washed  out  and  the 
other  portions  in  varying  degrees.  The  plate  is 
then  dried  and  burned  in  over  a  suitable  heater, 
when  it  is  ready  for  etching.  Few  half-tones 
are  satisfactory  if  left  without  considerable  after 
work.  In  most  of  them  their  deficiencies  are 
made  up  by  the  skilful  handwork  of  an  experi- 
enced wood  engraver.  This  combination  of  the 
mechanical  process  with  hand  work,  however, 
is  best  omitted  unless  the  engraving  is  done 
with  judgment.  Too  many  of  the  plates  printed 
from  to-day  are  neither  fish  nor  fowl.  The  deli- 
cate tints  of  the  plate  are  so  engraved  away 
as    to    destroy    its    original     qualities     without 


adding  anything  to  its  value  as  an  engraving. 
Alechanical  in  the  broad  sense,  there  is  yet 
abundant  opportunity  in  the  making  of  half- 
tones for  the  e.xercise  of  superior  judgment  and 
taste.  Much  depends  upon  the  skill  of  the 
photographer  and  upon  the  just  degree  of  etch- 
ing. 

The  half-tone  more  than  any  other  of  tiie 
photo-mechanical  processes,  has  helped  to  ad- 
vance and  develop  American  illustrative  art. 
Before  its  employment,  drawings  in  wash  or 
color  had  to  be  re-drawn  on  the  wood  block  in 
black  and  white  and  in  reverse.  This  limited 
both  the  mediums  employed  and  greatly  ham- 
pered the  comparatively  few  artists  who  had 
either  the  time  or  inclination  to  learn  to  draw  in 
the  special  way  required.  With  the  advent  of  the 
half-tone,  artists  could  draw  as  they  chose ;  size 
was  no  consideration  for  the  photographic  re- 
production allowed  for  any  reduction  neces- 
sary. Again,  there  were  artists  whose  work  suf- 
fered materially  at  the  hands  of  the  engraver ; 
the  resulting  print  was  only  a  fair  interpreta- 
tion, not  a  facsimile  in  black  and  white.  The 
relative  small  cost  of  the  half-tone,  too,  has  per- 
mitted of  the  freer  use  of  illustrations,  and  has 
brought  out  the  work  of  many  men  who  have 
attained  high  places  in  American  art.  There 
have  been  many  claimants  for  the  invention  of 
the  half-tone,  but  it  is  pretty  generally  conceded 
that  F.  S.  Ives,  of  Philadelphia,  was  one  of  the 
first  to  make  it  practicable  in  1881.  The  Meisen- 
bach  process,  patented  in  1882,  was  the  first 
screen  process  to  be  used  in  a  large  way.  The 
half-tone,  as  has  been  previously  said,  is  em- 
ployed chiefly  in  the  reproduction  of  photo- 
graphs or  drawings  in  which  there  are  tints 
and  masses  involving  delicate  gradations. 

For  the  reproduction  of  drawings  in  line  or 
stipple,  the  process  is  much  simpler,  very  inex- 
pensive and  capable  of  great  expedition.  In  this 
work  the  metal  employed  is  usually  a  zinc  plate 
coated  with  asphaltum  or  with  albumen  mi.xed 
with  bichromate  and  exposed  under  a  reversed 
black  and  white  negative  made  from  the  draw- 
ing to  be  reproduced.  After  exposure  it  is 
washed  with  a  solvent  that  removes  the  un- 
changed part  of  the  coating,  leaving  the  lines  of 
the  design  in  hardened  albumen  or  asphaltum 
upon  the  plate.  It  is  then  etched  into  relief  and 
the  rough  places  gone  over  with  a  graver  and 
the  blank  spaces  or  pure  whites  routed  out.  As 
with  the  half-tone  plate  it  is  then  mounted  on  a 
block  type-high  and  is  ready  to  print. 

Another  familiar  process  employed  in  the 
reproduction  of  line  work  is  known  as  the  swell 
gelatine  process.  A  bichromatized  gelatine  film 
is  laid  on  a  glass  plate  and  e.xposed  under  a 
black  and  white  negative.  The  film  is  then 
soaked  in  water  which  causes  the  lines  which 
were  protected  by  the  dark  parts  of  the  nega- 
tive to  swell  up  while  the  others  do  not  swell. 
The  film  is  then  a  mold  or  matrix  from  which 
a  wa.x  or  plaster  impression  may  be  taken,  and 
from  this  an  electrotype  can  be  made.  This  is  a 
more  difficult  and  uncertain  process,  however, 
and  is  not  very  generally  employed.  There  are 
other  variations  in  the  processes  of  reproducing 
line  work,  which  we  have  not  room  to  detail  here. 

Thus  far  we  have  dealt  with  the  commoner 
or  more  generally  employed  relief  processes. 
Another  most  beautiful  process  involving  just 
the  reverse  of  the  methods  employed  in  the  half- 


PHOTOGRAPHY 


tone  is  known  as  photogravure.  It  may  be  em- 
ployed either  in  the  reproduction  of  drawings,  in 
tint  or  pure  line,  and  the  results  are  a  fascinat- 
ing richness  of  texture,  a  velvety  quality  that  is 
especially  adapted  for  the  reproduction  of  paint- 
ings or  old  etchings.  Some  of  the  most  sumptu- 
ous and  valuable  art  works  of  our  time  are 
illustrated  by  the  use  of  the  photogravure,  and 
it  is  constantly  employed  in  the  reproduction  of 
drawings  and  prints  of  the  old  masters.  One 
of  the  simpler  methods  of  producing  a  photo- 
gravure plate  is  as  follows :  A  copper-plate  cov- 
ered with  asphaltum  or  albumen  mixed  with  a 
bichromate  and  exposed  under  a  black  and  white 
positive.  The  parts  under  the  clear  spaces  of 
the  positive  are  hardened,  those  under  the  opaque 
places  corresponding  to  the  lines  of  the  original 
remain  soluble.  Washing  with  a  solvent  bares 
the  metal  in  the  soluble  places,  and  the  plate  is 
then  etched,  the  hardened  coating  forming  a  re- 
sist. A  grain  is  obtained  in  this  process  by  first 
sprinkling  the  plate  with  powdered  resin  which 
is  made  to  adhere  by  heating.  Photo-aquatint 
is  another  familiar  method  for  the  reproduction 
of  intaglio  half-tone  plates.  There  are  a  num- 
ber of  processes  known  under  various  names 
that  are  somewhat  similar  in  general  character 
and  involve  adaptations  in  the  use  of  sensitized 
gelatine.  Among  these,  the  best  known  are  the 
Woodburytype,  the  stannotype,  the  heliotype, 
the  collotype  and  the  autotype. 

With  the  advent  of  color  in  the  pages  of  our 
leading  magazines,  a  new  impetus  has  been 
given  toward  the  development  of  methods  by 
which  direct  reproductions  can  be  made  of  colored 
originals.  In  the  so-called  three-color  process 
much  has  been  accomplished,  but  very  much  still 
remains  to  be  done.  The  process  is  based  upon 
the  theory  that  all  the  colors  in  the  chromatic 
scale  may  be  derived  from  the  three  primaries, 
red,  blue  and  yellow.  In  making  the  half-tone 
negatives  from  a  colored  original,  ray  filters  are 
used,  which  are  transparent  color  mediums  that 
permit  only  certain  rays  to  be  effective  in  the 
photographic  plate.  The  resulting  plates 
printed  the  one  upon  the  other  in  just  the 
proper  shades  of  red,  blue  and  yellow,  ought  to 
result,  theoretically,  in  an  exact  copy  of  the 
original.  As  a  matter  of  fact  thus  far  these  color 
reproductions  have  at  best  been  but  fair  ap- 
proximations. One  chief  reason  for  this  is  the 
limitation  of  effect  involved  in  any  superposition 
of  colors,  and  this  is  particularly  evident  when 
applied  to  the  use  of  colored  printing  inks. 
Other  reasons  for  the  lack  of  complete  success 
in  this  work  are  the  difficulties  of  securing  abso- 
lutely correct  negatives,  exact  registration  in  the 
printing  and  just  the  right  shades  of  the  pri- 
maries. In  some  directions  notably  in  the  re- 
production of  certain  textiles,  the  three-color 
process  has  been  successful,  but  as  yet  it  re- 
tains many  crudities  and  is  far  from  being  satis- 
tactory  when  employed  in  the  copying  of  paint- 
ings. There  are  a  number  of  modifications  of 
this  process,  and  very  often  the  employment  of 
a  fourth  printing  in  a  carefully  harmonized 
tint  does  much  to  soften  and  blend  the  ordinary 
colors   employed. 

In  all  of  the  various  processes  employed  in 
photo-engraving,  much  has  to  be  left  to  the  skill 
of  the  operator.  Certainly  we  owe  much  to  the 
men  who  have  done  their  part  toward  further- 
ing   the    advancement    of    the    mechanical    pro- 


cesses. While  the  general  principles  and  pro- 
cesses employed  in  these  reproductive  arts  are 
well  known  and  common  property,  there  are  yet 
many  special  adaptations  and  more  or  less  secret 
methods  that  have  grown  out  of  special  experi- 
mentation  and  experience. 

Modern  art  has  been  brought  into  the  house- 
hold by  our  illustrative  magazines  and  papers, 
and  the  art  of  all  time  can  be  studied  in  the 
cheap  reproductions  made  possible  by  these  mod- 
ern photographic  processes.  For  the  photo- 
lithographic process  see  Photo  Lithogr.^phy. 
J.  B.  Carrington, 
Assistant  Editor   '■Scribner's  Magazine.'' 

Photography.  The  fact  that  light  visibly 
affected  matter  —  darkening  some  that  was 
light  and  lightening  some  that  was  dark,  and 
changing  and  discharg;ing  colors,  must  have 
been  noticed  before  history  began  to  be  re- 
corded, although  it  was  not  till  perhaps  the 
fourth  quarter  of  the  l8th  century  that  it  began 
to  receive  anything  like  systematic  attention ;  not 
until  Scheele,  a  Swedish  chemist,  noticing  that 
silver  chloride  darkened  under  the  rays  of  the 
sun,  sought  for  experimental  evidence  of  the 
cause  and  consequence.  He  found  that  the 
action  was  practically  confined  to  the  lower  end 
of  the  spectrum,  the  blue-violet  and  the  ultra- 
violet ;  and  that  the  result  was  a  liberation  of 
chlorine.  Scheele  was  followed  by  many  oth- 
ers, some  of  whom  added  more  or  less  to  the 
desired  information;  but  not  till  1791  does  any 
one  seem  to  have  thought  of  it  as  a  means  of 
picture  making;  at  which  date  there  is  ample 
evidence  in  a  book,  <Tom  Wedgewood,  the  First 
Photographer,'  published  in  1903  by  Duckworth 
&  Company,  of  London,  that  Wedgewood  made 
photographic  copies  of  pictures,  probably  using 
the  salts  of  silver  and  by  "contact  printing." 
A  more  or  less  full  account  of  his  methods, 
written  by  Davy,  appears  in  the  'Journal  of  the 
Royal  Institute'  for  1802,  but  although  it  is 
known  that  he  worked  with  Davy  in  the  lab- 
oratory of  the  Institution  it  does  not  appear  that 
the  latter  had  any  share  in  the  photographic  ex- 
periments. 

To.  Nicephore  Niepce,  however,  belongs  the 
honor  of  getting  the  first  camera  image,  which  he 
did  in  1827,  although  he  had  been  experimenting 
since  1814;  but  as,  according  to  Daguerre,  it  re- 
quired an  exposure  of  from  seven  to  eight 
hours,  it  left  much  to  be  desired ;  and  it  is  safe 
to  say  that  practical  photography  was  not 
reached  till  1839.  Early  in  January  of  that 
year,  Daguerre  first  reported  the  results  of  his 
process  and  published  a  description  of  the  same 
on  19  Aug.  1839.  On  31  Jan.  1839,  Talbot,  who 
had  obtained  permanent  prints  and  camera  im- 
ages as  early  as  1835,  reported  his  process  to 
the  Royal  Society  and  on  21  February  follow- 
ing, published  the  details  of  the  same.  At  the 
same  time  in  the  early  part  of  1839,  Mungo 
Ponton,  in  a  paper  read  at  a  meeting  of  the 
Royal  Scottish  Society  of  Arts,  made  known 
to  the  world  his  discovery  that  soluble  organic 
matter,  in  the  presence  of  an  alkaline  bichro- 
mate, was  rendered  insoluble  by  exposure  to 
light  —  a  discovery  the  value  of  which  was  not 
recognized  for  some  years,  but  which  is  the 
basis  of  all  that  is  included  in  "process  _work.» 

Daguerre  and  Talbot  had  been  working  in- 
dependently and  without  knowledge  of  each 
other  for  several  years,  the  latter  alone  and  on 
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scientific  methods,  having  been  a  student  of 
science,  especially  chemistry,  from  his  school 
days;  the  former  empirically  and,  for  some  time 
before  he  reached  the  goal,  in  conjunction  with 
Niepce.  Niepce  had  been  working  at  the  prob- 
lem since  1814.  He  obtained  camera  images 
in  1827,  and  two  years  later,  at  the  solicitation 
of  Daguerre,  entered  into  partnership  with  him. 
From  the  documentary  evidence  available,  it  is 
at  least  certain  that  the  suggestion  of  the  ac- 
tion of  iodine  on  a  silver  plate  —  which  led 
to  ultimate  success  — came  from  Niepce.  Be 
that  as  it  may;  it  is  worthy  of  notice  that, 
working  on  different  lines  and  with  different 
material,  Daguerre  and  Talbot  found  success 
In  the  same  metallic  haloid,  the  same  silver 
Iodide,  although  made  in  a  very  different  way 
and  giving  very  different  results.  Each  was 
able  to  secure  photographic  impressions,  one 
on  sensitized  paper,  the  other  on  a  sensitized 
plate,  but  were  unable  to  prevent  the  image 
from  fading  out  until  Sir  John  Herschel  in 
1839,  the  same  year,  discovered  that  hypo- 
sulphite of  soda  dissolved  out  the  silver  unaf- 
fected by  light,  thereby  fixing  the  image.  Da- 
guerre's  process,  to  which  he  had  given  the 
name  "daguerreotype,"  consisted  in  exposing 
the  highly  polished  surface  of  a  silver  plate,  or 
a  copper  plate  coated  with  silver,  to  the  vapor 
of  iodine.  The  silver  iodide  thus  formed  passed 
through  various  colors,  depending  on  the  length 
of  the  exposure,  and  experience  soon  showed 
the  color  which  had  the  highest  degree  of  sen- 
sitiveness. This,  on  exposure  in  the  camera, 
produced  no  visible  image,  but,  on  exposing  the 
plate  to  the  vapor  of  mercury  (such  small  quan- 
tity as  arose  from  a  temperature  of  about  140°) 
an  image  was  developed,  the  mercury  vapor  hav- 
ing adhered  to  such  parts  as  had  been  acted  on 
by  light,  and  in  proportion  to  the  quantity  or 
intensity  of  that  light. 

The  image  thus  formed  was  of  exquisite  del- 
icacy, the  minuteness  of  its  detail  being  lim- 
ited only  by  the  degree  of  perfection  of  the 
optical  appliances;  but  the  process  was  slow,  re- 
quiring an  exposure  of  minutes.  Professor  John 
William  Draper,  M.D.,  LL.D.,  of  the  University 
of  the  City  of  New  York,  with  improved  lenses 
early  in  1840  made  the  earliest  sunlight  picture 
of  a  human  face  by  this  process.  The  subject 
was  his  sister.  Miss  Dorothy  Catherine  Draper. 
The  picture  is  the  property  of  Sir  William 
Herschell  of  England.  Nearly  a  year  later, 
Goddard  in  England  and  another  of  the 
same  name  in  America  added  bromine,  which 
reduced  the  exposure  to  seconds.  About 
the  same  time  an  improvement  hardly  less 
important  was  made  by  Fizeau,  known  as 
"gilding,"  the  deposition  of  an  extremely 
thin  film  of  gold  on  the  surface  of  the 
plate,  which  materially  added  to  the  beauty 
and  permanence  of  the  image.  The  diflScult 
point  about  the  daguerreotype  was  that  it  could 
not  be  duplicated  or  multiplied  except  by  mak- 
ing duplicate  original  pictures  with  a  plurality 
of  lenses,  as  is  now  done  with  the  ferrotype  or 
tin  type.  Each  exposure  yielded  a  picture  com- 
plete in  itself,  but  only  one,  a  positive;  whereas 
the  altogether  easier  although  apparently  more 
complicated  method  of  Talbot  gave  a  negative 
that  could  be  duplicated  from  or  multiplied  to 
any  extent. 

Talbot's  process  (calotype,  he  termed  it,  but 
better   known   by   his   own   name)    had   for    its 


support  paper,  and  according  to  his  first  de- 
scription was  made  as  follows :  A  sheet  of 
paper  was  brushed  over  with  a  solution  of  sil- 
ver nitrate,  dried  and  dipped  into  a  solution  of 
potassium  iodide  and  again  dried.  This  he 
called  iodized  paper;  it  was  hardly  if  at  all 
sensitive  to  light,  and  would  keep  indefinitely. 
To  make  it  sensitive,  it  was  brushed  over  with 
what  he  called  gallo-nitrate  of  silver,  a  mixture 
of  solutions  of  silver  nitrate  and  gallic  acid ;  and 
after  exposure  in  the  camera  the  image  was 
developed  by  brushing  over  with  the  same  solu- 
tion and  the  application  of  a  gentle  heat.  The 
image  so  produced  was  a  "negative"  ;  that  is,  the 
lights  and  shades  were  reversed,  darks  in  the 
subject  being  represented  by  lights  or  white 
paper  and  vice  versa.  The  advantage  of  this  lay 
in  the  fact  that  a  sheet  of  the  same  paper  placed 
under  this  negative  and  exposed  to  light  re- 
sulted in  a  positive,  an  image  in  which  the  lights 
and  darks  were  in  their  right  position ;  and 
that  an  unlimited  number  of  such  positives 
could  be  made  from  such  negative.  But  as 
positives  on  calotype  paper  would  require  de- 
velopment, the  same  as  the  negative,  Talbot 
recommended  the  employment  of  the  silver 
chloride  paper  first  brought  before  the  Royal 
Society,  which  simply  required  exposure  to 
light,  or  what  is  now  known  as  "printing-out 
paper."  To  facilitate  this  printing,  and  to  avoid 
as  far  as  possible  the  grain  of  the  paper  in  the 
paper  negative,  he  subsequently  saturated  it 
with  wax ;  and  later  on,  paper  iodized  and 
waxed,  or  "waxed  paper,"  became  an  article 
of  commerce. 

About  this  time,  1840,  too,  the  "amateur" 
may  be  said  to  have  come  on  the  stage.  Le 
Gray's  wax-paper  process,  a  modification  of  the 
talbotype,  which  consisted  in  waxing  the  paper 
before  iodizing  it,  had  come  into  use ;  and  al- 
though it  was  slow  it  yielded  fine  results ;  so 
fine,  indeed,  that  some  of  the  negatives  made 
then  are  quite  equal  to  anything  turned  out  at 
the  present  time,  notwithstanding  all  the  im- 
provements that  have  followed.  Mention  may 
also  be  made  here  of  what  was  known  as  the 
albumen  process,  first  proposed  by  Niepce  de 
Saint  Victor,  a  nephew  of  the  original  Niepce, 
but  perfected  by  Le  Gray  about  1850.  Iodized 
albumen  was  spread  on  a  glass  plate  and  sensi- 
tized by  immersion  in  a  solution  of  silver  ni- 
trate ;  and  it  gave  results  that  for  delicacy  oi 
detail  have  not  been  equaled  except  by  the 
daguerreotype ;  results  so  perfect  that  for  cer- 
tain purposes  —  such  as  transparencies  for  the 
stereoscope  and  for  enlarging  —  it  has  no  equal, 
and,  consequently,  is  still  in  use. 

In  1850,  the  introduction  of  a  practical 
method  of  employing  collodion  as  the  sensitive 
film  and  glass  as  its  support,  gave  photography 
a  new  impetus.  Collodion,  a  solution  of  a  va- 
riety of  gun-cotton  in  a  mixture  of  alcohol  and 
ether,  was  suggested  by  Le  Gray,  in  1850;  but 
it  remained  for  Scott  Archer  of  London  in 
1851  to  give  it  a  practical  form,  and  it  took  like 
wildfire.  Compared  with  the  daguerreotype,  it 
was  simplicity  itself,  while  in  delicacy  of  detail 
and  beauty,  it  was  not  far  behind ;  and,  more  im- 
portant still,  the  image  might  be  either  positive, 
so  as  to  be  available  at  once,  or  negative,  with 
all  the  advantages  of  unlimited  multiplication. 
The  image  on  a  collodion  plate  is  positive  when 
examined  by  reflected,  and  negative  by  trans- 
mitted, light.     With  a  comparatively  short  ex- 


. Copyright,  1900,  by  A.  R.  Dugmore. 

A  BROOD  OF  WILD  CHIPPING  SPARROWS. 
Photographed  on  the  author's  hand  by  himself,  using  an  air  bulb  and  long  lube.     The  mother  bird  is  feeding  her  young,  and 

the  other  parent  flew  just  as  the  exposure  was  made. 


ROCK  BASS. 
Photographed  in  Water 
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posure  and  aevelopment,  the  plate  needs  only 
backing  with  some  black  substance  to  supply 
the  shadows  to  convert  it  into  a  very  beautiful 
picture.  With  longer  exposure,  and  develop- 
ment continued  until  the  highest  lights  are 
opaque,  followed  by  intensification,  if  need  be, 
the  image  is  negative,  and  capable  of  giving 
prints  of  the  very  highest  quality.  The  devel- 
oper used  is  a  solution  of  sulphate  of  iron  and 
acetic  acid,  while  the  fixing  agent  to  fix  or  dis- 
solve out  the  film  unacted  upon  by  light,  is  a 
solution  of  cyanide  of  potassium.  From  this 
duality  of  the  collodion  film  there  arose  two 
classes  of  professional  photographers,  the  few, 
with  higher  .ideals  and  catering  to  the  better 
class  of  the  people,  adhered  to  negatives  of  con- 
siderable size,  generally  "whole  plate,"  8^x65^ 
—  supplying  only  one  print  at  a  time.  The 
other  class,  the  many,  contented  themselves  with 
small  positive  prints,  and  the  "carte  de  visite" 
soon  displaced  the  glass  positive,  or,  as  it  was 
called  in  America,  "ambrotype." 

But  collodion,  or  w-et  collodion,  as  in  the 
light  of  after  developments  it  was  called,  how- 
ever convenient  for  the  professional,  heavily 
taxed  the  amateur  who  went  afield.  The  plates 
had  to  be  prepared  and  finished  on  the  spot, 
which  entailed,  even  when  only  the  smaller 
sizes  were  used,  the  transportation  of  an  amount 
of  apparatus  and  material  that  would  greatly  in- 
commode a  modern  amateur.  This  led  to  a 
demand  for  a  process  that  could  be  employed 
in  the  field  as  easily  as  wax  paper,  and,  after 
many  attempts,  the  result  was  what  was  then 
known  as  "dry  collodion,"  1856-7.  A  dry  col- 
lodion plate  differed  from  a  wet  in  having  the 
free  silver  nitrate  washed  away ;  but  if  then 
dried  and  exposed,  only  a  weak,  useless  image 
could  be  obtained,  as  it  required  something  to 
take  the  place  of  the  silver  as  an  absorber  of 
the  liberated  iodine  and  bromine.  This  ab- 
sorber, or  sensitizer,  as  it  was  called,  consisted 
first  of  certain  preparations  of  gelatine,  then 
tannin,  and  ultimately  almost  any  kind  of  sol- 
uble organic  matter,  tea,  coffee,  malt,  beer,  al- 
bumen, etc.  But  such  plates  were  slow,  five,  ten 
and  fifteen  minutes  being  quite  usual,  even  on 
well-lighted  landscapes,  and  although  it  was  a 
great  relief  to  have  nothing  to  take  to  the  field 
but  a  dozen  plates  in  half  as  many  double  slides 
or  plate-holders,  the  amateur  was  not  satisfied. 

The  next  step  in  advance  was  the  introduc- 
tion of  Sayce  and  Bolton  of  the  "collodio- 
bromide  emulsion  in  1864-5."  This  did  away 
with  the  troublesome  preparation  of  the  plate  in 
the  silver  bath,  it  being  only  necessary  to  pour 
the  sensitized  emulsion  directly  on  the  plate 
and  set  it  up  to  dry.  Exposures  were  now  much 
shorter,  but  still  far  behind  wet  collodion,  and 
so  the  search  for  greater  rapidity  continued. 
Henry  J.  Newton,  an  amateur  photographer,  in 
1870  prepared  a  collodio-bromide  emulsion  of 
considerable  sensitiveness,  which  was  successfully 
used  prior  to  the  introduction  of  the  faster  proc- 
ess. The  emulsion  idea  was  really  the  turn- 
ing-point. It  was  in  1871  that  Dr.  R.  L.  Mad- 
dox  of  England,  an  amateur  photographer,  while 
using  photography  as  an  aid  in  his  microscopical 
work,  discovered  the  possibilities  of  an  emul- 
sion composed  of  isinglass  gelatine  and  bro- 
mide of  silver,  and  published  a  description  of 
his  process  that  year  in  the  'British  Journal  of 
Photography,'  submitting  specimen  negatives  to 
the  publishers.     His  process  may  be  said  to  be 


the  beginning  of  the  now  universally  used  gela- 
tino-bromide  process,  commonly  known  as  the 
"dry  plate"  process.  In  the  preparation  of  the 
emulsion,  only  certain  kinds  of  gelatine  are 
suitable,  and  much  time  was  spent  in  discover- 
ing which  was  the  best.  King,  in  1873,  improved 
the  emulsion  by  washing  out  the  free  silver, 
thereby  increasing  its  rapidity.  In  the  same 
year  IBurgess  began  the  manufacture  and  intro- 
duction of  prepared  plates.  Bennett  in  1874 
sold  a  dry  sensitized  emulsion  or  pellicle  which 
could  be  prepared  for  coating  plates  by  simply 
dissolving  in  hot  water.  Later  Bennett  in  1878 
made  a  great  step  in  advance  by  "cooking"  or 
heating  the  emulsion  at  a  given  temperature  for 
a  certain  period  of  time.  This  wonderfully  in- 
creased the  sensitiveness  of  the  emulsion  to  light 
to  such  an  extent  that  glass  plates  coated  with  a 
film  of  it  became  from  30  to  50  times  more  sen- 
sitive to  light  than  wet  collodion,  which  was 
then  considered  standard.  At  a  meeting  of  one 
of  the  London  societies,  Bennett  showed  full- 
timed  negatives  made  with  such  brief  exposures 
as  to  fairly  astonish  those  present.  JMockhoven 
in  1879  discovered  by  the  introduction  of  am- 
monia into  the  emulsion  remarkable  rapidity 
was  obtained  nearly  equal  to  the  "boiling  or 
heating"  method  of  Bennett.  Very  soon  several 
dry  plate  manufacturers  began  to  supply  the 
prepared  plates  for  the  use  of  photographers. 
About  1880-1  plates  began  to  be  made  in  the 
United  States  by  Cramer  &  Norden,  photog- 
raphers in  Saint  Louis,  Mo.,  and  John  Carbutt 
in  Philadelphia.  It  was  a  new  industry,  for 
heretofore  photographers  were  required  to  pre- 
pare their  own  plates,  always  quite  bothersome 
and  uncertain. 

In  18S4  A.  L.  Henderson,  an  English  photog- 
rapher, demonstrated  before  the  Society  of  Ama- 
teur Photographers  of  New  York,  the  process 
of  making  a  gelatino-bromide  emulsion.  The 
general  process  is  shown  in  the  following  for- 
mula as  used  by  Henry  London : 

First  make  the  following  two  solutions: 

No.   I. 

Bromide  of  potassium 20  grams 

Gelatine,  Nelson's  No.   i 3  grams 

Iodide  of  potassium 4  grams 

Distilled  water 170  c.  c. 

Alcohol,  95  per  cent 25  c.  c. 

No.  2. 

Nitrate  of  silver 25  grams 

Distilled  water 170  c.  c. 

Then    make 

No.  3- 

Heinrichs'  special  gelatine 34  grams 

Nelson's  No.    1   gelatine 4  grams 

Distilled  water 180  c.  c. 

Each  of  the  above  solutions  may  he  prepared  sepa- 
rately, in  ordinary  light.  Solution  No.  i  is  placed  in  a 
water  bath  of  warm  water,  and  constantly  stirred  with 
a  glass  rod;  when  alt  the  ingredients  are  completely 
dissolved,  it  is  tested  with  blue  litmus  paper  for 
acidity;  if  not  acid,  it  is  made  so  by  the  addition  of 
enough  of  the  following  to  turn  the  litmus  slightlv  red: 

Distilled  water   5  drams 

Acetic  acid    i  dram 

No.  I  solution  is  thoroughly  mixed  by  being  placed 
in  a  hot  water  bath  and  agitating,  then  in  a  darkened 
room  illuminated  only  by  a  faint  non-actinic  light.  No. 
2  solution  is  mixed  with  No.  i  solution  in  the  form  of 
a  fine  stream  so  that  the  silver  may  come  in  contact 
with  the  bromide  and  be  converted  into  bromide  of 
silver.  After  cooling  to  90*"  ¥.  a  solution  of  alcohol 
5  c.  c,  (nearly  2  drams)  and  ammonia  (Sp.  Gr.  910) 
—  no  minims  is  added  a  little  at  a  time.  The  emul- 
sion is  then  kept  under  heat  over  night  at  a  temperature 
of  100°  F.  and  solution  No.  3  heated  up  to  125°  F.  and 
then  cooled  down  to  100°  F.  is  added  to  the  sensitized 
solution.  The  whole  is  allowed  to  cool  until  it  solidifies 
into  the  form  of  a  jelly,  this  is  compressed  and  sifted 
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through  a  screen  until  it  is  broken  up  into  small  par- 
ticles and  is  then  washed  in  water  for  several  hours. 
The  water  is  drained  ott  and  the  emulsion  dried.  It  is 
then  melted  at  a  temperature  of  135^  F.  and  zo  c.  c. 
of  alcohol  is  added.  Is  filtered  while  liquid  in  a  warm 
condition,  and  then  coated  upon  leveled  glass  plates 
usually  placed  upon  a  marble  slab.  On  cooling  the 
film  solidifies,  the  plate  is  then  removed  and  placed  in 
a  drying  closet.  After  this  operation  it  is  ready  for 
use  in  the  camera. 

The  foregoing  is  the  basis  of  the  process 
now  used  by  all  the  large  manufacturers  of 
dry  plates,  who  consume  many  tons  of  silver 
gelatine  and  glass  to  supply  the  demand.  Spe- 
cially constructed  machinery  is  used  for  pre- 
paring and  coating  plates  and  paper  with  the 
sensitive  emulsion  on  a  large  scale.  To  explain 
the  magnitude  of  this  work,  there  was  made  in 
the  year  1903  a  single  positive  print  on  gelatine- 
bromide  paper  in  Germany  40  feet  long  by  5 
feet  wide.  A  special  building  was  constructed 
to  hold  the  immense  reel,  over  13  feet  in 
diameter,  on  which  the  exposed  paper  was 
wound  and  developed. 

The  convenience  to  the  novice  or  skilful 
photographer  of  having  a  sensitized  plate  ready 
prepared  and  capable  of  being  used  at  any  time, 
gave  a  great  impetus  to  photography,  and  ex- 
tended its  field  of  usefulness  in  a  remarkable 
degree.  The  great  sensitiveness  of  the  plates 
facilitated  the  practice  of  instantaneous  photog- 
raphy which  led  to  the  manufacture  of  the  hand 
camera,  an  instrument  carried  in  the  hand  by  a 
handle,  having  a  finder  for  locating  the  image 
to  be  photographed,  a  shutter  adjustable  for 
rapid  or  slow  exposures,  and  a  focusing  device 
so  arranged  that  the  instrument  can  be  used  at 
a  moment's  notice  without  the  aid  of  a  tripod. 
The  first  practical  machine  of  this  kind  was  in- 
vented by  a  German,  M.  Schmid,  and  was  in- 
troduced by  E.  &  H.  T.  Anthony  &  Co.  of  New 
York  in  1884-5.  It  was  found  that  the  sensitized 
solution  could  be  applied  to  celluloid  transparent 
film  as  well  as  to  plates.  This  lightened  the 
work  of  the  photographer  and  avoided  the  dan- 
ger of  breakage  which  the  use  of  glass  entailed. 
John  Carbutt  of  Philadelphia  was  the  first  to 
introduce  coated  cut  celluloid  films  in  1883.  In 
1888  there  was  introduced  by  George  Eastman 
of  Rochester,  N.  Y.,  a  new  miniature  hand 
camera  named  the  "kodak,"  which  carried 
spools  or  rolls  of  paper  sensitized  with  a  film 
of  gelatino-bromide  emulsion  of  sufficient 
length  to  take  at  least  100  small  pictures  about 
three  inches  in  diameter.  After  each  exposure 
the  paper  was  reeled  off,  bringing  a  fresh  surface 
behind  the  lens.  The  spool  of  exposed  paper 
was  removed  in  a  dark  room  and  developed 
there.  From  the  paper  negatives  thus  obtained, 
prints  were  made  on  the  same  plan  as  from  the 
paper  negatives  made  by  Fox  Talbot.  Or  by  a 
tedious  process  the  developed  gelatine  film  was 
removed  from  the  paper  support  and  mounted 
upon  a  transparent  gelatine  sheet,  which  avoided 
the  grain  of  the  paper.  A  year  later  improve- 
ments were  made  in  the  manufacture  of  cellu- 
loid films,  whereby  they  could  be  produced  in 
long  strips,  and  these  supplanted  the  paper  at 
first  employed.  The  film  of  the  present  day  is 
simply  a  refinement  of  the  first  celluloid  reliable 
film,  with  the  additional  improvement  that  it 
is  wrapped  in  an  extra  length  of  non-actinic 
opaque  paper,  allowing  the  roll  to  be  inserted  in 
and  removed  from  the  camera  in  open  daylight, 
thereby  dispensing  with  the  usual  dark  room. 
The  rollable  film  is  of  great  utility  to  tourists 


and  others.  The  manipulation  of  the  gelatine 
film  requires  the  use  of  cool  solutions  not  ex- 
ceeding a  temperature  of  80°  F.,  on  account  of 
its  tendency  to  soften  and  dissolve  away  if  too 
warm.  This  tendency  is  checked  by  the  use  of 
alum  or  formaldehyde. 

On  the  Continent,  in  the  United  States  and 
some  other  countries,  the  ferrous  oxalate  de- 
veloper (first  proposed  by  Carey  Lea  in  1878) 
was  at  first  preferred  for  developing  the  bromide 
film  either  on  plates  or  paper;  it  is  prepared  by 
mixing  two  chemicals  separately.  First  a  sat- 
urated solution  of  neutral  oxalate  of  potassium 
is  made,  acidified  slightly  with  oxalic  acid,  then 
a  solution  of  sulphate  of  iron  500  grams  to 
1,000  c.c.  of  water  slightly  acidified  with  sul- 
phuric or  acetic  acid.  Prior  to  development  one 
part  of  the  iron  solution  is  mingled  with  six 
parts  of  the  potash  solution,  which  makes  a 
sherry-colored  solution.  In  this  several  plates 
or  sheets  of  bromide  paper  may  be  successively 
developed.  In  England  the  pyro  ammonia  de- 
veloper was  preferred,  and  is  prepared  by  dis- 
solving about  four  grains  of  pyrogallic  acid 
in  one  ounce  of  water  and  adding  a  drop  or  two 
of  strong  ammonia.  The  negative  obtained  had 
a  brown  and  yellow  color,  rendering  it  a  slow 
printer.  In  1882  Herbert  Berkley  discovered 
that  a  small  quantity  of  neutral  sodium  sulphite 
added  to  the  pyro  ammonia  developer  retarded 
the  oxidation  of  the  developer  and  prevented 
the  yellow  pyro  stain,  yielding  negatives  of  a 
bluish  black  color. 

Soon  after  this,  in  the  United  States,  prior 
to  1884,  H.  J.  Newton  suggested  the  use  of 
sodium  carbonate  (ordinary  sal  soda)  as  a  sub- 
stitute for  the  alkali  ammonia  in  the  pyro  de- 
veloper, which  with  sodium  sulphite  made  a 
solution  that  was  particularly  adapted  to  the 
production  of  negatives  having  quick  printing 
qualities.  The  sodium  sulphite  prevented  tlie 
yellow  stain,  and  the  carbonate  of  sodium  was 
more   stable   than   the   evaporative   ammonia. 

The  proportions  of  the  developer  were : 

Sodium  sulphite   185  grams 

Pyrogallic  acid    30  grams 

Water   500  c.  c. 

Alkaline  Solution. 

Sodium  carbonate   (crystals)   125  grams 

Water   500  c.  c. 

For  a  developer,  30  c.c.  of  pyro  solution  and 
30  c.c.  of  alkaline  solution  are  put  into  185  to 
305  c.c.  of  water.  It  was  found  about  this  titne 
to  obtain  the  best  results  on  plates  having  had 
instantaneous  exposures,  that  potassium  carbon- 
ate as  an  alkali  superseded  soda,  and  this  is 
largely  used  at  the  present  time,  in  combination 
with  soda,  particularly  for  the  development  of 
shortly-timed  plates.  In  1889  and  since  then  the 
new  coal  tar  developing  agents  were  introduced 
under  the  name  of  eikonogen,  metol,  glycin, 
ortol,  etc.  They  largely  take  the  place  of  pyro- 
gallic acid.  The  fixing  agent  for  dissolving  out 
the  creamy  unacted-upon  film,  after  develop- 
ment, is  hyposulphite  of  soda. 

Printing  methods  in  photography  have  been 
as  varied  and  their  improvements  as  great  as  in 
the  case  of  the  negative.  At  first  prints  were 
made  on  plain  silver  chloride  paper,  and  when 
the  ammonia-nitrate  was  substituted  for  the 
plain  nitrate,  some  were  made  that  are  not  ex- 
celled by  anything  at  the  present  day.  The  de- 
sire for  greater  detail,  however,  brought  into 
use    albuminized    paper,    which    not    only    came 


I.    The  Original  Print 


2      The  Yellow  Plate. 


3.    The  Red  Plate. 


4.     Red  and  Yellow  Connbined. 


S.    The  Blue  Plate.  "'    ^onibination  of  the  Three  Colors. 

Showing  the  different  steps  in  obtaining  a  picture  in  colors  from  a  sing/e  negative. 
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into  universal  use,  but  held  its  sway  until  com- 
paratively recent  times.  About  a  decade  ago 
it  was  displaced  by  paper  coated  with  a  chloride 
emulsion,  a  highly  glossy  family,  generally 
known  as  the  "aristo."  This  still  continues  in 
use  and  is  largely  used  in  prints  intended  for 
process  reproduction,  on  account  of  the  clear 
rendering  of  fine  details.  For  truly  pictorial 
work  methods  which  give  "mat"  or  plain  paper 
prints  are  preferred.  The  principal,  or  the 
most  generally  employed,  are  the  "carbon"  and 
the  "platinum"  methods,  both  introduced  in  the 
sixties,  though  both  lay  dormant  for  many  years. 

Carbon,  probably  the  best  of  all  printing 
methods,  although  platinum  is  a  close  second, 
is  more  of  a  mechanical  than  a  chemical  pro- 
cess. It  uses  a  paper  coated  with  bichromated 
gelatine,  colored  with  finely  divided  carbon  or 
other  pigment.  This  is  exposed  under  a  nega- 
tive, and  wherever  light  has  reached  the  "tissue," 
as  it  is  called,  and  just  in  proportion  to  the 
quantity  or  intensity  of  that  light,  the  gelatine 
becomes  insoluble.  Immersed  in  warm  water, 
the  soluble  parts  of  the  tissue  (those  protected 
by  the  opaque  or  semi-opaque  parts  of  the  nega- 
tive, and  consequently  the  lights  of  the  picture) 
soften  and  are  washed  away.  Just  who  first 
proposed  carbon  it  is  diflicult  to  say.  Fargier, 
in  France,  was  early  in  the  field,  but  to  Swan  of 
England  is  due  the  credit  of  first  making  it  a 
practical  process ;  although  Blair  of  Perth,  Scot- 
land, was  the  first  to  recognize  the  crucial  part 
of  it  —  the  necessity  for  exposing  through  the 
back  of  the  tissue,  or,  in  other  words,  develop- 
ing from  the  side  opposite  to  that  which  was 
exposed.  Platinum  was  introduced  by  Willis 
of  England  in  1874,  and  is  based  on  the  fact  that 
a  platinum  salt  is  reduced  to  its  metal  in  the 
presence  of  potassium  oxalate  and  a  ferrous 
salt  of  iron.  At  first  the  paper  was  coated  with 
the  ferric  salt  of  iron  and  exposed  to  light  un- 
der the  negative,  the  light  changing  the  ferric 
to  the  ferrous  salt.  Development  was  effected 
by  a  hot  solution,  a  mixture  of  the  oxalate  and 
the  platinum  salts ;  but  more  recently  the  plat- 
inum has  been  mixed  with  the  iron,  and  de- 
velopment carried  on  in  a  cold  solution  of  po- 
tassium oxalate. 

During  recent  years  two  modifications  of 
the  carbon  printing  process  have  come  into 
pretty  general  use,  especially  among  pictor- 
ialists :  "gum-bichromate"  and  "ozotype."  They 
are  simpler  than  the  original  method,  do  not 
reverse  the  imatje,  need  no  transfer,  and  are 
supposed  to  give  greater  control. 

In  the  gum-bichromate  process,  paper  is 
evenly  coated  with  a  suitable  mi.xture  of  gum- 
arabic,  coloring  matter  and  potassium  bichro- 
mate, and  dried.  It  is  printed  under  a  negative 
in  the  ordinary  way  and  developed  by  floating 
on  water  of  suitable  temperature,  assisted  by 
bru.sh  action,  letting  the  water  fall  in  streams 
and  sometimes  mixed  with  sawdust  to  assist  the 
removal  of  color  from  the  lights. 

In  the  ozotype  process  perfected  by  Manly, 
paper  is  coated  with  a  patented  sensitive  solu- 
tion consisting  of  potassium  bichromate  and 
certain  other  salts,  dried  and  printed  as  in 
gum-bichromate ;  and  may  then  be  kept  indefi- 
nitely. To  develop  the  print  the  printed  paper, 
with  a  slightly  visible  image,  is  soaked  in  a 
solution  of  hydroquinone  acetic  acid,  copper  or 
iron  sulphate,  etc.,  according  to  the  effect  de- 
sired,   and,    under    the    solution,    brought    into 


contact  with  a  piece  of  carbon  tissue,  or  the 
"plaster"  prepared  by  the  patentee.  Develop- 
ment takes  place  in  warm  water,  the  coloring 
matter  of  the  plaster  or  tissue  adhering  to  the 
parts  of  the  print  acted  on  by  light.  The  ferro 
prussiate  process  (blue  print  process)  was  dis- 
covered in  1843  by  Sir  John  Herschel. 

Not  the  least  important  of  what  may  be 
called  the  side  issues,  or  secondary  applications 
of  photography,  are  the  various  productions  gen- 
erally included  under  "process  work" ;  photo- 
gravure, half-tone,  collotype,  photo-lithography, 
swelled  gelatine,  etc.,  all  the  various  methods 
used  for  book  and  magazine  illustration,  and 
some  of  which  are  employed  in  almost  every 
printing-office.  Here,  too,  Talbot  seems  to  have 
been  the  pioneer.  It  is  true  that  Poitevin,  and 
after  him  Fizeau,  made  intaglio  plates  by  de- 
positing copper  on  a  developed,  not  fixed  da- 
guerreotype ;  but  such  could  never  become  com- 
mercially available ;  while  as  early  as  1843,  we 
know  that  he  was  working  at  a  method  of  en- 
graving on  metal  prints  from  his  negatives,  and 
in  1852  and  1858  he  took  out  patents  for  his 
methods.  In  the  first  he  coated  a  steel  plate 
with  bichromated  gelatine  and  exposed  it  to 
light,  under  the  negative,  for  from  15  to  30 
minutes,  soaked  or  washed  in  water,  soaked  in 
alcohol,  and  dried.  To  break  up  the  deeper 
shadows  he  printed  under  crape  and  even  glass, 
with  ruled  lines,  and  etched  with  platinic  chlo- 
ride applied  with  a  brush.  He  also  covered  a 
plate  with  an  aquatint  ground,  consisting  of 
particles  of  resin  applied  before  coating  it  with 
the  gelatine.  In  the  second  method,  in  addi- 
tion to  various  modifications,  he  dusted  the 
printed  plate  with  powdered  resin,  fixed  it  by 
heating,  and  etched  with  perchloride  of  iron. 
So  well,  indeed,  had  he  studied  the  subject, 
that  the  photogravure  of  the  present  day  is  al- 
most identical  with  that  patented  by  him  in 
1858,  and  prints  from  those  plates,  made  a  year 
later,  now  existing,  compare  favorably  with 
most  of  the  work  of  the  present  time. 

The  collotype,  a  photograph  in  printing  ink, 
termed  now  "albertype,"  may  be  taken  as  an 
example  of  the  best  of  its  kind.  It  is  produced 
as  follows :  A  glass  plate  was  thickly  coated 
with  bichromated  gelatine,  and  to  give  it  the 
necessary  hardness  a  little  chrome  alum  was 
added.  It  was  first  exposed  to  light  for  a 
short  time  on  the  glass  side,  and  then  under  a 
negative  in  the  ordinary  way  till  the  desired 
impression  was  made.  Soaked  in  water,  only 
the  parts  not  acted  on  by  light  absorbed  it  suffi- 
ciently to  refuse  to  take  ink  from  the  litho- 
graphic roller,  and  in  this  way  excellent  prints 
in  half-tone  were  made.  It  was  known  as 
"lightdruck,"  "heliotype,"  etc.,  and  is  still  more 
or  less  in  use.  Almost  as  early,  and  still  more 
extensively  employed,  was  photo-lithography. 
Asser  of  Amsterdam  was  the  first  to  put  it  to 
practical  use,  but  probably  it  is  to  Osborne  of 
Melbourne  that  we  are  indebted  for  the  modi- 
fications which  made  it  the  process  now  em- 
ployed by  every  map-maker  in  the  world. 
Briefly,  a  sheet  of  suitable  paper  is  coated  by 
floating  on  a  solution  of  bichromated  gelatine  or 
albumen;  printed  under  a  negative,  and  inked 
either  by  a  roller  or,  better  still,  by  spreadmg 
the  ink  evenly  on  a  stone,  and  passmg  the  paper 
through  the  press  once  or  twice  as  if  drawmg 
a  proof.  The  inked  sheet  is  then  laid  face  down 
on  warm  water  if  gelatine  has  been  employed, 
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and  cold  if  albumen.  The  gelatine,  where  light 
has  not  affected  it,  swells  and  dissolves,  leaving 
ink  only  where  light  has  acted,  the  parts  repre- 
senting the  dark  lines  of  the  original.  A  spray 
with  water  or  even  a  slight  wash  with  a  sponge 
makes  it  ready,  after  drj-ing,  for  transferring  to 
the  stone,  and  the  quality  of  the  work  will  de- 
pend on  the  care  given  to  the  preparation  of  the 
transfer. 

But  the  two  most  generally  employed  meth- 
ods of  reproduction  are  "photogravure"  and  the 
•half-tone";  the  former  for  the  reproduction  of 
paintings  and  photographs  for  high-class  book 
illustration,  which,  being  an  intaglio  production, 
is  printed  in  the  copper-plate  press,  and  con- 
sequently more  costly  than  the  latter.  Particu- 
lar methods  are  generally  kept  as  trade  secrets, 
but  something  like  the  following  is  usually 
adopted:  A  negative  is  first  made  from  the 
painting  or  photograph,  and  from  this  a  posi- 
tive. The  positive  is  printed  on  a  plate  of  copper 
coated  with  a  solution  of  bitumen,  which,  as 
was  discovered  by  Kiepce,  becomes  insoluble  on 
exposure  to  light.  The  plate  is  then  soaked  in 
oil  of  lavender  or  other  solvent  of  bitumen,  and 
etched.  "Half-tone,"  however,  is  by  far  the  most 
important  of  all  the  "process"  methods.  It  has 
revolutionized  book  and  especially  magazine  il- 
lustration, made  wood  engraving  almost  a  lost 
art,  and,  by  its  accurate  reproduction^  of  the 
photograph,  given  to  illustrated  books  of  travels 
and  natural  histor>-  a  value  they  did  not  pre- 
viously possess.  As  with  photogravure,  half- 
tone blocks  may  be  produced  in  various  ways, 
and  some  of  them  are  regarded  as  trade  se- 
crets ;  but  the  following  is  the  method  most  fre- 
quently adopted:  From  the  photograph,  pref- 
erably on  glossy  paper,  is  made  a  negative;  and 
to  break  it  up  into  the  necessarj-  dots  the  plate 
is  exposed  behind  a  lined  screen.  The  lines 
may  be  all  the  way  from  80  to  250  per  mch,  de- 
pending on  the  purpose  for  which  the  block  is 
to  be  employed;  a  "screen"  consisting  of  two 
ruled  plates,  placed  face  to  face,  with  the  lines 
at  right  angles  or  otherwise  crossed,  and  ce- 
mented together.  The  negative  must  also  be 
reversed  from  right  to  left,  and  this  may  be 
accomplished  either  by  a  prism  or  a  mirror  placed 
in  front  of  the  lens  of  the  copying  camera,  or 
by  stripping  the  negative  from  its  glass  support 
and  reversing  it  while  printing  on  the  copper. 
The  shape  and  size  of  the  diaphragm  opening  is 
also  of  importance,  as  it  acts  in  conjunction  with 
the  screen,  and  has  considerable  influence  on 
the  nature  of  the  dots. 

Frederick  E.  Ives  invented  the  first  successful 
half-tone  process  and  half-tone  three-color 
printing  in  1878,  when  he  had  charge  of  the 
photographic  laboratory  at  Cornell  University. 
The  half-tone  process  was  simplified  in  opera- 
tion in  1880.  introduced  commercially  in  Phila- 
delphia in  February  1881,  and  patents  issued  in 
the  same  year.  This  was  a  photo-mechanical 
process,  the  translation  of  the  body  shades  of 
the  photograph  into  definite  line  and  dot,  as  re- 
quired for  typographic  printing,  depending  upon 
the  relation  of  ruled  V-shaped  lines  to  the  un- 
even surface  of  a  photogelatine  relief. 

The  half-tone  process  now  universally  em- 
ployed was  the  result  of  Mr.  Ives'  effort  in  1885 
to  obtain  the  results  more  directly  and  economi- 
cally, by  substituting  the  application  of  an  optical 
V  line  to  a  camera   image   for  the  application 


of  the  ruled  V  line  to  the  photogelatine  relief. 
The  crossline  sealed  screen  and  the  regulation 
of  the  gradation  of  line  and  dot  by  screen  dis- 
tance and  special  lens  diaphragms  was  a  part  of 
the  invention  as  operated  by  Ives  in  1886,  and 
afterward  taught  to  others,  but  not  patented. 

Photography  in  natural  colors,  or,  as  Sir 
W.  de  W.  Abney  has  it,  in  the  colors  of  nature, 
has  almost  from  the  first  been  the  dream  of 
many  experimenters ;  but,  notwithstanding  all 
that  has  been  done,  we  are  no  nearer  it  than 
when  they  began.  Color  photography,  however, 
that  is,  photographs  having  the  semblance  of 
the  natural  colors,  has  made  considerable  prog- 
ress. Becquerel  was  the  first  to  secure  on 
silver  chloride  something  approaching  the  col- 
ors of  the  spectrum,  but  got  no  further;  and  to 
Ducos  du  Haroun  is  due  the  credit  for,  in  1869, 
clearly  foreshadowing  the  three  methods  which 
include  all  that  has  as  j-et  been  done  in  it  —  the 
superimposing  of  three-color  images,  Joly- 
McDonough  colored  lines,  and  Lippmann's  inter- 
ference process.  Taking  them  in  the  order  of 
their  least  importance,  Lippmann's  method  is  to 
expose  a  verj-  thin  sensitive  film  backed  by  mer- 
cury as  a  reflector,  to  the  colored  object.  Inci- 
dent light  reflected  from  the  metallic  mirror  in 
contact  with  the  film  results  in  interference,  and, 
as  the  constituents  of  white  light  are  of  varied 
wave-lengths,  produces  in  the  film  a  series  of 
planes  parallel  with  its  surface,  emitting  colored 
light  exactly  as  does  the  soap-bubble ;  but  the 
process  is  difficult,  and  not  likely  ever  to  be 
more  than  a  scientific  curiosity.  In  the  Joly- 
McDonough  method  a  negative  is  made  in  the 
ordinarj-  way,  but  with  a  glass  plate  with  closely 
ruled  colored  lines  in  front  of  and  in  contact 
with  the  sensitive  plate.  From  the  negative  so 
made  a  positive  is  printed,  and  a  second  or  view- 
ing screen  with  similar  colored  lines  is  placed  in 
contact  with  it,  and  in  exact  register  with  the 
impressed  lines,  the  result  being  a  picture  in 
the  semblance  of  the  natural  colors. 

The  "three-color"  method  is  the  most  impor- 
tant, as  it  has  the  greatest  commercial  possi- 
bilities, and  gives  the  most  varied  and  most  sat- 
isfactory results.  Although  Collen,  in  1865,  was 
probably  the  first  to  suggest  the  method,  and 
Du  Haroun,  in  1869,  outlined  it  clearly,  they  and 
those  that  followed  them  were  on  the  wrong 
track,  working  on  the  theory  of  Brewster,  which 
never  could  lead  to  success,  instead  of  that  of 
Young,  Helmholtz,  and  Maxwell,  now  univer- 
sally accepted.  The  first  to  recognize  this  was 
Fred  E.  Ives  of  Philadelphia,  and  to  him  more 
than  to  any  other,  or  indeed  to  all  the  others 
together,  are  we  indebted  for  the  great  progress 
that  has  already  been  made.  The  first  experi- 
mental half-tone  three-color  plates  and  prints 
were  made  in  1881,  and  had  the  characteristics 
which  were  patented  by  others  many  years 
after.  Briefly,  three  negatives  —  color  records 
they  may  be  called —  are  made  on  ortho- 
chromatic  plates ;  plates,  that  is,  made  more 
or  less  sensitive  to  the  green  and  red  of 
the  spectrum  as  well  as  to  the  blue,  each 
exposed  under  a  suitable  colored  screen  or  color 
filter.  Each  of  the  negatives  so  made  includes 
practically  onb'  one  of  the  series  of  three  wave- 
lengths that,  separated,  produce  the  sensation  of 
color,  and  when  combined  that  of  white  light. 
From  these  negatives  half-tone  blocks  are  made 
and  printed,  one  over  the  other,  in  suitably  col- 
ored inks 
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A  serious  objection  to  silver-bromide,  the 
sensitive  salt  in  the  ordinary  photographic  plate, 
is  the  fact  that  it  is  so  much  more  sensitive  to 
the  blue-violet  than  to  the  green  and  red  of  the 
spectrum  as  to  give  a  very  false  rendering  of 
color  values  or  luminosities,  the  darker  colors 
showing  as  the  lighter,  and  ''ice  versa.  Dr.  W. 
H.  Vogel  was,  perhaps,  the  first  to  find  that  the 
addition  of  certain  dyes  to  the  emulsion  tended, 
to  a  large  extent  at  least,  to  equalize  the  sensi- 
tiveness ;  and  to  plates  prepared  with  such  an 
emulsion  or  soaked  in  the  dyes  after  prepara- 
tion, he  gave  the  name  of  orthochromatic  or 
isochromatic.  But  even  the  most  evenly  sensi- 
tive of  such  plates  are  still  more  sensitive  to  the 
blue-violet  than  to  the  red  and  green  and  for 
the  best  results — -the  true  rendering  of  color 
luminosity,  it  is  desirable  to  employ  color  filters 
or  screens  that  will  absorb  the  excess  of  blue- 
violet. 

The  beginning  of  the  moving  picture  idea 
was  early  in  1878,  prior  to  the  introduction  of 
the  present  rapid  dry  plate,  by  E.  J.  Muybridge, 
a  photographer  in  San  Francisco,  Cal.,  who  pho- 
tographed the  movements  of  a  racing  horse 
owned  by  Leland  Stanford  by  having  a  series 
of  individual  cameras  placed  in  a  row  about  one 
foot  apart,  the  shutters  of  which  were  electri- 
cally operated  automatically,  as  the  horse  moved 
forward.  This  first  experiment  proved  that  a 
trotter's  feet  are  entirely  off  the  ground  together 
twice  during  the  making  of  a  stride.  In  1896 
Edison  and  others  perfected  the  moving  film 
system  in  combination  with  a  shutter. 

In  scientific  investigation  photography  has 
been  remarkably  helpful.  It  has  taken  the  place 
of  manual  labor  in  record-keeping,  measured 
the  velocity  of  flying  bullets,  shown  the  true 
positions  of  animals  in  motion,  and  created  tiie 
"new  astronomy."  As  early  as  1840,  Draper 
had  made  photographs  of  the  moon ;  in  1857  De 
la  Rue  established  heliographic  observation  of 
sun  spots,  a  work  begun  at  Kew,  and  continued 
at  Greenwich  fill  the  present  time.  Employed  in 
p.very  solar  eclipse  since  i860,  photography  has 
told  us  all  that  we  know  of  the  corona  and 
chromosphere ;  it  has  revealed  the  mystery  of 
the  hitherto  puzzling  nebulx.  and,  by  virtue  of 
the  fact  that  the  light  action  is  cumulative, 
has  told  of  the  existence  of  stars  so  far  away  as 
to  be  beyond  the  ken  of  the  human  eye,  aided  by 
the  most  powerful  telescope  yet  made.  At  the 
Astro-photographic  Congress  that  met  in  Paris 
in  18S7,  it  was  resolved  to  make  a  photographic 
survey  and  star-map  of  the  heavens,  and  at  pres- 
ent there  are  18  telescopes,  each  of  13-inch  aper- 
ture, engaged  in  that  work  in  various  parts  of 
the  world,  while  in  most  of  the  more  important 
observatories  photography  and  the  spectroscope 
are  joined  together  and  made  daily,  or  rather 
nightly,  to  tell  us  more  and  more  of  the  mystery 
of  the  heavens. 

As  an  educational  adjunct,  photography  has 
played  an  important  part.  The  projection  lan- 
tern finds  a  place  in  every  well-equipped  lecture- 
room,  and  the  photographic  lantern-slide  lends 
itself  equally  to  the  teaching  of  science  and 
the  illustration  of  travel.  The  beauty  and  ac- 
curacy of  the  photographic  lantern-slide,  and  the 
ease  with  which  it  is  made,  make  it  equally 
available  to  the  college  professor  and  the  itin- 
erant lecturer,  enabling  the  one  to  show  to  a 
whole   class    what   otherwise    would    require   to 
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be  handled  by  the  members  one  by  one ;  and 
giving  to  the  other  an  opportunity  of  making 
a  comfortable  living,  and  in  some  cases  amass- 
ing a  fortune,  by  amusing  and  instructing  the 
popular  audience.  Hardly  less  important,  al- 
though much  less  popular,  is  the  enlarging  of 
small  objects,  "photomicrography."  In  bacteri- 
ology, histolog)',  etc.,  its  importance  can  hardly 
be  overrated,  affording,  as  it  does,  illustrations 
in  works  dealing  with  such  subjects  that  are 
without  a  suspicion  of  the  imperfections  of 
draftsmanship,  and  showing,  as  they  do,  when 
orthochromatic  plates  are  employed,  the  differ- 
ent  luminosities  of  the  various   stains. 

Nor  is  photography  less  important  from  a 
social  point  of  view.  While  it  displaced  minia- 
ture painting,  a  style  that  only  the  rich  could 
enjoy,  it  gave  a  better  likeness  of  loved  ones 
equally  available  to  rich  and  poor.  It  has  given 
us  correct  instead  of  fancy  or  distorted  views 
of  the  manners,  customs,  and  scenery  of  distant 
lands ;  enabled  the  cottager  to  decorate  his  walls 
with  better  pictures  than  were  available  to  his 
richer  neighbor  previous  to  its  advent,  and  given 
a  new  interest  to  periodical  literature  by  the  low 
cost  and  excellent  quality  of  its  illustrations. 
Not  less  wonderful  has  been  its  influence  com- 
mercially. It  has  created  new  branches  of  trade 
and  manufacture,  and  largely  increased  many 
that  were  in  existence  before,  furnishing  well- 
paid  work  to  hundreds  of  thousands  of  both 
men  and  women.  The  glass-maker  and  the  op- 
tician have  wrought  together  till  they  have  given 
us  lenses  as  nearly  perfect  as  we  can  hope  to 
see ;  the  chemist  has  given  us  new  material 
and  improved  the  old,  building  factories  for 
the  manufacture  of  some  by  the  ton  that,  pre- 
vious to  the  advent  of  photography,  were  only 
known  as  curiosities  of  the  laboratory;  while 
the  camera-maker  has  so  exercised  his  inge- 
nuity as  to  give  us  cameras  of  perfect  workman- 
ship and  almost  automatic  in  their  action. 

Compared  with  most  other  branches  of  sci- 
ence and  art,  photography  is  still  in  its  infancy, 
so  that  greater  improvements  may  be  looked 
for.  But  be  that  as  it  may,  surely  enough  has 
been  done  to  make  the  19th  a  memorable  cen- 
tury to  the  photographic  historian. 

John   Nicol.   Ph.D., 
Frederick    C.    Beach,    Ph.B. 


Photography   in   Color.     See    Color   Pho- 
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Photogravure,  f6"t6-gra-vur',  a  process 
of  engraving  in  which,  by  the  aid  of  photography, 
subjects  are  reproduced  as  plates  suited  for 
printing  in  a  copper-plate  press.  The  process 
known  as  heliogravure  is  essentially  the  same. 
See  Photo-encr.winc. 

Photo-glsrph'ic  Engraving,  a  method  of 
photo-etching  invented  by  Fox  Talbot.  See 
Photo-engr.wing. 

Photo-he'Iiograph,  an  instrument  for  ob- 
serving transits  of  \'enus  and  other  solar  phe- 
nomena, consisting  of  a  telescope  mounted  for 
photography  on  an  equatorial  stand  and  moved 
by  suitable  clockwork. 

Pho"to-Iithog'raphy,  a  method  of  produc- 
ing by  photographic  means  designs  upon  stones, 
from  which  impressions  may  be  obtained  in  the 
ordinary  lithographic  press.     The  first  requisite 
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for  the  production  of  a  good  result  by  this  pro- 
cess is  a  suitable  original.  The  drawing  should 
be  made  with  perfectly  black  lines  throughout, 
no  matter  how  thin  the  lines  are ;  the  scale  of 
reduction  should  not  be  too  great ;  the  best 
proportion  is  obtained  when  the  drawings  are 
made  about  one  third  larger  than  the  required 
block ;  the  paper  used  should  be  white  and 
smooth  in  texture. 

The  negative  for  a  line-block  is  made  prefer- 
ably by  the  wet  plate  or  collodion  process,  be- 
cause of  the  facility  with  which  these  plates  can 
be  intensified,  and  the  clearness  of  the  lines; 
the  negatives  for  this  process  must  be  reversed. 
See   Photography. 

Photom'eter,  an  instrument  intended  to 
indicate  relative  quantities  of  light,  as  in  a  cloudy 
or  bright  day,  or  to  enable  two  light-giving 
bodies  to  be  compared.  A  photometer  in  common 
use  was  invented  by  Bunsen ;  it  consists  of  a 
screen  of  thin  paper  moistened  with  a  solution 
of  spermaceti  in  turpentine,  except  a  spot  in 
the  centre.  This  screen  being  placed  on  a  stand 
at  a  fixed  distance  from  a  source  of  light  of 
constant  intensity,  the  ungreased  spot  appears 
darker  than  the  greased  part.  One  of  the  lights 
to  be  compared  is  then  placed  in  front  of  the 
screen,  and  adjusted  at  a  distance  such  that 
the  ungreased  spot  is  illuminated  as  much  as  the 
rest  of  the  screen.  A  similar  experiment  being 
made  with  the  other  light  to  be  compared,  the 
intensities  of  the  two  are  to  one  another  in  the 
proportion  of  the  squares  of  the  distances  from 
the  screen  at  which  the  lights  must  be  placed  in 
order  to  cause  the  disappearance  of  the  un- 
greased spot.  The  art  of  measuring  the  intensity 
of  a  source  of  light  is  termed  photometry. 

Photometry  is  the  art  of  comparing  the 
intensity  of  a  source  of  light  with  that  of  an- 
other source  which  is  taken  as  a  standard.  The 
possibility  of  making  sitch  comparisons  depends 
upon  the  power  of  determining  by  means  of  the 
eye  when  two  neighboring  fields  of  view,  illum- 
inated respectively  by  the  two  sources  in  ques- 
tion, are  equally  bright.  The  sensitiveness  of 
the  eye  to  inequalities  of  brightness  does  not 
greatly  exceed  one  per  cent,  even  under  the  best 
conditions ;  and  since  it  frequently  falls  below 
that  value  from  fatigue  and  from  various  other 
causes,  numerous  attempts  have  been  made  to 
find  photometric  methods  which  are  independent 
of  this  organ,  but  thus  far  without  much  success. 

Photometers. —  Any  instrument  for  the  mea- 
surement of  the  intensity  of  a  source  of  light 
is  termed  a  photometer.  Since  all  attempts  to 
substitute  for  the  eye  such  instruments  as  the 
thermopile,  the  bolometer,  and  the  selenium  cell 
have,  for  the  ordinary  purposes  of  photometry, 
led  to  unsatisfactory  results,  all  existing  photom- 
eters which  have  come  into  general  use  are  based 
upon  the  above  mentioned  power  of  the  eye.  The 
earliest  form,  which  was  originally  described 
by  Bouguer,  was  invented  early  in  the  l8th 
century.  It  consisted  of  a  screen  AB  (Fig.  l) 
illuminated  by  the  sources  of  light  S  and  s,  the 
intensities  of  which  were  to  be  compared.  The 
partition  PC  prevented  the  light  of  .S"  from  fall- 
ing upon  BC  and  that  of  .s  from  reaching  AC. 
The  distance  of  the  two  sources  from  the  screen 
was  adjusted  until  the  illumination  of  AC  ap- 
peared to  the  eye  to  be  equal  to  that  of  BC. 

Since  the  illumination  produced  by  a  source 


of   light  is   inversely  as   the   square  of   its   dis- 
tance :  /i 
ii  =  Const.  — 

h 
bi  —  Const.  — 
dl 
where  di  and  da  are  the  distances  of  S  and  s, 
respectively,  from  the  screen,  bi  and  b:  the  illum- 
ination of  the  screen  due  to  S  and  s  respectively 
and    Ii    and    I:    the    intensities    of   the    screens. 
Since  bi  =  b2  we  have 

h_di 
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An  ingenious  modification  of  this  instrument, 
devised  by  Lambert  (1760)  and  subsequently 
used  by  Rumford    (1794)    is  known  as   the 

Shadow  Photometer  or  Rumford  Photometer. 
In  this  apparatus  an  opaque  body,  usually  an  up- 
right rod  (R,  Fig.  2)  is  placed  in  front  of  the 
screen.  The  surface  of  the  screen  is  illuminated 
by  both  sources  but  the  two  shadows  A,B,  C,D, 
are  each  illuminated  by  light  from  one  of  the 
sources  exclusively.  When  these  shadows  are 
equally  bright  the  distances  of  5'  and  .f  from  the 
shadows  which  they  illuminate  determine  the  rel- 
ative intensity  of  the  two  sources. 

Ritchie  (i8j6)  introduced  a  new  principle 
into  photometry.  He  placed  the  two  lights  to 
be  compared  at  the  ends  of  a  track  or  bar  along 
which  a  box  containing  two  mirrors  M,M'  (Fig. 
3)  could  be  moved,  until  the  rays  from  .5",  re- 
flected at  M  to  the  left  half  of  the  screen  AB 
gave  an  illumination  equal  to  that  from  the 
rays  from  s  reflected  by  M'  to  the  other  half  of 
the  screen.  This  screen  was  of  some  translucent 
material,   usually  paper. 

Bunsen  (1841)  substituted  for  the  Ritchie 
screen  a  sheet  of  unsized  paper  the  central, 
usually  circular,  portion  of  which  had  been  ren- 
dered translucent  by  the  application  of  oil  or  of 
melted  paraffin.  The  paper  when  placed  be- 
tween two  sources  of  light,  the  plane  of  the 
paper  perpendicular  to  the  incident  rays  on 
either  side,  affords  a  very  simple  and  convenient 
means  of  determining  w'hen  the  illumination 
from  the  two  sides  is  equal.  When  subjected  to 
unequal  illumination  from  the  two  sides  the 
translucent  portion  of  the  face  toward  the 
brighter  source  appears  dark,  the  unoiled  por- 
tion bright.  On  the  other  face  the  reverse  is 
true  (see  Fig.  4).  As  the  paper  is  moved  away 
from  the  brighter  source  and  toward  the  weaker 
an  interchange  in  the  appearance  of  the  two  sur- 
faces occurs  and  there  is  a  neutral  position  in 
which  both  appear  alike  and  in  which  it  is 
scarcely  possible  to  distinguish  the  translucent 
portions.  When  this  position  has  been  found 
the  relative  intensities  of  the  two  sources  may 
be  calculated  from  the  law  of  inverse  squares. 
To  facilitate  the  observations  the  bar  or  track 
upon  which  the  paper  screen  is  mounted  is  di- 
vided into  a  convenient  number  of  equal  parts. 

The  sheet  of  paraffined  paper,  technically 
known  as  the  Bunsen  disk,  is  usually  mounted 
in  a  wooden  box  with  blackened  walls  (the  pho- 
tometer carriage),  which  slides  or  rolls  along 
the  track  between  the  sources  of  light.  Two 
small  mirrors  (.1/  and  M\  Fig.  5),  mounted 
obliquely  within  the  box,  enable  the  operator  to 
observe  simultaneously  the  two  faces  of  the 
paper   {0.0.) . 
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In  practice  the  paper  is  frequently  used  with 
an  unoiled  central  disk,  the  remainder  of  the 
surface  being  rendered  translucent  by  treatment 
with  oil  or  paraffine.  To  avoid  the  use  of  oil 
or  paraffine  which  gives  a  surface  which  soon 
becomes  soiled  from  dust  in  the  air,  two  similar 
paper  screens  are  sometimes  employed.  Identi- 
cal portions,  in  form  either  a  disk  or  a  star, 
are  cut  out  from  the  centre  of  each.  A  sheet 
of  tissue  paper  placed  between  the  two  then 
affords  a  translucent  region  which  takes  the 
place  of  the  oiled  paper  of  Bunsen's  original  de- 
vice. 

The  various  forms  of  photometer  already 
described  and  all  others  which  depend  upon  the 
power  of  the  eye  to  detect  slight  inequalities  of 
illumination  are  essentially  of  equal  sensitive- 
ness. They  are  all  limited  by  the  sensitiveness 
of  the  eye  and  approach  the  maximum  degree 
of  delicacy  as  we  fulfil  more  and  more  nearly 
the  conditions  under  which  the  eye  can  be  used 
to  the  best  advantage.  All  forms  of  the  Ritchie 
and  Bunsen  photometers,  of  each  of  which  many 
modifications  have  been  devised,  are,  however, 
subject  to  a  peculiar  source  of  error.  It  is 
found  that  when  two  sources  of  light,  the  rela- 
tive intensities  of  which  are  known,  are  com- 
pared by  means  of  such  photometers,  observers 
will  persistently  set  the  instrument  to  a  false 
position.  The  majority  of  observers  find  ap- 
parent equality  at  a  position  toward  the  left- 
hand  source.  The  errors  which  are  constant  for 
a  given  observer,  however  great  his  experience, 
range  from  i  per  cent  to  lo  per  cent.  They 
appear  to  be  analagous  to  the  errors  which  occur 
when  one  endeavors  to  bisect  a  straight  line  by 
the  eye  without  the  use  of  instruments.  The 
existence  of  this  personal  error  has  led  to  the 
substitution,  whenever  extreme  precision  is  de- 
sired, of  a  form  of  photometer  in  which  only 
one  eye  is  used  and  in  which  the  conditions  of 
maximum  delicacy  are  more  completely  met  than 
in  any  of  the  earlier  types  of  instrument. 

The  photometer  in  question  was  invented  by 
Lummer  and  Brodhun.  In  this  photometer  as 
in  the  instruments  of  the  Ritchie  and  Bun- 
sen  types,  the  two  sources  of  light  to  be  com- 
pared are  mounted  at  the  end  of  a  graduated  bar 
or  track.  Upon  this  runs  the  photometer  car- 
riage, the  essential  features  of  which  are  as  fol- 
lows: 

1.  An  opaque  screen  {0.0,  Fig.  6)  upon  the 
whitened  faces  of  which  the  light  from  the  two 
sources  shines ;  each  face  of  the  screen  being 
illuminated  exclusively  from  one  of  the  sources 
of  light. 

2.  The  device  by  which  both  faces  of  the 
screen  can  be  observed  simultaneously  without 
the  use  of  both  eyes.  This  consists  of  two 
precisely  similar  mirrors  M,M',  mounted  facing 
each  other  within  a  dark  box  not  shown  in  the 
diagram.  The  diffusely  reflected  rays  from  the 
screen  reach  these  mirrors  at  an  angle  of  45° 
and  are  reflected  as  shown  in  the  figure.  Where 
the  reflected  rays  cross  each  other  at  an  angle 
of  90°,  is  placed  an  ingenious  arrangement  tech- 
nically known  as  the  Lumraer-Brodhun  body, 
(BDEF)  which  consists  of  two  right-angled  re- 
flection prisms  placed  with  oblique  faces  to- 
gether so  as  to  form  a  cube.  The  face  of  one 
of  them  is,  however,  cut  away  so  that  contact 
occurs  only  over  a  small  circular  space  in  the 
middle   of  the  face.     Light  from  the  source  S 


(Fig.  6)  diffusely  reflected  from  the  left  hand 
face  of  the  screen  and  received  upon  the  mirror 
M,  enters  the  body  through  the  face  AB.  Those 
portions  of  the  beam  which  reach  the  central 
face  of  contact  pass  through  uninterrupted,  while 
all  other  portions  are  intercepted  by  total  re- 
flection within  the  prism.  Light  from  s,  diffusely 
reflected  from  the  right-hand  face  of  the  screen, 
is  reflected  by  the  mirror  M'  to  the  face  DE  of 
the  body.  Those  portions  which  fall  upon  the 
central  area  of  contact  pass  through,  but  the 
surrounding  portions  are  totally  reflected  and 
leave  the  body  in  paths  parallel  to  and  surround- 
ing the  path  of  the  transmitted  beam  which  has 
come  through  the  face  of  contact  from  the  mir- 
ror M.  Observations  are  made  by  means  of  a 
small  telescope  T,  the  field  of  view  of  which 
consists  of  a  disk  of  light  coming  from  S, 
surrounded  by  a  ring  of  light  from  s.  If  the 
illumination  of  the  side  of  the  screen  facing  j 
be  brighter  than  that  upon  the  opposite  face  of 
the  screen,  which  receives  its  light  from  S,  one 
sees  a  bright  disk  of  light  surrounded  by  a  dark 
ring.  When  the  position  of  the  photometer  car- 
riage upon  which  the  screen,  mirrors,  body  and 
telescope  are  mounted  is  moved  to  a  position 
such  that  the  two  sides  of  the  screen  are  equally 
illuminated,  disk  and  ring  are  equally  bright. 
The  distances  from  the  two  sources  are  then  read 
upon  the  scale  of  the  photometer  bar  and  the 
relative  intensities  of  the  sources  are  computed. 
The  accuracy  of  this  form  of  photometer  depends 
upon  the  following  conditions:  (i)  The  opaque 
screen  must  stand  in  the  line  joining  the  two 
sources  of  light.  (2)  Its  two  faces  must  be 
identical  in  character  both  as  regards  color  and 
power  or  diffuse  reflection.  (3)  The  mirrors  M 
and  M'  must  be  identical  as  regards  reflecting 
power  and  must  be  symmetrically  placed.  (4) 
The  Lummer-Brodhun  body  must  be  optically 
perfect  so  that  transmission  through  the  faces  of 
contact  will  be  complete. 

The  construction  of  the  instrument  is  such 
as  to  permit  of  reversal  by  revolving  the  whole 
apparatus  upon  a  horizontal  axis  through  180°. 
The  face  of  the  screen  which  previously  was 
lighted  from  the  source  S  by  means  of  the  mirror 
M  and  the  prism  ABG  now  receives  its  light 
from  s  and  vice  versa.  Any  lack  of  uniformity 
in  the  two  sides  of  the  apparatus  is  thus  readily 
detected  and  can  be  eliminated. 

Standards  of  Light. —  When,  owing  to  the 
development  of  the  gas  industry,  the  art  of 
photometry  began  to  take  on  commercial  im- 
portance, it  became  necessary  to  have  recognized 
standards  of  comparison.  The  standard  adopted 
in  France  was  a  vegetable  oil  lamp  with  me- 
chanical draft  burning  colza-oil  and  known  from 
its  inventor  as  the  Carcel  lamp.  The  dimensions 
of  the  lamp  were  carefully  specified  together 
with  the  form  and  size  of  the  chimney  and  the 
amount  of  oil  (42  grams  an  hour)  to  be  con- 
sumed. 

In  England  the  light-unit  adopted  by  gas 
manufacturers  and  subsequently  legalized  by  the 
Board  of  Trade  was  the  light  given  by  a  candle. 
The  British  standard  candle  was  made  of  sper- 
maceti. It  was  slightly  conical  in  shape  for 
convenience  in  molding  and  of  such  size  (-py 
inch  in  diameter  at  the  bottom,  10  inches  long 
and  Tnr  inch  in  diameter  at  the  top)  as  to  con- 
sume 120  grains  of  wax  per  hour.     The  wicks 
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were    made    of    three    strands    of   cotton,    each 
strand  consisting  of  l8  threads. 

In  Germany  the  manufacturers  of  illuminating 
gas  adopted  as  their  standard  a  candle  of  par- 
affin. This  candle,  which  is  known  as  I'frciits- 
kerze,  had  a  diameter  of  22  mm.  The  wick  con- 
sisted of  25  strands  of  cotton.  The  height  of  the 
f^ame  when  burning  normally  was  50  mm.  In 
Munich  the  legalized  standard  agreed  upon  be- 
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Fig. 


-Bouguer's  Photometer. 


tween  the  city  and  the  gas  company  was  the 
light  from  a  stearine  candle  slightly  conical  in 
form,  of  a  mean  diameter  of  20.5  mm.,  the  height 
of  the  flame  being  56  mm. 

The  practical  advantage  of  the  candle  as  a 
light  unit,  which  consists  in  the  fact  that  it  is 
a  form  of  light  with  which  the  public  is  familiar, 
led  to  the  introduction  in  France  of  a  standard 
candle  known  as  la  bougie  de  I'ctoile.  This  was 
a  stearine  candle  consuming  10  grams  an  hour. 
Its  light  was  appro.ximately  equal  to  7  of  a 
carcel.     The  height  of  the  flame  was  52.5  mm. 

E.xtended  studies  of  the  performance  of 
standard  candles  and  countless  attempts  to  de- 
termine the  relative  intensities  of  the  various 
forms  legalized  in  the  difi^erent  countries  have 
only  served  to  demonstrate  the  inadequacy  of 
this  source  of  light  even  when  prepared  with 
the  utmost  care,  to  serve  as  a  standard  in  pho- 
tometry. Almost  the  only  advantage  such  a 
unit  possesses  is  found  in  the  fact  that  the  term 
candlc-poii'er  has  a  familiar  sound  to  the  public. 

The  range  and  character  of  the  fluctuations  of 
the  British  standard  candle  may  be  seen  from 
the  curve  in  Fig.  7  which  is  taken  from  measure- 
ments made  by  Sharp  &  Turnbull  ('Transactions 
of  the  American  Institute  of  Electrical  En- 
gineers,' Vol.  13,  page  14s,  1896).  The  curve 
covers  a  period  of  60  minutes  during  which 
the  brightness  of  the  candle  was  observed  at 
intervals  of  30  seconds.  It  will  be  seen  that  the 
intensity  of  the  flame  is  subject  to  frequent 
fluctuations  often  amounting  to  more  than  10 
per  cent. 

The  altogether  unsatisfactory  performance  of 
the  various  forms  of  standard  candle  has  lead  to 
numerous  attempts  on  the  part  of  photometrists 
to  find  a  more  reliable  standard  of  light.  A 
form  of  standard  lamp  introduced  by  Methven 
(18/8)  and  consisting  of  an  .Argand  burner  for 
ordinary  illuminating  gas  with  a  metal  screen 
which   cuts   off   all    but   the   central    portion   of 


the  flame  has  been  extensively  used  in  gas  pho- 
tometry. The  tests  of  this  standard  have  shown, 
however,  that  it  is  subject  to  variations  but 
little  less  than  those  of  the  candle,  owing  to  the 
variable  character  of  the  gas  employed.  In  1877 
Harcourt  introduced  a  standard  lamp  in  which  the 
petroleum  product  known  as  pentane  is  the  fuel 
employed.  This  substance  which  is  obtained  by 
fractional  distillation  cannot  be  readily  obtained 
in  complete  purity,  but  the  distillate  which  boils 
off  at  50°  C.  consists  largely  of  pentane  with  a 
small  proportion  of  other  closely  allied  hydro- 
carbons. The  liquid  is  highly  volatile  and  in  the 
Harcourt  lamp  the  vapor  is  ignited  at  the  end 
of  a  metal  tube  extending  about  two  inches  above 
the  wick.  A  modified  form  of  the  pentane 
standard  lamp  is  extensively  used  in  gas  photom- 
etry in  the  United  States  and  is  said  to  give  ex- 
cellent results. 

If  a  luminous  flame  is  to  be  the  standard  it 
is  essential  to  find  a  fuel  of  known  and  definite 
composition  and  to  devise  a  lamp  which  will 
insure  its  combustion  under  uniform  conditions. 
E.xtensive  experiments  with  lamps  burning  vege- 
table and  animal  oils  and  with  a  variety  of  petro- 
leum lamps  have  only  demonstrated  the  necessity 
of  a  proper  fuel. 

One  of  the  few  available  fuels  of  known 
chemical  composition  is  amyl  acetate.  A  stand- 
ard latup  in  which  this  liquid  is  used  as  the 
combustible  was  described  by  Hefner-Alteneck  in 
1884  (Elektrotechnische  Zeitschrift,'  1884,  page 
20).  The  performance  of  this  lamp  was  so 
promising  that  it  was,  after  thorough  and  sys- 
tematic study  at  the  Imperial  Physico-technical 
Institute  in  Charlottenburg,  reduced  to  standard 
form.  The  modified  type  of  amyl-acetate  lamp 
thus  produced  has  become  recognized  as  the 
most  reliable  and  desirable  form  of  primary 
standard  thus  far  proposed. 

The  Hefner  lamp  in  the  final  form  given  it, 
as  the  result  of  the  experiments  made  in  Char- 
lottenburg, consists  of  a  cylindrical  body  of  brass 
upon  which  is  mounted  the  wick  tube.  This  is 
a    vertical    tube    of    German    silver,    the    height, 
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Fig.  2. —  The  Shadow  Photometer. 

diameter  and  thickness  of  wall  of  which  are 
accurately  specified,  and  the  dimensions  and  de- 
tails of  construction  of  which  must  be  followed 
with  precision  if  the  intensity  of  the  flame  is  to 
agree  closely  with  the  standard.  Upon  the 
accuracy  with  which  it  is  possible  to  follow  these 
specifications,  in  metal  working,  the  perform- 
ance  of  the   lamp   depends.     Lamps   which   are 
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faithful  copies  of  those  upon  which  the  original 
investigations  were  carried  out,  give  results  far 
more  consistent  as  to  intensity  of  light  than 
have  been  attained  with  any  other  form  of 
standard  in  which  a  flame  is  used,  and  it  is  this 
complete  and  accurate  reproducibility  which  has 
caused  the  Hefner  lamp  to  be  adopted  as  the 
best  available  primary  standard.    The  light-giv- 


FiG.  3. —  The  Ritchie  Photometer. 

ing  power  of  the  flame  of  this  lamp,  like  that 
of  all  flames,  varies  not  only  with  the  composi- 
tion of  the  combustible  but  likewise  with  the 
height  of  the  flame  and  with  the  amount  of 
moisture  in  the  surrounding  air.  The  relation 
between  flame-height  and  intensity  as  determined 
by  Liebenthal  to  whom  our  knowledge  of  the 
performance  of  the  Hefner  lamp  is  chiefly  due, 
is  shown  in  the  following  table: 

Flame    heights  Intensities 

20  mm.  0.38 

25  mm.  0.55 

30  mm.  0.70 

35  mm.  0.85 

40  mm.  1,00 

45  mm.  1.12 

50  mm.  1.25 

60  mm.  1.50 

To  determine  the  height  of  the  flame  a  gauge, 
which  consists  of  a  lens  throwing  a  magnified 
image  of  the  tip  of  the  flame  upon  a  disk  of 
ground  glass  is  mounted  with  its  axis  40  mm. 
above  the  top  of  the  wick-tube  as  shown  in  Fig. 
8.  The  character  of  the  wick  does  not  affect 
appreciably  the  intensity  of  the   flame. 

A  precise  relation  between  the  intensity  of 
the  Hefner  unit  and  the  various  standard  can- 
dles cannot,  owing  to  the  inconstancy  of  the 
latter,  be  said  to  e.xist.  Since,  however,  candle- 
power  is  still  the  term  according  to  which  nearly 
all  artificial  sources  of  light  are  rated  it  has  been 
found  necessary  to  adopt  some  definite  ratio. 
The  photometrists  of  the  Physico-technical  In- 
stitute, using  numerous  data  obtained  by  various 
observers,  found  as  a  mean  value,  I  Vereins- 
kerze=l.2  Hefners;  also  I  British  Standard 
Candle  =  1.14  Hefners,  or  i  Hefner  =  .877  B.  S. 


Fig.  4. —  The    Bunsen    Disk. 

Candles.  Schiele  from  extensive  measurements 
found  I  Hefner  :=  .881  B.  S.  Candle.  It  is  prob- 
able that  the  factor  .88  gives  as  fair  a  ratio  rep- 
resenting the  average  performance  of  the  candle 
as  can  be  obtained. 

Another  substance  of  definite  composition  the 
flame  from  which  would  be  a  very  desirable 
standard  of  light  is  acetylene.  The  advantage 
of  such  a  flame  over  that  of  the  amyl-acetate 
lamp,  the  ruddy  color  of  which  makes  compari- 
sons with  the  brilliant  sources  of  light  used  in 
modern  illumination,  uncertain,  lies  in  the  fact 


of  Its  far  greater  mtensity  and  whiteness.  Un- 
fortunately acetylene  on  account  of  its  richness 
m  carbon  will  burn  without  smoking  only  when 
mixed,  before  escaping  from  the  burner,  with 
a  considerable  amount  of  air.  In  all  practicable 
forms  of  acetylene  burners  thus  far  devised  the 
openings  for  the  egress  of  the  gas  are  very 
small.  It  is  on  this  account  difficult  to  produce 
burners  all  of  which  will  give  precisely  the 
same  candle-power.  Owing  likewise  to  the 
minuteness  of  these  apertures  the  burner  is 
subject  to  partial  choking  by  small  particles  of 
lime,  etc.,  deposited  from  the  gas.  Thus  the 
amount  of  gas  flowing  under  a  given  pressure  is 
reduced  and  what  is  quite  as  serious,  the  pro- 
portions of  the  mixture  of  acetylene  and  air 
upon  which  both  the  brightness  and  the  color 
of  the  flame  depend  is  changed.  Because  of  the 
difficulty  of  burning  acetylene  under  completely 
controllable  conditions ;  there  is  at  the  present 
day  no  standard  burner  for  use  in  photometry, 
but  as  a  secondary  standard,  subject  to  repeated 
comparison  with  some  reliable  primary  source, 
the  acetylene  flame  has  been  found  to  be  of  great 
value. 

Incandescent  solids  maintained  at  a  constant 
temperature  by  the  action  of  the  electric  current 


Fig.  5. —  Jlirrors  and  screen  of  Bunsen  Photometer. 

would  seem  to  offer  possibilities  for  the  con- 
struction of  a  light  standard  free  from  the  ob- 
jections to  which  all  standard  flames  are  neces- 
sarily open.  Numerous  attempts  to  produce 
light  standards  based  upon  this  principle  have 
been  made ;  the  most  noticeable  being  that  of 
Violle.  Violle's  device  consisted  of  a  mass  of 
platinum  brought  to  its  melting  point  by  the 
action  of  the  current.  He  proposed  to  define 
as  the  standard  the  light  from  a  square  centi- 
metre of  the  surface  of  the  metal  at  the  tem- 
perature of  solidification.  The  advantages  of 
a  standard  capable  of  such  rigorous  definition 
was  so  obvious  that  the  electrical  congress  as- 
sembled at  Paris  in  1881  appointed  a  committee 
to  determine  the  question  of  its  practicability. 
Extended  experiments  at  their  hands  and  on 
the  part  of  the_  members  of  the  Imperial  Tech- 
nical Institute  in  Charlottenburg  have  unfortu- 
nately led  to  the  conclusion  that  the  platinum 
standard  cannot,  with  the  means  ordinarily  at 
command,  be  made  to  give  constant  results. 

In  the  meantime  studies  of  the  performance 
of  the  ordinary  incandescent  lamp  have  shown 
that  we  have  in  it,  when  properly  prepared  and 
handled,  a  source  of  light  better  adapted  as  a 
working  standard  than  any  other  at  present  avail- 
able. The  carbon  filament  heated  in  vacuo  by 
means  of  a  constant  current  is  subject  to  changes 
of  illumination  only  as  the  result  of  the  slow 
disintegration  of  the  carbon  or  of  gradual  loss 
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of  vacuum  in  the  bulb  surrounding  the  filament. 
By  the  use  of  storage  batteries  supplemented 
by  the  regulation  of  a  resistance  in  the  circuit 
it  is  possible  to  maintain  the  filament  of  an  in- 
candescent lamp  in  a  state  of  incandescence,  the 
constancy  of  which  leaves  little  to  be  desired. 
Given  one  such  lamp,  the  intensity  of  which  is 
known  or  is  arbitrarily  taken  as  the  unit,  it  is 
possible  to  determine  the  voltage  at  which  other 
lamps  have  the  same  intensity,  so  tliat  it  is  pos- 
sible to  make  copies  of  the  original  which,  when- 
ever subjected  to  current  at  the  proper  voltage, 
will  return  to  the  intensity  at  which  they  were 
when  the  comparison  was  made.  Thus  while  it 
is  not  possible  to  construct  incandescent  lamps 
which  shall  at  a  prescribed  voltage  give  a  definite 
illumination,  it  is  on  the  other  hand  possible 
by  comparison  of  such  lamps  with  a  given  stand- 
ard to  find  the  various  voltages  at  which  they 
will  have  equal  intensities. 

The  use  of  the  incandescent  lamp  does  not 
fully  solve  the  problem  of  the  standardizing  of 
light  sources ;  for  the  determination  of  the  lamp 
from  which  the  copies  are  to  be  made  must  be 


speaking  of  this  unit  of  illumination.  The  terra 
bougie  (or  candle)  in  this  definition  is  not  any 
of  the  standard  candles  already  described  but  a 
hypothetical  candle  equal  to  the  Hefner.  In 
countries  where  British  measures  are  still  in 
vogue  a  unit  of  illumination  frequently  employed 
is  the  candle-foot  which  is  the  illumination 
afforded  by  a  British  standard  candle  placed  at 
a  distance  of  one  foot  from  the  illuminated 
surface. 
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Fig.  7.- 


■  Fluctuations  of  a  British  Candle. 


The  distribution  of  light  from  the  various 
sources  used  in  artificial  lighting  is  far  from 
uniform,  and  it  is  necessary  therefore  in  order  to 
give  a  complete  description  of  the  lighting  power 
of  any  source  to  determine  the  intensity  of  the 
source  as  viewed  from  all  possible  directions. 
In  the  case  of  certain  sources  of  light  such  as 
the  incandescent  electric  lamp  this  is  easily 
accomplished  by  mounting  the  lamp  at  the  end 
of  the  photometer  bar  in  a  holder  so  constructed 
so  as  to  permit  of  rotation  about  both  a  vertical 
and  a  horizontal  axis  without  displacing  the 
centre  of  the  lamp  from  its  position.  In  the  case 
of  other  sources,  such  as  the  arc  lamp  and  most 


Fig.  6. —  Diagram  of  the  Lummer-Brodhun  Photometer. 

by  reference  to  some  primary  standard  such  as 
the  Hefner  lamp.  Having  once  adjusted  one 
incandescent  lamp  to  agreement  with  the  stand- 
ard, however,  one  may  make  copies  of  these 
which  will  agree  with  one  another  much  more 
closely  than  any  two  Hefner  lamps  or  than  a 
single  Hefner  lamp  upon  successive  trials  will 
agree  with  itself.  If  one  were  to  start  anew, 
with  the  Hefner  lamp  as  a  standard,  and  make 
another  set  of  standardized  incandescent  lamps, 
these,  though  highly  uniform,  might  show  no 
better  agreement  with  the  former  set  than  that 
which  one  can  obtain  in  subsequent  trials  with 
the  lamp  itself.  Such  variations  of  the  Hefner 
lamp  amount  to  about  2  per  cent. 

The  province  of  the  art  of  photometry  does  not 
end  with  the  determination  of  the  intensity  of  the 
light  sent  out  in  a  given  direction  from  any 
source.  One  of  its  chief  purposes  is  to  enable 
us  to  deal  definitely  and  intelligently  with  the 
problems  of  illumination,  and  these  are  compli- 
cated by  the  fact  that,  in  general,  sources  of  light 
do  not  radiate  with  equal  intensity  in  all  direc- 
tions. The  accepted  unit  of  illumination  among 
photometricians  on  the  continent  of  Europe  is 
the  lux,  which  is  the  illumination  received  from 
a  source  of  unit  intensity  at  a  distance  of  one 
metre.  The  unit  source  in  this  definition  is  the 
Hefner  lamp  already  described,  so  placed  that 
the  light  is  received  from  it  in  the  horizontal 
plane.    The  term   bougie-metre  is  also   used  in 
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Fig.  8. —  Wick    tube,    flame   and    gauge    of   the    Hefner 
lamp. 

flames,  which  cannot  be  tipped  from  the  vertical 
without  modifying  the  distribution  of  light  or 
interfering  with  the  performance  of  the  lamp, 
it  is  necessary  to  have  recourse  to  a  mirror, 
placed  in  the  axis  of  the  photometer  bar,  by 
means  of  which  light  can  be  reflected  along  the 
bar.     By  varying  the  angle  of  the   mirror  the 
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light  can  thus  be  viewed  from  any  desired  di- 
rection. Corrections  must  of  course  be  made  for 
loss  of  light  at  the  surface  of  the  mirror. 

The  results  of  the  e.xploration  of  the  field 
of  light  around  a  given  source  are  usually  ex- 
pressed by  means  of  curves.  The  curve  showing 
the  distribution  in  a  horizontal  plane  is  called 
the  curve  of  horizontal  intensities.  The  cor- 
responding curve  for  any  vertical  plane  is  a 
curve  of  vertical  intensities.    In  Fig.  g  are  given 


Fig.  9. — Curves  of  vertical  intensities   (open-arc  lamp). 

two  typical  curves  of  vertical  intensities  from 
measurements  of  an  open-arc  lamp  without  shade. 
Fig.  10  is  a  diagram  showing  the  illumination  of 
the  ground  at  different  angles  when  such  a  lamp 
is  used  in  street  lighting.  When  the  curve  of  hori- 
zontal intensities  is  a  circle,  a  single  curve  of 
vertical  intensities  suffices  to  completely  describe 
the  performance  of  the  source  of  light;  when, 
however,  as  is  usually  the  case,  the  curve  of  hor- 
izontal intensities  is  not  a  circle,  the  curve  of 
vertical  intensities  will  vary  in  form  as  the  ver- 
tical plane  to  which  the  curve  applies  is  revolved 
about  a  vertical  axis  through  the  centre  of  the 
source  of  light.  The  average  intensity  of  a 
source  of  light  viewed  in  the  horizontal  plane  is 
called  the  mean  horizontal  intensity.  The 
average  intensity,  taking  into  consideration  every 
possible  point  of  view,  is  called  the  mean  splier- 
ical  intensity  of  the  source. 

The  rigorous  determination  of  either  of  these 
quantities  in  the  case  of  unsymmetrical  sources 
would  take  an  infinite  number  of  readings.  In 
the  case  of  the  incandescent  lamp,  which  will 
permit  of  such  treatment,  it  is,  however,  possible 
to  obtain  the  mean  horizontal  intensity  by  rotat- 
ing the  lamp  upon  its  vertical  axis  at  the  end  of 
the  photometer  bar.  Measurements  made  upon 
the  lamp  revolving  thus  at  a  speed  of  several 
revolutions  per  second  are  found  to  agree  well 
with  the  mean  horizontal  intensity  as  determined 
by  plotting  a  series  of  readings,  taken  from  dif- 
ferent positions  at  a  horizontal  plane  with  the 
lamp  at  rest,  and  integrating  the  curve  thus  ob- 
tained. The  approximate  determination  of  mean 
spherical  intensities  of  nonsymmetrical  sources 
such  as  the  arc  lamp,  when  made  with  the  ordi- 
nary photometer  and  mirror,  involves  the  taking 
of  many  individual  readings.  In  the  Franklin 
Institute  tests,  made  at  the  Electrical  Exhibition 
in  Philadelphia  in  1885,  65  measurements  were 
made  in  each  determination  and  these  were  com- 
bined in  computing  the  main  spherical  intensity. 
These  readings  were  made  from  38  directions 
distributed  as  evenly  as  possible  around  a  sphere 
of  which  the  light  was  the  centre.  To  avoid 
this  laborious  process  numerous  special  forms 
of  photometer  have  been  devised  of  which  the 
most  successful  is  that  invented  by  Matthews  and 
used  in  the  extensive  studies  of  the  arc  light 
recently   carried   on   under  the   auspices  of  the 


National  Electric  Light  Association.  In  this 
instrument  which  is  know^n  as  Matthews  inte- 
grating photometer  24  large  mirrors  are  arranged 
around  the  source,  the  mean  spherical  intensity 
of  which  is  to  be  determined,  in  such  a  way  as  to 
produce  upon  the  photometer  screen  an  illum- 
itiation  proportional  to  the  mean  spherical  inten- 
sity. The  adjustment  of  these  mirrors  is  such 
as  to  direct  simultaneously  toward  the  photom- 
eter the  beams  of  light  which  the  eye  of  an  ob- 
server would  receive  if  he  were  to  view  the 
source  successively  at  angular  intervals  of  15° 
in  a  vertical  plane.  The  intensity  of  the  light 
received  in  these  various  directions  must  further 
be  reduced  in  the  ratio  of  the  sine  of  the  angle 
between  the  direction  of  view  and  the  vertical, 
and  this  is  done  by  the  interposition  of  glasses 
which  are  smoked  until  they  transmit  the  desired 
proportion  of  the  light  falling  upon  them.  With 
this  instrument  the  photometer  gives  by  a  single 
reading  a  value  proportional  to  the  mean  spher- 
ical intensity  of  the  source. 
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Fig. 


Illumination  from  an  open-arc  street  lamp. 


Bibliography. —  Palaz,  <La  Photometric  In- 
dustrielle*  (translation  by  Patterson)  :  Stine, 
'Photometrical  Measurements'  ;  Bell,  'The  Art 
of  Illumination.'  See  also  the  reports  of  the 
committee  on  photometry  in  the  'Proceedings* 
of  the  National  Electric  Light  Association ; 
various  papers  in  the  'Transactions'  of  the 
American  Institute  of  Electrical  Engineers,  in 
'La  Lumiere  Electrique,'  in  the  'Elektrotech- 
nische  Zeitschrift,'  and  in  'Schilling's  Journal 
fiir  Gas-  und  Wasserversorgung.' 

Edw.\rd  L.  Nichols, 
Cornell  University. 

Pho'to-phone,  the  name  given  an  appara- 
tus for  transmitting  articulate  speech  to  a  dis- 
tance along  a  beam  of  light.  It  was  first  de- 
scribed in  1880  by  Professor  Graham  Bell,  known 
in  connection  with  the  telephone,  at  the  Boston 
meeting  of  the  American  Association;  but  al- 
ready in  1878  its  inventor  had  announced  the 
possibility  of  "hearing  a  shadow"  by  means  of  a 
similar  agency.  The  success  of  the  photophone 
depends  on  the  peculiarities  of  the  metal  sele- 
nium. Crystalline  selenium  offers  a  high  degree 
of  resistance  to  the  passage  of  an  electric  cur- 
rent; it  is  eminently  sensitive  to  light;  and  the 
resistance  is  less  when  exposed  to  light  than  m 
the  dark,  being  in  some  cases  only  a  15th  in  the 
light  of  what  it  is  in  the  dark.  Professor  Gra- 
ham Bell,  his  friends  and  assistants  devised  some 
50  forms  of  apparatus,  for  so  varying  the  trans- 
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mission  of  liglit  to  prepared  selenium  as  to 
produce  audible  sound.  In  the  photo-phone  found 
most  serviceable  the  transmitter  is  a  plane  mirror 
of  silvered  microscope  glass  or  thin  mica;  the 
receiver,  fixed  at  a  distance  without  any  con- 
nection, is  a  parabolic  reflecting  mirror,  in  the 
focus  of  which  is  placed  a  sensitive  selenium 
"cell,"  connected  in  local  circuit  with  a  battery 
and  telephone.  When  the  apparatus  is  used,  a 
strong  beam  of  light  is  concentrated  by  a  lens 
in  the  plane  mirror;  the  speaker  directs  his 
voice  against  the  back  of  this  mirror,  which  is 
thrown  into  vibrations  corresponding  with  those 
of  the  voice.  The  reflected  beam  of  light,  to 
which  corresponding  vibrations  are  also  com- 
municated, is  directed  through  a  lens  to  the 
receiving  mirror,  and  creates  in  the  selenium 
cell  a  rapidly  variable  current,  which  at  the 
end  of  the  telephone  attached  becomes  audible 
again  as  vocal  sound.  When  first  described,  the 
photophone  had  been  used  effectively  with  a  dis- 
tance of  230  yards  between  transmitter  and 
receiver.  The  rays  of  the  oxyhydrogen  light,  or 
of  an  ordinary  kerosene  lamp,  suffice  for  trans- 
mitting articulate  speech.  The  loudest  sounds 
obtained  from  the  photo-phone  were  produced 
by  means  of  a  perforated  disk,  noiselessly  re- 
volving so  as  rapidly  to  interrupt  the  light  in 
transmission.  It  was  also  found  that  a  very 
audible  sound  could  be  procured  from  the  sele- 
nium without  the  aid  of  telephone  and  battery. 
A  beam  of  intermittent  light  will  produce  a 
strong  musical  note  from  the  selenium.  Further 
experiment  showed  that  selenium  is  not  the  only 
substance  thus  sensitive  to  light.  Still  louder 
sounds  than  these  obtained  from  the  selenium 
direct^,  though  not  articulate,  were  got  from 
diaphragms  of  hard  india-rubber  and  of  anti- 
mony;  and  sounds  of  varying  intensity  were 
given  out  by  many  other  substances,  including 
gold,  silver,  platinum,  copper,  zinc,  lead,  paper, 
parchment,  and  wood. 

Pho'to-sculp"tiire,  a  novel  process  use;d 
by  sculptors  for  producing  statuettes  by  the  aid 
of  photography.  It  was  invented  by  M.  Villeme, 
a  French  sculptor.  The  model  stands,  in  a  stu- 
dio of  special  construction,  in  the  centre  of  a 
circle  of  24  cameras,  by  all  of  which  he  is  photo- 
graphed at  the  same  moment.  The  24  negatives 
are  then  projected  in  succession  on  a  screen  by 
means  of  an  optical  lantern,  and  the  artist  goes 
over  the  outline  of  each  with  the  tracer  of  a 
pantograph,  a  cutting  tool  acting  upon  a  lump 
of  modeling  clay,  mounted  upon  a  turn-table, 
being  substituted  for  the  usual  pencil.  After 
each  photograph  is  gone  over,  the  clay  is  turned 
through  15°,  and  after  a  complete  revolution  it 
is  removed  and  finished  by  hand. 

Pho'tosphere,  in  astronomy,  the  luminous 
envelope,  supposed  to  consist  of  incandescent 
matter,  surrounding  the  sun.     See  Sun. 

Pho"tother'apy,  the  treatment  of  disease 
by  light  —  sunlight  and  electric  light.  (For 
treatment  by  the  Roentgen  ray  or  X-ray,  see 
Radiotherapy.) 

From  the  very  earliest  times  sunlight  has 
been  considered  an  important  aid  in  the  preser- 
vation of  health.  The  ancient  Greeks  and  Ro- 
mans exposed  their  naked  bodies  to  the  sun  in 
the  open  air  to  recruit  mental  and  physical 
energies,  and  built  balconies  or  terraces  (solaria) 
on  the  roofs  or  southern  walls  of  their  dwellings, 


so  that  the  occupants  could  sun  themselves.    Ex- 
posure  to    the   sun's   rays   was  also   adopted  by 
the  physicians  of  those  times  as  a  remedy  for 
many    affections,    "especially    dropsy,    inflamma- 
tion of  the  kidneys,  and  paralysis."     Celsus,  the 
Latin  writer,  recommended  for  those  with  weak 
digestion  a  house  "well  lighted,  having  the  win- 
ter  sun" ;    but   while   he   and    Galen   advocated 
sunlight  as  a  remedial   agent  they  pointed   out 
the    evils    resulting    from    excessive    insolation. 
Much  has  been  written  within  the  last  century 
on   the    remedial    value    of    sunlight.     In    1815 
Cauvin   presented   a   thesis    "on   the   benefits   of 
insolation" ;  prior  to  1820  Ebernier,  Girard,  and 
others  discussed  the  effects  of  sunlight  on  animal 
life ;  and  in   1847  Richter,  at  Gottingen,  wrote 
on  "insolation,  or  the  power  of  the  sun  on  the 
human  body."     In  1848  Perreira  spoke  of  solar 
light  as  a  "vivifying  and  vital  stimulus,"  adding: 
"In  maladies  characterized  by   imperfect  nutri- 
tion   and    sanguinification,    as    scrofula,    rickets, 
and     anaemia,     and     in     weakly     subjects     with 
cedematous   limbs,   free  exposure  to  solar  light 
is  sometimes  attended  with  the  happiest  results." 
The  importance  of  light  for  healthy  growth 
and   development  has  been  recognized  by  san- 
itarians  for  many  years.    Solaria   or   sun-rooms 
are  a  part  of  some  modern  hospitals.     Houses 
and   rooms   receiving  little   or  no   sunlight  are 
unhealthful.    In  a  military  barrack  at  St.  Peters- 
burg   the    mortality    was    three    times    greater 
on  the  dark  than  on  the  light  side  of  the  build- 
ing.    Animals  and  plants  living  in  the  dark  be- 
come bleached,   as   is  celery.     Clinical  observa- 
tions  show   that   a   want   of   sunlight   produces 
depression  of  spirit,  lack  of  energy,  loss  of  ap- 
petite, disturbance  of  digestion,  turbid  urine,  and 
a  kind  of  homesickness.     The  face  becomes  pale 
(etiolation),  the  blood  is  thin,  the  red  corpuscles 
are  diminished,  pulse  is  frequent  and  weak,  pal- 
pitations   of    the    heart    occur    on    the    slightest 
exertion,  there  is  muscular  debility,  little  recu- 
perative power,  and  an  increased  susceptibility 
to  contagious  diseases. 

Interesting  experiments  and  observations 
have  been  made  as  to  light,  by  Becklard, 
Becquerel,  Draper,  Edwards,  Gardner,  Hunt, 
Landgrebe,  Hammond,  and  others ;  but,  as  one 
of  the  writers  observes,  "we  do  not  know  what 
is  the  exact  effect  produced  by  light.  Does  it," 
he  inquires,  "act  directly,  or  is  its  only  effect 
to  modify  the  intensity  of  certain  functions, 
such  as  respiration?"  Later  Edward  Smith 
proved  that  light  is  a  powerful  stimulus  to 
respiration,  that  "under  the  influence  of  daylight 
one  third  more  atmospheric  air  enters  the  lungs 
than  under  darkness  or  even  under  exposure  to 
artificial  light."  Hence  the  vigor  of  the  "ruddy, 
healthy  peasant  who  retires  to  rest  with  his 
cattle  and  is  up  with  the  lark"  is  believed  to  be 
mainly  due  to  the  thorough  oxygenation  and 
subsequent  reddening  of  the  blood  by  much  con- 
tact with  oxygen  in  the  light  and  air  of  the  day. 
Where  direct  sunlight  cannot  be  obtained  in 
rooms,  reflected  sunlight  by  means  of  mirrors 
has  been  found  serviceable,  in  the  maintenance 
of  health.  A  room  with  a  southern  exposure 
is  desirable.  Sternberg  and  others  have  shown 
that  bright  sunlight,  independently  of  the  heat 
of  the  sun,  is  germicidal,  destroying  various 
pathogenic  organisms,  sometimes  within  a  sin- 
gle hour.  Sunlight  is  thus  an  important  dis- 
infectant.    The  sterilizing  influence  of  light  in 
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the  purification  of  water  and  sewage  has  been 
repeatedly  proved  (see  Sterilization).  But  the 
fact  that  the  germicidal  property  of  light  chiefly 
depends  on  its  blue  and  violet  rays  was  proved 
by  Finsen  near  the  close  of  the  19th  century. 
It  has  been  recently  stated  that  the  strongest 
sunlight  has  too  feeble  bactericidal  properties  for 
therapeutic  purposes ;  for  example,  it  does  not 
kill  bacterial  skin-disease  in  the  summer;  but  a 
concentrated  focused  light,  transmitting  as 
many  blue,  violet,  and  ultra-violet  rays  as  pos- 
sible, such  as  the  concentrated  electric  light  of 
Finsen,  is  necessary.  This  light  kills  bacteria 
in  a  few  seconds  when  spread  on  a  thin  film 
of  agar.  But  Angell  in  1878  had  reported  cases 
of  acne  speedily  cured  "by  exposure  to  direct  and 
entire  sunlight." 

Light  has  long  been  considered  a  complex 
agent.  It  has  been  known  that  the  sunbeam  is 
resolvable  into  rays  of  various  colors  (violet, 
indigo,  blue,  yellow,  green,  orange,  red),  which 
embody  luminosity,  heat,  and  actinism,  the  chem- 
ical property  of  light.  It  was  known  that  the 
red  rays  of  the  spectroscope  were  heat-rays ; 
that  the  rays  toward  the  violet  side  were  actinic 
or  chemical ;  that  luminosity  was  strongest  in  the 
orange  and  yellow  rays.  Later  it  was  discovered 
that  there  are  invisible  heat-rays  beyond  the  red, 
and  actinic  rays  beyond  the  violet,  and  these  were 
called  ultra-violet.  About  1845  Gardner  and  R. 
Hunt  experimented  with  the  rays  separated 
by  a  prism,  and  ascertained  some  interesting 
facts  as  to  the  effects  of  blue,  yellow,  and  violet 
rays  upon  vegetation.  Ponza,  an  Italian  physi- 
cian, found  blue  and  violet  light  to  be  soothing 
to  the  insane.  Gen.  Alfred  Pleasanton,  in  his 
advocacy  of  blue  light  as  an  invigorator,  claimed 
too  much  for  it,  and  the  "blue-glass"  craze  died 
out.  Most  physicians  believed  that  treatment  by 
isolated  rays  of  light  did  not  possess  "very  essen- 
tial therapeutic  value."  A  few  clung  to  the  idea 
that  if  the  excess  of  heat  and  light  could  be 
eliminated  the  actinic  rays  might  be  of  value.  _ 

It  was  reserved  for  Niles  R.  Finsen,  a  physi- 
cian of  Copenhagen,  in  1895,  to  utilize  scientifi- 
cally the  constituent  or  spectroscopic  elements 
of  light  as  therapeutic  agents.  In  1832  Pictou 
of  New  Orleans,  published  a  pamphlet  proving 
that  the  absence  of  light  would  prevent  sup- 
puration and  pitting  (scarring)  in  smallpox,  and 
recommended  that  the  eruption  should  be  pro- 
tected from  air  and  light.  Finsen,  by  numerous 
experiments  on  worms  and  insects,  convinced 
himself  that  under  red  light  they  were  com- 
fortable, and  under  blue  light  were  irritated. 
Then  reading  Pictou's  pamphlet,  he  inferred 
and  advised  that  keeping  smallpox  patients  in  a 
red  light  would  be  as  efficacious  as  darkness  in 
preventing  pock-marks  by  excluding  the  irritat- 
ing actinic  rays.  If  the  skin  is  protected  against 
the  chemical  rays  inflammation  will  diminish 
and  suppuration  be  prevented.  In  August  1893 
Svendson  in  Norway  and  in  November  1893 
Benckert  in  Sweden  used  the  red-light  treatment 
with  smallpox  patients,  and  found  that  suppura- 
tion was  abolished,  scars  were  rare  and  insignifi- 
cant, and  the  disease  was  shortened.  Even  a 
very  little  daylight  admitted  to  the  room  did 
harm,  so  sensitive  was  the  inflamed  skin  to  the 
actinic  rays.  In  mild  cases  a  clear  red  light  was 
found  sufficient ;  in  severe  cases  a  deep  red  light 
was  necessary.  Having  proved  that  red  light 
was    inimical    to    the    germs    of    smallpox    and 


other  eruptive  diseases,  Finsen  turned  his  at- 
tention to  the  effect  of  decomposed  light  on  other 
germ-diseases,  especially  lupus.  He  proved  (i) 
that  the  bactericidal  action  of  light  is  practi- 
cally limited  to  the  blue,  violet,  and  ultra-violet 
ra}'S,  and  is  greatly  intensified  by  concentrating 
the  rays  by  means  of  a  suitable  apparatus ;  (2) 
that  the  actinic  rays  so  concentrated  will  pene- 
trate thr  skin  to  a  small  degree  and  will  go 
deeper  if  the  red  blood  be  pressed  out  of  it  — 
hence  they  would  be  of  value  in  superficial  can- 
cer, baldness  of  microbic  origin,  acne,  etc.;  (3) 
that  they  have  power  to  produce  an  inflamma- 
tion of  the  skin  (^erythema  solarc).  Finsen's 
first  case  of  lupus  was  successfully  treated  in 
189s,  with  an  ordinary  arc  electric  light  and  a 
hand-lens,  the  red  and  ultra-red  rays  being 
filtered  out  through  blue  water.  He  then  de- 
vised and  used  a  sun-apparatus  consisting  of  two 
lenses  of  glass,  one  plain,  the  other  convex, 
framed  in  a  brass  ring,  mounted  on  a  stand,  and 
which  admitted  of  adjustment  and  focusing. 
Between  the  lenses  was  a  bright  blue  weak  am- 
moniacal  solution  of  copper  sulphate.  Discov- 
ering that  the  ultra-violet  rays  were  more 
efficacious  than  the  violet  in  killing  bacteria,  he 
abolished  the  blue-water  filter  which  prevented 
the  ultra-violet  rays  from  passing,  and  used 
clear  distilled  water,  which  sufficiently  absorbs 
the  red  and  ultra-red  burning  rays.  Lenses  of 
clear  quartz-crystal  were  substituted  for  those 
of  glass,  it  being  found  that  they  are  better 
heat-filters  and  allow  the  chemic  rays  to  pass 
almost  unimpaired.  As  sunlight  could  not  be 
depended  upon  for  regular  and  systematic  treat- 
ment, Finsen  turned  to  the  electric  light. 

The  Finsen  apparatus  as  now  constructed 
consists  of  an  arc-lamp,  of  from  40  to  80  am- 
peres, and  one  or  more  telescopic  tubes  of  brass 
for  concentration  and  focusing.  Each  tube 
closed  is  3  feet  4  inches  long  and  can  be  ex- 
tended 10  inches.  The  head-piece  of  the  tube 
has  two  plano-convex  lenses  of  quartz-crystal, 
one  with  the  convexity  toward  the  light,  the 
other  with  the  plane  surface  in  contact  with 
the  plane  surface  of  the  first  lens.  Toward 
the  lower  end  of  the  tube  there  is  a  chamber  for 
distilled  water,  designed  to  diminish  the  heat- 
rays  not  eliminated  by  the  crystal  lenses.  The 
light-rays,  emerging  from  this  bath,  are  con- 
centrated by  another  quartz-crystal  plano-con- 
vex lens  at  the  distal  end  of  the  tube  upon  the 
surface  to  be  treated,  the  convex  surface  of 
the  lens  being  toward  the  patient.  To  enable  the 
rays  to  penetrate  the  surface  more  deeply  by 
squeezing  out  the  blood  a  compressor  may  be 
used,  consisting  of  two  quartz-crystal  lenses, 
one  plane,  the  other  convex,  with  a  chamber 
between  having  an  inlet  and  outlet,  through 
which  water  can  be  kept  continuously  flowing 
still  further  to  cool  the  rays.  This  compressor 
is  either  held  in  place  by  an  attendant  or  tied 
on.  An  improvement  by  Hopkins  of  Brooklyn 
admits  of  the  adjustment  of  the  tube  on  a  stand 
to  suit  the  case  to  be  treated,  as  in  uterine 
carcinoma. 

The  objections  to  the  Finsen  apparatus  are 
the  cost,  the  usually  frequent  and  tedious  treat- 
ment necessary  —  one  hour  a  day  for  months  — 
and  the  effects  sometimes  produced  on  the 
eyes.  It  has  mainly  been  used  in  cases  of  lufius 
vulgaris,  and  lupus  erythematosa,  birth-marks, 
acne,  and  rodent  ulcer. 
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Though  Finsen's  discovery  may  not  do  all 
that  has  been  claimed  for  it,  it  marks  a  great 
advance,  especially  in  the  cure  of  lupus.  Out 
of  4S6  cases  treated  by  Finsen,  130  were  cured; 
the  disorder  had  not  recurred  in  from  one  to 
five  years.  Cases  of  abdominal  malignant  can- 
cer have  been  successfully  treated  in  this  coun- 
try. It  is  claimed  by  originators  of  improved 
apparatus  that  as  much  can  be  done  therewith 
for  lupus  in  20  minutes  as  Finsen  effected  in 
an  hour  or  more,  that  only  30  amperes,  instead 
of  80  are  necessary,  and  that  one  application  in 
several   days   is   sufficient. 

The  Minim  light,  suggested  by  Minim  of 
Saint  Petersburg,  which  is  an  ordinary  incan- 
descent light,  covered  by  a  bulb  of  natural 
blue  glass,  with  a  reflector,  has  proved  valua- 
ble in  the  treatment  of  various  forms  of  ulcers, 
in  alo[<ccia  areata,  in  contusions,  and  in  other 
acute  injuries.  Minim  also  offers  this  light  as 
a  substitute  for  the  Finsen  light  in  lupus. 

Doctor  Hopkins  of  Brooklyn,  claims  the  treat- 
ment by  the  light  of  the  Hopkins  lamp  is  a 
cure  for  pulmonary  tuberculosis  in  the  first 
stage,  as  well  as  for  many  cases  in  the  second 
stage,  and  that  it  has  been  of  great  comfort  and 
has  prolonged  life  in  a  number  of  instances  in 
the  third  stage  of  the  disease.  The  lamp  con- 
sists of  a  50-ampere  searchlight  in  a  brass  cylin- 
der, with  a  French  condensing-lens,  18  inches  in 
diameter.  It  focuses  at  a  distance  of  about  12 
feet.  The  light  passes  through  a  sectional 
screen  of  blue  glass,  two  feet  square,  to  cut  out 
the  heat-rays,  and  impinges  upon  the  chest  of 
the  patient.  Half-hour  exposures  to  this  light 
are  found  to  be  sufficient. 

The  German  Light-Bath  is  used  for  treating 
the  naked  body  by  concentrated  light.  It  con- 
sists of  a  couch  in  a  cabinet  or  sheet  enclosure, 
with  two  or  more  lamps  within  it  comprising 
from  40  to  80  amperes.  This  bath  of  light  has 
proved  efficacious  in  malnutrition,  marasmus, 
and  various  forms  of  debility,  and  in  neuras- 
thenia and  other  neurotic  affections. 

Undoubtedly,     light     scientifically     used     is 
destined   to  be  an  important  therapeutic  agent. 
Jekome  Walker,  M.D., 
Author  of  '■Walker's  Physiology.^ 
Pho"to-topog'rapher.     See  Sur\teying. 
Pho"totro'pism,     same     as     heliotropism 
(q.v.). 

Phragmi'tes.  See  Reed. 
Phranza,  friin'za,  or  Phranzes,  fran'zas, 
George,  Byzantine  historian:  b.  1401;  d. 
about  1477.  He  was  chamberlain  of  Manuel  II. 
(Palaeologus),  and  was  a  warrior  and  diplornat 
in  the  service  of  Constantine  XIII.,  whose  life 
he  saved  in  the  siege  of  Patras  (1429).  After 
the  capture  of  Constantinople  by  Mohammed  II. 
(1453)  he  escaped  to  Corfu,  and  retiring  to  a 
monastery,  wrote  his  interesting  and  reliable 
'Chronicon^  or  Byzantine  history,  covering  the 
period  from  1259  to  1477,  and  the  chief  authority 
for  the  author's  own  time.  There  are  editions 
by  Alter  (1796)  and  Bekker  (with  Latin  trans- 
lation 1838). 

Phrase,  in  music,  a  short  division  of  a 
composition,  in  compound  time  sometimes  con- 
tained within  one  measure,  but  usually  consisting 
of  two  or  more  measures,  closing  with  a  half- 
cadence  or  a  cadence.  Two  united  phrases  end- 
ing in  a  cadence  form  a  section,  and  two  sections, 


the  first  terminating  with  the  dominant,  and  the 
second  with  the  tonic  harmony,  constitute  a 
perfect  musical  idea.  The  musical  phrase  is 
analogous  to  the  literary  sentence ;  their  proper 
interpretation  and  rendition,  termed  "phrasing," 
into  which  the  due  elements  of  accent  and 
rhythm  enter,  is  one  of  the  distinguishing  char- 
acteristics of  the  art  of  the  vocalist  or  instru- 
mentalist, without  which  any  musical  perform- 
ance is  merely  mechanical.  The  term  phrase 
is  applied  also  to  any  short  passage  performed 
without  break,  and  the  irregular  phrase  qualifies 
a  passage  with  any  unusual  number  of  measures. 
Consult  Goodrich,  'Alusical  Interpretation' 
(1899). 

Phrenology  (Greek,  phren,  mind;  logos, 
discourse),  the  science  or  doctrine  which  teaches 
that  there  exists  a  relation  between  the  several 
faculties  of  the  mind  and  particular  regions  of 
the  brain,  and  that  these  are  the  organs  of  those 
faculties  ;  in  accordance  with  this  theory  phrenol- 
ogists chart  the  cranium  of  man  in  sections, 
each  section  being  taken  to  represent  the  seat  in 
the  brain  of  some  definite  faculty  or  mental  or 
moral  disposition.  That  the  brain  as  a  whole  is 
the  organ  of  mind  we  should  incline  to  regard 
as  an  instinctive  judgment  were  it  not  that 
some  of  the  most  highly  gifted  races,  as  the 
Hebrews,  the  Egyptians,  nay  even  the  Hellenes, 
as  is  proved  by  their  vocabularies  and  their  lit- 
erature, recognized  various  organs  and  viscera 
as  the  seats  of  the  intellective  and  of  the  emo- 
tional faculties ;  the  heart,  for  example,  was  for 
the  primitive  Romans  the  seat  of  understanding, 
of  wisdom,  as  also  for  the  Egyptians,  the  He- 
brews, the  Greeks ;  but  at  the  same  time  it  was 
for  them  the  organ  of  feeling  and  emotion.  But 
Pythagoras  (6th  century  B.C.)  held  the  brain 
to  be  the  seat  and  organ  of  understanding;  yet 
Aristotle,  200  years  later,  taught  that  the  heart 
is  the  master  organ  of  life  and  intelligence,  and 
that  the  brain  is  a  cold,  inert,  bloodless  organ, 
the  sole  function  of  which  is  to  temper  the  heart's 
excessive  heat.  But  for  Plato  the  heart  was 
the  chief  organ  of  intellect,  and  the  great  nat- 
uralists, anatomists,  and  physicians  who  lived 
later  adhered  to  Pythagoras'  view  despite  the 
very  high  authority  of  the  Stagirite.  Even  in  the 
Middle  Ages  when  Aristotle's  authority  was  su- 
preme, the  scholastic  philosophers  rejected  his 
doctrine  on  this  point,  and  Albertus  Magnus  in 
the  13th  century  and  very  many  other  phi- 
losophers and  naturalists  after  him  divined  a  lo- 
calization of  faculties  in  the  brain :  Albertus  saw 
in  the  anterior  region  the  seat  of  judgment  or 
ratiocination,  in  the  medial,  that  of  imagination, 
and  in  the  posterior  region  the  seat  of  the  mem- 
ory;  and  his  successors  in  a  similar  way  distrib- 
uted the  seats  of  the  several  faculties  of  the  soul 
in  the  different  regions  of  the  brain.  Hence, 
Francis  Joseph  Gall,  though  justly  accounted  the 
founder  of  modern  phrenology,  did  but  revive 
the  ancient  knowledge  and  develop  it  further. 
He  expounded  his  views  on  the  subject  in  lec- 
tures at  Vienna  in  1796  and  later,  but  in  1802  was 
compelled  to  discontinue  them  by  order  of  the 
Austrian  government  prompted  by  the  ecclesias- 
tical authorities.  Gall  had  already  attached  to 
himself  a  gifted  pupil  and  efficient  coadjutor  in 
the  person  of  John_  Caspar  Spurzheim,  and  the 
pair  pursued  their  investigations  in  concert  and 
delivered  lectures  on  phrenology  throughout 
France  and  Great  Britain.  In  both  countries 
they  gained  enthusiastic  disciples  not  only  among 
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the  less  educated  class  but  among  the  learned 
also  —  such  men  as  Sir  George  Mackenzie,  Arch- 
bishop Whately,  Laycock,  Macnish,  Andrew 
Combe :  the  last  named  was  universally  recog- 
nized as  the  ablest  expositor  of  the  doctrine  in 
Great  Britain,  and  its  indefatigable  propagandist. 
Phrenological  societies  sprang  up  everywhere  in 
England  and  the  United  States,  and  the  prin- 
ciples of  the  science  were  propounded  and  de- 
fended in  a  number  of  periodicals,  British  and 
American,  the  first  both  in  point  of  time  and  in 
authority  being  the  British  'Phrenological 
Journal,'  published  in  Edinburgh  and  edited  by 
Dr.  Combe  till  his  death  in  the  United  States, 
1847.  The  popular  interest  in  phrenology  which 
for  30  years  or  more  was  at  fever  heat  lan- 
guished and  died  away  till  now  phrenological 
societies  are  heard  of  no  more  and  phrenology 
has  now  but  one  representative  in  the  periodical 
press  of  the  United  States. 

Phrenology,  as  finally  developed,  is  the  work 
rather  of  Spurzheim  and  of  Combe  than  of  its 
first  founder.  Gall.  Gall  located  27  special  facul- 
ties out  of  the  35  usually  recognized;  but  to 
Spurzheim  is  due  the  credit  of  having  systema- 
tized and  justified  Gall's  data  and  of  having  en- 
riched the  science  with  important  discoveries. 
Not  the  least  of  Dr.  Spurzheim's  merits  is  the 
improvement  made  by  him  in  the  nomenclature 
of  the  science :  for  example,  when  what  in  Gall's 
scheme  is  called  murder,  Spurzheim  calls  dc- 
structiveness,  a  term  which  is  more  comprehen- 
sive as  well  as  more  exact :  or  when  of  Gall's 
two  terms  Vi-neratioii  and  religion  Spurzheim  re- 
tains only  the  first,  in  which  the  second  is  com- 
prised. The  27  faculties  identified  by  Gall  are 
by  Gall  himself  named  and  numbered  as  follows: 
I,  veneration  ;  2,  love  of  offspring  ;  3,  friendship  ; 
4,  courage,  self-defense;  5,  murder;  6,  cunning; 
7,  the  sentiment  of  property ;  8,  pride,  self- 
esteem,  haughtiness ;  9,  vanity,  ambition ;  10, 
cautiousness;  11,  memory  of  things,  educability; 
12,  local  memory;  13,  the  memory  for  persons; 
14,  memory  for  words ;  15,  memory  for  lan- 
guages ;  16,  colors ;  17,  music ;  18,  number ;  19, 
aptitude  for  mechanic  arts ;  20,  aptitude  for 
drawing  conclusions;  22,  wit;  23.  poetry;  24, 
good  nature;  25,  mimicry;  26,  religion:  27,  firm- 
ness of  character.  (The  numerical  figures  do 
not  apply  to   Spurzheim's  phrenological  chart.) 

Spurzheim  classified  these  faculties,  propensi- 
ties and  other  characters  as  follows : 
Spurzheim's     Cl.^ssific.\tiox     and    Loc.^LIZA- 

TIONS. 

Spurzheim  recognizes  two  great  classes  of 
human  faculties,  naraelj' : 

I.  Feelings,  divided  into : 

1.  Propensities,  or  predispositions  only  to 
certain  kinds  of  acts. 

2.  Sentiments,  or  impulses  which  prompt 
to  emotion  as  well  as  to  action,  and  these  are 
either 

a,  Lower,   common   to   man   and   lower 
animals ;  or 

b.  Higher,  peculiar  to  man. 

II.  Intellective   faculties : 

1.  Perceptive  faculties. 

2.  Reflective  faculties. 

PROPENSITIES. 

I.  Amativeness.  2.  Philoprogenitiveness.  3. 
Concentrativeness.  4.  Adhesiveness.  5.  Combat- 
iveness.  6.  Destructiveness.  6a.  Alimentive- 
ness.  7.  Secretiveness.  8.  Acquisitiveness.  9. 
Constructiveness. 


SENTIMENTS  ;   LOWES. 

10.  Self-esteem.  11.  Love  of  Approbation. 
12.    Cautiousness. 

SENTIMENTS  :    HIGHER. 

13.  Benevolence.  14.  Veneration.  13.  Con- 
scientiousness. 16.  Firmness.  17.  Hopefulness. 
18.  Wonder.     19.  Ideality.    20.  Wit.    21.  Imita- 

'°    ■  PERCEPTIVE  FACULTIES. 

22.  Individuality.  23.  Form.  24.  Size.  25. 
Weight.  26.  Color.  27.  Locality.  28.  Number. 
29.  Order.  30.  Eventuality.  31.  Time.  32.  Tune. 
2^.    Language. 

REFLECTIVE    FACULTIES. 

34.  Comparison.    35.  Causality. 

C9nsult :  Gall  and  Spurzheim,  'Anatomic  et 
Physiologic  du  Systeme  Nerveu.x'  (1810-19) ; 
Gall,  'Des  Dispositions  Innees  de  I'Ame  et  de 
I'Esprit'  (1812J  ;  Sewall,  <An  Examination  of 
Phrenology'  (1837)  ;  Fowler,  'Phrenology  and 
Physiology'  (1844)  ;  'Phrenological  Journal,' 
xxxi.  4  (,1885)  ;  Donaldson.  'The  Growth  of  the 
Brain'  (i8g8)  ;  Barker,  'The  Nervous  System' 
(1899);  Hollander,  'The  Mental  Functions  of 
the  Brain'    (1901). 

Phrixus,  phrik'sus,  in  Greek  mythology, 
the  son  of  Athamas  and  Nephele,  and  the  brother 
of  Helle.  When  about  to  be  sacrificed  to  Zeus, 
he  was  rescued  by  his  mother  and  carried  to 
Colchis  upon  a  ram  with  golden  fleece. 

Phrygia,  frij'i-a,  in  ancient  geographj%  a 
country  of  Asia  Minor,  occupying  the  central 
plateau  west  of  the  Halys  and  the  interior  desert, 
but  otherwise  very  ill-defined,  since  the  country 
varied  much  at  difi^erent  times  and  in  general 
was  an  ethnological,  rather  than  a  geographical, 
term,  as  it  was  applied  to  the  district  occupied 
by  the  Phryges  or  Phrygians.  The  region  was 
broken  by  sharp  valleys,  was  extremely  fertile, 
especially  on  its  western  slope,  and  was  rich  in 
gold  as  is  evidenced  by  the  myth  of  its  King 
Midas.  He  was  said  to  be  the  second  king  of 
the  country  succeeding  his  father  Gordius,  a 
common  laborer  who  founded  the  kingdon.  about 
800  B.C.  The  names  of  Gordius  and  ilidas  are 
frequently  repeated  in  the  list  of  Phrygian  kings, 
and  this  account  of  the  foundation  of  the  king- 
dom is  scarcely  credible.  Indeed  it  seems  that 
a  much  earlier  Phrygian  civilization  spread  over 
Lydia,  Cappadocia,  and  Lycaonia  as  well  as 
phrygia,  leaving  behind  it  monuments  of  its 
peculiar  art  and  a  road  system,  later  utilized 
by  the  Persians.  Intercourse  with  the  Greek 
cities  of  Asia  Minor  seems  to  date  from  the  9th 
century  B.C.,  and  with  the  European  Greeks, 
through  the  colony  of  Sinope  (founded  751) 
in  the  8th  century.  But  100  years  later  the 
Phrygian  kingdom  was  wiped  out  (680-670  B.C.) 
by  the  invasion  of  the  Cimmerians,  who  seem 
to  have  held  the  country  till  about  620,  when  the 
Lydians  conquered  Phrygia,  to  hold  it  until  the 
conquest  of  Lydia  by  Persia.  Persia's  downfall 
transferred  Phrygia  to  Macedonia,  and  it  became 
a  part  of  Pergamus,  and  in  90  B.C.  was  incor- 
porated into  the  Roman  province  of  Asia.  Phryg- 
ian slaves  were  highly  prized  among  the  Greeks, 
probably  as  early  as  the  5th  century. 

Ethnologically  the  Phrygians  seem  to  have 
been  closely  related  to  the  Armenians.  Both 
were  of  Indo-Germanic  stock,  as  has  been 
proved  by  recent  studies  on  the  Phr\'gian  lan- 
guage,   which   is   known   to    us   only    from   the 
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scanty  remains  ot  widely  scattered  inscriptions 
and  a  few  glosses ;  many  of  the  funereal  inscrip- 
tions are  in  Greek,  save  for  the  curse  at  the 
end  on  him  who  "disturbs  my  bones,"  which 
was  written  in  Phrygian.  The  language,  like 
Armenian,  seems  to  be  Iranian  in  its  affinities. 
Inscriptions  in  its  peculiar  alphabet,  the  e.xact 
value  of  some  signs  in  which  are  still  unknown, 
are  found  in  Lemnos  and  in  Egypt.  Sonie  few 
of  its  words  agree  almost  exactly  with  the 
Greek,  and  many  loan  words  from  the  Phrygian 
seem  to  be  found  even  in  the  Homeric  dialect. 
Most  of  the  sepulchral  inscriptions  alluded  to 
are  found  on  tombs  with  peculiar  conventional 
patterns  of  great  boldness  and  skill  in  design, 
the  figures  being  mostly  of  a  heraldic  type 
strangely  suggestive  of  Oriental  rugs.  The  most 
famous  of  these  tombs  are  those  of  the  early 
kings,  including  jMidas,  in  the  hills  near  San- 
garius,  all  apparently  mere  memorials  and  not 
actual  burial  places.  The  Phrygians  seem  to 
have  been  essentially  a  rustic  people,  and  their 
religion  was  a  nature  worship,  in  which  the  great 
divinity  was  Ma  or  Ammas,  the  Great  Mother, 
also  called  Cybele,  which  seems  to  have  meant 
"the  mountain  goddess."  Her  seats  were  Dindy- 
mus,  Sipylus,  and  Ida,  and  she  was  the  goddess 
of  vegetation  and  of  all  life  and  generation. 
Her  cult  passed  to  Greece  in  the  5th  century,  and 
her  black  stone  image  was  carried  to  Rome  in 
204  B.C.  Closely  associated  with  her  was  Attis, 
again  a  divinity  of  nature's  powers  of  reproduc- 
tion. Consult :  on  Phrygia  in  general  and  on  its 
history,  Ramsay,  'Historical  Geography  of  Asia 
Minor'  (1890)  and  'Cities  and  Bishoprics  of 
Phrygia'  ( 1895-7)  ;  on  topography  and  scenery, 
Ouvre,  <Un  Mois  en  Phrygie*  (1896);  on  lan- 
guage and  inscriptions,  Ramsay,  in  'Journal  of 
Hellenic  Studies'  (1882,  1884),  'Journal  of  the 
Royal  Asiatic  Society'  (1883),  and  'Zeitschrift 
fiir  vergleichende  Sprachforschung'  (1887)  ;  and 
on  archeology  and  myth  and  religion,  Perrot 
and  Chipiez,  'Histoire  de  I'Art  dans  I'An- 
tiquite'  (Vols.  III.  and  IV.,  1886,  1890),  and 
Roscher,  'Lexikon  der  griechischen  und  romi- 
schen  Mythologie,'  s.  vv.  Attis,  Kybele,  Men, 
etc.    (1884  sqq.). 

Phrygian  Cap.     A  cap  worn  by  freedmen. 

Phrygian  Language.     See  Phrygia. 

Phryne,  fri'ne.  famous  Greek  courtesan: 
b.  Thespue,  Bccolia,  in  the  4th  century  B.C. 
She  was  named  Mnesarete,  but  on  her  coming 
to  Athens,  where  she  became  a  flute  player  and 
later  a  hetsera,  was  called  Phryne  (literally 
"toad")  "because  of  her  complexion."  She 
grew  rich  in  her  profession ;  and  became  the 
mistress  of  the  sculptor  Praxiteles,  w-ho  modeled 
after  her  his  statues  of  Aphrodite  and  made  two 
portrait  statues  of  her.  Many  stories  of  her 
are  told,  the  most  famous  being  that  of  her 
promise  to  rebuild  from  her  own  purse  the  city 
of  Thebes  on  the  condition  that  the  city  should 
be  inscribed  "Destroyed  by  Alexander;  rebuilt  by 
Phryne" — an  offer  which  was  declined.  Quin- 
tilian  is  the  first  authority  for  the  story  o£ 
her  trial  before  the  Areopagus,  in  which  her 
lawyer  Hyperides,  seeing  that  he  would  lose 
the  case,  drew  her  clothes  from  her  breast  and 
shoulder,  showing  the  judges  a  beauty  so  perfect 
as  to  force  them  to  declare  her  innocent.  During 
an  Eleusinian  festival,  another  story  relates  that 
she  appeared  in  the  sea  bathing  in  full  view  of 


the  pilgrims,  a  theme  taken  by  the  painter 
Apelles  for  his  picture  of  Aphrodite  .\nadyo- 
mene  (that  is,  "rising  from  the  sea-foam").  In 
later  art  Phryne  figures  in  a  famous  fresco  at 
Pompeii  and  in  the  painting  of  Gerome  (1861) 
and  in  the  statue  by  Pradier. 

Phrynichus,  frin'i-kus,  early  Greek  tragic 
poet.  He  was  an  Athenian,  won  his  first  tragic 
victory  in  511  B.C.,  ,qnd  was  writing  in  476  B.C., 
at  which  time  his  'Phoenissre'  was  presented 
with  much  pomp  by  Themistocles.  Besides  the 
'Phoenissre,'  which  was  imitated  by  ^'Eschylus 
in  the  'Persre,'  Phrynichus  wrote  several  works, 
the  titles  of  nine  others  having  been  preserved. 
His  'MiXtJtou  d\wa-is,'  ('Capture  of  Miletus'), 
Herodotus  says,  was  the  cause  of  his  being  fined 
for  thus  employing  a  national  calamity,  and  a  law 
against  tragedies  of  political  content.  Phryn- 
ichus is  said  to  have  been  the  originator  of 
several  improvements  in  the  drama. 

Phtha,  tha.     See  Ptah. 

Phthiotis,  thi-6'tis,  the  southernmost  of 
the  tetrads  of  ancient  Thcssaly  and  since  1899 
a  nomos,  or  governmental  division  of  the  Greek 
kingdom.  The  ancient  district,  famed  as  the 
home  of  Achilles,  included  the  region  about  the 
Othrys  range  between  the  valley  of  the  Sper- 
chius  and  the  great  plain  of  Thessaly.  The  pres- 
ent division,  which  before  1899  formed  a  nomos 
together  with  Phocis  (q.v.),  has  now  been 
separated;  its  area  is  about  1,800  square  miles; 
pop.    (1896)    71,025.     Capital  city  Lamia. 

Phthisis,  thi'sis.     See  Consumption. 

Phycocyanin,  fi-ko-sl'a-nin,  Phy"coeryth'- 
rin,  Phycophas'in,  pigments  coloring  the  blue- 
green,  red,  and  brown  seaweeds  respectively. 
See  Alg.e. 

Phycol'Dgy,  that  department  of  botany 
which  treats  of  the  algas  or  seaweeds. 

Phycomyce'tes,  Phycophytes.     See  Fungi. 

Phyfe,  fif,  William  Henry  Pinkney,  Amer- 
ican orthoepist:  b.  New  York  13  June  1855.  He 
was  educated  at  Columbia  and  has  published 
'The  School  Pronouncer'  ;  'How  Shall  I  Pro- 
nounce?';  'Five  Thousand  Words  Often  Mis- 
spelled'; 'Five  Thousand  Facts  and  Fancies'; 
'Ten  Thousand  Words  Often  Mispronounced' ; 
etc. 

Phylac'tery  (Gr.  ipv\aKT-fipiov,  a  recep- 
tacle for  safe-keeping.  The  Hebrew  word  means 
"frontlet")  ;  a  sort  of  small  box  containing  four 
passages  from  the  Pentateuch,  namely,  Exodus 
xiii.  i-io,  11-16,  Deuteronomy  iv.  4-9,  xi.  13-21. 
The  phylactery  or  fcf>hillah  was  a  small  leather 
case  fastened  to  a  band,  and  each  male  Jew  of 
13  years  of  age  and  upward  wears  two  of  them 
at  morning  and  evening  prayer.  One  is  bound 
round  the  head  in  such  a  way  that  the  case 
comes  between  the  eyebrows.  In  this  case  are 
four  compartments,  each  containing  a  strip  of 
parchment  with  one  of  the  four  passages  above 
mentioned.  The  other  band  with  a  simple  phy- 
lactery is  fastened  round  the  left  arm,  the  little 
case  being  turned  toward  the  heart.  The  prac- 
tice of  wearing  these  te/yliillin  was  developed  out 
of  the  commands  in  Exodus  xiii.  9  and  16,  and 
Deuteronomy  vi.  8,  and  in  its  present  form  dates 
from  about  the  1st  century  before  the  Christian 
era.  In  Matthew  xxiii.  5,  Jesus  condemns  the 
Pharisees  for  making  broad  their  phylacteries. 
The  name  phylactery,  from  a  Greek  word  mean- 
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ing  "to  guard,"  refers  to  their  use  as  amulets  for 
protection  against  demons.  Consult:  Beck,  'De 
Judaeorum  Ligamentis  Precativis'  ;  and  'De  Usu 
Phylacteriorum'  C1679)  ;  Townley,  'Reasons  for 
the  Law  of  Moses.' 

Phylae,  fi'le,  in  Greek  history,  the  several 
tribes  of  a  city  or  nation,  each  composed  of 
men  who  traced  their  descent  to  a  single  com- 
mon ancestor.  The  lonians  were  made  up  of 
four  such  tribes  which  settled  themselves  in 
Attica,  namely  the  Geleones,  the  Hopletes,  the 
Agikores,  and  the  Argades.  They  were  the 
foundation  of  the  Athenian  state  and  were  di- 
vided into  three  phratries.  Solon  recognized 
these  four  Old  Ionic  tribes.  Cleisthenes  orga- 
nized them  into  10  tribes  which  he  called  after 
Old  Ionian  heroes,  and  these  were  again  divided 
into  denies.  In  307  B.C.  two  new  tribes  were 
added,  and  these  in  honor  of  Demetrius  and  his 
father  Antigonus  were  named  Dcmetrias  and 
Antigonis.  A  13th  Hadrianis  was  added  in 
honor  of  the  emperor  Hadrian  (123  a.d.  )  The 
Dorians  had  three  tribes,  the  Hylles,  Dymanes, 
and  Pamphyles.  forming  the  main  body  of  the 
state,  and  in  Sparta  were  divided  into  10  Obes. 
Phylarchus,  fi-liir'kiis,  Greek  historian, 
who  flourished  about  215  B.C.  He  was,  accord- 
ing to  some,  an  Athenian,  according  to  others 
an  Egyptian.  He  wrote  28  books  of  'Icrropiai 
('Histories'),  a  work  apparently  containing  ac- 
counts of  not  only  Greece  and  Macedonia,  but 
also  Egypt  and  other  contemporary  states.  It 
covered  the  period  from  the  invasion  of  the 
Peloponnesus  by  Pyrrhus  to  the  death  of  King 
Cleomenes  of  Sparta.  Polybius  and  Plutarch 
attack  his  credibility,  yet  Plutarch  made  exten- 
sive use  of  Phylarchus'  work  in  his  own  lives 
of  Cleomenes  and  Aratus.  Only  a  few  fragments 
remain. 

Phyllis,  fil'is,  in  Greek  myth,  a  daughter 
of  Sithon,  king  of  Thrace,  who  from  grief  at  the 
absence  of  her  beloved  Demophoon  took  her  own 
life,  and  was  changed  into  a  leafless  almond 
tree.  When  Demophoon  returned  and  flung  his 
arms  around  the  tree  it  burst  into  full  leaf. 

Phyl'lite,  (l)  a  mineral  related  to  or  a 
variety  of  ottrelite,  found  as  micaceous  scales  in 
the  mica  schist  of  various  parts  of  Massachusetts 
and  Rhode  Island.  Hardness  6  to  7 ;  color 
greenish-gray  to  black.  In  composition  a  hy- 
drated  silicate  of  iron,  aluminum,  and  manga- 
nese. (2)  A  finely  crystalline  metamorphic  rock 
which  is  a  fine-grained  mica  schist  and  may  be 
considered  a  transition  type  between  an  ordinary 
mica  schist  and  a  slate. 

Phyl'Iium.     See  Le.af-in-sect. 

Phyllocar'ida,  a  name  given  by  Packard 
to  the  group  of  crustaceans  called  Leptostraca 
by  other  authors.  But  a  single  genus  {Nehalia) 
is  known,  a  small  shrimp-like  form  occurring  in 
seas  of  moderate  depth.  The  group  is  character- 
ized by  having  a  bivalve  carapace,  21  body-seg- 
ments, of  which  eight  are  in  the  abdomen,  and 
leaf-like  thoracic  feet  resembling  those  of  the 
Phyllopoda. 

Phyllop'oda,  the  most  primitive  group  of 
existing  Crustacea.  The  name  refers  to  the  feet, 
which  are  broad  leaflike  structures,  the  thoracic 
appendages  being  unjointed,  while  those  of  the 
head  are  typically  arthropodan.  The  number  of 
segments  of  the  body  varies  between  very  wide 


limits,  those  of  the  abdomen  being  without 
appendages.  In  all  except  the  Branchipida,  a 
carapace  is  developed,  either  as  a  broad  oval 
plate  covering  the  thorax,  or  as  a  bivalve  shell 
closed  by  adductor  muscles  like  a  clam.  The 
group  is  divided  into  the  Branchiopoda  (q.v.) 
with  numerous  segments,  most  of  the  species 
being  inhabitants  of  fresh  water  (see  Apus)  ; 
and  the  Cladocera  (q.v.),  in  which  the  segments 
number  less  than  a  dozen,  the  species  being 
some  inhabitants  of  fresh  water,  others  of  the 
sea.  Most  of  the  fresh-water  species  are  nor- 
mally parthenogenetic  (see  P.\rthenogenesis), 
the  males  appearing  only  at  rare  intervals  ;  indeed 
the  males  of  some  species  are  unknown.  Many 
are  inhabitants  of  pools  which  dry  up  in  hot 
weather;  and  it  has  been  found  that  with  some 
species  the  eggs  need  to  be  dried  before  they 
will  develop.  Many  species  lay  two  kinds  of 
eggs,  thin-shelled  summer  eggs  and  thicker- 
shelled  winter  eggs.  In  the  Cladocera  the  dorsal 
part  of  the  carapace  serves  as  a  brood-pouch,  the 
eggs  here  undergoing  their  development,  some- 
times nourished  by  fluids  secreted  by  the  mother. 
The  species  of  Artemia  (see  Brine-shrimp) 
are  remarkable  from  the  fact  that  they  live  in 
salt  springs  and  lakes,  or  in  tubs  and  vats  filled 
with  brine,  but  are  unknown  in  the  sea  or  in 
fresh  waters.  Consult  Packard,  'Text-book  of 
Zoology'    (1897). 

Phylloxera,  or  Vine-pest,  an  .American 
aphis  (Pliyllo.vcia  z'astatricc),  destructive  to 
grape-vines.  It  has  four  forms ;  sexual,  leaf-gall, 
root,  and  winged.  The  sexual  female  lays  an 
egg  upon  the  vines  during  the  autumn.  About 
the  time  the  buds  open  the  larva  hatched  from 
this  egg  forms  a  gall  upon  the  upper  surface 
of  a  leaf  and  in  about  two  weeks  commences  egg- 
laying,  soon  producing  from  500  to  600  eggs 
within  the  gall  it  has  made.  The  young  which 
appear  in  about  a  week  disperse  to  other  parts  of 
the  vine  and  form  galls  like  the  first.  During 
the  summer  si.x  or  more  generations  are  pro- 
duced and  the  leaves  may  be  completely  covered 
with  galls.  The  last  brood  produced  before  cold 
weather  migrates  to  the  roots  where  the  insects 
hibernate  until  spring.  During  the  growing  sea- 
son of  the  second  year  several  generations  of 
wingless  females  are  produced  upon  the  rootlets 
which  swell  more  or  less  at  the  points  of  attack. 
In  early  autumn  these  root  forms  may  produce 
winged  females,  which  fly  to  the  vines  and  lay 
eggs  to  continue  the  life-cycle.  Often,  however, 
no  winged  forms  may  be  produced  for  several 
years,  the  root  forms  being  capable  of  continued 
reproduction  under  favorable  conditions.  Flight 
is  not  the  only  means  the  insect  has  for  distribu- 
tion ;  it  may  be  carried  by  vines  transplanted 
from  infested  vineyards  to  new  ones,  by  birds 
and  insects  to  whose  bodies  the  leaf  form  may 
cling;  by  winds  which  carry  the  leaf  form  either 
with  leaves  torn  from  the  vines  or  otherwise ; 
and  through  the  crawling  of  the  root  form 
through  cracks   in  the  earth. 

Though  the  insect  is  an  American  species,  it 
has  done  little  damage  upon  .American  varieties, 
since  these  are  more  resistant,  probably  because 
of  the  thicker  bark  of  their  roots  and  their  robust 
habit  of  growth.  But  upon  the  European  va- 
rieties of  Vilis  vinifera  the  root-form  is  espe- 
cially troublesome.  It  was  introduced  into 
France  upon  American  vines  about  1859  and, 
not  only  in   France  but   throughout   the  grape- 
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growing  sections  of  Europe,  it  quickly  spread  and 
did  enormous  damage.  It  is  now  known  in  nearly 
all  grape-growing  countries  of  the  world.  It  is 
believed  to  be  responsible  for  the  failures  of 
European  varieties  in  America  where,  however, 
it  was  unknown  at  first  except  in  the  Rocky 
IMountain  region  and  then,  somewhat  later  in 
California  upon  European  vines.  Since  the  root 
form,  which  is  seldom  seen,  is  the  destructive 
form,  methods  for  combating  it  were  rarely  satis- 
factory. The  most  frequently  tried  were  prob- 
ably bisulphide  of  carbon  injected  into  the  soil 
and  flooding  the  ground.  The  one  preventive 
remedy  now  practised  is  the  grafting  of  the 
European  varieties  upon  the  roots  of  American 
varieties  especially  those  derived  from  Vitis  la- 
brusca,  V.  astkalis,  and  V.  riparia.  Since  this 
discovery  was  made,  experiments  have  been  made 
in  the  growing  of  European  varieties  in  America, 
the  vines  having  American  roots,  the  object 
being  to  discover  the  cause  of  previous  failure  of 
the  European  varieties.  The  successful  termina- 
tion of  these  experiments  will  probably  mean  the 
establishment  of  European  varieties  in  the  East 
as  well  as  upon  the  Pacific  Coast.  Consult 
Marlatt,  'Principal  Insect  Enemies  of  the  Grape' 
(Washington  1898).    See  Grape  Insect-pests. 

Phyllotaxis,  in  botany,  the  arrangement  of 
leaves  on  a  stem,  three  common  positions  being 
opposite,  alternate,  and  verticillate.     See  Leaves. 

Phy'sa.     See  Pond-snails. 

Physa'lia.     See  Portuguese  Man-of-w.\r. 

Physic-nut,  the  seed  of  Jatropha  purgans, 
or  the  plant  itself,  a  shrub  belonging  to  the 
tropical  order  Euphorbiacca.  These  seeds  have 
strong  emetic  and  purgative  properties,  due  to 
a  fixed  oil  which  is  expressed  and  used  in  medi- 
cine under  the  name  of  jatropha-oil.  The  seeds 
of  another  species  (/.  multifidus)  are  called 
French  or  Spanish  physic-nuts,  and  these  yield 
oil  of  pinhoen.     See  Jatropha. 

Physical  Constants.  See  Weights  and 
Measures. 

Physical  Crystallography  treats  of  the 
physical  properties  of  crystals,  or  those  that 
depend  upon  cohesion  and  elasticity,  and  upon 
the  action  of  radiant  energy  (light,  heat,  mag- 
netism and  electricity).  In  general  the  phys- 
ical properties  vary  with  the  direction  and  any 
measurable  property  can  be  represented  by  a 
line  in  the  given  direction.  These  lines  deter- 
mine a  surface  which  represents  the  physical 
structure  of  the  crystal,  and  for  most  of  the 
physical  properties  this  surface  is  one  of  three 
kinds,  a  sphere,  a  spheroid,  or  an  ellipsoid.  In 
isometric  crystals  the  physical  properties  may 
be  represented  by  a  sphere ;  they  are  said  to  be 
isotropic.  A  spheroid  represents  tetragonal  and 
hexagonal  crystals,  which  constitute  the  uniaxial 
class ;  an  ellipsoid,  orthorhombic,  monoclinic 
and  triclinic  crystals,  or  the  biaxial  class.  Ac- 
cording to  the  property  concerned  we  speak  of 
optically  isotropic,  thermally  isotropic,  etc. 
cohesive  properties  of  crystals. 

Cohesion  is  the  term  applied  to  the  attraction 
by  which  parts  of  the  same  substance  are  held 
together  in  consequence  of  which  they  offer  re- 
sistance to_  any  force  separating  them.  Cohesion 
is  shown  in  such  important  properties  as  cleav- 
age, gliding,  parting,  percussion-figures,  etch- 
figures,  corrosion  and  hardness. 


Cleavage,  or  the  property  of  crystals  break- 
ing in  certain  definite  directions,  is  a  very  im- 
portant and  easily  recognized  property  of  crys- 
tals. The  smooth  cleavage-faces  formed  are 
parallel  to  crystal  faces  or  possible  crystal  faces. 
Thus  a  cubic  crystal  of  galena  can  be  cleaved 
parallel  to  the  cube,  while  in  a  cube  of  fluorite 
the  cleavage  is  obtained  on  the  eight  corners, 
that  is,  parallel  to  the  octahedron,  a  form  occa- 
sionally observed  in  fluorite.  And  so  in  calcite, 
no  difference  what  the  shape  of  the  crystal,  the 
cleavage  is  always  in  three  directions  at  angles 
of  105°  to  each  other  (parallel  to  the  unit  rhom- 
bohedron).  A  cleavage  plane  is  necessarily  a 
direction  in  which  the  particles  are  close  together 
because  in  directions  normal  to  this  the  distance 
between  the  particles  are  comparatively  great. 
Thus  in  Fig.  i  cleavage  may  take  place  in  direc- 
tions a,  b  or  m,  but  we  would  not  expect  cleavage 
in  direction  d.  Hence  cleavage  is  more  commonly 
parallel  to  crystal  faces  with  simple  indices.  (See 
Fig.  I.)  Cleavage  is  defined  (i)  by  the  direction, 
as  octahedral,  dodecahedral,  rhombohedral,  basal, 


Fig.  I. 

etc.,  (2)  by  the  ease  in  obtaining  and  character  of 
the  surface,  as  perfect,  imperfect,  fibrous,  distinct, 
indistinct,  etc.  Cleavage  may  be  parallel  to  more 
than  one  crystal  form  and  this  fact  is  apparent 
from  the  difference  in  the  character  of  the  cleav- 
age. For  example,  the  monoclinic  mineral,  gyp- 
sum, has  a  very  perfect  cleavage  parallel  to  the 
clinopinacoid,  yielding  flat  plates,  but  these 
plates  are  rhombic  in  outline  due  to  two  other 
minor  cleavages,  one  fibrous,  parallel  to  the  unit 
pyramid,  the  other  conchoidal,  parallel  to  the 
orthopinacoid.  The  discovery  of  cleavage  in  cal- 
cite led  to  Haiiy's  discovery  of  the  law  of 
rational  indices  and  to  the  establishment  of  crys- 
tallography as  an  exact  science. 

Gliding. —  Closely  related  to  cleavage  direc- 
tions are  gliding  planes,  directions  parallel  to 
which  the  particles  may  sometimes  glide  or  slip 
when  pressure  is  exerted  in  a  certain  direction. 
Thus  if  a  slender  crystal  of  stibnite  supported  at 
the  ends  is  pressed  downward  with  a  dull  knife 
edge,  it  is  iDent  at  this  point  without  affecting 
the  other  parts.  The  fine  striations  or  "nicks" 
on  a  cleavage  face  of  stibnite  are  due  to  same 
cause  —  a  pressure  parallel  to  the  basal  pina- 
coid,  which  is  a  gliding  plane.  The  gliding  may 
be  accompanied  by  a  revolution  of  180°  bringing 
a  part  of  the  crystal  into  twinning  position. 
Thus  if  pressure  is  applied  by  a  dull  knife  blade 
norma!  to  the  obtuse  edge  of  a  cleavage  frag- 
ment of  calcite,  a  small  portion  of  the  calcite 
will  be  reversed  in  position,  forming  a  calcite 
twin  with  the  rhombohedron  (0112)  as  twinning 
plane.  Also  a  blow  on  a  cleavage  piece  of  cal- 
cite will  result  in  the  production  of  striations 
parallel  to  the  longer  diagonal  of  the  rhomb, 
which  are  due  to  secondary  twinning. 


PHYSICAL  CRYSTALLOGRAPHY 


Parting. — ■  The  planes  along  which  gliding  has 
taken  place  are  often  planes  of  easy  separation 
called  parting-planes.  Parting  resembles  cleav- 
age, but  is  distinguished  by  the  fact  that  parting 
takes  place  only  in  certain  definite  planes,  those 
of  the  molecular  disturbance,  while  cleavage 
may  be  obtained  in  any  part  of  the  crystal  in  the 
given  direction,  and  the  size  and  number  of 
cleavage  pieces  is  limited  only  by  the  mechanical 
appliances  at  our  disposal.  Examples  of  part- 
ing : —  magnetite,  octahedral ;  pyroxene,  basal ; 
calcite,  rhombohedral   (0il2). 

Etch-figures. — A  very  important  method  of 
investigating  the  symmetry  relations  of  crystals 
is  the  etching  produced  by  a  solvent.  When  a 
crystal  is  acted  upon  by  a  solvent  such  as  water, 
or  acid,  the  action  is  not  uniform  but  begins  at 
certain  points  and  proceeds  more  rapidly  in 
some  directions  than  in  others  and  if  stopped  at 
the  right  time  the  faces  are  found  to  be  covered 
with  little  angular  figures  of  definite  shape  called 
etch-figures.  The  etch-figures  are  usually  shal- 
low depressions  bounded  by  minute  faces.  The 
fact  that  these  faces  are  usually  the  general 
forms  often  enables  us  to  determine  the  crystal 
class.  The  shape  of  the  etch-figures  depends 
upon  the  solvent,  time,  and  temperature,  but  they 
always  conform  in  symmetry  to  the  class  to 
which  the  crystal  belongs.  On  similar  faces  the 
etch-figures  are  alike  and  on  dissimilar  faces 
they  are  unlike,  and  with  the  same  conditions  of 
time,  temperature  and  solvent  they  will  be  of  the 
same  shape  and  in  parallel  position  on  any  face 
of  a  crystal.  No  rule  can  be  given  for  obtaining 
etch-figures,  for  it  is  simply  a  question  of  ease  of 
solution.  Crystals  soluble  in  water  may  yield 
etch-figures  by  passing  a  moistened  cloth  over 
the  surface,  while  the  more  refractory  minerals 
such  as  topaz  must  be  treated  with  fused  caustic 
potash.     The  difference  in  the  symmetry  of  cal- 
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cite  and  dolomite  is  well  brought  out  by  means 
of  the  etch-figures.  Calcite  (Fig.  2)  shows  the 
symmetry  of  the  ditrigonal  scalenohedral  class, 
while  dolomite  (Fig.  3)  shows  the  symmetry  of 
the  trigonal  rhombohedral  class. 

Corrosion. — Another  method  of  investigating 
symmetry  is  to  cut  a  sphere  from  the  crystal  and 
submit  it  to  the  action  of  the  solvent  for  some 
time  when  it  is  found  that  the  sphere  is  changed 
in  shape.  Thus  a  sphere  of  quartz  subjected  to 
the  prolonged  action  of  hydrofluoric  acid  is  at- 
tacked rapidly  in  the  direction  of  the  vertical 
axis  but  scarcely  at  all  in  the  direction  of  the 
horizontal  axes,  the  resulting  form  being  a  sub- 
triangular  lens. 

Percussion-figures. —  See  topic  :  Percussion 
Figures. 

Hardness. — The  resistance  of  a  smooth  sur- 
face to  scratching  is  called  hardness,  and  in 
crystals  varies  with  the  direction.  Thus  on  the 
face  ( 100)   of  cyanite  the  hardness  is  much  less 


in  a  direction  parallel  to  the  vertical  axis  c  than 
it  is  in  the  direction  at  right  angles  to  this — and 
in  calcite  the  hardness  is  less  on  the  face  (0001) 
than  it  is  on  other  faces.  For  ordinary  purposes 
the  hardness  is  stated  in  terms  of  Mobs'  scale 
of  hardness  (see  Mineralogy),  but  there  are 
methods  for  determining  it  accurately  by  means 
of  the  instrument  known  as  the  sclerometer 
(q.v.).  From  the  data  obtained  there  is  con- 
structed the  so-called  "curve  of  hardness,*  which 
has  the  same  symmetry  as  the  crystal. 

THE  OPTICAL  PROPERTIES  OF  CRYSTALS. 

Nature  of  Light. — According  to  the  now  gen- 
erally accepted  undulatory  theory,  light  is  propa- 
gated by  a  rapid  wave-motion  in  the  so-called 
ether  which  it  is  believed  occupies  space  as  well 
as  all  material  bodies.  The  wave  motion  of 
light  may  be  regarded  as  analogous  to  waves 
sent  along  a  rope,  A  B,  by  shaking  one  end  while 
the  other  end  is  attached.    (See  Fig.  4:)   The  mo- 
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Fig.  6. 


tion  of  the  parts  of  the  rope  is  transverse  to  the 
direction  of  propagation  of  the  wave.  Here  the 
distance  between  successive  troughs  or  crests, 
A  F,  E  B.  or  O  H,  is  called  the  wave-length,  de- 
noted by  X.  The  amplitude  is  the  distance  2CD. 
The  phase  depends  upon  the  position  and  direc- 
tion in  which  a  particle  is  moving.  The 
intensity  of  light  depends  upon  the  ampli- 
tude and  the  color  depends  upon  the  wave- 
length. Waves  of  light  are  very  minute. 
They  vary  from  red  rays  with  a  wave- 
length of  about  TTrljTTr  of  an  inch  to  violet  rays 
of  about  T^fTiTjy  of  an  inch.  White  light  is  the 
effect  of  all  the  waves  of  various  colors  together. 
In  ordinary  white  light  the  transverse  vibrations 
are  supposed  to  be  in  all  possible  planes. 

Interference. — Waves  of  light  may  travel 
along  the  same  line  at  the  same  time  and  inter- 
fere with  each  other,  the  effect  being  to  form 
new  waves.  Thus  in  Fig.  5  the  waves  A  D  G  H  B 
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and  A  N  O  P  B  produce  the  new  wave 
A  Q  R  S  B.  When  the  two  waves  are  the  same 
in  amplitude  and  wave-length  but  differ  in  phase 
by  half  a  wave-length,  \\,  or  by  any  odd  multi- 
ple of  iX,  they  destroy  each  other  and  darkness 
is  the  result.  This  is  illustrated  in  Fig.  6, 
where  the  two  waves  A  D  G  H  B  and 
A  K  L  M  B  neutralize  each  other. 

Interference  Colors  of  Thin  Plates. — If  a 
cleavage  piece  of  selenite  or  calcite  is  slightly 
pried  apart  with  a  knife  blade,  there  results  virhen 
viewed  with  reflected  light  a  series  of  colored 
bands  called  A'eivton's  colors.  This  effect  is  due 
to  the  formation  of  a  wedge-shaped  film  of  air 
between  the  cleavage  plates  and  may  be  ex- 
plained as  follows :     A  ray  of  light  A  B  (.Fig.  7) 


dex  of  refraction  varies  for  light  of  different 
wave-lengths.  Accurate  determinations  are  usu- 
ally made  with  monochromatic  light.  An  ap- 
proximate method  for  the  determination  of  the 
relative  index  of  refraction  especially  applicable 
to  minerals  in  thin  rock  sections  is  the  Becke 
method.  If  a  microscope  is  focused  sharply  on 
the  contact  between  two  minerals  (or  between 
a  mineral  and  Canada  balsam  in  which  it  is  im- 
bedded) and  then  with  the  condenser  lowered, 
the  tube  of  the  microscope  is  raised  slightly,  a 
white  line  appears  on  the  side  of  the  mineral 
with  the  higher  index  of  refraction. 


Fig.  8. 


INDICES   OF  REFR.\CTION. 

Ice 1.31  Quartz 1.55  Cerussite.. 

Fluorite....  1.43  Calcite 1.60  Sphalerite. 

Orthoclase..  1.52  Topaz 1.62  Diamond.. 

Salt 1.54  Zircon 1.95  Rutile 


1.99 

2.37 
2.42 
2.76 


Double  Refraction. — If  a  cleavage  piece  of 
calcite  is  placed  on  a  dot  the  dot  appears  double, 
and  as  the  calcite  is  revolved  one  dot  is  station- 
ary while  the  other  one  seeins  to  move  around  it. 
The  ray  producing  the  stationary  dot  is  the 
ordinary  ray,  o,  while  the  other  one  is  the  ex- 
traordinary ray  e.     (See  Fig.  g.)     The  produc- 
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entering  the  film  is  partly  reflected  (B  C)  and 
partly  refracted  (B  D).  The  part  refracted  on 
reaching  D  is  again  reflected  D  E,  but  on  reach- 
ing E  is  partly  refracted,  E,  F,  and  partly  reflected, 
E  G,  and  so  on.  The  incident  ray  A  B  gives 
rise  to  a  number  of  parallel  rays  B  C,  E  F,  H  I. 
etc.  But  the  incident  light  consists  of  a  num- 
ber of  parallel  rays,  K  E,  L  H,  etc.,  as  well  as 
A  B.  The  ray  KEF  for  example  is  formed  by 
the  direct  ray  K  E  and  by  the  refracted  and  re- 
flected ray  D  E ;  they  have  traversed  different 
directions  and  consequently  differ  in  phase. 
For   certain   thicknesses   of   the   film   the   phase 

\   3X    5X 
differences     are  — ,  — ,  — ,  etc.    For    these    cases 
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there  will  be  darkness  if  monochromatic  light 
(of  one  wave-length)  is  used.  For  other  thick- 
nesses of  the  film,  there  will  be  only  partial  in- 
terference. With  ordinary 
white  light  there  will  be 
bands  of  colors  as  we  have 
observed  which  are  the  re- 
sults of  superposing  the 
effects  due  to  light  of  va- 
rious colors. 

Refraction. —  When  a 
ray  passes  from  one  me- 
dium into  another  it  is 
bent  or  refracted,  due 
to  a  difference  of  velocity  of  light  in  the  two 
media.  Whatever  the  direction  of  the  incident 
ray  there  is  a  constant  ratio  between  the  angle  of 
incidence  (i)  and  the  angle  of  refraction  (r)  — 
sin  i 

so  that  n  = .     (See  Fig.  8.)  The  value  n  is 

sinr 
called  the  index  of  refraction.     The  index  of  re- 
fraction has  a  constant  value  for  every  substance 
and  is  usually  referred  to  air  as  unity.     The  in- 


tion  of  the  two  refracted  rays  is  called  double 
refraction,  and  although  only  a  few  minerals 
such  as  calcite  show  it  ordinarily,  it  is  convenient 
to  think  of  other  minerals  as  producing  this  ef- 
fect. The  divergence  of  the  two  rays  is  known 
as  the  strength  of  the  double  refraction  or  bi- 
refringence. 

STRENGTH  OF  DOUBLE  REFRACTION. 
Weak  Medium  to  Strong        Very    Strong 


Apatite....     0.004  Augite. .. . 
Orthoclase..     0.009  Chrysolite. 


0.021    Titanite...     0.121 
0.036    Calcite....     0.172 


The  practical  tests  for  the  double  refraction 
are  in  the  interference  colors  soon  to  be  de- 
scribed. 

Polarized  Light. — Ordinary  light  consists  of 
transverse  vibrations  of  the  ether  in  all  possible 
planes  about  the  line  of  transmission.  Polarized 
light  consists  of  vibrations  in  but  one  plane, 
which  is  called  the  plane  of  vibration.  The 
change  of  ordinary  light  to  polarized  light  is 
called  polarization  and  results  by  one  of  several 
methods,  (i)  By  reflection  at  a  certain  angle  of 
incidence  (tan  i^n)  called  the  angle  of  polar- 
ization. (2)  By  absorption.  If  two  sections  of 
a  transparent  crystal  of  tourmaline  cut  parallel 
to  the  vertical  axis  are  placed  together  with  their 
axes  coinciding,  light  passes  through,  but  if  one 
of  the  sections  is  revolved  90°,  no  light  passes 
through.  Light  in  entering  the  tourmaline  is 
doubly  refracted,  one  set  of  waves  is  absorbed. 
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Fig.   10. 


while  the  other  set,  the  vibrations  of  which  are 
parallel  to  the  vertical  axis,  are  transmitted.  On 
entering  the  second  tourmaline  this  set  passes 
throiigh  if  the  axes  coincide,  but  if  the  axes  are 
perpendicular  no  light  can  pass  through.  (3) 
By  Nicol  prisms.  The  best  and  most  practical 
method  of  producing  polarized  light  is  by  means 
of  the  apparatus  known  as  Nicol  prisms.  A 
Nicol  prism  is  constructed  as  follows.  A  cleav- 
age prism  of  transparent  calcite  (Fig.  10)  is  cut 
diagonally  along  the  line  H  H 
and  then  the  two  parts  are 
cemented  together  with  Canada 
balsam.  The  end  faces  are 
ground  off  slightly  so  that  an 
angle  of  68°  is  formed.  (See 
Fig.  10.)  The  ordinary  ray  o 
with  an  index  of  refraction  of 
1.66  is  totally  reflected.  The 
extraordinary  ray  c  with  an  in- 
dex of  refraction  of  1.54  (prac- 
tically that  of  the  balsam) 
passes  through  the  prism  with 
little,  if  any.  change.  The 
plane  of  vibration  of  the  nicol 
is  through  the  shorter  diagonal 
of  the  prism. 

Polaiiscofc  —  Polarizing 
Microscope. —  The  instrument 
used  for  examining  crystals  in 
polarized  light  is  a  polariscope. 
The  modern  polariscope  most 
in  use  is  the  polarizing  microscope,  which  in  ad- 
dition to  the  equipment  of  an  ordinary  micro- 
scope has  a  rotating  stage  and  two  nicols,  one 
the  polarizer  below  the  stage,  the  other,  the 
analyzer  between  the  objective  and  eye-piece. 
The  polarizer  or  lower  nicol  ordinarily  remains 
in  position  while  the  analyzer  or  upper  nicol 
slides  in  and  out  of  the  microscope  tube. 

Interference  Colors. —  Besides  the  production 
of  interference  colors  by  means  of  thin  films 
already  discussed,  they  may  result  from  doubly 
refracting  substances  in  much  the  same  way. 
The  interference  color  depends  upon  the  thick- 
ness. The  interference  colors  for  varying  thick- 
ness rnay  be  easily  seen  by  examining  a  quartz 
wedge  with  the  polarizing  microscope.  The  suc- 
cession of  colors  beginning  with  the  thin  end  is 
somewhat  as  follows :  Iron-gray,  grayish-blue, 
white,  straw-yellow,  orange-yellow,  deep  red, 
violet,  blue,  green,  yellow,  bright  red,  light  blue, 
green,  faint  red,  etc.  There  is  a  recurrence  of 
the  colors  just  as  we  found  in  the  case  of  New- 
ton's colors.  From  the  iron-gray  to  and  includ- 
ing the  deep  red  are  the  first  order  colors,  from 
this  red  to  the  bright  red  are  the  second  order 
colors,  from  the  bright  red  to  the  faint  red  in- 
clusive, the  third  order  colors,  and  so  on.  After 
the  fourth  and  fifth  orders  are  the  so-called  high 
order  colors,  which  are  very  faint  tints  difficult 
to  distinguish  from  white.  The  interference 
color  depends  upon  the  thickness,  the  substance, 
and  the  orientation  (direction  in  which  the  sec- 
tion is  cut).  For  thin  rock-sections,  with  a 
thickness  of  0.03  to  0.05  mm,  orthoclase,  quartz 
and  apatite  have  low  order  colors,  pyroxene, 
amphibole  and  chysolite  have  second  or  third 
order  colors,  while  calcite,  zircon  and  titanite 
have  the  high  order  colors.  The  stronger  the 
double  refraction  the  higher  the  colors.  Levy 
and  Lacroix's  color  chart  is  of  much  help  in 
studying  interference  colors. 
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Pleochroism  is  the  property  which  some 
doubly  refracting  crystals  have  of  absorbmg 
certain  colored  rays  in  certain  directions  and 
the  result  is,  if  viewed  in  transmitted  light,  they 
show  different  colors  in  different  directions. 
Thus  a  crystal  of  iolite  appears  bluish  in  one 
direction  and  yellowish  in  another.  Pleochro- 
ism may  be  observed  by  a  dichroscope  or  by  a 
polarizing  microscope. 

Optical  Properties  of  Crystals. —  There  are 
three  groups  of  crystals  according  to  their 
optical  properties:  (i)  the  optically  isotropic 
(isometric  crystals),  (2)  the  optically  uni- 
axial (tetragonal  and  hexagonal  crystals), 
and  (3)  the  optically  biaxial  (orthorhom- 
bic,  monoclinic  and  triclinic  crystals).  In 
the  isotropic  crystals  every  direction  is  a 
direction  of  single  refraction,  in  uniaxial 
crystals  there  is  one  direction  of  single  refrac- 
tion, in  biaxial  crystals  there  are  two  directions 
of  double  refraction,  all  other  directions  being 
directions  of  double  refraction  in  uniaxial  and 
biaxial  crystals. 

Optically  Isotropic  Crystals. —  In  isotropic 
crystals,  light  is  transmitted  with  equal  velocity 
in  all  directions,  so  the  optical  structure  may  be 
represented  by  a  sphere.  Isotropic  crystals  may 
be  recognized  by  remaining  dark  during  com- 
plete rotation  between  crossed  nicols  of  the  pol- 
arizing microscope.  Amorphous  substances  and 
isometric  crystals  are  optically  isotropic.  All 
other  crystals  are  anisotropic  and  do  not  remain 
dark  between  crossed  nicols,  but  are  dark  every 
90°,  such  positions  being  known  as  extinction 
directions. 

Optically  Unia.rial  Crystals. —  Crystals  of  the 
tetragonal  and  hexagonal  systems  are  included 
in  this  class.  The  direction  in  which  there  is 
no    double    refraction    is    called    the    optic   axis, 


Fig.    II. 

and  coincides  with  the  crystallographic  axis  c. 
All  other  directions  exhibit  double  refraction. 
The  maximum  difference  between  the  two  rays 
is  at  right  angles  to  the  optic  axes.  Hence  the 
optical  structure  may  be  represented  by  a  double 
shell  of  a  sphere  and  a  spheroid.  Now  there 
are  two  classes  of  uniaxial  crystals,  one  in  which 
the  sphere  encloses  the  spheroid,  and  extraor- 
dinary ray  is  greater  than  the  ordinary, —  these 
are  called  positive  (  +  ),  the  other  in  which  the 
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spheroid  encloses  the  sphere  and  the  ordinary 
ray  is  greater  than  the  extraordinary;  these  are 
called  negative  ( — ).  Fig.  ii  represents  a  sec- 
tion of  the  ray  surface  of  a  positive  crystal,  and 
Fig.  12  that  of  a  negative  crystal.  Examples: 
Positive,  quartz,  zircon;  Negative,  calcite,  tour- 
maline, apatite. 


Fig.   12. 

Uniaxial  Crystals  in  Polarised  Light. —  Basal 
sections  (at  right  angles  to  the  vertical  axis  c) 
suifer  no  double  refraction,  hence  remain  dark 
when  revolved  between  crossed  nicols.  Other 
sections  get  dark  and  light  every  90°  (between 
crossed  nicols)  and  give  an  interference  color 
depending  upon  the  substance,  the  orientation 
and  the  thickness.  The  crystals  are  dark  when 
the  crystallographic  axis  c  is  parallel  to  the 
cross  wires,  hence  they  have  parallel  extinction. 
The  above  effects  are  obtained  with  parallel 
light,  but  with  convergent  light  (condenser  close 
up  to  section,  high  power  objective  in,  and  eye- 
piece out)  the  beautiful  effects  known  as  inter- 


and  triclinic  crystals,  there  are  two  directions  of 
single  refraction,  called  optic  axes,  the  angle  be- 
tween the  two  being  the  a.xial  angle.  The  optical 
structure  may  be  represented  by  a  triaxial  ellip- 
soid symmetrical  to  three  planes  at  right  angles 
to  each  other.  These  planes  intersect  in  three 
axes  of  symmetry  called  principal  vibration  axes 
or  sometimes  axes  of  elasticity,  which  are 
denoted  by  a  maximum,  b  intermediate  and  C 
minimum.  The  index  of  refraction  of  the  ray 
with  vibrations  parallel  to  a  is  a,  ;3  correspond- 
ing  to   6   and  7  to  t,     (o<p<7).     The  mean 

a-\-  &  -\-  y 
mdex    of   refraction    is        '^     ^^      and  X  —  a  is 

3 

a  measure  of  the  strength  of  the  double  refrac- 
tion. The  optic  axes  are  always  located  in  the 
plane  of  a  and  t,  thus  if  the  axial  angle  (2V) 
be  taken  as  less  than  go°  either  a  or  c  bisects  it 
and  is  called  the  acute  bisectrix.  Accordingly 
we  have  two  classes  of  biaxial  crystals,  positive 
and  negative.  In  one  case  the  a  axis  bisects  the 
axial  angle  (usually  stated  Bxa=a);  these  con- 
stitute optically  negative  crystals.  In  the  other 
case  the  <E  axis  bisects  the  axial  angle  (or  Bxa 
=  C);  these  constitute  optically  positive  crystals. 
Positive,  topaz,  barite,  chrysolite ;  Negative,  mus- 
covite,  orthoclase,  hypersthene.  Fig.  14  rep- 
resents a  section  of  the  ray  surface  of  a  positive 
crystal  and  Fig.  15  that  of  a  negative  crystal. 


Fig.   13. 

ference  figures  result.  Basal  sections  of  suitable 
thickness  show  a  symmetrical  black  cross  with 
a  series  of  colored  concentric  rings  (Fig.  13). 
The  arms  of  the  black  cross  correspond  to  the 
vibration  planes  of  the  two  nicols,  while  the  col- 
ored rings  are  the  result  of  interference. 

Optically  Biaxial  Crystals. —  In  biaxial  crys- 
tals,   which    include    orthorhombic,    monoclinic 


Fig.    14. 

Biaxial  Crystals  in  Polarised  Light. —  In  or- 
thorhombic crystals  the  vibration  axes  always 
coincide  with  the  crystallographic  axes.  Hence 
between  crossed  nicols  sections  of  orthorhombic 
crystals  always  have  parallel  extinction.  In 
monoclinic  crystals,  the  crystallographic  axis  b 
always  coincides  with  one  of  the  vibration  di- 
rections, the  others  being  in  the  plane  of  sym- 
metry, but  not  fixed.  Hence  monoclinic  sec- 
tions parallel  to  the  orthopinacoid  (100)  have 
parallel  extinction,  while  other  sections  have 
oblique  extinction,  which  is  a  maximum  parallel 
to  the  clinopinacoid  (010).  In  triclinic  crys- 
tals there  is  no  necessary  relation  between  the 
vibration  axes  and  the  crystallographic  outline. 
Sections  of  biaxial  crystals  normal  tn  the  acute 
bisectrix  when  examined  in  convergent  polarized 
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light  exhibit  an  interference  figure  consisting  of 
an  unsymmetrical  black  cross  with  a  series  of 
colored  ellipses  passing  into  lemniscates  tFig. 
i6).  The  black  cross  as  in  the  uniaxial  crys- 
tals, represents  the  vibrations  directions  of  the 
two  nicols.  The  colored  curves  are  due  to  inter- 
ference. The  distance  apart  of  the  centres  of  the 
ellipses  indicates  the  value  of  the  axial  angle. 
If  the  section  is  revolved  the  black  cross  passes 
into  two  hyperbol:e.  For  such  topics  as 
the  determination  of  the  indices  of  refrac- 
tion, positive  or  negative  character,  faster  or 
slower  ray,  dispersion  of  the  optic  axes,  dis- 
persion of  the  bisectrices,  circular  polarization, 
effect  of  heat  upon  optical  properties,  optical 
anomalies,  etc..  reference  must  be  made  to  text- 
books, a  list  of  which  is  given  at  the  end  of  the 
article. 

THERMAL    PROPERTIES   OF   CRYSTALS. 

Heat  rays  differ  from  light  rays  in  their  rela- 
tively greater  length,  but  are  subject  to  the  laws 
of  reflection,   refraction,   absorption,  double   re- 
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fraction,  polarization  and  interference,  just  as 
light  rays  are,  as  has  been  shown  by  Knoblauch 
in  the  case  of  calcite.  So  we  have  the  character 
dia//!rr»ia»f.v,  which  corresponds  to  transparency 
in  light.  Halite  and  fluorite  allow  heat  rays  to 
pass  through  and  are  said  to  be  diathcrmanous. 
Selenite  and  alunite  do  not  allow  heat  rays  to 
pass  through,  hence  are  atlicrmanous. 

Hcat-Conducthnty. —  The  isothermal  surface 
is  determined  from  the  surface  conductivities. 
These  may  be  determined  by  coating  the  faces 
with  a  film  of  wax  and  placing  a  hot  wire 
thereon.  The  form  of  the  figure  melted  is  either 
a  circle  or  an  ellipse.  In  isometric  crystals  all 
sections  are  circles,  hence  the  isothermal  sur- 
face is  a  sphere.  In  tetragonal  and  hexagonal 
crystals  basal  sections  give  circles,  all  other  sec- 
tions, ellipses :  hence  the  isothermal  surface  is 
a  spheroid.  In  orthorhombic,  monoclinic  and 
triclinic  crystals  all  sections  are  ellipses;  hence 
the  isothermal  surface  is  an  ellipsoid. 

Expansion. —  The  increase  of  volume  upon 
heating  varies  in  crystals  with  the  direction. 
There  are  the  three  same  classes,  a  sphere  be- 
coming a  sphere,  spheroid,  or  ellipsoid. 


THE  MAGNETIC  PROPERTIES  OF  CRYSTALS. 

All  crystals  and  indeed  all  substances  are  to 
some  extent  either  attracted  or  repelled  when 
placed  in  the  field  of  a  powerful  electro-magnet. 
Those  that  are  attracted  are  paramagnetic,  those 
repelled,  diamagnetic.  The  strength  of  the  mag- 
netization varies  with  the  direction  in  crystals. 
In  isometric  crystals  it  is  alike  in  all  direc- 
tions. In  uniaxial  crystals  there  are  directions 
of  maximum  and  minimum  magnetic  induction 
at  right  angles  to  each  other.  Hence  two 
classes,  positive  and  negative,  according  as  the 
direction  of  maximum  or  minimum  magnetic  in- 
duction coincides  with  the  crystallographic  axis 
c.  In  biaxial  crystals  the  magnetic  relations  are 
analogous  to  the  optical  relations. 

ELECTRIC    PROPERTIES    OF    CRYSTALS. 

Electric  waves  are  like  light  waves ;  they 
travel  with  the  same  velocity,  exhibit  the  phe- 
nomena of  reflection,  refraction  and  polarization 
and  differ  only  in  much  greater  length.  Bose 
has  described  an  electric  polariscope,  with  which 
it  may  be  possible  to  test  opaque  crystals  as  we 
now  test  transparent  crystals. 

Electric  Conductivity. —  In  the  few  minerals 
tested   there   has   been    found   a    dependence   of 
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electric    conductivity    upon    crystallographic    di- 
rection, conforming  to  the  thermal  conductivity. 

Pyro-electricity. —  The  name  pyro-electricity 
has  been  given  to  the  development  of  positive 
and  negative  crystals  on  different  parts  of  crys- 
tals during  a  change  of  temperature.  Thus  if 
a  mixture  of  powdered  sulphur  and  minium  is 
blown  upon  a  cooling  crystal  of  tourmaline,  the 
sulphur  collects  at  one  end  (the  antilogue  pole) 
and  the  minimum  at  the  other  end  (the  analogue 
pole).  Some  crystals  develop  electric  charges 
by  pressure.     This  is  called  piezo-electricity. 

X-rays. —  Doelter  has  found  that  some  min- 
erals as  sulphur  and  pyrite  are  opaque,  while 
diamond  and  graphite  are  transparent  to  Ront- 
gen  or  X-rays.  Thus  diamond  is  easily  distin- 
guished from  its  imitations,  which  are  opaque. 

Bibliography.— Dana,  'Text-Book  of  Min- 
eralogy'; Miers,  'Mineralogy';  Moses,  'Charac- 
ters of  Crystals';  Groth.  'Physikalische  Krystal- 
lographie'  ;  Liebisch,  'Grundriss  dcr  physikali- 
schen  Krystallographie'  ;  Tschermak,  'Lehrbuch 
der  Mineralogie'  ;  Fletcher,  'The  Optical  Indi- 
catrix' ;  Bauerman,  'Systematic  Mineralogy'; 
Iddings-Rosenbusch,  'Microscopical  Physiog- 
raphy of  the  Rock-Making  Minerals'  ;  Luquer, 
'Minerals  in  Rock  Sections.'  For  further  refer- 
ences the  above  works  may  be  consulted. 
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PHYSICAL  CULTURE  — PHYSICAL  ECONOMICS 


Physical  Culture,  a  term  of  recent  intro- 
duction and  somewhat  indefinite  application,  but 
generally  accepted  as  signifying  not  only  phys- 
ical training,  but  everything  that  tends  to  refine 
and  improve  the  physical  system.  It  is  made  a 
cover  for  various  forms  of  treatment,  pursued 
by  pretenders  to  physiological  knowledge,  and 
is  also  applied  to  methods  and  systems  that  are 
innocuous,  and  in  some  cases  doubtless  bene- 
ficial. The  culture  of  the  body  is  as  necessary 
for  true  manhood  and  womanhood  as  the  culture 
of  the  mind,  and  neglect  of  due  attention  to 
bodily  cleanliness,  which  is  physical  culture  in  its 
simplest  and  most  necessary  form,  is  one  of  the 
primary  signs  of  degeneracy.  Savage  races  are 
as  a  rule,  very  neglectful  in  this  respect,  and 
travelers  in  Africa  mention  black  men  who 
never  wash  themselves.  As  human  beings  ad- 
vance in  intelligence  and  self-respect,  they  be- 
come more  careful  in  regard  to  ablutions,  and 
both  ancient  and  modern  progress  can  be 
measured  by  public  and  private  baths. 

Physical  culture,  as  already  noted,  takes  in 
attention  to  the  improvement  and  preservation 
of  such  physical  attractions  as  nature  has  be- 
stowed, and  in  this  form  it  offers  a  profitable 
field  to  charlatans,  who  reap  a  rich  harvest  from 
feminine  and  also  from  masculine  vanity.  There 
are,  however,  schools  of  physical  culture  con- 
ducted by  persons  entirely  competent  to  give 
sound  and  valuable  lessons  on  the  best  methods 
of  improving  the  appearance  and  developing 
the  faculties.  Anyone,  however,  by  following 
the  advice  of  a  family  physician,  can  be  his  or 
her  own  teacher  in  these  respects,  and  the  fam- 
ily doctor  usually  has  the  advantage  of  a  rea- 
sonably accurate  knowledge  of  the  condition  of 
the  person  seeking  his  advice,  and  can  judge 
correctly  as  to  the  kind  of  physical  culture  that 
would  suit  that  person's  constitution.  It  would 
be  prudent  in  all  cases  for  anyone  who  desires 
to  undertake  a  course  of  physical  culture,  or  to 
receive  anv  treatment  of  the  kind  usually  com- 
ing within  that  description,  to  act  under  com- 
petent medical  advice.     See  Physical  Training. 

Physical  Economics.*  With  the  desire  of 
men  of  every  age  to  ascertain  the  relative  value 
of  the  things  of  this  world  we  have  the  various 
standards  now  in  use  in  every  civilized  country, 
such  as  that  for  length,  mass,  and  time,  and  for 
the  efficiency  and  earning  ability  of  water,  steam, 
electric,  and  animal  power. 

In  man,  however,  in  order  to  determine  his 
relative  value  we  need  a  mathematical  formula 
for  the  normal  earning  ability  of  the  body  by 
which,  with  the  requisite  data,  he  may  be  either 
rated  or  his  economic  value  may  be  ascertained, 
and  damages  to  his  body  from  injury  or  disease 
and  an  indemnity  to  be  allowed  therefor  may  be 
determined  in  a  manner  equitable  to  all  con- 
cerned. 

For  the  purpose  of  constructing  a  mathemat- 
ical formula  for  the  normal  earning  ability  an 
analysis  of  the  body  must  be  made  which  shall 
include  the  principal  elements  employed  as  fac- 
tors in  developing  that  normal  ability.     It  is  self- 

*  Comprising  a  mathematical  formula  for  the  normal 
earning  ability  of  the  body,  based  upon  an  analysis 
which  considers  its  functional,  its  technical,  and  its 
competing   ability,   by   which,    with   the   requisite   data,   a 

Cerson  may  be  either  rated  or  his  economic  value  may 
e  ascertained,  and  damages  to  his  body  from  injury  or 
disease,  and  an  indemnity  to  be  allowed  therefor,  may 
be  determined  in  a  manner  equitable  to  all  concerned. 


evident  that  man  needs  the  normal  physiologic 
functions  of  the  body  to  develop  his  normal 
earning  ability,  and  that,  therefore,  these  must 
be  considered  his  functional  ability,  and  the  first 
of  these  elements,  or  factors.  It  is  also  true 
that  the  training  of  these  physiologic  functions 
is  absolutely  necessary  to  give  man  knowledge 
and  skill  to  perform  his  duties  and  that  this 
education  must  constitute  his  technical  ability, 
and  the  second  of  these  factors.  Lastly,  it  is 
equally  as  self-evident  that  it  is  the  combination 
of  the  functional  and  the  technical  ability  of  a 
man  that  determines  what  he  can  do,  and  that 
these,  together  with  the  conditions  and  circum- 
stances which  surround  him,  give  to  him  his 
competing  ability  in  the  world,  which  is  the 
third  of  these  factors.  Therefore,  the  three  fac- 
tors needed  for  the  normal  earning  ability  of 
the  body  are :  first,  its  functional ;  second,  its 
technical ;  and  third,  its  competing  ability.  This 
analysis  of  man  includes  everything  he  needs  in 
performing  all  his  duties  and  by  a  combination 
of  these  three  elements,  as  factors,  his  normal 
earning  ability  may  be  obtained.  The  earning 
ability  of  man  is  divided  into  these  three  funda- 
mental elements,  as  factors,  solely,  because  by 
such  an  analysis  it  can  be  represented  in  a 
mathematical  formula.  Therefore,  this  analysis 
must  be  considered  complete,  for  it  comprises 
all  that  is  needed  in  any  vocation,  and  it  is  in 
accordance  with  the  principles  employed  in  the 
analysis  of  any  physical  force  by  which  its  effi- 
ciency is  determined. 

An  examination  of  the  method  by  which 
electricity  is  measured  and  its  efficiency  ascer- 
tained shows  that  an  agreed  analysis  of  it  desig- 
nates the  unit  of  electro-motive  force,  a  volt, 
and  defines  this  to  be  equal  to  a  current  of  one 
ampere  with  a  resistance  of  one  ohm.  These 
units  are  not  arbitrarily  chosen,  but  are  deter- 
mined by  experimental  investigation.  The  value 
of  electricity  is  obtained  by  using  these  three 
elements,  as  factors,  and  multiplying  them,  pro- 
ducing a  composite  quantity  called  watts,  746  of 
which  make  a  horse-power.  By  using  the  first 
letter  of  each  word  this  process  is  represented 
in  the  formula  W  =  V  A  O.  When,  however, 
electricity  is  obtained  by  this  standard  of  re- 
sistance, its  efficiency  is  determined  by  multi- 
plying volts  by  amperes,  and  the  formula  thus 
simplified  is  W  =  V  A. 

In  a  similar  way,  if  we  use  the  first  letter  of 
the  prominent  word  in  this  analysis  of  man, 
F  =  the  functional,  T  =  the  technical,  C  =  the 
competing,  E  =  the  earning  ability,  hence  E  = 
FTC,  the  mathematical  formula  for  the  normal 
earning  ability  of  the  body.  These  three  factors 
are  not  of  equal  value,  although  tlie  efficiency 
of  each  is  interdependent  upon  the  other :  F  is 
of  the  first  importance ;  T  second  in  importance ; 
whereas  C  is  least  important,  because  it  depends 
upon  the  other  two  and  the  conditions  of  the 
labor  market.  The  competing  ability  is  corn- 
posed  of  the  same  elements  as  F  and  is  modi- 
fied to  a  similar  but  less  extent  when  F  is  im- 
paired. It  is  also  modified  by  T,  and  by  the 
way  employers  consider  the  person,  especially 
when  damaged  from  injury  or  disease;  there- 
fore, to  meet  all  these  conditions,  C  is  always 
placed  under  a  radical  in  the  formula,  the  index 
of  which  may  be  designated  by  an  X,  to  indicate 
that  it  is  to  be  determined  in  each  instance,  and 
the  formula  thus  modified  is  E  =  F  T  VC. 
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To  amplify  the  formula,  F  must  be  resolved 
into  its  component  parts  by  selecting  and  group- 
ing into  the  form  of  units  such  systems  and  or- 
gans as  are  so  interdependent  that  each  is  need- 
ed to  insure  the  functions  of  the  other  in  its 
particular  unit,  and  these  systems  and  organs 
taken  together  form  a  unit  that  is  absolutely 
indispensable  to  the  functions  of  the  body.  These 
units  are  to  be  regarded  as  factors  of  F,  which 
when  multiplied  together,  and  by  the  other  two 
factors  of  the  formula,  produce  the  composite 
quantity  E.  As  much  as  possible,  systems  and 
organs  have  been  selected  and  grouped  together 
as  units  in  accordance  with  their  development 
and  associated  functions,  it  being  found  neces- 
sary to  have  four  such  units  for  the  whole  body, 
which  when  designated  by  the  first  four  letters 
of  the  alphabet  are  as  follows : 


rOsseous,  articular, 
a=-(and  muscular  syste 
Vconsisting  of 

{Circulatory  and 
respiratory  systems, 
consisting  of 

J  Digestive  and 
c  =  ■!  genito-urinary  systems, 
I  consisting  of 


Is. 


the  bones, 
the  joints, 
g,  the  muscles, 
fh,  the  heart 
J  i.  the  vessels, 
1  i.  the  lungs  and  their 
t         accessory   organs, 
k,  the  alimentary  canal, 
1,   its  accessory   organs, 
m,  the  kidneys  with  the 
genital  organs. 


I  Cerebro-Spi- 
I  nal  systems, 
d  — "1  nerves  and 
1  ganglia,  con- 
j^sistingof 


(n.  the  brain,  its  membranes,^ 
(  and  its  nerves,  _ 

I  o,  the  spinal  cord,  its 

1  membranes,  its  anterior 

motor,  and   its   posterior 
sensory  nerves, 
p,  nerves  and  organs  of 
special  sense. 


the 

sympa- 
thetic 
^nerves 
and 
gan- 
glia. 


Each  of  these  units  fulfills  the  requirements 
of  our  definition :  it  is  composed  of  systems  and 
organs  so  interdependent  that  each  is  needed  to 
insure  the  functions  of  the  other,  and  these 
taken  together  form  a  unit  that  is  aljsohitely  in- 
dispensable to  the  functions  of  the  body.  This 
being  true,  the  value  of  the  function  of  each 
unit  may  be  obtained  by  a  formula  similar  to 
that  employed  in  determining  the  value  of  any 
physical  force.  In  amplifying  F,  by  resolving 
it  into  its  component  parts,  as  factors,  a,  b,  c,  d, 
each  of  these  was  resolved  into  its  component 
parts,  as  factors,  and  a=:efg;b  =  hij;c=: 
k  1  m  ;  and  d  ^  n  o  p. 

In  any  computation,  if  one  of  the  factors  be- 
comes O,  the  product  is  O.  In  diseases  of  the 
bones,  like  osteomalacia,  producing  an  inability 
to  support  the  body,  e  would  become  O,  then 
a  =  0;  in  inflammation  of  the  joints,  like 
chronic  articular  rheumatism,  causing  a  large 
number  of  stiff  joints,  f  would  become  O,  and 
a  =  0;  in  diseases  and  injuries  producing  paral- 
ysis of  the  muscles,  g  would  become  O,  then 
a^O,  and  finally,  in  diseases  and  injuries  by 
which  a  large  portion  of  the  extremities  were 
lost,  a  certainly  would  become  O.  and  if  a  ^  O 
then  F^O.  In  serious  valvular  and  organic 
diseases  of  the  heart,  or  vessels,  h  or  i  would 
become  O,  then  b  =  0;  in  serious  diseases  of 
the  lungs  and  their  accessory  organs,  j  would 
become  O,  then  b  =  0,  and  if  b  =  0,  then 
F  =  0.  In  the  various  serious  diseases  of  the 
alimentary  canal,  its  accessory  organs,  the  kid- 
neys with  the  genital  organs,  each  of  k,  1,  m, 
might  become  O.  then  c  =  O,  and  F^O;  and 
in  the  various  serious  diseases  of  the  brain, 
spinal  cord,  and  organs  of  special  sense,  each  of 
n,    o,    p,    might    become    O,    then    d  =  O,    and 


iF  =  0,  and  finally,  if  F  =  0,  then  E  =  0. 
Therefore  the  parts  of  each  unit,  as  factors,  bear 
the  same  relation  to  the  unit,  as  the  units,  as 
factors,  do  to  the  whole  body.  Each  part,  as 
factor,  is  indispensable  to  the  other,  and  each 
unit  as  factor  is  indispensable  to  the  body.  The 
units  are  always  to  be  regarded  as  factors  of  F, 
and  multiplied  together  and  by  the  other  two 
factors  of  the  formula,  if  we  are  to  conceive  of 
the  earning  ability  of  the  body  as  a  whole  which 
can  be  given  a  mathematical  expression.  Our 
formula  represents,  mathematically,  the  complete 
earning  ability  of  the  body  in  a  healthy  normal 
person,  which  is  a  composite  quantity,  resulting 
from  the  multiplication  of  factors ;  the  same  as 
was  done  in  obtaining  the  efficiency  of  elec- 
tricity. 

As  has  already  been  shown,  when  F  is  re- 
solved into  its  component  parts,  as  factors,  it  is 
represented  by  (abed)  and  V'C,  becomes 
V(a  b  c  d),  because  C  is  composed  of  the  same 
elements  as  F:  hence  the  complete  formula  for 
the  normal  earning  ability  is  E  =  (a  bed) 
T  V(a  be  d).  Now  in  this  formula  the  units, 
or  factors,  are  not  of  equal  value,  and,  hence, 
when  damage  to  them  has  been  ascertained  by 
scientific  standards  of  measurement  they  may  be 
placed  in  the  formula  under  a  radical,  the  index 
of  which  will  depend  upon  how  much  less  it  is 
desired  the  damaged  units  shall  affect  the 
formula  than  that  given  to  them  by  scientific 
standards  of  measurement.  The  unit,  d,  repre- 
senting the  cerebro-spinal  systems,  nerves,  and 
ganglia,  would  under  almost  all  circumstances 
be  placed  in  the  formula  at  its  full  value,  as  de- 
termined by  scientific  standards  of  measurement, 
as  any  damage  to  it  produces  in  the  person  thus 
aflfected  proportional  disability  for  all  gainful 
occupations. 

To  ascertain  the  remaining  value  of  a  unit  in 
a  given  case  of  damage,  it  must  be  compared 
with  some  scientific  standard  of  measurement, 
and  the  remaining  value  given  in  the  form  of  a 
fraction  of  the  whole  unit.  This  method,  which 
permits  of  the  mathematical  determination  of 
each  unit  of  the  bodily  function,  as  a  fraction 
of  the  normal  unit  must  be  considered  complete, 
as  it  is  in  accordance  with  the  principles  laid 
down  by  the  natural  sciences  in  measuring  the 
power  of  any  physical  force,  one  of  whicli  that 
of  electricity  has  been  given. 

The  four  units  of  F,  or  their  remaining  value, 
after  being  damaged,  must  always  be  regarded 
as  factors  and  multiplied.  Their  product  is  a 
composite  quantity  —  the  earning  ability  of  the 
body.  They  must  never  be  regarded  as  quan- 
tities to  be  added,  for  wrong  practical  deduc- 
tions would  be  obtained,  as  the  following  will 
clearly  show :  

In  the  formula,  E=(a  b  c  d)  T  v'Ca  b  c  d), 
■  let  us  suppose  that  from  an  injury  a  person  was 
rendered  blind  and  deaf,  and  that  therefore  the 
unit,  d,  becomes  O.  It  is  self-evident  that  a 
person  in  this  condition  would  have  no  earning 
ability,  and  yet,  if  we  add  the  remaining  units, 
a,  b,  and  c,  which  might  be  normal,  we  would 
obtain  three  fourths  of  the  earning  ability  of 
the  bodv.  which  results  in  a  rednctio  ad  absur- 
diim.  With  a,  b,  c,  d,  of  our  formula  regarded 
as  factors,  to  be  multiplied,  however,  when  d, 
or  any  other  factor,  becomes  O,  the  product  is 
O,  also,  and  no  absurdity  results,  because  in  any 
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computation,  if  one  of  the  factors  is  O,  thg 
product  will  always  be  O.  If  a  person  has  no 
techuical  ability,  T  would  be  O,  and  therefore 
E^O.  This  would  be  true  in  actual  practice. 
Finally,  if  we  decide  that  a  person  has  no  com- 
peting ability  x^O,  and  E  =  0,  and  this  would 
be  true  in  the  labor  markets,  notwithstanding 
the  bodily  functions  might  be  normal  and  the 
technical  ability  might  be  of  the  highest  order, 
yet  if  the  person's  services  were  not  needed  and 
he  could  not  dispose  of  them  at  any  price,  his 
earning  ability  would  be  O.  Therefore,  in  our 
mathematical  formula  for  the  normal  earning 
ability  of  the  body,  if  any  one  of  the  units  as 
factors,  becomes  O,  then  E:^0,  and  na  absurd- 
ity results.  We  have,  at  some  length,  dwelt 
upon  F,  of  our  formula,  because  it  is  the  most 
important  factor  in  it.  We  now  pass  on  to  T, 
the  next  in  importance. 

The  technical  ability  of  a  person  is  usually 
gained  during  adolescence,  and  is  generally  at- 
tained by  the  time  the  growth  of  the  body  is 
completed.  The  formula  may  be  used  as  a  guide 
during  the  years  of  growth  and  development 
and  serve  to  rate  the  youth,  taking  into  consid- 
eration the  condition  of  the  functional  ability 
upon  which  the  mental  and  technical  ability  so 
much  depend  but  which  has  been  heretofore 
practically  ignored.  As  important  as  T  is  to  the 
normal  earning  ability,  and  in  rating  a  person, 
when  that  person's  vocation  becomes  fixed,  T 
may  be  considered  as  equal  to  one  in  estimating 
damages.  The  technical  ability  is  not  injured, 
but  limited  only  in  proportion  to  the  damages  to 
F,  impairment  of  which  will  include  these  dam- 
ages ;  therefore,  T  may  be  omitted,  and  the 
formula  thus  modified  for  determining  damages 
to  the  earning  ability  of  the  body  is  E  = 
(abed)  V'(a  bed). 

We  now  come  to  C,  the  third,  and  last  factor 
of  our  formula.  The  ability  to  compete  is  a 
condition  which  is  affected  by  a  variety  of  cir- 
cumstances :  first,  by  the  person's  functional 
ability ;  second,  by  his  technical  ability ;  and 
third,  by  the  way  employers  consider  these  con- 
ditions. Therefore,  when  a  person  becomes 
disabled,  the  damage  to  his  body  acts 
immediately  in  two  ways :  first,  by  its  direct 
impairment  of  the  functional  ability,  according 
to  the  nature  and  extent  of  the  damage  by  rea- 
son of  which  he  will  not  be  able  to  perform  so 
much,  and  perhaps  not  so  good  work,  as  he  did 
before;  and,  second,  by  the  way  employers  con- 
sider these  conditions.  The  damage  to  the  body 
might  be  of  such  a  nature  as  to  affect  the  ap- 
pearance of  the  person  without  interfering  ma- 
terially with  his  earning  ability;  such  as  in  the 
unit  a,  loss  of  the  auricles,  or  nose;  in  the  unit 
d,  a  large  scar  of  the  cornea,  or  an  injury  to  a 
blind  eye  causing  it  to  become  crossed.  Dis- 
figurements like  these,  although  not  interfering 
with  a  person's  ability  to  work  as  well  as  he  did 
before  the  damage  was  done,  would  seriously 
interfere  with  his  chances  to  obtain  employ- 
ment, and  should,  therefore,  be  considered  a 
serious  obstacle  to  his  competing  ability.  In 
case  of  damages,  a  person  has  a  right  to  secure 
compensation,  not  only  for  the  loss  to  his  func- 
tional ability  but  also  to  his  appearance,  when  it 
seriously  interferes  with  his  ability  to  obtain 
employment  in  the  grade  of  work  and  command 
the  wages  to  which  he  is  entitled.  The  part  of 
his  ability  to  compete  not  represented  in  the  per- 


son himself,  but  in  the  way  employers  consider 
the  damages  we  render  in  the  number  selected 
for  the  index  of  the  radical  of  the  competing 
ability.  In  general,  if  a  person  has  no  compet- 
ing ability  we  would  select  o;  if  it  is  seriously 
affected  we  would  select  2  or  3 ;  if  only  moder- 
ately affected  5  or  7;  and  if  but  slightly  affected 
10,  for  the  index  of  the  radical  of  the  competing 
ability.  By  leaving  this  to  the  physicians  who 
have  ascertained  the  damages  to  F,  and  who  are 
the  most  competent  to  judge  what  it  shall  be, 
disabilities  of  the  body,  and  an  indemnity  to  be 
allowed  therefor,  may  be  determined  in  a  man- 
ner equitable  to  all  concerned. 

As  the  standards  established  by  law  and  the 
commissioner  of  pensions  of  the  United  States 
are  the  most  frequently  used,  involving  the  ex- 
penditure of  millions,  they  will  be  examined  and 
compared  with  what  may  be  obtained  by  the 
mathematical  formula  for  the  normal  earning 
ability,  and  thereby  show  the  need  of  scientific 
methods. 

One  of  the  two  standards  of  comparison, 
namely,  a  disability  caused  by  anchylosis  of  a 
wrist  or  ankle  joint  for  which  $8  per  month  is 
given  is  1-9  of  $72,  which  is  allowed  for  total 
disability.  When  1-9  is  reduced  to  percentage 
it  is  II. II  1-9  per  cent,  and  when  subtracted 
from  100  per  cent  leaves  a  remaining  earning 
ability  of  88.8g  per  cent.  As  this  standard  is  the 
one  more  frequently  employed,  we  have  for  the 
sake  of  convenience,  and  of  employing  the  scale 
of  pensions  for  the  disabilities  specified  by  law 
and  the  commissioner  of  pensions,  in  our 
formula,  adopted  a  standard  of  10  per  cent  of 
the  total  disability  for  anchylosis  of  a  wrist  or 
ankle  joint. 

This  disability  involves  the  unit  a,  of  the 
body :  subtracting  10  per  cent  from  100  per  cent 
leaves  90  per  cent.  Inserting  this  value  in  the 
formula  and  discarding  all  undamaged  units, 
E  =  o.90  a  V0.90  a.  If  it  is  decided  that  the 
person's  competing  ability  is  but  moderately  af- 
fected with  this  disability  and  7  is  selected  for 
the  index  of  the  radical  of  the  competing  ability, 
E  =  o.90  a  'J'o.go  a  =  0.90  X  09875  ==  0.8887  .".  E 
=  88.87  P^r  cent,  which  is  almost  identical  with 
that  obtained  by  subtracting  1-9  reduced  to  per- 
centage from  100  per  cent.  Seven,  however,  is 
only  one  of  several  numbers  that  may  be  selected 
to  meet  the  different  conditions  in  the  competing 
ability  of  persons  in  the  various  vocations. 
Herein  lies  one  of  the  great  advantages  of  the 
formula  in  that  the  competing  ability  may  be 
adjusted  in  accordance  with  the  character  of  the 
damage  and  the  vocation  of  the  person,  for  it 
will  be  readily  seen  that  it  would  make  a  great 
difference  in  a  person's  competing  ability,  in 
many  occupations,  whether  the  ankle  joint  or  the 
wrist  joint  was  stiff. 

The  other  standard  of  comparison  used  by 
the  Bureau  of  Pensions  is  a  disability  equiv- 
alent to  the  loss  of  a  hand  or  foot  (third  grade) 
for  which  $24  per  month  is  given.  Twenty-four 
dollars  is  ]/}  of  $72.  which  when  converted  into 
our  10  per  cent  standard,  subtracted  from  100 
per  cent  and  introduced  into  the  formula  with 
all  the  undamaged  units  discarded,  and  with  7 
for  the  index  of  the  radical  of  the  competing  abil- 
ity, gives  E  =  o.70  a  'I' 0.70  a  =  0.70  X  0.9535  = 
0.6667  .'.  E^  66.67  per  cent,  which,  in  this  in- 
stance  is   identical    with    that   obtained   by   sub- 


PHYSICAL  ECONOMICS 


trading  s^]/}  per  cent  from  lOO  per  cent:  66.66^ 
per  cent  of  $864  =  $576,  which  subtracted  from 
$864,  and  the  remainder  divided  by  12,  gives  $24 
per  month.  The  pension  specified  by  law  for 
the  loss  of  a  hand  or  foot  is  $30  per  month, 
whereas  the  standard  for  a  disability  equivalent 
to  the  loss  of  a  hand  or  foot  is  $24  per  month. 
Thirty  dollars  is  5-12  of  $72,  which  reduced  to 
percentage  and  subtracted  from  100  per  cent 
leaves  s&Vi  per  cent,  remaining  earning  ability 
of  this  unit.  When  417^  per  cent  is  converted 
into  our  10  per  cent  standard,  subtracted  from 
100  per  cent,  and  its  value  introduced  into  the 
formula  with  all  undamaged  units  discarded  and 
with  7  for  the  index  of  the  radical  of  the  com- 
peting ability,  £  =  0.625  a  V  0625  a  ^0.625  X 
0.935=0.5843  .•.  £  =  58.43  per  cent  in  this  in- 
stance. 

Assuming  that  $30  per  month  is  an  equitable 
pension  for  a  person  with  a  disability  caused  by 
the  loss  of  a  foot,  and  that  7  shall  be  the  inde.x 
of  the  radical  of  the  competing  ability,  he  would 
certainly  have  less  competing  ability  with  the 
loss  of  the  left  hand  and  still  less  with  the  loss 
of  the  right  hand.  In  our  formula  the  number 
for  the  index  of  the  radical  of  the  competing 
ability  could  be  varied  to  meet  these  conditions. 
For  the  loss  of  the  left  hand  we  would  select  3, 
and  for  the  loss  of  the  right  hand  2  for  the 
index  of  the  radical  of  the  competing  ability  be- 
cause these  disabilities  are  serious,  hence,  E  = 
0.625  a  Vo.b25  a  =  0.625  ^  0855  ^ 0-334375  •'•  E 
=  5343^4  per  cent;  53-43^4  per  cent  of  $864  sub- 
tracted from  it,  and  the  remainder  divided  by 
12  gives  $33.52  per  month  for  the  loss  of  the 
left  hand:  and  E^ 0.625  a  V0.625  3  =  0.625  X 
0.79  =  0.49375  .-.  E  =  49.37^  per  cent;  49.37^ 
per  cent  of  $864,  subtracted  from  it,  and  the 
remainder  divided  by  12,  gives  $36.45  per  month 
for  the  loss  of  the  right  hand,  or  $2.92  per 
month  more  for  the  loss  of  the  right  than  for 
the  loss  of  the  left  hand.  For  the  loss  of  both 
hands  we  would  select  o  for  the  inde.x  of  the 
radical  of  the  competing  ability,  and  the  formula 

would  be,  E^o.2S  a  Vo.as  =  0.25  X  o  =  o   .".  E 

=  0.  Nothing  from  $864  feaves  $864,  which  di- 
vided by  12  gives  $72  per  month  for  total  dis- 
ability, whereas  the  amount  specified  by  law  for 
this  disability  is  $100  per  month,  38.8-9  per  cent 
more  than  that  for  total  disability.  This  re- 
veals an  inconsistency  that  can  be  accounted  for 
only  on  ultra-sentimental  grounds,  not  consist- 
ent with  other  pensions  for  total  disability,  such 
as  the  loss  of  the  sight  of  both  eyes.  A  person 
with  the  loss  of  the  sight  of  both  eyes  would 
certainly  have  less  earning  ability  than  one  with 
the  loss  nf  both  hands,  and  as  large  a  pension 
should  be  given,  even  on  sentimental  grounds, 
for  the  one  as  for  the  other. 

If  $.w  per  month  is  an  equitable  pension  for 
a  disability  caused  by  the  loss  of  a  hand  or  a 
foot.  $36  per  month  for  the  loss  of  a  hand  and 
a  foot  as  now  specified  by  law  would  not  be 
equitable.  Let  us  see  what  the  amount  would 
be  when  scientific  methods  are  employed  to  de- 
termine it.  According  to  the  standard  when 
converted  into  our  10  per  cent  standard,  and 
introduced  into  the  formula,  with  7  for  the  index 
of  the  radical  of  the  competing  ability.  E^ 
0.25  a  v'0.25  a  =  0.25  X  0.82^0.2050  .•.  E  =  20.S 
per  cent;  20.5  per  cent  of  $864  is  $177.12,  which 
subtracted  from  $864  leaves  $686.88,  and  this  di- 


vided by  12  gives  $57.24  per  month,  that  should 
be  given  for  the  loss  of  a  hand  and  a  foot, 
instead  of  $36,  as  now  specified  by  law.  This 
shows  not  only  the  inconsistency  of  empirical 
methods,  but  it  shows  that  an  injustice  has  been 
done  a  soldier  or  sailor,  according  to  the 
standard  of  $30  per  month  for  the  loss  of  a 
hand  or  foot,  even  when  7  is  used  for  the  index 
of  the  radical  of  the  competing  ability,  whereas 
with  the  loss  of  a  hand  and  a  foot  the  competing 
ability  is  seriously  affected  and  it  would  be  less 
than  with  the  loss  of  either  one  alone,  and  the 
index  of  the  radical  should  be  less,  namely,  at 
least  3,  which  when  used  gives  $61  per  month 
for  the  disability  caused  by  the  loss  of  a  hand 
and  a  foot.  This  brief  consideration  of  the 
methods  and  rates  for  pensions  employed  by  the 
Bureau  of  Pensions  of  the  United  States  is  suffi- 
cient to  show  that  they  are  not  only  based  upon 
empiricism  but  are  full  of  inconsistencies  and 
absurdities  and  do  not  meet  the  conditions  in 
those  who  are  pensionable,  and  therefore  should 
be  discarded  for  scientific  methods  which  do 
meet  the  existing  conditions  in  every  case  in  a 
manner  equitable  to  all  concerned. 

If  it  were  a  physician.  54  years  of  age,  who 
had  lost  his  left  hand,  and  he  had  been  in  prac- 
tice 28  years,  and  had  earned  $70,000  net,  or  an 
average  of  $2,500  a  year,  according  to  the  .Amer- 
ican life  mortality  table,  he  would  be  expected 
to  live  18  years  more.  Assuming  that  he  would 
have  practiced  medicine  16  years  more,  and 
earned  at  least  $40,000  net,  which  is  a  reasonable 
supposition,  had  he  not  lost  his  left  hand,  we 
find  now  according  to  these  standards  and  our 
formula  that  his  earning  ability  is  53.4334  per 
cent  of  $40,000,  or  $21,375,  which  subtracted 
from  it  leaves  $18,625,  and  this  divided  by  16, 
gives  a  yearly  indemnity  of  $1,164.0625,  or  $97 
per  month.  If  the  party  responsible  for  the 
damage  to  the  physician  wishes  to  settle  in  one 
payment,  each  yearly  indemnity  must  be  dis- 
counted by  multiplying  it  by  the  fractional  part 
of  the  present  value  of  $1  at  compound  interest 
for  the  number  of  years  before  it  would  be  paid. 
Discounting  $1,164.0625  in  this  manner  for  16 
years,  at  4  per  cent,  and  adding  the  products 
together,  we  obtain  $13,572.40,  which  is  the  net 
amount  the  physjcian  should  receive  when  all  the 
indemnities  are  made  at  once,  in  one  payment. 
In  consequence  of  this  injury,  the  physician  was 
totally  disabled  four  months,  for  which  he  should 
receive  one  third  of  $2,500,  or  $833.33.  His 
other  expenses  were  $166.67.  which  added  to 
$833.33,  makes  $1,000,  which  should  be  added  to 
$13,572.40,  making  $14,572.40  that  should  be  paid 
to  the  physician  for  total  damages,  loss  of  time, 
and  expenses  in  consequence  of  the  injury  by 
which  he  lost  his  left  hand.  If  tlie  physician's 
income  had  been  more,  the  party  responsible  for 
the  injury  would  have  to  pay  a  proportional 
larger  sum  for  the  damage,  and  if  it  had  been 
less  the  physician  would  have  to  accept  a  pro- 
portionally smaller  sum. 

If  it  had  been  the  loss  of  the  right  hand  the 
physician's  earning  ability  would  be  49.37'4  per 
cent  of  $40,000,  which  subtracted  from  it  and 
divided  by  16  gives  $1,265.62  as  a  yearly  in- 
demnity, or  $105.46  per  month,  or  $8.46  more 
per  month  for  the  loss  of  the  right  than  for  the 
loss  of  the  left  hand.  When  made  in  one  pay- 
ment the  physician  should  receive  $15,746.56,  or 
$1,174.16  more  for  the  loss  of  the  right  than  for 
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the  loss  of  the  left  hand.  If  it  had  been  the 
loss  of  both  hands,  the  physician's  earning  abil- 
ity would  be  o,  and  lie  should  receive  an  in- 
demnity of  $2,500  a  year,  or  $208.33  Per  month, 
or  when  made  at  once,  in  one  payment  $30,131, 
assuming  that  $1,000  would  be  paid  in  addition 
to  total  disability. 

All  the  disabilities  tliat  have  been  considered 
belong  to  the  unit  a.  Our  formula  gives  the 
same  erjuity  whether  one  or  all  of  the  units  are 
damaged.  For  instance,  if  the  physician  had 
lost  an  eye,  at  the  same  time  he  lost  his  left 
hand,  according  to  $17  per  month,  the  amount 
specified  by  the  commissioner  for  this  disability, 
E^  0.625  a  X  0.7875  d  v' 0.625  a  ><  07875  d  = 
04921X0.789  =  0.3882  ••.  £  =  38.82  per  cent; 
38.82  per  cent  of  $40,000  subtracted  from  it  and 
divided  by  16  gives  $1,529.50  for  a  yearly  in- 
demnity. If  this  is  divided  by  12  it  gives 
$127.45,  or  $30.45  more  per  month  for  the  addi- 
tional loss  of  an  eye.  When  $1,529.50  is  dis- 
counted at  4  per  cent  compound  interest  for  16 
years,  the  sum  is  $17,809.95,  and  with  the  $1,000 
added,  makes  $18,809.95  that  should  be  paid  the 
physician  for  the  loss  of  the  left  hand  and  an 
eye,  or  $4,237.55  more  when  an  eye  is  lost  with 
the  left  hand. 

Our  formula  can  be  so  readily  adjusted  to 
the  circumstances  of  every  person  whose  earn- 
ing ability  has  been  damaged,  that  it  may  rightly 
be  likened  to  cloth  for  a  garment  which  is 
selected,  cut,  and  made  to  fit  all  the  existing 
conditions  of  every  individual.  There  is,  there- 
fore, sufficient  reason  for  its  existence,  and  for 
its  employment  in  ascertaining  the  economic 
value  of  a  man  and  also  in  rating  a  person, 
and  in  determining  damages  to  the  body,  and 
an  indemnity  to  be  allowed  therefor,  because 
it  is  based  upon  principles  employed  in  ascer- 
taining the  efficiency  of  any  physical  force,  and 
therefore  is  scientifically  correct. 

The  higher  mathematics  involved  in  the  ex- 
traction of  the  roots  of  the  radicals  are  avoided 
by  the  construction  of  a  chart  by  Prof.  Hart  of 
the  University  of  Maine,  by  which  geometric 
curves  represent  the  different  roots :  the  value 
of  the  abscissa  being  given  at  the  top  and  bottom, 
and  that  of  the  ordinate  on  either  side.  By  tak- 
ing the  remaining  decimal  value  of  the  unit  of 
the  body,  as  abscissa,  and  tracing  this  line  to 
the  geometric  curve  representing  the  root 
sought,  and  from  this  point  following  the  or- 
dinate to  its  end  on  either  side,  the  value  of 
the  root  will  be  found.  Inserting  this  value  in 
the  formula,  the  process  of  finding  the  remaining 
earning  ability  and  thereby  the  damages  to  the 
body  is  one  of  simple  computation,  involving  no 
more  matlieniatics  than  an  example  in  interest 
or  partial  payments. 

Although  it  is  true  that  scientific  standards 
of  measurement  of  all  the  parts  of  the  units  of 
the  body  have  not  been  determined  and  agreed 
upon,  nevertheless  it  is  a  self-evident  fact  that 
anything  that  is  used  must  have  a  value  placed 
upon  it,  and  when  this  value  has  been  measured, 
tested,  compared,  and  estimated  in  a  scientific 
manner,  in  a  large  number  of  normal  healthy 
persons,  and  an  average  value  ascertained,  this 
average  value  becomes  a  scientific  standard  of 
measurement  for  that  particular  part  of  the  unit 
of  the  body.  It  is  in  this  way  that  all  the 
scientific  standards  of  measurement,  now  em- 
ployed,  have  been   determined  and  agreed   upon. 


and  it  is  in  this  way  that  all  the  remaining  ones 
must  be  established.  Until  this  work  is  con- 
summated we  shall  have  to  employ  such  stan- 
dards as  have  been  agreed  upon,  and  by  the 
same  methods  by  which  these  have  been  ob- 
tained determine  values  for  all  the  remaining 
systems  and  organs  of  the  units  of  the  body 
which  will  eventually  be  accepted  as  scientific 
standards  of  measurement. 

If  the  history  and  examination  of  a  person 
revealed  the  fact  that  a  unit  was  not  normal 
prior  to  the  injury,  for  which  damages  are 
claimed,  then  the  fact  must  be  taken  into  con- 
sideration in  determining  the  remaining  value 
of  the  unit  for  the  formula.  In  order  to  avoid 
disputes  and  litigations,  every  person  should 
have  an  exhaustive  examination,  and  carefully 
made  case  record  of  the  conditions  of  his  body. 
This  would  be  of  immense  value  to  every  per- 
son not  only  in  case  of  an  injury  but  in  the 
treatment  of  any  disease.  The  time  is  coming 
when  physicians  will  be  largely  occupied  in  mak- 
ing these  examinations  and  case  records  and 
thereby  be  preventing  rather  than  curing  di- 
seases. To  make  these  case  records  more  com- 
plete and  satisfactory  they  should  be  begun 
early  and  continued  through  school  life. 

In  ascertaining  damages  to  the  body,  a  phy- 
sician must  first  determine  what  the  impairment 
of  the  function  of  the  unit  is,  and  then,  by 
comparing  this  with  the  case  record  and  the 
scientific  standard  of  measurement  for  it,  give 
the  remaining  value  in  the  form  of  a  fraction  of 
the  whole  unit  in  the  formula.  The  principles 
and  process  then  are  the  same  as  those  em- 
ploj-ed  in  determining  the  efficiency  of  any 
physical  force.  It  will  be  seen  that  it  is  the 
damaged  functions  that  the  physician  first  seeks, 
and  not  necessarily  the  pathology  of  the  dam- 
aged unit.  To  illustrate  this,  a  physician  might 
in  examining  the  eyes  find  the  sight  seriously 
impaired,  the  fields  markedly  contracted,  and  the 
muscular  movements  badly  deranged.  He  could 
determine  the  exact  functional  disability  of  each 
of  these  three  units  of  the  eyes  by  the  scientific 
standards  of  measurement  for  them,  and  give 
the  remaining  value  of  each  unit  in  the  form  of 
a  fraction  for  the  Magnus  formula,  and  thereby 
ascertain  the  remaining  earning  ability  of  the 
eyes  without  even  knowing  the  pathology  of  the 
disabilities.  The  exact  nature  of  the  disabilities 
could  not  be  deterinined  without  instituting  an 
examination  which  would  reveal  their  pathology, 
and  therefore  the  physician  could  not  state 
whether  the  disabilities  were  temporary  or  per- 
manent without  such  an  examination.  The 
pathology  of  a  disability  is  necessary  only  to  de- 
termine its  character,  whether  transitory  or  per- 
manent, serious  or  not,  as  the  case  may  be,  and 
should  not  be  made  the  basis  to  determine  the 
remaining  earning  ability  of  the  body.  The 
earning  ability  is  a  composite  quantity  made  up 
of  the  physiological  functions  of  the  systems 
and  organs  of  the  units  of  the  body,  each  of 
which  is  interdependent  upon  the  other  in  mak- 
ing man  the  most  wonderful  product  of  nature. 

In  youth  and  the  beginning  of  manhood,  we 
can  only  rate  a  person  accorditig  to  his  func- 
tional and  his  technical  ability,  hut  when  that 
person  has  a  fixed  occupation  we  can,  thereby, 
determine,  by  our  formula,  his  earning  ability 
and  his  economic  power  in  the  world  as  ac- 
curately as   we  can   that  of  any  physical   force. 
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We  can  determine  his  mental  ability  only  so  far 
as  it  is  manifested  in  his  vocation  and  the  im- 
portance placed  upon  it  as  evidenced  in  the  re- 
muneration he  receives  for  it.  We  can  not  figure 
upon  possible  prospects  of  advancement,  r.or 
change  of  occupation.  We  can  only  figure  upon 
the  actual  conditions  of  life  as  they  exist,  and 
when  accidents  occur,  causing  damage,  on  the 
supposition  that  these  conditions  would  continue 
for  a  length  of  time  thereafter  according  to  the 
basis  upon  which  the  American  mortality  table 
has  been  constructed  and  upon  which  has  been 
established  life  insurance  —  the  first  business  of 
the  world. 

The  value  of  the  functions  of  the  body  can 
not  be  determined,  for  health,  like  character,  is 
priceless.  Even  the  possession  of  health  much 
below  any  economic  value  is  priceless,  and  is 
clung  to  under  all  conditions  of  privation  and 
suffering.  This  does  not  affect  the  purpose  of 
our  formula,  which  represents  mathematically 
the  normal  earning  ability  of  the  body.  This 
has  solely  to  do  with  the  individual's  ability  to 
perform  certain  services  and  to  receive  a  specific 
compensation  therefor  for  the  remainder  of  a 
prospective  working  life.  No  life  insurance 
company  would  consider  a  risk  on  a  man's  life 
for  an  amount  his  business  or  wealth  did  not 
warrant.  A  man  who  has  no  income  whatever 
and  could  offer  no  collateral  would  be  refused 
a  loan  of  money  from  any  person,  or  bank,  and 
he  could  not  obtain  money  except  by  reasons 
which  are  foreign  to  the  rules  of  business.  A 
person  with  good  habits  and  a  steady  occupa- 
tion with  a  specified  income  would  be  able  to 
hire  money  on  that  alone,  in  proportion  to  his 
income,  other  things  being  equal.  The  time  is 
coming  when  the  earning  ability  of  man  will  be 
rated  and  will  be  just  as  valuable  in  the  labor 
market  as  is  the  rating  of  his  financial  ability 
to-day  in  the  business  marts  of  the  world. 

Then,  indeed,  would  the  scope,  extent,  and 
usefulness  of  our  formula  be  realized,  as  a 
medium  through  which  justice  would  be  given 
in  all  transactions  where  the  economic  value  of 
man  is  to  be  determined,  confining  every  step 
of  the  process  to  the  mathematical  exactness 
upon  which  it  is  constructed,  and  thus  solving 
the  problem  of  medical  expert  testimony,  and 
giving  equit}'  in  courts  of  law,  in  insurance,  and 
in  the  Bureau  of  Pensions  of  the  United  States; 
and  in  many  of  the  troublesome,  economic  prob- 
lems in  the  labor  markets  of  the  world. 

Er.^stus  Eugene  Holt,   M.D. 

Physical  Force  Party,  a  term  applied  in 
British  politics  to  the  Irish  party  which  in  1843 
advocated  physical  force  to  secure  the  repeal  of 
the  union  with  Great  Britain. 

Physical  Geography.  See  Physiography  ; 
Geogr.'\phv. 

Physical  Optics.     See  Light 

Physical  Society,  American,  a  society  affil- 
iated with  the  American  Association  for  the  Ad- 
vancement of  Science  (q.v.).  It  holds  four 
meetings  a  year  for  the  reading  and  discussion 
of  papers  on  the  subject  of  physics. 

Physical  Society  of  London,  The,  a 
learned  organization  established  in  1874,  having 
for  its  object  the  advancement  of  a  knowledge 
of  physics.  The  society  publishes  'Proceedings' 
quarterly.  Its  headquarters  are  at  Burlington 
House,  London. 


Physical  Training,  a  term  used  to  indicate 
the  systematic  development  and  maintenance  of 
bodily  power  and  health.  While  in  the  broad 
sense  it  includes  gymnastic  and  athletic  exer- 
cise, active  sports,  manual  training  and  per- 
sonal hygiene,  there  is  an  increasing  tendency  to 
use  the  term  to  designate  systematic  physical  ex- 
ercise, and  as   such    it  will  be  here  considered. 

Systematic  training  of  the  body  has  been  fol- 
lowed in  some  form  by  probably  every  nation 
and  race,  savage  and  civilized.  In  the  past  it  has 
taken  the  varifd  forms  of  training  for  warfare 
through  exercise  for  developing  endurance, 
strength  and  skill ;  recreative  and  competitive 
sports ;  gymnastic  dances  for  religious,  martial 
or  recreative  purposes,  and  remedial  exercises 
for  the  cure  of  disease,  often  associated  with  re- 
ligion and  administered  by  the  priesthood.  The 
highest  development  in  many  ways  that  the 
subject  has  ever  known  was  in  ancient  Greece, 
where  athletic  games  held  a  place  in  the  political, 
religious,  intellectual  and  artistic  life  of  the 
country  that  made  them  one  of  the  greatest 
human  institutions  in  history.  (See  Ath- 
letics; Games.)  The  physical  training  of 
women  in  ancient  Greece  consisted  mostly  of 
dancing  and  ball-playmg,  though  the  women  of 
Sparta  were  not  allowed  to  marry  until  they 
had  given  a  public  exhibition  of  proficiency  in 
gymnastics.  After  its  decline  in  Greece  physical 
training  next  arose  to  the  dignity  of  an  insti- 
tution in  the  age  of  chivalry  when  physical 
strength  and  prowess  were  again  apotheosized 
for  noble  uses.  (See  Games.)  Following  this, 
development  of  the  body  fell  under  the  ban  of 
an  ascetic  age,  where  it  remained  until  early  in 
the  19th  century  despite  the  protests  of  such 
philosophers  and  reformers  as  Rabelais,  Mon- 
taigne, Rousseau,  Pestalozzi,  Luther,  Milton  and 
Locke.  At  the  time  mentioned  began  a  re- 
naissance of  physical  training  out  of  which  has 
grown,  side  by  side  with  the  continuance  of 
athletic  sports,  the  modern  gymnasium,  a  wholly 
unique  institution  in  its  construction,  equip- 
ment, and  the  kinds  of  exercise  adapted  to  it. 
This  exercise  includes  gymnastics  proper,  with 
and  without  apparatus,  and  of  late  a  strong 
revival  of  games  and  gymnastic  dancing.  With 
the  growth  of  cities,  massing  large  numbers  of 
people  in  limited  space  and  curtailing  facilities 
for  outdoor  exercise,  the  gymnasium  has  come 
to  mean,  not  only  a  preparation  for  competitive 
sports,  but,  for  thousands  of  people,  the  only 
opportunity  for  vigorous,  all-over  bodily  exer- 
cise. At  the  same  time  there  has  developed  a 
scientific  and  educational  understanding  and  ap- 
plication of  the  subject  in  marked  contrast  to 
earlier  methods.  Exercise  in  its  early  forms, 
as  inspired  by  considerations  of  religion,  war- 
fare or  competitive  sport,  was  used  with  a 
purely  empirical  knowledge  of  its  effects.  With 
the  development  of  physiology,  psychology  and 
related  sciences,  has  come  a  closer  analysis  and 
classification  of  exercises  for  their  effects  upon 
the  physiological  functions,  a  clearer  knowdedge 
of  the  relation  of  exercise  to  psychological  and 
moral  development,  its  adaptation  to  individual 
needs,  and  its  use  as  an  instrument  of  educa- 
tion. Germany  and  Sweden  were  pioneers  in 
this  modern  advance  of  the  subject,  and  the 
principles  and  methods  there  developed  have  had 
a  profound  influence  upon  the  physical  train- 
ing of  other   European   countries  and  America. 
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German  gj-mnastics  have  been  developed  in 
societies  organized  into  the  Tumerbund,  which 
is  the   largest  organization   for  gjinnastic   pur- 
poses that  the  world  has  ever  known.    It  was 
founded  about  1810  by  Friedrich  Ludwig  Jahn 
(1778-1852),  who  invented  the  mode  of  exer- 
cise known  as  turning,  and  who  is  called  the 
Father  of  German   G>-mnastics.    The   inspiring 
motive    for   Jahn's    work   was   patriotism  —  the 
development  of  strong  men   for  the  protection 
of  the  fatherland.    In  1S96  the  Tumerschaft  (in 
Germany  and  Austria)  numbered  554,757  mem- 
bers in  6,251   Tumvereine    (separate  societies). 
No    institution    of    physical    training    since   the 
daj-s  of  ancient  Greece  has  had  such  a  popular 
following  as  the  German  Tumerbund.    Indeed, 
it  bears  strong  analogies  to  the  Greek  institu- 
tion.    Among  these  is  the  combination  of  intel- 
lectual, artistic  and  social  interests  with  physical 
training.    For  children  there  are,  in  manj-  Tum- 
vereine,  classes   in   drawing,   modeling,   needle- 
work and  literature.    The  adults  have  debating 
societies   and   choral  and   dramatic  clubs.     The 
social  element  is  very  strong.    In  both  Germany 
and  the  United  States  the  German  turners  have 
a  meet  or  festival  every  four  years,  when  thou- 
sands of  participants  from  all  parts  of  the  coun- 
try contest  for  honors  in  gymnastics,  athletics, 
debating,  singing,  etc.     Prizes  of  laurel  or  oak 
leaves,  or  diplomas,  are  awarded  for  these  con- 
tests.    Jahn  and  his  pupils,  building  upon  a  col- 
lection of  exercises  made  b3'  Gutsmuths  (1759- 
1839)  invented  a  number  of  pieces  of  apparatus 
and    exercises    to    be    performed    upon    them. 
Much  of  this  Gerfrian  work  calls  for  the  sus- 
taining of  the  weight  of  the  body  upon  the  arms, 
as   in   using  the   horizontal   and    parallel   bars, 
traveling  and  flpng  rings.    The  vaulting  horse 
and  buck,  balance  boards,  ladders  and  climbing 
|)oles   are   also   prominent    in    German    gj-mnas- 
tics.     Freehand  gj-mnastics  (namely,  without  ap- 
paratus)   and    work    with    light,    movable    ap- 
paratus, such  as  wands,  dumb-bells  and  Indian 
clubs,   were   developed   and  adapted  to   schools 
by    Adolph    Spiess     (1810-58).    The    establish- 
ment of  g>-mnasiums  for  secondary  schools  was 
decreed   by   the   Prussian  government   in    18+4, 
and   for  elementary   schools   for  the   people   in 
i860.     The   Royal    Central   Gymnastic   Institute 
for  training  teachers  of  g>-mnastics  for  the  army 
and  the  schools,  was  established  by  the  govern- 
ment   in    1877.    Technically,    as    introduced    in 
the  United  States,  German  gymnastics  partake 
of  the  empirical  character  of  earlier   forms   of 
exercise.     The  work  is  classified  (see  Stecher) 
as   tactics,    calisthenics,    fancy    steps,   apparatus 
work,    popular    gymnastics,    games    and    plays. 
Within   these   divisions   further  classification   is 
according  to  external  features,  as,  exercise  on 
the  upper  side  of  the  ladder,  on  the  lower  side, 
outer    side,    etc.     The    progressive    arrangement 
of    exercises    is    according    to    neuro-muscular 
skill,  advancing  from  simple  to  complex  move- 
ments.    The  capacity  of  pupils  is  also  determined 
on  the  general  lines  indicated  by  their  separation 
into  classes  of  children,  men,  women,  and  old 
men.    Almost  all  possible  movements  are  per- 
missible, and  the  ingenuity  of  teachers  has  re- 
sulted in  a  large  and  interesting  variet\'  of  exer- 
cises.    Indeed,    interest    and    enioj-ment  —  work 
under  the  guise  of  s'outhful  happiness  and  sport 
—  mark  the  general   spirit  of  the  turner  g>Tn- 
nastics.    Games  for  both  adults  and  children  are 
a  prominent  feature,  and  for  women  and  chil- 


dren, figure  marching  with  dance  steps  and  sing- 
ing, called  roundels  or  reigen.  The  method  of 
teaching  and  conducting  work  is  almost  invari- 
ably imitative,  the  pupils'  movements  being 
largely  refle.x  and  automatic.  This,  with  the 
use  of  apparatus,  gives  an  objective  trend  to 
the  mental  attitude  of  pupils  which  reduces 
mental  tension  to  a  minimum.  The  musical 
genius  of  the  German  people  is  manifest  in  its 
gj-mnastics,  not  only  in  the  frequent  use  of 
musical  accompaniment,  or,  in  the  absence  of 
music,  of  inspiring  rhythms  beaten  out  by  the 
instructor,  but,  in  a  larger  sense,  in  the  artis- 
tic arrangement  of  drills  or  series  of  exercises. 
These  are  often  constructed  arouxid  a  given  ex- 
ercise which  series  as  a  theme  on  which  varia- 
tions are  arranged,  working  up,  as  it  were,  to  a 
climax,  and  returning  at  the  close  of  the  series 
to  the  initial  movements.  This  artistic  bent 
shows  in  ensemble  efltects,  as  when  alternate 
lines  work  in  opposite  directions,  or  a  pro- 
gramme is  closed  with  a  tableau  or  pyramid  of 
performers. 

GjTnnastics  in  Sweden  are  also  "the  length- 
ened shadow  of  one  man"  —  Peter  Henry  Ling 
(1776-1839).    AMiile  never  attracting  a  popular 
following    like    German    gjmnastics,    those    of 
Sweden  are  also  under  government  auspices  and 
are  universally  used  in  the  schools  and  the  army, 
while   since    1814   a    Roj-al    Gj-mnastic    Central 
Institute  for  the  training  of  teachers  has  been 
maintained    at    Stockholm   by    the   government. 
Ling  put  gj-mnastics  into  pedagogical,  militarj-, 
medical    and   assthetic    divisions.      He    brought 
the   subject   within   the   scientific   trend   of  the 
century  bj'  a  careful  study  of  the  effects  upon 
the  bodj'  of  various  positions  and  exercises,  and 
their    classification    according   to    these    effects. 
Developments  in  phj-siologj'  have  modified  some 
of  Ling's  conclusions,  but  the  underlying  prin- 
ciples remain.    He  invented  a  number  of  pieces 
of  fixed  apparatus,  notably  the  stall  bars,  Swed- 
ish  horizontal   bar    (boom)    and   vaulting   box. 
These  pieces   of  apparatus  admit  of  less   free- 
dom  and  varietj'   of  motion   than  the   German 
apparatus,  but  lend  themselves  to  more  closely 
graded  mechanical  progression  in  the  exercises. 
No  light,  movable,  or  so-called  calisthenic,  ap- 
paratus is  used  in  the  Swedish  work,  but  much 
is  made  of  free-hand  gj-mnastics.    All  exercises 
are  carefully  selected  for  their  effects  upon  the 
physiological  functions  or  bodilj-  posture.    The 
latter    is    especially    emphasized.     No    exercises 
are  admitted  which  even  temporarily  constrict 
the  chest,  embarrass  the  respiration  or  "produce 
continuous  pressure  upon  the  large  vascular  or 
ner\-e  trunks."     Static  contraction  of  the  mus- 
cles is  much  used,  however,  in  holding  one  part 
of  the   body   in   a   given   position    (as   bending 
the  trunk  forward)   while  another  part   (as  the 
head  or  arms)  is  exercised.    All  Swedish  gj-m- 
nastics  are  taken  to  command,  music  being  en- 
tirelj'     eschewed.     These     commands     are     ex- 
tremely analj-tical,  practically  nothing  being  left 
to  the  initiative  of  the  pupil  or  to  the  sub-con- 
scious    processes     of    muscular    co-ordination. 
Many  Swedish  instructors  teach  new  exercises 
entirely  from  command  or  verbal  description  as 
distinguished  from  imitative  methods  of  presen- 
tation. 

.■\s  introduced  in  the  United  States  Swedish 
g>Tnnastics  have  been  characterized  by  an  arbi- 
trary and  minute  classification  of  exercises  and 
the  arrangement  of  these  in  a  "day's  order®  or 
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lesson,  as  follows  (Posse)  :  (i)  introductions, 
(2)  archflexions,  (3)  heave  movements,  (4) 
balance  movements,  (5)  shoulder  blade  move- 
ments, (6)  abdominal  exercises,  (7)  lateral 
trunk  movements,  (8)  slow  leg  movements,  (9) 
jumping  and  vaulting,  (10)  respiratory  exer- 
cises. The  idea  of  orderly  progression  in  the 
use  of  exercises  with  regard  to  their  physiolog- 
ical and  mechanical  difficulty  is  one  of  the  most 
valuable  contributions  made  to  modern  gymnas- 
tic practice.  For  instance,  the  effect  upon  cir- 
culation and  respiration  of  exercise  of  the  large 
muscular  groups,  as  of  the  thigh  and  trunk,  is 
much  greater  than  of  small  groups,  as  of  the 
arms  or  legs,  and  within  reasonable  limits  this 
effect  is  intensified  by  overcoming  resistance  as 
in  lifting  the  weight  of  the  body  in  jumping  or 
other  precipitant  exercises.  Exercises  for  these 
muscular  groups  therefore  bear  a  logical  rela- 
tion to  one  another.  Muscular  strength  is  sim- 
ilarly amenable  to  progressive  development 
through  the  application  of  some  of  the  laws  of 
mechanics.  For  instance,  work  of  the  trunk 
muscles  is  increased  by  altering  the  leverage 
through  positions  of  the  arms,  and  balance  exer- 
cises are  made  more  difficult  by  narrowing  the 
base  and  shifting  the  centre  of  gravity.  The 
Swedish  medical  gymnastics,  especially  in  ortho- 
pedic practice  and  in  the  form  of  massage,  are 
widely  used. 

Physical  training  in  the  United  States  re- 
ceived its  first  popular  impetus  from  Dr.  Dio 
Lewis,  about  i860.  Dr.  Lewis  was  not  a  scien- 
tific worker,  but  aiming  to  put  the  spirit  of 
sport  and  play  into  gymnastics  promulgated  some 
good  all-over  exercise  in  free-hand  movements 
and  with  dumb-bells,  wands,  Indian  clubs,  bean 
bags  and  some  apparatus  of  his  own  devising  — 
the  "shoulder  pusher*  and  "iron  crown."  This 
work  had  an  extended  vogue  throughout  the 
country  with  both  men  and  women,  and  was 
introduced  into  many  schools.  Since  the  Civil 
War,  and  especially  in  the  last  ten  years  of  the 
19th  century,  physical  training  has  undergone 
a  steady  advancement  in  the  United  States,  both 
in  the  extent  to  which  it  is  used,  and  in  the  de- 
velopment of  the  subject  itself. 

In  1870  and  later  Dr.  Dudley  A.  Sargent 
invented  a  series  of  pulley  weight  machines, 
some  forty  in  number,  which  have  since  held  a 
prominent  place  in  gymnasium  equipment.  The 
best  known  of  these  is  the  chest  weight  machine. 
By  means  of  these  appliances  exercise  may  be 
localized  to  given  groups  of  muscles,  thus  de- 
veloping weak  or  undeveloped  parts  of  the  body. 
Obviously  measurement  and  general  physical 
examination  of  pupils  is  an  important  factor 
in  the  thorough   use  of  such  a  method. 

In  1887-8  there  swept  over  the  country  a 
popular  fad  for  what  was  called  the  Delsarte 
system.  Francois  Delsarte  (1811-71)  was  a  na- 
tive of  France,  whose  work  to  establish  laws  of 
expression  for  the  dramatic  art  probably  led  to 
the  origination  of  certain  forms  of  free-hand 
exercise,  sesthetic  in  character,  which  have  been 
developed  by  a  number  of  American  workers, 
though  his  daughter  has  expressly  denied  that  he 
had  anything  to  do  with  gymnastics.  His  work 
was  approached  entirely  from  a  philosophical, 
as  distinguished  from  a  physiological,  view 
point,  and  the  mystic  number  three  and  its 
multiples  governed  the  various  modes  of  move- 
ment   and    expression.      That    every    movement 


and  attitude  of  the  body  should  express  an  emo- 
tion was  a  cardinal  pomt.  The  cause  of  phys- 
ical training  was  for  a  time  retarded  by  the 
sentimental,  languid  and  unscientific  atmosphere 
which  surrounded  much  of  this  work,  but  with 
the  passing  of  the  vogue  it  is  found  to  have  left 
two  distinct  types  of  exercise  and  certain  prin- 
ciples of  graceful  motion  which  have  permanent 
value.  To  make  the  body  flexible,  and  to  free 
it  from  habits  of  muscular  tension,  relaxing 
(devitalizing)  exercises  are  used.  These  con- 
sist in  making  absolutely  limp  one  part  of  the 
body  after  another,  and  finally  the  whole  at 
once,  by  removing  all  tension  from  the  articu- 
lations. These  exercises  are  followed  by  a 
series  of  energizing  or  vitalizing  movements, 
slow  and  rhythmic.  Principles  of  grace  embodied 
in  these  include  the  slow  evolution  of  move- 
ment from  one  joint  to  the  next,  and  the 
movement  in  opposition  (opposite  directions) 
of  two  parts  moving  simultaneously.  Delsarte's 
expressional  work  is  highly  valued  in  dramatic 
training. 

Swedish  educational  gymnastics  were  intro- 
duced into  this  country  in  1888  by  Baron  Nils 
Posse,  having  been  preceded  many  years  by 
German  gymnastics.  These  two  schools  or 
methods  of  work,  differing  radically,  were  each 
introduced  with  the  handicap  of  the  term  "sys- 
tem," implying  fixed  limits  and  arbitrary  modes 
of  procedure,  as  distinguished  from  flexible 
methods,  capable  of  growth  and  adaptation, 
though  each  claimed  the  latter  quality.  A  bitter 
rivalry  ensued,  extending  over  many  years  and 
hindering  the  development  of  the  subject.  This 
warring  of  systems  has  largely  given  place  to  a 
broader  spirit  which  recognizes  the  fact  that 
diff'erent  methods  of  gymnastic  procedure  are 
fitted  to  produce  different  results  suited  to 
different  conditions  and  temperaments.  Certain 
principles  have  emerged  which,  in  a  more  flex- 
ible guise  than  when  first  introduced  to  us,  are 
more  largely  entering  into  all  gymnastic  work 
and  may  be  said  to  serve  as  criteria  of  its  qual- 
ity. These  principles  include  a  careful  con- 
sideration of  the  condition  and  needs  of  the 
individual,  a  purposeful  selection  of  exercise 
with  regard  to  its  effects,  a  general,  though  not 
of  necessity  an  uninterrupted,  progression  in  its 
use,  all-over  body  exercise  in  a  given  lesson, 
and  its  arrangement  with  reference  to  curves  of 
effort  —  that  is,  the  gradual  approach  to,  and 
receding  from,  maximal  heart  effects.  Awkward 
performance  is  giving  way  to  the  good  form 
or  finished  execution  that  denotes  definite  train- 
ing of  the  power  of  muscular  co-ordination ; 
cultivation  of  erect  carriage  and  generally  good 
posture  are  recognized  as  indispensable. 
Methods  of  teaching  gymnastics  are  found  to 
be  as  amenable  to  the  laws  of  pedagogy  as  any 
other  branch  worthy  to  rank  in  the  science  of 
education,  and  recognition  is  being  made  of  the 
training  or  use  of  psychological  powers  —  the 
motor  sense,  the  will,  attention,  etc.  Indeed, 
physiological  psychology  and  child  study  have 
contributed  as  much  to  physical  training  as  has 
the  physiological  laboratory. 

The  professional  training  of  teachers  of 
gymnastics  has  done  much  to  advance  the  cause 
of  the  subject  which  long  suffered  from  the  idea 
that  agility  of  performance  was  a  sufficient 
qualification  for  teaching.  In  1903  there  were  in 
the  United  States  16  normal  schools  of  physical 
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training,  offering  courses  of  from  ten  months 
to  four  years  in  length.  This  number  includes 
three  of  the  nine  universities  and  colleges  which 
give  some  normal  instruction  in  theory  and  prac- 
tice of  the  subject.  Fifty-one  normal  schools 
for  class  teachers  train  their  students  to  con- 
duct class  exercises  in  gymnastics.  In  1903 
there  were  IS  summer  schools  of  physical  train- 
ing. The  subjects  studied  in  normal  schools  of 
physical  training  include  physics,  chemistry, 
histology,  physiology,  anatomy,  kinesiology, 
anthropometry,  biology,  symptomology,  psychol- 
ogy, pedagogy,  and  the  history  of  physical  train- 
ing, besides  the  various  kinds  of  practice  work 
in  gymnastics,  swimming,  fencing,  games,  danc- 
ing, voice  training,  etc.,  and  practice  teaching. 

The  modern  gymnasium  requires  expert 
knowledge  for  its  design  and  construction. 
From  30  to  40  square  feet  of  floor  space  should 
be  allowed  for  each  pupil  exercising  in  a  class. 
Trusses  or  ceiling  beams  should  clear  the  floor 
20  feet  and  a  gallery  for  a  running  track  should 
be  10  or  II  feet  clear  from  the  floor.  Lockers, 
swimming  tank,  office  and  examining  room  for 
the  director  should  be  included.  The  finest 
building  for  physical  training  in  the  world  as 
regards  completeness  of  facilities  was  erected  in 
1903  by  the  Teachers'  College,  Columbia  Uni- 
versity, New  York. 

Anthropometry  as  used  in  connection  with 
physical  training  consists  mainly  of  the  measure- 
ment of  significant  girths  with  a  steel  tape; 
depths,  as  of  chest  and  abdomen,  with  calipers ; 
standing  and  sitting  heights  with  the  stadiom- 
eter ;  strength  tests  of  the  various  muscular 
groups  with  dynamometers,  etc. ;  the  measure- 
ment of  lung  capacity  with  the  spirometer  and 
the  taking  of  weight.  The  testing  of  sight  and 
hearing,  and  psjxhological  tests  for  reaction, 
time,  etc.,  are  often  included.  To  these  are 
added  examination  of  the  heart,  lungs,  spine, 
etc.,  and  a  tabulation  of  facts  of  personal  his- 
tory bearing  upon  heredity  and  other  significant 
influences.  Such  examination  is  made  by  the 
physical  directors  of  practically  all  colleges  and 
universities,  secondary  and  normal  schools,  and 
Young  Men's  Christian  Associations.  From 
this  data  an  individual  may  be  compared  with 
the  mean,  average,  or  normal  type  for  his  age 
and  height,  exercise  prescribed  according  to  his 
needs,  and  development  noted  from  time  to  time. 
Physical  examination  of  children  in  the  public 
elementary  schools  has  not  yet  become  an  estab- 
lished feature,  though  much  of  it  has  been  done, 
notably  by  a  commission  in  Sweden,  and  in  the 
United  States,  by  Dr.  W.  T.  Porter  in  Saint 
Louis,  and  Dr.  H.  P.  Bowditch  in  Boston.  From 
these  measurements  have  come  a  recognition  of 
growth  periods  and  laws  of  growth  that  form 
a   valuable   index    to    required   exercise. 

The  representative  organization  of  physical 
training  in  the  United  States  is  the  American 
Physical  Education  Association  (formerly  The 
American  Association  for  the  Advancement  of 
Physical  Education),  organized  in  1885.  In 
1903  its  membership  numbered  over  1,000,  rep- 
resenting all  systems  and  schools.  The  'Pro- 
ceedings' of  this  Association  and  its  official 
organ,  'The  American  Physical  Education  Re- 
view' (quarterly),  published  since  1896,  form 
the  most  valuable  depository  in  English  of  the 
scientific  and  philosophical  material  on  the  sub- 
ject. 


The  extent  to  which  physical  training,  and 
especially  gymnastic  exercise,  obtains  in  the 
United  States  may  be  judged  from  the  following 
figures.  In  1903  the  Young  Men's  Christian  As- 
sociation reported  472  societies  giving  attention 
to  physical  trainmg;  452  of  these  through  gym- 
nasiums, 303  through  athletic  games,  sports  and 
outings.  This  reached  about  90,000  men  and 
boys.  They  also  reported  103  athletic  fields 
and  125  swimming  schools.  The  Association 
physical  department  equipment,  including  gym- 
nasiums, baths,  swimming  pools,  lockers,  bowl- 
ing alleys,  athletic  fields  and  out-door  play 
grounds,  was  valued  at  $505,186.  The  German- 
American  interests,  represented  in  the  North 
American  Gymnastic  Union,  reported,  in  1903, 
250  Turnvereine,  with  a  total  membership  of 
35i757  men,  and  an  enrolment  in  classes  for 
the  year  of  5,368  women  and  30,000  children.  Of 
these  societies,  177  owned  gymnasiums  and  club 
rooms  valued  in  the  aggregate  at  $2,682,000. 
In  1901,  98  colleges  and  universities  were  re- 
ported as  having  organized  physical  training. 
The  subject  was  required  in  ^2  of  these  (63 
men's,  7  women's  and  2  co-educational)  and 
about  20  per  cent  gave  absolute  credit  for  the 
same  upon  the  diploma.  In  elementary  schools 
systematic  physical  training  under  special  di- 
rectors and  teachers  is  a  part  of  the  curriculum 
in  practically  all  of  the  larger  and  many  of  the 
smaller  cities.  In  several  States  this  is  required 
by  State  law.  The  number  of  private  schools 
and  gymnasiums  is  impossible  to  estimate.  In. 
1903  the  Amateur  Athletic  Union  reported  84 
athletic  clubs  having  gymnasiums,  with  an  equip- 
ment valued  at  $219,582,  and  an  enrolment  of 
3.931  gymnasts  out  of  a  club  membership  of 
38,808.  Thirty-seven  of  these  clubs  employed 
physical  directors.  Many  athletic  clubs  having 
gymnasiums  are  not  included  in  this  list.  A 
number  of  public  indoor  and  outdoor  gym- 
nasiums have  been  opened,  and  the  movement 
for  playgrounds  for  children  has  included  most 
large  cities  and  many  smaller  ones. 
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Schaible,  'The  Systematic  Training  of  the 
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Stecher,  'German- American  Gymnastics' 
(1895)  ;  Stoneroad,  'Gymnastic  Stories  and 
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Director  of  Physical  Training,  Public  Schools, 
Brooklyn,  N.  'Y. 

Physician,  one  who  practises  or  is  skilled 
in  the  art  of  healing  and  in  methods  of  preserv- 
ing and  promoting  health,  especially  one  who 
prescribes  remedies  for  diseases ;  specifically,  one 
who  is  legally  authorized  to  practise  medicine. 
In  the  United  States  physicians  qualify  by  com- 
pliance with  State  requirements.  State  exam- 
inations for  ascertaining  the  fitness  of  candidates 
for  this  calling  are  now  generally  held,  and  to 
those  who  successfully  pass  them  license  to  prac- 
tise is  granted.  Usually  a  physician  is  not  bound 
to  attend  any  person  who  may  call  him;  but 
having  undertaken  to  treat  a  patient,  he  is 
liable  to  the  penalties  of  malpractice  in  case  of 
injury  resulting  from  his  own  incompetence  or 
neglect.  As  between  physician  and  patient,  rela- 
tions are  privileged  and  confidential,  and  a  pa- 
tient's secrets  in  the  keeping  of  a  physician  are 
inviolable,  the  State  not  even  requiring  them  to 
be  made  known  in  legal  procedures.  The  rela- 
tions of  physicians  to  the  legal  fraternity  and  to 
the  legal  transactions  of  the  State  form  part  of 
the  subject  of  medical  jurisprudence  (,q.v.). 

Physicians,  Royal  College  of,  Edinburgh, 

incorporated  26  Nov.  1681  by  royal  charter ;  a 
body  empowered  to  make  laws  for  promoting  and 
regulating  the  practice  of  medicine  within  the 
city  of  Edinburgh,  town  of  Leith,  and  districts 
of  the  Canongate,  West  Port,  Pleasance,  and 
Potterrow.  No  person  was  to  be  allowed  to 
practise  medicine  within  these  limits  without  a 
warrant  from  the  college,  and  all  medicines  sold 
within  the  same  limits  were  made  liable  to  be 
inspected  by  the  officers  of  the  college,  who  were 
anthorized  to  throw  out  into  the  street  all  such 
as  were  found  bad  or  unwholesome.  A  warrant 
from  the  college  is  no  longer  necessary  to  a  prac- 
titioner ;  but  the  body  is  now  represented  in  the 
general  medical  council  established  by  the  Medi- 
cal Act  of  1858. 

Physicians,  Royal  College  of,  London,  a 

body  whose  organization  dates  from  15 18.  In 
that  year  Thomas  Linacre,  the  celebrated  scholar 
and  humanist,  one  of  the  physicians  of  Henry 
VIII.,  obtained  from  him,  with  the  aid  of  Car- 
dinal Wolsey,  letters  patent  incorporating  all  men 
of  the  medical  faculty  in  London  as  one  body. 
Various  privileges  were  accorded  to  them,  chiefly 
that  of  prohibiting  any  one  from  practising  as  a 
physician  in  London,  or  within  seven  miles  of  it, 
unless  he  had  first  obtained  a  license  from  this 
corporation.  A  charter  granted  four  years  later 
confirmed  the  privileges  of  the  body,  except  that 
graduates  of  Oxford  and  Cambridge  were  per- 
mitted to  practise  within  the  jurisdiction  of  the 
college  without  previously  being  examined  by  it. 
Various  charters  have  been  since  granted  to  the 
college,  but  from  the  passing  of  the  Medical  Act 
of  1858  its  license  has  not  been  necessary  to  those 
practising    in    London    or    within    seven    miles 


round.  At  present  the  corporation  consists  of  a 
president,  fellows,  and  members. 

Physick,    flzTk,     Philip     Syng,    American 

surgeon:  b.  Philadelphia  7  July  1768;  d.  there 
15  Dec.  1837.  He  was  graduated  from  the 
University  of  Pennsylvania  in  1785,  studied  medi- 
cine abroad  and  became  house  surgeon  at  Saint 
George's  Hospital,  London,  in  1790.  He  re- 
turned to  Philadelphia  in  1792  and  began  prac- 
tice. In  1805  he  was  appointed  professor  of  sur- 
gery in  the  University  of  Pennsylvania,  and  in 
1819  became  professor  of  anatomy  there,  which 
post  he  held  till  1831.  In  1824  he  was  elected 
president  of  the  Philadelphia  Medical  Society. 
He  has  been  styled  "the  father  of  American 
Surgery." 

Physics.  Physics  may  be  defined  as  the 
science  of  energy,  and  of  the  transformation  of 
energy.  It  is  concerned  with  matter,  but  not 
generally,  because  it  is  matter,  but  because  it  is 
the  vehicle  for  energy. 

Under  the  title  of  natural  philosophy  was 
originally  included  all  of  the  phenomena  of 
nature  that  did  not  involve  the  principle  of  life. 
The  content  of  the  term  was  restricted  from 
time  to  time  by  the  exclusion  of  the  subjects  of 
chemistry,  mineralogy,  geology  and  meteorology, 
until,  a  iialf  century  ago,  the  title  natural  philos- 
ophy comprehended  practically  the  same  topics 
as  are  now  more  generally  grouped  under  the 
title  of  physics. 

The  interconnections  between  physics  and 
chemistry  are  so  intimate  that  it  is  impossible 
to  draw  an  e.xact  line  of  separation.  But  in 
physics  we  are  concerned  with  matter  as  a  mass, 
as  a  substance  retaining  a  fi.xed  composition, 
though  subject  to  changes  of  form,  of  state,  of 
place.  For  instance,  it  is  the  province  of  physics 
to  study  and  determine  the  conditions  under  which 
water  will  exist  in  the  solid,  the  liquid,  and  the 
vaporous  states,  and  the  energy  changes  which 
accompany  the  changes  of  state.  It  is  the  prov- 
ince of  chemistry  to  determine  the  elements 
which,  by  their  combination,  form  water,  and  the 
properties  of  these  elements.  Changes  which 
matter  undergoes  without  altering  the  composi- 
tion or  destroying  the  identity  of  the  body  are 
physical  changes,  and  are  a  part  of  the  study  of 
physics.  Changes  by  which  the  identity  of  the 
body  is  changed,  such  as  when  hydrogen  and 
oxygen  combine  to  form  water,  are  chemical 
changes,  and  do  not  belong  to  physics.  At  the 
same  time,  these  chemical  changes  are  often 
accompanied  by  energy  changes,  and  therefore 
come,  to  that  extent,  into  the  province  of  the 
physicist.  This  gives  a  broad  region  that  be- 
longs for  investigation  both  to  the  chemist  and 
to  the  physicist,  and  which  is  called  either 
physical  chemistry  or  chemical  physics. 

Modern  astronomy,  also,  has  close  affiliations 
with  physics.  The  study  of  the  bodies  of  the 
solar  and  stellar  systems,  not  merely  as  masses 
of  matter  moving  according  to  mathematical 
laws,  but  as  bodies  whose  constitution  is  to  be 
determined,  whose  life-history  is  to  be  studied, 
whose  changes  are  to  be  noted  and  explained, 
whose  influences,  thermic,  optic,  magnetic,  elec- 
tric, are  to  be  studied  and  quantitatively  stated, 
has  so  combined  the  sciences  of  physics  and  as- 
tronomy as  to  make  wise  a  new  name,  physical 
astronomy,  or  astro-physics  or  the  new  as- 
tronomy. 

Modern  physics  is  an  inductive  science.    Like 
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the  other  branches  of  natural  philosophy,  it  is 
based  on  a  belief  in  the  "constancy  of  nature" ; 
upon  the  belief  that  the  same  cause,  operating 
under  the  same  conditions,  will  produce  the  same 
effects.  In  order  to  ascertain  the  causes  of 
physical  phenomena,  experiments  are  performed 
in  which  the  conditions  are  under  the  control  of 
the  observer,  and  are  varied  in  order  to  deter- 
mine which  conditions  are  essential  and  which 
are  accidental.  Then  exact  measurements  are 
made  to  determine  the  quantitative  relation  be- 
tween cause  and  effect.  A  generalization  from 
a  study  of  many  phenomena  occurring  under 
varying  conditions,  gives  a  theory.  A  theory, 
modified  and  perfected  by  extended  study  of 
facts,  tested  by  many  and  rigid  experiments, 
strengthened  by  its  use  in  suggesting  or  predict- 
ing new  phenomena,  becomes  a  law. 

Physics,  as  the  science  of  energy,  has  its  basis 
in  the  modern  doctrine  of  the  conservation  of 
energy.  The  statement  of  this,  in  the  words  of 
Maxwell,  is:  "The  total  energy  of  any  material 
system  is  a  quantity  which  can  neither  be  in- 
creased nor  diminished  by  any  action  between 
the  parts  of  the  system,  though  it  may  be  trans- 
formed into  any  of  the  forms  of  which  energy 
is  susceptible."  "The  doctrine  of  the  conserva- 
tion of  energy  is  the  one  generalized  statement 
which  is  to  be  found  consistent  with  fact,  not  in 
one  physical  science  only,  but  in  all.  When 
once  apprehended  it  furnishes  to  the  physical 
inquirer  a  principle  on  which  he  may  hang 
every  known  law  relating  to  physical  actions,  and 
by  which  he  may  be  put  in  the  way  to  discover 
the  relations  of  such  actions  in  new  branches 
of  science."  The  importance  of  this  doctrine, 
and  its  influence  in  unifying  and  in  developing 
physics,  cannot  be  overestimated.  _  Not  much 
more  than  a  half  century  ago  physics  consisted 
of  a  large  mass  of  facts,  tied  together  rather 
loosely  by  theories  that  were  themselves  not 
strong.  Just  as  the  development  of  the  doctrine 
of  the  conservation  of  matter  unified  chemistry 
and  put  into  the  hands  of  the  chemist  a  rule  for 
measuring  his  facts  and  for  checking  his  the- 
ories, so  the  doctrine  of  the  conservation  of  en- 
ergy has  become  the  basic  law  for  connecting 
physical  phenomena,  for  testing  the  accuracy  of 
physical  experiments,  and  for  checking,  modify- 
ing, extending  physical  theory. 

Under  physics  are  now  generally  included 
the  following  branches :  mechanics  and  proper- 
ties of  matter,  sound,  heat,  light,  magnetism, 
electricity.  These  may  be  grouped  under  two 
heads,  physics  of  matter,  and  physics  'of  the 
ether.  The  first  would  include  mechanics  and 
soimd ;  the  second,  heat,  light,  electricity  and 
magnetism.  Another  grouping  _  has  given  the 
term  mass  physics  to  mechanics  and  sound ; 
molecular  physics  to  heat,  in  part ;  physics  of  the 
ether  to  the  remaining  topics. 

Detailed  treatment  of  each  topic  and  of  the 
subdivisions  of  each  topic  will  be  found  under 
the  appropriate  heading  in  this  encyclopedia,  and 
here  will  be  given  only  brief  outlines  of  the  sub- 
ject matter  of  each. 

Mechanics  may  be  defined  as  that  branch  of 
science  which  treats  of  the  effects  of  forces  on 
matter.  It  is  variously  subdivided,  but  a  con- 
venient division  is  into  kinematics,  which  treats 
of  motion  in  the  abstract,  motion  without  refer- 
ence to  the  body  moved  or  to  the  cause  of  the 
motion ;  and  dynamics  which  treats  of  the  prop- 


erties of  matter  in  motion  and  of  forces  as  the 
cause  of  motion  or  of  stress.  Dynamics  is 
divided  into  statics,  which  treats  of  forces  in 
equilibrium,  and  kinetics,  which  treats  of  matter 
in  motion,  and  of  forces  as  producing  motion. 

Mechanics,  in  its  applications  in  physics,  may 
be  divided  into  molecular  mechanics  and  mass 
mechanics.  Under  molecular  mechanics  are  in- 
cluded those  phenomena  which  depend  upon 
molecular  forces,  or  upon  the  arrangement  of 
molecules.  Here  belong,  then,  adhesion  and 
cohesion  and  all  the  properties  consequent  upon 
these  forces.  This  includes  such  properties  as 
hardness,  tenacity,  malleability,  ductility,  com- 
pressibility, elasticity.  Surface  tension  and 
capillarity  belong  here  also.  Effusion,  diffusion 
and  osmosis  come  under  this  head,  though  they 
belong  more  strictly  to  the  domain  of  physical 
chemistry. 

Under  mass  mechanics  is  included  a  large 
part  of  statics  and  kinetics,  and  especially  the 
applications  of  these  to  the  study  of  the  phe- 
nomena of  matter  in  its  three  states,  the  solid, 
the  liquid  and  the  gaseous.  The  properties  of 
liquids  may  be  grouped  under  the  heads  of  hy- 
drostatics and  hydrodynamics ;  while  the  study 
of  the  properties  and  laws  of  gases  may  be 
called  pneumatics. 

The  study  of  sound  commonly  begins  with 
a  study  of  wave  motion,  and  then  its  application 
in  the  production  and  propagation  of  sound 
waves.  This  leads  to  a  discussion  of  pitch,  and 
of  the  theory  of  the  musical  scale.  The  laws 
of  reflection,  of  refraction,  and  of  interference 
of  sound  waves  are  next  treated.  The  principles 
thus  obtained  are  applied  in  a  detailed  study  of 
the  vibrations  of  strings,  of  rods,  of  plates  and 
membranes,  and  of  columns  of  a  gas.  The 
quality  of  a  sound,  as  influenced  by  combina- 
tions of  notes  of  different  frequencies  and  as 
affected  by  wave  form  is  usually  discussed  in 
considerable  detail.  The  mode  of  production_  of 
vocal  sounds,  and  the  mechanism  of  audition 
also  receive  treatment. 

Heat  may  be  discussed  under  the  heads  of 
thermometry,  expansion,  calorimetry,  change  of 
state,  transference  of  heat,  thermo-dynamics. 
Thermometry  includes  a  detailed  study  of  forms 
of  thermometers  and  thermoscopes,  including 
liquid  thermometers,  gas  and  vapor-pressure 
thermometers,  and  pyrometers.  Under  expan- 
sion are  studied  the  laws  of  change  of  size  and 
form  of  bodies  with  variation  of  temperature. 
Calorimetry  includes  a  study  of  the  methods  of 
determining  specific  heats,  by  melting  ice,  by 
mixtures,  by  cooling,  by  the  steam  calorimeter. 
The  two  specific  heats  of  a  gas,  that  at  constant 
volume,  and  that  at  constant  pressure,  are  usually 
treated  in  detail.  The  atomic  and  molecular 
thermal  capacities  are  carefully  studied,  as  is 
also  the  variation  of  specific  heat  with  tempera- 
ture. Under  change  of  state  are  included  the 
laws  of  fusion  and  evaporation.  These  include 
the  determination  of  the  temperature  of  change 
of  state,  the  so-called  latent  heats  of  fusion  and 
vaporization,  the  changes  of  volume  during 
change  of  state,  and  the  efl^'ects  of  pressure  in 
modifying  the  conditions  of  change.  Here,  also, 
is  usually  included  a  study  of  the  pressure  of 
saturated  vapors,  and  of  the  determination  of 
vapor  densities.  The  study  of  the  continuity  of 
state  gives  the  distinction  between  gases  and 
vapors,  and  furnishes  criteria  for  deciding  under 
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what  conditions  gases  may  be  liquefied.  The 
transference  of  heat  is  studied  under  the  heads 
of  radiation,  convection,  and  conduction.  By 
radiation  is  meant  the  transference  of  energy  by 
periodic  disturbances  of  the  ether,  caused  by 
molecular  vibrations  of  the  heated  body,  and 
transformable  again  into  heat  vibration;  con- 
vection is  the  transfer  of  heat  by  the  motion  of 
molecules  as  in  liquids  and  gases ;  conduction 
refers  to  the  immediate  communication  of 
molecular  vibrations  from  particle  to  particle  of 
a  body,  or  from  two  bodies  in  contact.  Under 
the  title  of  thermodynamics  is  usually  included 
the  mathematical  discussion  of  the  theory  of 
heat  and  of  the  relations  of  heat  energy  to 
mechanical  energj'.  Here  are  given  the  Xv/o 
laws  of  thermodynamics,  which  form  the  basis 
for  the  study  of  the  applications  of  heat  The 
first  law  states  that  when  work  is  spent  in  pro- 
ducing heat,  the  quantity  of  work  spent  is 
directly  proportional  to  the  quantity  of  heat 
generated,  and  conversely,  that  when  heat  is 
emploj-ed  to  do  work  a  quantity  of  heat  disap- 
pears which  is  equivalent  to  the  work  done. 
The  second  law,  as  stated  by  Lord  Kelvin,  is 
that  "it  is  impossible  by  means  of  inanimate  ma- 
terial agency  to  derive  mechanical  effect  from  any 
portion  of  matter  by  cooling  it  below  the  temper- 
ature of  the  coldest  of  the  surrounding  objects.* 

Light  may  be  studied  under  the  two  divisions 
of  geometrical  optics  and  of  physical  optics. 
Geometrical  opties  treats  of  the  phenomena 
whose  laws  may  be  determined  and  stated  by 
the  use  of  the  ideas  of  rays,  without  any  inquiry 
into  the  physical  processes  which  explain  the 
phenomena.  Physical  optics,  on  the  other  hand, 
is  concerned  with  light  as  a  wave  motion  in  the 
etlier,  and  inquires  into  the  physical  processes 
which  determine  the  phenomena.  Usually  no 
attempt  is  made  to  keep  distinct  these  two 
branches  or  methods,  but  geometrical  or  physical 
methods  are  used  as  may  be  more  convenient. 

In  the  study  of  light  the  proof  of  the  ap- 
proximate rectilinear  propagation  of  light  is  fol- 
lowed by  a  determination  of  the  laws  of  re- 
flection from  plane  and  curved  surfaces,  and 
of  the  character,  size,  and  position  of  images 
formed  by  such  reflections.  The  study  of  re- 
fraction in  prisms  and  lenses  leads  to  the  deter- 
mination of  image-formation  b}'  lenses  and  by 
lens  systems,  and  to  the  study  of  optical  sys- 
tems, such  as  the  microscope  and  the  telescope. 
The  phenomena  of  dispersion  lead  to  a  study 
of  the  spectrum  and  of  the  applications  in  spec- 
trum analysis.  Physical  optics,  treating  light  as 
a  periodic  disturbance  in  the  ether,  analogous  to 
a  wave  motion,  gives  physical  reason  for  the 
laws  of  reflection,  refraction,  interference,  and 
dispersion,  and  by  showing  that  the  rectilinear 
propagation  of  light  is  only  approximate,  ex- 
plains diffraction.  By  means  of  the  dift'raction 
grating  wave-lengths  of  lines  of  the  spectrum 
•nay  be  determined,  and  by  the  use  of  suitable 
measuring  instruments,  the  energy  of  any  part 
of  the  visible  or  invisible  spectrum  may  be  quan- 
titatively determined.  Polarization  phenomena 
sliow  that  light-waves  are  transverse  to  the 
direction  of  propagation,  and  this  not  only  gives 
ready  explanation  to  the  facts  of  double  refrac- 
tion, of  polarization,  and  of  the  rotation  of  the 
plane  of  polarization,  but  predicts  such  phenom- 
ena as  that  of  conical  polarization.  Color  is 
found  to  be  dependent  on  wave-length,  though 


the  explanation  of  color-sensation  belongs  to 
physiological  optics.  The  electro-magnetic 
theory  of  light,  first  formulated  by  Maxwell, 
states  that  the  periodic  disturbances  which  con- 
stitute light  are  of  the  same  nature  as  those  pro- 
duced in  the  ether  by  rapidly  alternating  electri- 
cal charges,  and  thus  includes  radiations  of  all 
kinds,  heat,  light,  electricity,  in  one  class.  The 
mathematical  analysis  of  Maxwell  has  been  con- 
firmed by  the  experimental  researches  of  Hertz 
and  others,  while  Drude  has  recently  published 
a  treatise  on  optics  in  which  the  equations  of 
Maxwell  are  used  to  develop  the  mathematics  of 
optics. 

Magnetism  treats  of  the  attractions  and  re- 
pulsions between  magnets  and  magnetic  and  dia- 
magnetic  bodies ;  of  the  methods  of  making  mag- 
nets;  of  the  properties  of  the  magnetic  field; 
of  the  mutual  action  between  magnets  and  elec- 
trical currents;_  and  of  the  action  of  moving 
magnetic  fields  in  producing  or  in  varying  elec- 
tric currents.  The  magnetic  properties  of  iron 
and  the  laws  of  the  magnetic  circuit  are  care- 
fully studied.  Terrestrial  magnetism,  the  declina- 
tion and  inclination  of  the  magnetic  needle,  and 
the  variation,  daily,  seasonal,  annual,  and  secu- 
lar, of  the  magnetic  elements  are  also  included. 

Electricity  is  divided  into  electrostatics  and 
electrokinetics.  Under  the  head  of  electro- 
statics is  included  the  study  of  the  properties 
and  the  effects  of  electric  charges  at  rest;  while 
electrokinetics  treats  of  the  effects  of  moving 
charges,  that  is,  of  electric  currents.  Electro- 
statics treats  of  the  so-called  frictional  elec- 
tricity, and  is  the  older  branch  of  the  subject. 
It  includes  a  discussion  of  the  methods  of  pro- 
ducing a  charge,  of  the  laws  of  attraction  and 
repulsion  of  unlike  and  like  charges,  of  the  ef- 
fect of  a  charge  on  the  region  surrounding  it,  of 
the  forms,  uses,  and  laws  of  condensers,  of  the 
energy  of  the  charge,  and  of  the  electric  waves 
set  up  by  the  charging  and  discharging  of  a 
condenser. 

Electrokinetics  treats  of  current  electricity, 
and  includes  what  was  formerly  know-n  as  gal- 
vanic or  voltaic  electricity.  It  discusses  the 
forms  of  batteries,  and  the  theories  of  their 
action ;  the  effects  of  currents,  heating,  lighting, 
chemical,  magnetic,  physiological.  The  methods 
of  measuring  the  electromotive  force,  the  current 
strength,  and  the  resistance  of  batteries,  and 
the  resistance  of  conductors.  It  includes  a  study 
of  thermo-electricity,  that  is,  electricity  produced 
directly  by  heating  the  junction  of  two  dissim- 
ilar conductors.  The  study  of  the  inductive  ef- 
fects of  currents  on  neighboring  conductors 
leads  to  the  dynamo  and  the  motor,  the  most 
important  way  of  obtaining  a  current  and  the 
most  widely  used  method  of  applying  it.  The 
storage  battery,  in  theory  and  in  application, 
forms  an  important  chapter.  Included  also,  arc 
the  important  applications  of  electricity,  such  as 
the  telegraph,  the  telephone,  and  the  use  of 
electricity  in  the  arts.  Electric  discharges 
through  gases  lead  naturally  to  the  study  of 
the  Roentgen  and  other  rays.  The  phenomena 
and  laws  of  alternating  currents  merit  and  are 
receiving  increasingly  large  treatment,  because 
of  the  growing  importance  of  their  applications. 

Historical.— The  knowledge  of  physics 
among  the  ancients  was  very  slight,  and  their 
explanations  of  phenomena  w^ere  usually  crude, 
and  too  often  influenced  by  metaphysical  ideas. 
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In  hydrostatics  they  did  some  notable  work; 
here  the  name  of  Archimedes  occupies  the  most 
prominent  place,  and  many  of  his  discoveries 
and  inventions  are  of  the  greatest  importance. 
The  Greeks  and  Romans  were  familiar  with  the 
properties  of  mirrors,  both  plane  and  curved, 
but  their  theories  of  the  nature  of  light  were 
far  from  being  correct.  The  fact  that  amber, 
when  rubbed,  would  attract  light  bodies  was 
known  to  them,  as  well  as  the  property  possessed 
by  the  lodestone  of  attracting  iron;  but  their 
knowledge  of  electrostatics  and  of  magnetism 
scarcely  went  beyond  this.  In  sound  their 
knowledge  was  somewhat  greater;  they  knew 
the  relations  e.xisting  between  the  length  of  a 
string  and  the  pitch  of  the  note  given  by  it,  as 
well  as  some  other  facts  of  musical  theory, 
though  their  scale  differed  sensibly  from  the 
modern  diatonic  scale. 

During  the  Middle  Ages  there  was  scarcely 
any  advance  in  physics.  In  some  things  there 
was  a  less  knowledge,  or  at  least  a  less_  ap- 
preciation, than  among  the  ancients.  There 
were  only  a  few  workers  of  any  importance, 
the  most  notable  being  Roger  Bacon  (1214-94) 
whose  writings  show  a  remarkably  clear  under- 
standing of  the  value  of  experiment  and  of  the 
inductive  method. 

With  the  Renaissance,  which  may  be  said  to 
include  the  15th  and  i6th  centuries,  there  came 
in  physics,  as  in  other  branches  of  learning,  the 
stirrings  of  new  things.  The  beginnings  of  the 
experimental  method  are  found  in  the  work  of 
Galileo  (1564-1642),  who  from  the  top  of  the 
leaning  tower  of  Pisa  dropped  weights  whose 
simultaneous  fall  established  the  laws  of  falling 
bodies.  The  work  of  Galileo  was  so  extended 
and  so  important  that  he  well  deserves  the  title 
of  founder  of  the  science  of  mechanics.  To  this 
period,  also,  belongs  the  invention  of  the  tele- 
scope which  marks  the  beginnings  of  modern 
observational  astronomy.  William  Gilbert 
(1540-1603)  of  England  published  in  1600  his 
great  work  'De  Magnete,"  which  made  magnet- 
ism a  recognized  branch  of  science. 

The  17th  century  witnessed  the  achievements 
of  Torricelli  (1608-47)  in  Italy,  whose  experi- 
ments on  the  weight  and  pressure  of  the  air 
led  to  the  barometer;  of  Guericke  (1602-86)  in 
Germany  whose  work  along  the  same  line  led 
to  the  air-pump;  of  Boyle  (1627-91)  in  Eng- 
land and  Mariotte  (1620-84)  in  France,  who 
studied  the  laws  of  pressure  and  volume  of 
gases;  of  Newton  (1642-1727)  in  England, 
whose  discovery  of  the  law  of  gravitation  was 
epoch-making,  and  whose  studies  in  light  were 
scarcely  less  important;  of  Huyghens  (1629-95) 
native  of  The  Hague,  but  dweller  in  Paris,  who 
made  important  contributions  to  optics.  This 
was  essentially  a  century  of  experimental  re- 
search, and  is  marked  by  more  brilliant  discov- 
eries than  the  succeeding  century. 

In  the  iSth  century  the  principal  contribu- 
tions in  optics  were  in  the  perfecting  of  the 
telescope  by  the  construction  of  achromatic 
lenses  and  by  the  construction  of  large  reflec- 
tors; in  heat  by  the  construction  of  ther- 
mometers, the  invention  of  the  steam-engine,  and 
Black's  (1728-99)  determinations  of  latent  and 
specific  heats.  In  electricity  large  advances  were 
made.  In  electrostatics  there  came  the  discovery 
of  the  Leyden  jar,  which  gave  a  great  impetus 
to     experimental     work.     Franklin's     (1706-90) 


extended  experiments  in  atmospheric  electricity, 
the  experiments  of  Cavendish  (1731-1810),  and 
the  quantitative  work  of  Coulomb  (1736-1806) 
gave  a  firm  foundation  to  the  subject.  The  be- 
ginnings of  discovery  in  current  electricity  were 
made  by  Galvani  (1737-98)  and  Volta  (1745- 
1827),  though  the  development  of  the  subject  be- 
longs to  the   19th  century. 

The  first  half  of  the  igth  century  is  marked 
by  the  establishment  on  a  firm  basis  of  the 
dynamical  theory  of  heat.  The  work  of  Davy 
(1778-1829),  Rumford  (1753-1814),  Carnot 
(1796-1832),  Clausius  (1822-88),  and  Joule 
(i8iS-8g)  gave  firm  foundation  to  modern 
thermodynamics  by  overthrowing  the  material 
theory  of  heat.  The  latest  and  best  determina- 
tion of  the  mechanical  equivalent  of  heat  was 
made  in  1879  by  Rowland  (1848-1901)  of  Balti- 
more. In  optics  the  emission  theory  was  re- 
placed by  the  undulatory  theory,  largely  by  the 
researches  and  reasoning  of  Young  (1773-1829) 
and  Fresnel  (i  788-1827).  The  study  of  the 
solar  spectrum,  begun  by  Fraunhofer  (1787- 
1826)  was  continued  by  Draper  (181 1-82)  in 
America  and  by  Kirchhoff  (1824-87)  in  Ger- 
many, and  in  recent  years  has  been  brilliantly 
extended  by  Rowland  and  Langley  (1834 — ),  in 
the  United  St.ates.  Measurements  of  the  ve- 
locity of  light  have  been  made  by  Newcomb 
(183s — )  and  Michelson  (1852 — ),  and  the  latter 
has  made  valuable  contributions  to  our  knowl- 
edge of  light-waves.  In  sound  the  most  notable 
work  has  been  that  of  Helmholtz  (1821-94), 
whose  'Sensations  of  Tone'  contains  contribu- 
tions of  the  greatest  value  to  the  theory  of 
sound,  especially  on  the  physiological  side. 
Koenig  of  Paris  (1832-igoi)  has  made  contri- 
butions of  importance  on  the  experimental  side, 
and  the  work  of  Mayer  (1836-97)  of  the  United 
States   has   been  valuable. 

The  early  part  of  the  century  saw  rapid  in- 
crease in  the  knowledge  of  electricity.  In  Eng- 
land the  experiments  of  Faraday  (1791-1867) 
led  to  valuable  results;  Oersted  (1777-1851)  of 
Copenhagen  discovered  the  magnetic  action  of 
the  current;  Ohm  (1789-1854)  of  Germany  dis- 
covered the  law  which  bears  his  name.  In  the 
United  States  the  work  of  Joseph  Henry  (1799- 
1878)  was  of  fundamental  importance.  He  did 
much  work  on  the  electro-magnet,  studied  in- 
duced currents  of  different  orders,  showed  that 
the  discharge  of  a  Leyden  jar  is  oscillatory, 
and  devised  the  first  electric  telegraph.  Morse 
(1791-1872),  using  the  principles  discovered  by 
Henry  and  others,  devised  a  practical  form  of 
telegraph,  and  through  his  efforts  the  first 
commercial  line  was  constructed.  The  first  in- 
duction coil  was  constructed  by  Page  (1812-68) 
of  Washington. 

The  last  few  decades  have  been  especially 
noteworthy  in  electricity.  The  perfecting  of  the 
dynamo  has  made  possible  the  commercial  use 
of  the  electric  current,  and  has  resulted  in  plac- 
ing the  electrical  industries  among  the  most  im- 
portant in  the  world.  In  both  theory  and  ap- 
plication of  the  dynamo  and  the  motor,  and 
in  the  development  of  electrical  industries,  the 
United   States  has   held   prominent  place. 

The  recent  discoveries  and  investigations  in 
electricity  which  have  brought  out  the  "electron" 
theory  of  J.  J.  Thomson,  and  the  study  of 
radio-activity,  as  exhibited  by  radium  and  other 
substances,   have   raised   questions   of   great   im- 
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portance,  and  may  modify  some  of  the  generally 
accepted  theories  of  matter  and  energy. 

A  noteworthy  advance  in  the  teaching  of 
physics  is  the  establishment  of  physical  lab- 
oratories, and  in  this  the  United  States  has 
taken  a  prominent  part.  It  is  unquestionably 
true  that  the  recent  rapid  advance  in  discovery 
in  physics  is,  in  large  measure,  the  result  of  the 
laboratory  method  of  teachmg  that  has  been  in- 
creasingly prevalent  during  the  past  40  years. 
The  first  physical  laboratory  in  this  country  for 
students'  use  was  established  at  the  Massa- 
chusetts Institute  of  Technology  in  i86g,  and 
was  followed  rapidly  by  laboratories  at  other 
institutions  of  higher  learning.  In  recent  years 
high  schools  and  academies  have  been  equipped 
for  laboratory  work,  and  the  effect  on  the  teach- 
ing of  physics  is  becoming  very  marked.  The 
near  future  may  see  the  establishment  of  a  great 
national  physical  laboratory,  as  the  logical  de- 
velopment of  the  recently  created  National 
Bureau  of  Standards. 

Bibliography. —  The  literature  of  Physics,  in 
its  various  branches,  is  so  extensive  that  it  is 
impossible  to  give  here  anything  approaching  a 
proper  bibliography.  The  following  lists,  there- 
fore, contain  the  names  of  only  a  few  of  the 
most  recent  and  most  important  publications 
in  English.  History  —  Cajori,  <A  History  of 
Physics';  Mach,  'Science  of  Mechanics';  Men- 
denhall,  'A  Century  of  Electricity'  ;  Whewell, 
'History  of  the  Inductive  Sciences.'  General 
Treatises  —  Treatises  or  text-books  by  Ames, 
Anthony  and  Brackett,  Barker,  Carhart  (two 
vols,),  Daniels,  Deschanel,  Hastings  and  Beach, 
Nichols  and  Franklin  (three  vols.),  Peddie, 
Watson.  Sound  —  Helmholtz,  'The  Sensations 
of  Tone'  (translation  by  Ellis)  ;  Poynting  and 
Thomson,  'Sound';  Rayleigh,  'Theory  of 
Sound'  (two  vols.)  ;  Tyndall,  'Sound'  ;  Zahm, 
'Sound  and  Music.'  H^af  — Buckingham, 
'Theory  of  Thermodynamics'  ;  Maxwell,  'The- 
ory of  Heat'  ;  Preston,  'Theory  of  Heat'  ;  Row- 
land, 'Physical  Papers';  Stewart,  'Heat';  Tyn- 
dall, 'Heat  as  a  Mode  of  Motion.'  Light  — 
Basset,  'Treatise  on  Physical  Optics'  ;  Drude, 
'Theory  of  Optics'  (translation  by  Mann  and 
Millikan)  ;  Emtage,  'Light';  Glazebrook, 
'Physical  Optics'  ;  Heath,  'Geometrical  Optics'  ; 
Lommel,  'The  Nature  of  Light'  ;  Preston, 
'Theory  of  Light';  Spottiswoode,  'Polarization 
of  Light'  ;  Tait,  'Light'  ;  Thompson,  'Light, 
Visible  and  Invisible'  ;  Wright,  'Light.'  Elec- 
tricity and  Magnetism  —  Ayrton,  'Practical 
Electricity'  ;  Bedell  and  Crehore,  'Alternating 
Currents'  ;  Franklin  and  Williamson,  'Alter- 
nating Currents'  ;  Gerard,  'Electricity'  (trans- 
lation by  Duncan)  ;  Jackson,  'Alternating  Cur- 
rents';  Joubert,  Foster,  Atkinson,  'Electricity 
and  Magnetism';  Lodge,  'Modern  Views  of 
Electricity'  ;  Nipher,  'Electricity  and  Magnet- 
ism';  Perkins,  'Electricity  and  Magnetism'; 
Thomson,  J.  J.,  'Elements  of  Electricity  and 
Magnetism';  Thompson,  'Elementary  Lessons 
in  Electricity;  Webster,  'The  Theory  of  Elec- 
tricity and  Magnetism.'  Laboratory  Manuals  — 
The  number  of  laboratory  manuals  is  very  large 
and  is  increasing  at  a  rapid  rate.  Among  the  best 
are  those  of  Ames  and  Bliss,  Austin  and 
Thwing,  Carhart  and  Patterson,  Loudon  and 
McLennan,  Nichols,  Mann,  Miller,  Parr,  Stew- 
art and  Gee,  Whiting,  Glazebrook  and  Shaw. 
Periodicals — 'American  Journal  of  Science'; 
Vol.  12 — 10 


'Astrophysical  Journal';  'Nature';  'Physical 
Review';  'Science';  'Science  Abstracts' ;  'Sci- 
entific American'  ;  'Scientific  American  Supple- 
ment' ;  'Terrestrial  Magnetism.'  Many  journals 
are  published  devoted  to  the  interests  of  some 
special  branch  of  physics,  particularly  to  the  ap- 
plications of  physics. 

Howard  Lincoln  Hodgkins, 
Head  Professor  of  Physics,  Columbian  Univer- 
sity, IVashington,  D.  C. 

Phys"iocrat'ic  School,  in  political  econ- 
omy, a  school  in  France  headed  by  Quesnay  and 
Gournay,  who,  in  opposition  to  the  Mercantile 
System,  regarded  agriculture  as  the  great  source 
of  national  well-being,  and  sought  to  regulate 
legislation  accordingly.    See  Political  EcoNOMy. 

Physiog'nomy  (Greek,  /'/iy.j/ogHowionza,  lit- 
erally, the  judgment  of  bodily  appearance),  the 
art  of  judging  character  from  the  countenance. 
We  are  generally  impressed  at  first  sight  favor- 
ably or  unfavorably,  in  regard  to  the  temper  and 
talents  of  others,  by  the  expression  of  their 
countenances.  As  the  face  is  that  part  of  the 
body  in  which  the  noblest  external  organs  are 
united,  by  which  men  put  themselves  in  contact 
with  the  world,  and,  for  various  reasons,  shows 
most  of  their  characteristic  traits,  it  has  been 
made  the  particular  object  of  study  by  the  physi- 
ognomist. Aristotle  was  the  first  known  physi- 
ognomist. He  observed  that  each  animal  has 
a  special  instinct ;  the  fo.x  cunning,  the  wolf 
ferocity,  etc.,  and  he  concluded  that  men  whose 
features  resemble  those  of  certain  animals  will 
have  the  qualities  of  those  animals.  Baptista 
della  Porta,  in  his  work  'De  Humana  Physiog- 
nomia'  (1586),  revived  this  theory  and  carried 
it  out  further.  The  French  painter  Lebrun,  in 
the  17th  century,  executed  a  series  of  pictures 
founded  on  the  resemblance  between  the  human 
figure  and  that  of  animals ;  and  his  theory  was 
also  adopted  and  illustrated  by  Tischbein,  a 
German  painter  of  the  i8th  century.  The  physi- 
ologist Camper  sought  new  data  in  a  comparison 
of  the  heads  of  different  types,  and  decided  the 
degree  of  intelligence  belonging  to  each  from 
the  facial  angle.  Lavater  was  the  first  to  de- 
velop a  complete  system  of  physiognomy,  which 
included  all  the  relations  between  the  physical 
and  moral  nature  of  man.  (See  Lavater.) 
As  the  expression  of  the  face  depends  very  much 
upon  the  formation  of  the  skull,  physiognomy  is 
connected  with  craniology.  Among  the  chief 
points  in  physiognomy,  Kant,  in  his  anthropol- 
ogy, reckons  —  (i)  the  general  formation  of  the 
face,  particularly  in  the  profile;  (2)  the  indi- 
vidual features  of  the  face;  (3)  the  motions  of 
the  face,  as  far  as  they  have  become  habitual ; 
also  the  walk,  etc.  Kant  and  others  think  that 
physiognomy  can  never  be  elevated  to  a  science. 
It  is,  however,  a  subject  of  great  interest;  but 
the  student  must  be  on  his  guard  against  a 
general  application  of  its  formulated  rules.  Even 
Lavater's  system  lasted  but  a  short  time,  though 
he  has  collected  valuable  materials. 

Consult:  Camper,  'Dissertation  sur  les  Dif- 
ferences reelles  que  presentent  les  Traits  du  Vis- 
age' (1791)  ;  Cross.  '■An  Attempt  to  Establish 
Physiognomy  upon  Scientific  Principles'  (1817)  ; 
Mantegazza,  'Physiognomy  and  Expression' 
(1890)  ;  Stanton,  'Practical  and  Scientific  Physi- 
ognomy' (1890)  ;  besides  Lavater's  works  on  the 
subject. 
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Physiog'raphy,  or  Physical  Geography,  is 

that  branch  of  geography  which  treats  of  the 
surface  of  the  earth,  of  the  atmosphere  which 
surrounds  it,  of  the  substances  which  compose 
it,  and  of  the  organized  bodies  which  it  produces 
or  supports.  Physiography  does  not,  however, 
enter  into  the  minute  details  of  natural  science ; 
it  gives  a  general  view  of  phenomena  and  their 
mutual  relations,  and  leaves  to  the  more  rigorous 
sciences  the  classification  of  the  substances  of 
which  they  treat,  borrowing  from  each  its  re- 
suhs,  and  connecting  them  into  one  whole.  The 
figure  of  the  earth  and  its  relations  to  the  other 
parts  of  the  universe  are  determined  by  math- 
ematical geography;  physiography  points  out  its 
natural  divisions  into  land  and  water,  continents, 
seas,  oceans,  etc.,  and  treats  of  the  external  con- 
figuration of  mountains,  valleys,  coasts,  etc. 
From  the  surface,  the  interior  may  be  predicated, 
but  where  possible,  a  close  study  is  preferred. 
This  study  leads  to  geology  (q.v.)  and  palaeon- 
tology (q.v.).  Mineralogy  (q.v.)  contributes  by 
giving  information  about  the  substances  of  which 
the  earth  is  composed.  The  department  of  hy- 
drography points  out  its  divisions  into  lakes, 
rivers,  seas,  oceans ;  determines  the  different  na- 
tural qualities  of  water,  its  chemical  properties, 
etc.  (see  Oce.'^n  ;  Water);  and  the  nature,  ex- 
tent, and  causes  of  those  great  fluctuations  which 
it  regularly  undergoes.  (See  Currents;  Tides.) 
The  fluid  which  surrounds  the  globe  may  next 
be  examined  (see  Air;  Atmosphere;  Meteor- 
ologv),  its  composition  determined,  and  the 
curious  phenomena  of  which  it  is  the  theatre, 
and  the  movements  to  which  it  is  subject,  be 
studied.  After  inorganic  nature  and  the  atmo- 
sphere (see  Climate),  comes  the  study  of  the 
earth  as  the  residence  of  organized  living  beings, 
which  adorn  its  surface  and  feed  upon  its  re- 
sources. Botany  examines  in  detail  the  treasures 
of  the  vegetable  world,  while  physiography  marks 
the  general  relations,  and  traces  the  influence  of 
climate,  temperature,  soil,  atmosphere,  etc.,  upon 
the  progress  and  extent  of  vegetation,  and  the 
geographical  distribution  of  plants.  (See  Bot- 
any.) Zoology  (q.v.)  is  an  aid  in  the  study  of 
physiography,  and  is  aided  in  turn  by  this  sci- 
ence;  and  a  knowledge  of  ethnology  (q.v.)  is 
essential  to  an  understanding  of  even  the  rudi- 
ments of  physiography.  Consult :  Somerville, 
'Physical  Geography^;  Humboldt,  'Cosmos*; 
Cooley,  'Physical  Geography'  ;  Johnston,  'Phys- 
ical Geography'  ;  Reclus,  'The  Earth'  ;  Berg- 
haus,  'Physical  Atlas'  ;  Bartholomew,  'Physical 
Atlas'  ;  Tarr,  'Physical  Geography.' 

Physiol'Dgus,  an  early  Greek  bestiary. 
See  Besti.\ries. 

Physiology.  In  biological  and  medical 
science  the  term  physiology  is  applied  to  that 
department  of  inquiry  which  investigates  the 
fvmctions  of  living  beings.  In  its  broadest  use 
the  name  covers  the  sum  of  what  is  known  con- 
cerning living  organisms.  In  the  Aristotelian 
philosophy  it  signified,  in  a  general  sense,  the 
entire  knowledge  of  natural  objects,  including 
thus  the  modern  sciences  of  natural  philosophy 
or  physics,  natural  history,  etc._  As  limited  at 
the  present  time,  however,  the  science  of  physiol- 
ogy has  for  its  aim  the  elucidation  of  the  actions 
and  processes  incidental  to  and  characteristic  of 
the  living  state.  In  its  wide  sense,  therefore,  the 
living    functions    of    both    animals    and    plants 


fail  to  be  investigated  by  physiology,  this  division 
of  the  subject  being  comprehended  under  the 
terms  comparative  physiology  and  animal  and 
plant  physiology.  When  more  specially  applied 
to  the  investigation  of  the  functions  in  man  the 
science  is  called  human  physiology. 

The  knowledge  of  healthy  functions  is  abso- 
lutely necessary  for  the  perfect  understanding 
of  diseased  conditions  ;  and  the  science  of  pathol- 
ogy, dealing  with  the  causes  and  progress  of 
diseases,  may  in  this  way  be  said  to  arise  from, 
and  to  depend  upon,  physiological  inquiry  in  the 
first  instance.  Physiology  in  itself  thus  forms 
a  link  connecting  together  the  various  branches 
of  natural  history  or  biology  and  those  sciences 
which  are  more  specially  included  within  a  med- 
ical curriculum. 

The  different  departments  of  physiology  may 
be  enumerated  as  comprehending  the  investiga- 
tion of  the  three  great  functions  which  every 
living  being  performs.  These  include,  first,  the 
function  of  nutrition,  under  which  head  are  in- 
vestigated the  nature  and  composition  of  foods 
and  aliments ;  the  processes  of  mastication,  insal- 
ivation,  deglutition,  and  digestion  —  the  latter 
process  of  itself  involving  the  consideration  of 
the  entire  alimentary  functions,  whereby  the 
food  is  subjected  to  the  action  of  the  various 
fluids  furnished  by  the  digestive  glands,  such  as 
the  liver,  pancreas,  etc.  From  digestion  the  pas- 
sage is  made  to  absorption,  or  that  function 
whereby  the  food-products,  now  digested,  are 
taken  up  or  absorbed  by  the  lymphatic  vessels, 
and  poured  into  the  current  of  the  blood-circu- 
lation. This  leads  to  consideration  of  the  blood 
itself,  its  circulation,  its  mode  of  nourishing  the 
tissues  and  its  return  to  be  purified,  loaded  with 
tissue-waste,  in  the  breathing-organs.  Respira- 
tion and  the  composition  of  air  next  engage 
attention,  and  under  this  head  is  investigated 
the  process  of  blood-purification,  together  with 
the  important  subject  of  the  elimination  from  the 
system  by  the  skin,  kidneys,  lungs,  etc.,  of  the 
products  of  the  tissue-waste.  Every  function 
whereby  the  nutrition  of  the  organism  is  effected, 
maintained,  and  subserved  falls  for  investigation 
under  this  first  head. 

The  second  function  is  that  of  correlation, 
also  called  innervation.  Under  this  head  the 
functions  of  the  nervous  system  are  investigated 
and  determined,  these  functions  being  the  media 
through  which,  as  it  were,  the  organism  is 
brought  into  relation  with  the  world  in  which 
it  lives,  and  through  which  it  reacts  upon  the 
world.  The  last  function  is  that  of  reproduction, 
under  which  are  comprehended  the  generative 
acts  that  result  in  the  production  of  a  new 
being,  and  which  thus  repair  the  losses  death 
and  disease  make  in  the  species  at  large.  The 
phenomena  of  development,  or  the  changes 
evinced  during  the  progress  of  the  being  from 
its  young  or  embryonic  to  its  mature  or  adult 
state,  are  also  included  in  the  study  of  the  re- 
productive function. 

Every  living  being,  therefore,  viewed  physio- 
logically, nourishes  itself,  reproduces  its  species, 
and  possesses  or  appreciates  through  its  nervous 
system  certain  relations  with  surrounding  media. 
The  mode  in  which  it  thus,  through  these  three 
great  functions,  maintains  its  normal  existence 
forms  the  study  of  the  physiologist.  And  coin- 
cident with  this  study  are  found  certain  points 
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bearing  a  general  relation  to  these  more  special 
departments  of  inquiry.  The  primary  question 
which  thus  meets  the  physiologist  is  connected 
with  the  investigation  of  the  nature  of  life  and 
vital  phenomena ;  and  he  has  thus  first  to  deter- 
mine if  possible  the  nature  of  the  vital  principle, 
and  thence  proceeds  to  deal  with  its  more  ob- 
vious manifestations.  In  short,  physiology  deals 
with  the  living  being  in  all  its  active  functional 
aspects,  beginning  with  its  life,  proceeding  next 
to  investigate  its  living  mechanism,  and  finally 
tracing  its  growth  through  the  earlier  stages  of 
development  onward  to  maturity,  decline,  and 
death. 

Physiology,  History  of.  That  life- 
phenomena  in  general  were  early  attributed  to 
a  non-material  essence  or  soul,  inherent  in  the 
bodies  of  living  men  and  animals ,  and  depart- 
ing therefrom  soon  after  death,  is  clearly  indi- 
cated by  the  burial  ceremonies  of  many  primitive 
peoples.  But  the  study  of  the  phenomena  them- 
selves was  long  delayed.  For  centuries  after 
men  had  developed  ethical  principles,  had  aggre- 
gated into  nations  and  instituted  systems  of  gov- 
ernment, had  amassed  wealth,  acquired  skill  in 
many  arts,  and  even  systematized,  in  some  de- 
gree, their  knowledge  of  other  natural  phenom- 
ena, the  phenomena  presented  by  living  things 
remained  almost  wholly  uninvestigated.  For  a 
long  time,  even  after  the  recording  of  the  symp- 
toms of  human  disease  had  become  an  established 
custom  of  civilized  races,  physiology  remained 
unborn.  But  gradually  those  whose  business  in 
life  consisted  in  the  care  of  the  sick  and  injured 
came  to  see  the  logical  importance  of  a  knowl- 
edge of  normal  structure  and  function  for  the 
comprehension  of  the  nature  of  disease. 

As  early  as  the  isth  century  B.C.  the  Egyp- 
tians had  accumulated  some  knowledge  of  clin- 
ical medicine  and  surgery,  and  were  not  averse 
to  human  dissection,  yet  their  concepts  of  physi- 
ologic processes  were  extremely  crude.  They  as- 
sumed that  the  body  w-as  composed  of  four  ele- 
ments and  ruled  by  four  demons.  Hunger  and 
thirst  they  regarded  as  "quasi-poisonous  sub- 
stances which  forced  themselves  into  the  body 
and  required  to  be  neutralized  by  eating  and 
drinking  in  order  that  they  might  not  destroy 
it"  (Baas).  They  considered  that  the  heart 
gained  in  weight  until  the  age  of  50,  and 
thereafter,  by  a  loss  in  weight,  finally  caused 
death. 

Much  more  advanced  views  are  recorded  in 
the  sacred  books  of  India,  the  Vedas ;  but  the 
weight  of  evidence  is  opposed  to  the  assertion 
that  these  views  were  held  by  the  physicians  of 
ancient  India;  indicating  rather  that  the  Vedas 
could  not  have  originated  prior  to  the  latter  part 
of  the  3d  century  B.C.,  and  that  portions  of  them 
were  written  at  much  later  dates. 

The  physiology  of  the  early  Greeks,  as  re- 
corded in  the  Hippocratic  writings,  may  be  epit- 
omized as  follows:  The  source  of  life  is  an 
*innate  heat,"  and  is  conveyed  to  all  parts  of  the 
body  by  the  "pneuma,"  which  moves  continually 
in  the  blood-vessels.  By  the  peculiar  warmth  of 
the  stomach  and  adjacent  organs  food  is  digested. 
Blood  in  the  right-heart  is  cold,  whereas  blood 
in  the  left-heart  is  warm,  having  received  the 
"pneuma"  from  the  air  by  way  of  the  lungs. 
Blood  is  prepared  in  the  liver,  which  also  pre- 
pares bile.  The  brain  condenses  the  ascending 
vapois    into    nasal    mucus.      From    the    biologic 


treatises  of  Aristotle  (384-322  B.C.)  it  is  not  diffi- 
cult to  gather  the  principles  of  physiology  as  ex- 
plained by  him,  of  which  the  following  is  an 
outlme :  The  efficient  and  fundamental  cause 
of  all  vital  phenomena  is  the  soul,  which,  though 
immaterial,  is  not  a  something  superadded  to 
matter,  but  rather  a  power  which  becomes  mani- 
fest whenever  and  wherever  matter  assumes  that 
state  designated  as  living;  and  as  there  are  dif- 
ferent degrees  of  development  of  living  things, 
so  there  are  different  degrees  of  manifestation 
of  the  soul.  Plants  are  capable  of  nutrition, 
growth,  and  propagation  only,  and  therefore  pos- 
sess merely  a  "nutritive  soul" ;  animals  are  ca- 
pable not  merely  of  nutrition,  growth,  and  repro- 
duction, but  also  of  sensation  and  self-motion, 
and  hence  possess  a  "nutritive  and  sensitive 
soul"  ;  man,  in  addition  to  these,  possesses  the 
power  of  reasoning;  hence  the  soul  of  man  is 
"nutritive,  sensitive,  and  rational."  The  soul 
resides  primarily  in  the  "pneuma,"  which  is  the 
cause  of  animal  heat,  and  the  headquarters  of 
which  is  the  heart.  The  heart  is  the  "vital  cen- 
tre" of  the  body,  the  seat  of  all  sensations,  feel- 
ings, and  appetites,  and  the  starting-place  of  all 
bodily  motions,  visible  and  invisible  alike.  Food, 
having  been  masticated,  passes  down  the  oesoph- 
agus to  the  stomach,  where,  by  the  action  of 
the  vital  heat,  it  is  prepared  for  absorption ;  its 
nutritive  portion,  having  been  reduced  to  a  liquid 
state,  is  partly  sucked  up  by  and  partly  evapo- 
rates into  the  mesenteric  blood-vessels ;  thence 
it  reaches  the  heart,  where  it  undergoes  a  fur- 
ther "coction"  or  heat-digestion,  by  means  of 
which  it  is  converted  into  blood.  This  blood, 
while  in  the  heart,  receives  the  "pneuma"  from 
the  inhaled  air,  and,  thus  vivified,  penetrates  by 
way  of  the  blood-vessels  to  all  vascular  parts  of 
the  body,  supplying  them  with  warmth  and 
nourishment ;  each  part  selects  what  it  requires, 
and  the  non-utilizable  portions  of  the  blood,  to- 
gether with  the  refuse  of  body  parts,  are  ex- 
creted as  bile,  urine,  and  sweat ;  any  surplus  of 
nutritive  material  is  either  converted  into  fat  or 
generative  secretion,  or,  escaping  from  the  ex- 
tremities of  the  blood-vessels,  is  deposited  (as 
mud  is  deposited  from  a  stream),  forming  the 
viscera,  flesh,  scales,  hairs,  feathers,  etc.  Mean- 
while the  non-nutritive  portions  of  the  ingested 
food  pass  along  the  intestine,  and  so  out  of  the 
body.  During  respiration  air  is  inspired  and  ex- 
pired through  the  laryn.x  and  trachea,  the  epi- 
glottis being  raised  the  while ;  during  deglutition 
the  epiglottis  is  lowered  so  that  neither  food  nor 
drink  may  enter  the  trachea ;  for  should  this 
occur,  difficult  breathing,  choking,  and  coughing 
would  result.  The  blood  in  the  heart  is  cooled 
by  the  "pneuma"  of  the  inspired  air.  The  chief 
function  of  the  brain  —  which  is  a  bloodless  or- 
gan and  quite  cold  —  is  to  "temper  the  heat  of 
the  heart."  The  brain  is  not  the  seat  of  sensa- 
tion, nor  does  it  initiate  motion.  Sensation  is  a 
change  produced  in  the  soul,  initiated  by  the 
motion,  or  some  other  quality,  of  the  object 
sensed  acting  upon  the  sense-organ.  Touch,  the 
lowest  and  most  universal  of  the  senses,  is  trans- 
mitted by  the  flesh  —  which  is  the  most  universal 
of  body-constituents  —  to  the  heart,  which  is  the 
organ  of  touch.  Though  the  lowest,  touch  is  not 
the  simplest  of  the  senses  • —  for  by  it  one  detects 
heat  and  cold,  solidity  and  fluidity,  and  other 
such  contraries.  Taste  is  a  modified  form  of 
touch,  and  is  conveyed  by  the  flesh  of  the  tongue. 
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Smell  is  conveyed  to  the  nostrils  in  the  case  of 
some  animals  by  air,  in  the  case  of  others  by 
water.  Sight  is  conveyed  by  water,  for  the  eye 
is  made  of  water.  Sound  is  conveyed  through 
the  air  of  the  auditory  passages.  Voice  and 
speech  are  produced  by  the  trachea,  larynx, 
tongue,  and  teeth.  In  sexual  reproduction  the 
male  semen  merely  excites  into  activity  the  men- 
strual fluid  which  supplies  all  the  material  for 
the  development  of  the  embryo,  the  male  semen 
furnishing  merely  the  "motive  and  plastic  force." 
The  heart  is  the  first  part  of  the  developing  ani- 
mal to  show  signs  of  life ;  it  may  be  seen  to 
move  in  the  embryo  chick.  Sleep  is  brought 
about  as  follows :  The  nutriment  absorbed 
after  a  heavy  meal,  and  the  waste  products  of 
severe  exercise  are  carried  with  the  blood,  or 
ascend  in  vapor  form,  to  the  brain,  where  they 
are  chilled  and  thus  precipitated  (as  watery 
vapor  ascending  through  the  atmosphere  is,  upon 
reaching  a  cold  region,  chilled  and  precipitated 
as  rain)  ;  this  precipitated  material  falls  toward 
and  cools  the  heart,  sleep  resulting,  with  its  ac- 
companying dulling  of  all  the  senses.  Death  — 
due  usually  to  lack  of  nourishment  —  occurs 
when  the  "vital  heat"  of  the  heart  is  extin- 
guished, and  with  it  all  power  of  sensation  and 
motion.  Though  markedly  defective  in  matters 
of  fact,  and  from  the  present  vieAV-point  highly 
theoretical,  Aristotle's  physiologj'  was  far  in  ad- 
vance of  that  of  any  of  his  predecessors  and  un- 
doubtedly was  based  upon  observed  and  carefully 
collected  data. 

Praxagoras  of  Cos  (about  350-335  B.C.)  as- 
serted that  body  heat  is  not  innate  but  acquired; 
that  there  are  two  kinds  of  blood-vessels ;  name- 
ly, arteries,  which  ordinarily  contain  "animal 
spirits,"  buL  from  which,  when  wounded  during 
life,  blood  flows  because,  their  contained  animal 
spirits  quickly  escaping,  they  become  filled  with 
blood  from  surrounding  parts ;  and  veins,  which 
contain  only  blood.  The  pulse  is  characteristic 
of  arteries.  Respiration  strengthens  the  heart  by 
forcing  "animal  spirits"  into  it.  Nerves  are  the 
organs  of  sensation.  (Aristotle  was  unacquainted 
with  nerves,  and  Praxagoras  confused  nerves, 
tendons,  and  ligaments.) 

Plistonicus,  a  disciple  of  Praxagoras,  ex- 
plained digestion  as  a  process  of  putrefaction  of 
the  food  within  the  stomach.  Herophilus  (Alex- 
andria, about  307-280  B.C.),  another  pupil  of 
Praxagoras,  made  a  number  of  anatoinic  discov- 
eries, and  also  contributed  to  physiology.  He 
asserted  that  nerves  arise  from  the  brain,  but 
failed  to  distinguish  them  clearly  from  tendons 
and  ligaments ;  that  arteries  as  well  as  veins 
contain  blood ;  and  that  the  pulse  is  commimi- 
cated  to  the  arterial  walls  from  the  heart.  He 
is  credited  with  the  discovery  of  lacteals  and 
lymphatics,  but  seems  not  to  have  understood 
their  significance.  He  distinguished  during  res- 
piration an  inspiration,  an  expiration,  and  a 
pause.  The  seat  of  the  soul  he  asserted  to  be 
the  fourth  ventricle  of  the  brain. 

Erasistratus  (Alexandria,  300-260  B.C.)  con- 
sidered gastric  digestion  to  consist  in  a  tritura- 
tion of  the  food,  and  body-nutrition  to  be  main- 
tained by  the  addition  of  new  particles.  He  was 
acquainted  with  both  lacteals  and  Ij'mphatics, 
which  he  considered  to  contain  air  and  milk  al- 
ternately. The  "pneuma"  of  the  inhaled  air,  he 
asserted,  enters  the  blood  of  the  pulmonary  veins, 
is  conveyed  to  the  heart,  and  thence  propagated 


along  the  arteries,  occasioning  the  pulse.  Be- 
tween some  arteries  and  veins  there  may  be  an- 
astomoses—  which  at  times  are  open  —  but  most 
arteries  and  veins  terminate  by  closed  extrem- 
ities. To  account  for  the  secretion  of  bile  he 
assumed  the  existence  in  the  liver  of  invisible 
canals.  He  made  a  careful  study  of  the  brain, 
designating  th»^  convolutions  of  the  cerebrum 
and  cerebellum  as  concerned  in  intellectual  pro- 
cesses, and  locating  mental  disease  in  the  brain. 
Nerves  he  divided  into  sensory  and  motor. 

Galen  (131-201  a.d.)  may  be  justly  styled  the 
first  experimental  physiologist,  because  he  not 
only  utilized  the  facts  of  anatomy,  as  revealed  by 
dissection,  for  the  interpretation  of  physiologic  . 
phenomena,  but  resorted  to  experiments  upon 
living  animals  for  crucially  testing  hypotheses. 
Following  is  an  outline  of  his  system  of  physi- 
ology :  The  life-giving  principle  or  soul  is,  in 
the  form  of  "pneuma"  or  "spiritus,"  derived 
from  and  supplied  by  the  general  world-soul. 
In  the  body  it  is  transformed  (i)  in  the  brain 
(which  it  enters  by  way  of  the  nasal  cavities), 
into  "animal  spirits" ;  (2)  in  the  arteries  and 
heart,  into  *vital  spirits";  (3)  in  the  liver  and 
renal  veins,  into  "natural  spirits."  By  these 
three  forms  of  the  "spiritus"  the  "animal," 
"vital,"  and  "natural"  body-functions  are  ini- 
tiated and  maintained.  There  are,  however,  be- 
sides these,  certain  subordinate  special  functions, 
such  as  "propulsive,"  "attractive,"  and  "secre- 
tory." Food  is  digested  in  the  stomach  by  a 
process  of  "coction,"  its  nutritive  portion  ab- 
sorbed into  the  mesenteric  veins  and  carried  to 
the  liver,  where,  by  a  second  "coction"  process, 
it  is  converted  into  venous  blood.  From  the 
liver,  which  is  the  centre  of  the  venous  system, 
this  blood  is  transported  by  way  of  the  veins  to 
all  parts  of  the  body.  The  arteries  also  contain 
blood ;  for  whenever,  in  a  living  animal,  an  ar- 
tery is  punctured,  even  by  a  fine  needle,  blood 
escapes  from  it ;  and  that  this  blood  is  actually 
contained  in  it,  and  not  merely  taken  in  from 
the  surrounding  parts  after  the  escape  of  the 
spirits  (as  the  followers  of  Erasistratus  con- 
tend), is  readily  proven  by  first  tightly  ligating 
an  artery  at  two  places  and  then  puncturing  it 
between  the  ligatures ;  for  when  this  is  done 
blood  likewise  escapes.  Arterial  blood  is  thin- 
ner, lighter  in  color,  and  warmer  than  venous 
blood.  This  difference  is  explained  as  follows: 
Venous  blood  from  the  liver  reaches  the  right 
heart  through  the  vena  cava ;  in  the  right  ventri- 
cle the  useful  blood  is  separated  from  the  useless 
by  means  of  the  heat  of  the  heart,  and  passes 
through  the  interventricular  septuin  into  the  left 
ventricle,  where  the  "pneuma"  from  the  inspired 
air  (brought  to  the  left  ventricle  with  the  blood 
of  the  pulmonary  veins)  is  incorporated  with  it, 
thus  rendering  it  arterial  blood.  By  way  of  the 
arteries  this  vivified  blood  is  transported  to  all 
parts  of  the  body.  Each  organ,  therefore,  is  sup- 
plied with  both  arterial  and  venous  blood ;  re- 
ceiving from  the  former  mainly  its  spiritual,  and 
from  the  latter  mainly  its  material,  nutriment; 
both  "spiritus"  and  nutrient  matter  passing 
through  the  vessel-walls  into  the  body-substance. 
Between  the  terminal  arteries  and  veins  there 
are  minute  communicating  passages,  by  means 
of  which  an  interchange  of  "spiritus"  and  ma- 
terial can  take  place.  By  means  of  respiration 
not  only  is  the  vital  heat  maintained  but  the 
"smoky  matter"  of  the  blood  is  exhaled.     The 
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spirituous  blood  is  drawn  into  the  heart  and  ar- 
teries by  their  dilatation,  and  by  their  contrac- 
tion the  "fuliginous  vapors"  are  expelled  from 
the  blood.  The  heart  is  the  organ  of  passion 
and  courage,  the  liver  that  of  love.  The  brain  is 
the  seat  of  the  rational  soul,  but  it  also  secretes 
nasal  mucus,  and  cools  the  heart.  The  heart- 
beat, respiration,  and  voice-formation  are  influ- 
enced through  the  vagus  nerves ;  and  respira- 
tion is  also  influenced  through  the  spinal  cord 
and  intercostal  nerves.  The  sensory  nerves  arise 
from  the  brain,  the  motor  from  the  spinal  cord. 
Light  is  perceived  by  the  retina.  The  semen  of 
both  male  and  female  contributes  to  the  forma- 
tion of  the  embryo. 

So  great  was  the  influence  of  Galen  that  for 
more  than  13  centuries  after  his  death  both  anat- 
omy and  physiology  were  taught  mainly  by 
readings  from,  expositions  of,  and  commentaries 
upon,  his  writings.  It  is  true  that  early  in  the 
14th  century  Jilundino  publicly  demonstrated 
human  anatomy  at  Bologna,  and  about  two  cen- 
turies later  Carpi  took  up  the  work  of  Alundino 
and  carried  it  somewhat  farther.  But  until  the 
middle  of  the  i6th  century  the  vast  majority  of 
students  and  teachers  of  anatomy  and  physiology 
were  mere  followers  of  Galen,  receiving  and 
transmitting  the  letter  rather  than  the  spirit  of 
their  master.  But  the  revival  of  the  study  of 
human  anatomy  by  means  of  dissection  soon 
brought  to  light  a  number  of  facts  not  in  accord 
with  the  Galenic  doctrines,  which  some  of  the 
more  independent  workers  now  began  to  doubt. 
Thus  Vesalius  (1514-64)  noted  the  pits  on  either 
side  of  the  interventricular  septum,  but  being  un- 
able to  find  any  actual  perforations,  he  doubted 
the  existence  of  such ;  and  Servetus,  in  1553, 
boldly  asserted  the  absence  of  such  perforations. 
He  also  called  attention  to  the  fact  that  the 
amount  of  blood  going  to  the  lungs  by  way  of 
the  pulmonary  arteries  is  greatly  in  excess  of 
that  required  for  their  nutrition ;  and  he  finally 
came  to  the  conclusion  that  the  blood  flows  from 
the  right  ventricle  through  the  pulmonary  ar- 
teries to  the  lungs,  and  thence  by  way  of  the 
pulmonary  veins  back  to  the  left  auricle  of  the 
heart.  A  similar  view  was  put  forth  by  Co- 
lumbo  (l4go?-iS59),  who  claimed  originality 
for  it ;  but  Servetus  seems  to  have  really  orig- 
inated it.  Csesalpinus,  in  two  publications  (1571 
and  1593),  clearly  explained  not  only  the  mech- 
anism of  the  cardiac  valves,  but  also  the  signifi- 
cance of  the  heart-beat  for  the  movement  of  the 
blood.  He  also  asserted  that  the  blood  flows 
from  the  heart  to  the  tissues  only  by  way  of  the 
arteries,  and  from  the  tissues  to  the  heart  only 
by  way  of  the  veins,  and  clearly  explained  the 
pulmonary  circulation  as  well.  Cannanus,  as 
early  as  1547,  had  observed  valves  in  veins ;  and 
in  1574  Fabricius  accurately  described  them, 
though  he  failed  to  comprehend  their  physio- 
logical significance. 

The  labors  of  these  16th-century  anatomists 
also  furnished  data  for  more  accurate  descrip- 
tions of  the  mechanical  digestion  processes,  such 
as  mastication,  deglutition,  stomach-contraction, 
and  intestinal  peristalsis.  But  the  cause  of  the 
actual  changes  in  the  ingested  food  was  still 
supposed  to  be  the  heat  of  the  stomach  and 
neighboring  viscera.  Fernel,  whose  'Universa 
Medicina'  first  appeared  in  1558,  taught  that 
food  is  concocted  in  the  stomach ;  then,  passing 
into  the  small  intestine,  it  is  reduced  to  a  uni- 


form cream-like  liquid,  which  is  absorbed  by  the 
mesenteric  veins  and  carried  to  the  liver,  where 
it  uiidergoes  a  second  concoction ;  and  then  it  is 
carried  with  the  blood  to  the  tissues,  where  a 
third  concoction  occurs.  During  this  century 
also  the  action  of  many  individual  muscles  was 
roughly  determined  on  the  dead  body,  "the 
physiology  of  the  brain  and  spinal  cord  was 
somewhat  advanced"  (Baas),  and  sortie  slight 
additions  to  other  sab-branches  of  physiology 
were  made. 

The  greatest  achievement  for  physiology  dur- 
ing the  17th  century  was  the  establishment  of 
the  doctrine  of  the  circulation  of  the  blood, 
which  was  accomplished  mainly  by  the  work  of 
William  Harvey  (1578-1657).  Though  many  of 
the  facts  upon  which  Harvey's  conclusions  were 
based  had  been  known  for  some  time,  their  full 
significance  had  not  been  recognized.  Having 
familiarized  himself,  by  means  of  dissections, 
with  the  anatomy  of  the  vascular  system,  he 
made  a  large  number  of  carefully  planned  ob- 
servations and  experiments  on  the  heart  and 
blood-vessels,  studying  with  especial  care  and 
diligence  the  heart-beat  and  the  arterial  pulse, 
both  separately  and  in  relation  to  each  other. 
He  studied  the  heart-beat  of  many  animals  from 
mollusks  to  mammals,  and  although  he  wrote, 
"I  found  the  task  so  truly  arduous,  so  full  of 
difficulties,  that  I  was  almost  tempted  to  think, 
with  Fracastorius,  that  the  motion  of  the  heart 
was  only  to  be  comprehended  by  God,"  yet  he 
finally  succeeded  not  merely  in  unraveling  that 
complex  series  of  phenomena,  but  in  explaining 
the  meaning  of  each  of  its  component  elements. 
It  became  clear  to  him  that  during  each  heart- 
beat there  is  a  period  of  contraction,  or  systole, 
followed  by  a  period  of  relaxation,  or  diastole; 
the  systole  is  really  double,  the  auricles  first  con- 
tracting and  forcing  their  contained  blood  into 
the  ventricles ;  then  immediately  the  ventricles 
contract,  forcing  this  same  blood  into  the  ar- 
teries ;  then  the  whole  heart  relaxes,  and  rests 
until  the  auricles  have  again  become  filled  with 
blood  from  the  great  veins,  when  they  and  the 
ventricles  after  them,  again  contract.  During  its 
systole  the  heart  is  smaller,  paler  and  harder 
than  during  its  diastole.  The  sudden  forcing  of 
the  ventricular  blood  into  the  arteries  distends 
them,  and  thus  occasions  the  pulse,  which  is  a 
distention,  not  a  dilatation,  of  the  arteries.  The 
ventricular  systole,  in  fact,  forces  the  blood  not 
merely  into  but  through  the  arteries  to  the  tis- 
sues, and  thence  into  the  veins  and  back  to  the 
auricles,  by  the  systole  of  which  it  is  again 
forced  into  the  ventricles.  Thus  "the  blood  in 
the  animal  body  is  impelled  in  a  circle,  and  is  in 
a  state  of  ceaseless  motion" ;  and  the  main  cause 
of  this  circular  motion  is  the  force  of  the  cardiac 
systole.  This  doctrine  he  began  to  unfold  in  his 
lectures  at  the  College  of  Physicians,  London,  as 
early  as  1616,  but  his  great  work  containing  the 
theory  in  its  complete  form,  with  the  evidence 
supporting  it,  'Exercitatio  Anatomica  de  Motu 
Cordis  et  Sanguinis  in  Animalibus,'  was  not 
published  until  1628.  He  was  equally  clear  con- 
cerning the  pulmonary  and  systemic  circulations  ; 
and  that  the  same  blood  that  streamed  from  the 
heart  through  the  arteries  to  the  tissues  returned 
to  the  heart  again,  he  was  satisfied ;  but  by  what 
means  this  blood  passed  from  arteries  to  veins 
he  did  not  know.  In  1661  Malpighi  actually  ob- 
served not  only  the  capillaries,  but  the  capillary 
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circulation,  in  the  frog's  lung;  and  Marchetli 
proved,  by  means  of  intravascular  injections,  the 
tubular  continuity  of  arteries,  capillaries,  and 
veins.  Thus  the  chain  of  evidence  was  com- 
plete, and  the  Harvcian  conception  of  the  blood- 
circulation   was  established  beyond  doubt.     See 

ClRCUL.\TION.  .    ' 

The  physiology  of  nutrition  and  secretion 
also  received  valuable  contributions  during  the 
17th  century.  Van  Helmont,  whose  'Ortus 
Medicinas'  appeared  in  1648,  introduced  the  con- 
ception of  "fermentation"  to  account  for  the 
transformation  of  food  into  blood  and  flesh.  By 
fermentation  he  meant  a  process  characterized 
bv  the  evolution  of  "gas"  (a  word  which  he 
introduced  into  scientific  nomenclature)  ;  and  he 
described  a  sextuplet  series  of  fermentations  (or 
digestions)  beginning  in  the  stomach  and  end- 
ing in  the  body-tissues.  In  1642  the  pancreatic 
duct  was  discovered  by  Hoffmann  in  the  fowl, 
and  by  Wirsung  in  man;  in  1655  the  submaxil- 
lary duct  was  discovered  by  Wharton;  in  1661, 
the'  parotid  duct  by  Stenson ;  and  in  1664  De 
Graaf  reported  his  observations  (the  first  on 
record)  on  the  collection  and  examination  of 
pancreatic  juice.  Peyer  in  1677  described  those 
peculiar  intestinal  structures  still  known  as 
"Peyer's  patches,"  and  "solitary  glands";  and 
Brunner  published  in  1687  a  description  of  the 
glands  which  still  bear  his  name.  By  these  dis- 
coveries, together  with  the  brilliant  researches  of 
Glisson  (1597-1677)  on  the  structure  of  the 
liver,  and  of  JNIalpighi  (1628-94)  on  that  of  the 
liver,  kidney,  and  spleen,  a  sound  morphologic 
basis  for  the  physiology  of  secretion  and  ex- 
cretion (later  developed)  was  laid.  Even  before 
the  publication  of  Malpighi's  work  Bellini  (1643- 
1703),  a  pupil  of  Borelli,  had  published  his  <De 
Structura  Renum'  (1662),  which  contains  an  ac- 
count of  the  tubular  structure  of  the  kidney, 
and  also  of  his  mechanical  theory  of  the  secre- 
tion of  urine. 

The  discovery  (or  re-discovery;  see  Hero- 
philus  and  Erasistratus  above)  of  the  lacteals 
by  Aselli  in  1622,  the  tracing  of  these  to  the 
receptaculum  chyli,  and  of  the  thoracic  duct  to 
its  termination  in  the  venous  system,  by  Pecquet 
between  1647  and  1651,  and  the  work  of  Rudbeck 
(1630-1702),  van  Home  (1621-70),  and  de 
Peiresc  (1580-1637)  not  only  greatly  aided  in  the 
understanding  of  the  means  of  absorption  of 
some  digestion-products,  but  cleared  the  way 
for  the  later  establishment  of  the  doctrine  of  the 
lymph-flow.  In  1614  appeared  that  remarkable 
book,  the  <Ars  de  statica  Medicina>  of  Sanc- 
torius,  in  which  were  given  some  of  the  results 
of  those  observations  on  the  interrelations  of  in- 
gested food,  excrement,  insensible  perspiration, 
and  body-weight  which  constituted  the  begin- 
nings of  the  physiology  of  genera!  metabolism. 
To  the  mechanics  of  bodily  movements  Borelli 
(1608-79)  devoted  years  of  labor,  and  in  1680-1 
his  great  work  'De  Motu  Animalium*  was  pub- 
lished. His  doctrines  were  made  the  basis  of 
the  so-called  latro-mechanical  school  (also  called 
latro-mathematical  school,  and  latro-physical 
school),  to  which  was  opposed  the  latro-chem- 
ical  school,  founded  chiefly  on  the  work  of  De 
le  Boe  (Sylvius),  1614-72.  The  physiology  of 
respiration  also  received  some  very  important 
contributions.  Boyle  (1627-91)  showed  that  a 
constant  supply  of  unrespired  air  is  essential  for 
the  maintenance  of  life,  and  correctly  explained 


the  mechanics  of  inspiration.  Van  Helmont 
pointed  out  the  unfitness  of  "gas  .sylvestre"  (car- 
bon dioxide)  as  a  respiratory  substitute  for  air; 
Mayow  (1645-79)  proved  the  atmosphere  to  be 
compound,  and  showed  that  to  one  of  its  con- 
stituents, "spiritus  nitro-aereus"  (oxygen),  is 
due  its  power  of  supporting  both  combustion  and 
life;  Lower  (1631-91)  observed  the  respiratory 
change  in  color  of  blood,  and  Alayow  ascribed 
this  change  to  the  particles  of  air  absorbed  by 
the  blood  while  passing  through  the  lungs,  and 
finally  Hooke  (1635-1703)  demonstrated  the 
practicability  of  maintaining  animal  life  by  arti- 
ficial respiration.  By  the  investigations  of 
Willis  (1622-75)  and  Malpighi  a  number  of  ob- 
scurities concerning  the  vascular  supply  of  the 
brain  were  cleared  up;  Schneider  (1614-80) 
demonstrated  that  the  nasal  mucosa,  and  not  the 
brain  (as  formerly  thought),  secretes  the  nasal 
mucus;  and  it  was  during  the  17th  century  that 
the  theory  of  transmission  of  nerve-impressions 
by  the  movements  of  a  hypothetical  "nervous 
fluid"  along  the  supposedly  hollow  nerves  was 
developed,  chiefly  by  Descartes  (1596-1650), 
and  gained  such  general  credence. 

The  structure  of  the  eye  was  carefully  studied 
by  Ruysch  (1638-1731)  and  Leeuwenhoek 
(1632-1723);  and  such  men  as  Keppler, 
Scheiner,  Descartes,  and  Mariotte  busied  them- 
selves with  the  study  of  vision,  with  the  result 
that  the  fundamental  principles  of  visual  optics 
were  firmly  established,  and  some  new  points  in 
the  physiology  of  vision  brought  to  light.  The 
anatomy  of  the  ear  was  advanced  by  the  labors 
of  Vieussens,  Duverney,  Schnellhammer,  Glaser, 
Sylvius  (De  le  Boe),  Folli,  Manfredi,  Perrault, 
and  others.  The  physiology  of  generation  was 
placed  on  a  firm  basis.  The  observations  of 
Fabricius  and  others  on  the  eggs  of  fowl,  made 
during  the  i6th  century,  were  extended  by  Har- 
vey, who,  after  some  years  of  further  study  of 
the  subject,  published  his  famous  work  on  'The 
Generation  of  Animals*  (1651).  In  1677  Von 
Hammen  discovered  spermatozoa,  which  Leeu- 
wenhoek,  his  teacher,  classified  as  "animalcules," 
and  upon  which  as  a  basis  he  constructed  a 
theory  of  generation  quite  opposed  to  that  of 
Harvey.  Two  parties  formed,  the  "Ovists"  con- 
tending for  the  thlbpf  of  Harvey,  and  the  "Ani- 
malculists"  for  thaT  of  Leeuwenhoek.  High- 
more  (1613-85)  cleared  up  a  number  of  doubt- 
ful points  concerning  the  anatomy  of  the  male 
generative  organs ;  and  the  female  organs  of 
generation  were  studied  by  De  Graaf,  Swam- 
merdam,  Needham,  Drelincourt,  and  Hoboken. 
Early  in  the  i8th  century  Boerhaave  (1668- 
1738)  performed  valuable  service  by  collecting 
and  endeavoring  to  combine  into  a  harmonious 
whole  all  that  seemed  trustworthy  of  the  work 
of  his  predecessors.  Reaumur  (1683-1757) 
pointed  out  a  new  method  for  the  study  of  di- 
gestion. He  caused  a  tame  kite  (a  bird  which 
habitually  regurgitates  indigestible  substances) 
to  swallow  small  pieces  of  metal  tubing,  con- 
taining food  or  pieces  of  sponge,  and  covered 
at  the  ends  by  wire  gauze  or  muslin.  He  thus 
collected  gastric  juice,  and  demonstrated  not 
only  that  it  dissolves  meat,  but  that  it  does  so 
by  a  process  which  is  not  putrefactive.  His  ob- 
servations were  reported  in  1752.  Twenty-five 
years  later  Stevens  reported  similar  observa- 
tions on  gastric  digestion  in  man,  utilizing  the 
services  of  a  performer  who  swallowed  and  re- 
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gurgitatea  stones,  and  confirming  the  findings 
of  Reaumur ;  and  a  few  years  later  Spallanzani 
published  the  results  of  a  long  series  of  similar 
experiments  on  various  animals,  which  con- 
clusively proved  not  only  the  solvent  power  of 
gastric  juice  on  meat  and  some  other  foods, 
but  likewise  its  power  of  preventing  putrefac- 
tion ;  both  of  which  he  demonstrated  in  vitro. 

Hewson  (1739-74)  and  John  Hunter  {1728- 
93)  made  extended  studies  of  blood  and  lymph, 
and  the  former  made  permanent  additions  to  the 
knowledge  of  blood-coagulation.  Black  (1728- 
99)  re-discovered  carbon  dioxide,  which  he 
called  "fixed  air,"  and  demonstrated  its  forma- 
tion during  combustion,  respiration,  and  fer- 
mentation; Priestley  (1733-1S04)  re-discovered 
oxygen  and  pointed  out  the  similarity  of  com- 
bustion and  respiration;  Lavoisier  (1743-94) 
explained  both  combustion  and  respiration  as 
oxidation  processes;  and  Lagrange  (1736-1813) 
proposed  the  hypothesis  that  the  oxygen  of  in- 
spired air  is  absorbed  by  the  blood,  during  the 
circulation  of  which  it  slowly  combines  with 
carbon  and  hydrogen,  to  form  carbon  dioxide 
and  water  respectively,  which  are  exhaled  by 
the  lungs.  The  classic  experiments  of  Hales 
(1677-1761)  yielded  the  ground  facts  of  cir- 
culatory djmamics ;  and  he  also  shares  with 
Whytt  (1714-66)  the  credit  of  having  estab- 
lished on  experimental  data  the  doctrine  of  re- 
fle.x  action. 

In  the  early  part  of  the  century  Petit  (1664- 
1741)  observed  some  of  the  effects  of  section 
of  the  cervical  sympathetic  nerve-trunk;  and 
the  famous  researches  of  Galvani  (1737-98), 
published  late  in  the  century,  turned  the  atten- 
tion of  physiologists  toward  the  effects  of  elec- 
tric currents  on  muscle  and  nerve.  Numerous 
theories  contended  for  acceptance ;  of  which  the 
"anima"  theory  of  Stahl,  the  mechanico- 
dynamic  system  of  Friedrich  Hoffmann,  and 
the  vital-force  doctrine,  elaborated  chiefly  by 
Reil,  belong  rather  to  the  history  of  philosophy 
than  of  physiology,  though  each  of  these  in- 
fluenced the  future  progress  of  the  latter.  But 
the  doctrine  of  "irritability,"  suggested  by  Glis- 
son  in  the  17th  century,  and  developed  chiefly 
by  Haller  (1708-77)  and  his  pupils  in  the  i8th, 
was  founded  upon  observation  and  experiment, 
and  has  markedly  influenced  the  subsequent  pro- 
gress of  the  physiology  df  the  muscle,  nerve, 
and  sense  systems.  Besides  enriching  physiology 
by  numerous  experimental  researches,  Haller, 
by  the  publication  of  the  'Elementa  Physio- 
logic' (1757-65),  did  more  than  any  other 
worker  of  the  century  to  systematize  the  science, 
and  earned  the  appellation  "Father  of  Modern 
Physiology."  It  must  be  remembered  also  that 
the  cell-doctrine,  which  has  aided  so  much  in  the 
clarification  of  the  science,  was  founded,  though 
not  developed,  chiefly  by  the  labors  of  C.  F. 
Wolff   (1735-94)- 

During  the  19th  century  nearly  the  whole  of 
present  knowledge  of  the  chemistry  of  diges- 
tion, secretion,  and  metabolism,  of  the  mechan- 
ics of  the  circulation,  and  of  muscle-nerve 
physiology,  was  acquired.  Of  the  many  scien- 
tific achievements  of  that  century  the  extensive 
development  of  the  cell-doctrine,  and  the  estab- 
lishment of  the  functional  characteristics  of,  and 
functional  localization  in,  the  spinal  cord,  me- 
dulla oblongata,  cerebrum,  and  cerebellum,  are 
worthy  examples.  Not  only  were  many  of  the 
physical   and  chemical  changes,   but  also  some 


of  the  morphological  cilanges,  occurring  in  gland, 
nerve,  and  retinal  cells  during  their  normal 
activity,  made  clear.  The  physiology  of  sense- 
perception —  vision  in  particular  —  was  studied 
in  detail ;  and  the  modus  operandi  of  several  of 
the  self-regulating  muscle-nerve  mechanisms  of 
the  body  —  for  example,  the  heart-beat,  respira- 
tion, deglutition,  gastric  and  intestinal  peristalsis, 
and  defecation  —  were  explained.  The  physi- 
ology of  reproduction  and  development  also 
received  valuable  contributions.  Of  the  value, 
for  20th  century  physiology,  of  the  "neurone 
theory"  and  the  doctrine  of  "internal  secre- 
tions"—  which  were  developed  late  in  the 
19th  century  —  a  just  estimate  cannot  at 
this  date  be  formed.  The  marked  devel- 
opment of  molecular  physics,  physical  and  or- 
ganic chemistry,  and  cellular  morphology,  af- 
forded 19th  century  physiology  a  degree  of  sta- 
bility not  apparent  in  that  of  previous  centuries, 
which  enabled  it  in  turn  so  to  develop  as  to 
constitute  a  sound  foundation  not  only  for 
scientific  medicine,  but  for  psychology  as  well. 
The  number  of  workers  by  whose  combined  ef- 
forts these  results  have  been  attained  is  so  large 
that  to  attempt,  in  so  brief  a  summary  their  in- 
dividual designation,  would  be  unwise;  and  to 
select  the  names  of  a  few  would  be  unfair  to 
the  remaining  many. 
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Physostig'ma.     See  Calabar  Bean. 

Phy"togeog'raphy.    See  Plant  Geography. 

Phy"toIacca'ceaE.     See  Pokeweed. 

Pi-Beseth,  pe-ba'seth.     See  Bubastis. 

Pia  Mater,  pi'a  ma'ter,  the  innermost  of 
the  three  membranes  investing  the  brain  and 
spinal  cord.    See  Brain;  Ar.\chnoid  Membrane, 

Piacenza,  pe-a-chen'za  (ancient  Placen- 
tia),  Italy,  city,  capital  of  the  province  of  Pia- 
cenza; on  the  Po  River;  about  40  miles  southeast 
of  Milan  and  33  miles  northwest  of  Parma.  It 
is  a  fortified  city,  and  has  always  been  considered 
of  great   strategic  and   commercial   importance. 
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The  fortifications  are  kept  in  repair  and  im- 
proved from  time  to  time  as  new  defense  meth- 
ods are  introduced.  The  city  was  founded  219 
B.C.  by  the  Romans.  About  20  years  later  it  was 
destroyed  by  the  Gauls.  When  the  Via  .Emilia, 
a  Roman  military  road,  was  constructed,  the 
western  terminus  was  at  Piacenza.  The  city  en- 
tered the  Lombard  League  in  the  12th  century, 
and  in  the  17th  century,  with  Parma  (q.v.)  it 
became  a  duchy  of  the  Farnese  family. 

.\mong  the  historic  buildings  of  Piacenza  is 
the  ancient  church,  San  Sisto,  for  which  Raphael 
painted  the  Sistine  ^Lidonna.  This  picture  was 
sold,  in  1754,  to  Frederick  Augustus  of  Saxony, 
and  is  now  in  the  Dresden  gallery.  Other  noted 
buildings  are  the  cathedral  (1122),  in  which 
there  are  paintings  by  Guercino,  Carracci,  and 
others.  The  church  of  Santa  Maria  della  Cam- 
pagna  has  fine  frescoes  by  Pordenone ;  the 
square  has  some  fine  equestrian  statues.  Tlie 
public  library  has  about  140.000  volumes.  It  has 
modern  theatres,  hospitals,  and  educational  in- 
stitutions. It  has  considerable  manufacturing 
interests,  especially  in  silk,  cotton,  and  woolen 
goods,  pottery,  wine,  cheese,  and  machinery.  In 
the  vicinity  are  valuable  marble  quarries.  Pop. 
commune    (1901)    36,064. 

Piaggia,  Carlo,  Italian  explorer:  b.  Lucca, 
Italy,  1830;  d.  Sennaar  1882.  He  went  to  Egypt 
when  young,  was  with  Antinori  in  Bahr-el- 
Ghazal  i860:  went  with  Gessi  to  the  lakes  of 
the  Nile  in  1876,  and  was  the  first  European 
among  the   Nyam-Nyam. 

Pianis'simo,  the  superlative  of  piano  (Ital- 
ian for  soft  and  low)  :  piano  is  used  in  music  in 
contradistinction  to  forte.  The  symbols  for 
these  terms  are  pp.  and  p.     See  Music. 

Piankishaw  (pi-jin'ke-sha")  Indians,  a 
small  American  tribe  of  the  Algonquin  family, 
originally  a  part  of  the  Miamis  (q.v.).  The 
tribe  never  numbered  over  1,000.  They  removed 
to  the  Indian  Territory  from  Indiana  and  Illi- 
nois  in   1867. 

Pianoforte,  a  stringed  musical  instrument 
commonly  known  as  a  "piano,"  and  essentially 
consists  of  a  series  of  wires  which  are  struck 
by  felt-covered  hammers  by  the  operation  of 
keys  conveniently  arranged  in  a  keyboard.  The 
term,  "pianoforte."  which  is  the  correct  term 
designating  the  instrument,  is  derived  from  the 
Italian  "piano,"  soft  +  "forte,"  loud :  while  the 
term  "piano,"  usually  designated  by  p.,  is  a 
sign  used  in  music  to  denote  softness,  that  is,  the 
strain  where  the  indication  occurs  is  to  be 
played  with  less  than  the  average  intensity. 
Similarly,  pp.,  or  ppp.,  abbreviations  for  "pianis- 
simo," signifies  very  soft. 

The  pianoforte  is  probably  the  most  exten- 
sively used  of  all  musical  instruments.  It  was 
evolved  directly  from  the  clavichord  and  harpsi- 
chord, which  were  undoubtedly  elaborations  of 
the  monochord  or  pitch-carrier  with  one  string, 
although  even  the  approximate  date  or  the  name 
of  the  inventor  who  first  put  keys  to  a  mono- 
chord  and  called  it  a  clavicordium,  is  quite  un- 
known. Virdung,  in  his  'Musica  Getutscht,' 
published  as  long  ago  as  1511,  states  his  inability 
to  ascertain  those  facts,  although  it  is  well 
known  that  Pythagoras,  in  the  5th  century, 
B.C.,  measured  a  vibrating  string  stretched  be- 
tween raised  bridges  on  a  resonance  box,  and 
by   shifting   those   bridges   he   accurately    deter- 


mined the  intervals  of  the  Greek  diatonic  scale. 
It  is  supposed  that  Pythagoras  obtained  the 
monochord  embodying  the  principle  of  the 
stopped  string  upon  a  finger-board  from  Egypt 
where  it  had  been  known  for  ages  before  his 
time.  After  Pythagoras,  the  monochord  be- 
came, in  Greece  and  Europe,  the  canon  or  rule 
for  the  measurement  of  musical  sound  inter- 
vals, and  continued  to  be  so  employed  up  to  the 
nth  century,  a.d.,  when  it  was  transformed  into 
a  polychord  of  four  strings,  to  facilitate  the 
melodic  division  of  the  Gregorian  tones  —  the 
Plain-Song  of  the  Church  as  used  in  the  Ritual, 
and  were  known  under  a  great  variety  of  names 
such  as  clavichord,  clavicordium,  spinet,  virgi- 
nal and  regal. 

The  early  clavichords  had  a  compass  of  four 
octaves.  The  natural  keys  were  made  of  citron 
wood  and  the  sharps  of  ebony.  The  damper  was 
a  narrow  band  of  felt  attached  with  glue  to  the 
hitch-pin  block,  opposite  to  the  wrest-pin  block. 
Tlie  berry-bridge  was  of  the  curved  or  spinet- 
type.  As  they  were  strung  with  wires  in  equal 
lengths,  they  were  for  a  long  time  regarded  as 
sets  of  monochords,  the  scaling  being  effected 
by  the  line  of  the  tangents  attached  to  the  keys 
on  the  left-hand  side  of  the  player,  while  the 
three  or  more  sounding-board  bridges  rested 
upon  the  narrow  belly  on  the  right.  Owing  to 
the  length  of  the  scale  the  longer  instruments 
were  not  capable  of  being  turned  higher,  giving 
them  a  weak  but  delicate  tone  which  responded 
to  the  gradations  of  the  player's  touch.  The 
tangents  were  upright  blades  of  brass  fastened 
into  the  keys  and  beaten  out  at  the  top  so  as  to 
touch  equally  the  one  string  or  the  two  or  three 
unison  strings  forming  a  note.  The  tangents 
thus  constituted  a  series  of  bridges  or  sound 
exciters,  and  each  of  the  little  groups  of  strings 
thus  formed  was  acted  upon  by  two  or  some- 
times three  or  four  tangents  to  obtain  as  many 
notes.  The  damping  was  contrived  with  a  cloth 
interwoven  among  the  strings  behind  the  line 
of  tangents.  This  cloth  instantly  dampens  the 
vibration  of  the  strings  when  the  finger  releases 
the  key  and  the  tangent  quits  the  string. 


Fig. I. — Queen    Elizabeth's    \'irpinal.    South    Kensington 
Museum,   London. 

Clavichords  with  pedals  are  mentioned  by 
Virdung  and  Rcynvaan,  and  are  also  particu- 
larly described  by  Adlung,  indicating  that  some 
of  the  instruments  had  two  octaves  and  a  note 
of  pedals  attached  to  a  separate  clavichord 
pedalier  and  "fretted,"  there  being  three  strings 
in  the  lower,  and  four  in  the  upper  range  for 
each  pedal  note.  The  terms  virginal  or  spinet, 
generally  indicate  one  and  the  same  instrument 
without  regard  to  form  of  construction,  but  prac- 
tically limited  to  a  plectrum  (jack)  clavier  with 
one  string  only  to  each  note  (see  Fig.  l).  Its 
earliest  recorded  name  is  the  clavicymbolum, 
occurring  in  the  rules  of  the  Minnesingers  under 
the  date  of  1404.  It  is  the  Latin  for  Psaltery,  an 
instrument  of  the  dulcimer  kind  to  which  a  key- 
board was  added,  and  suggests  an  ecclesiastical 
or  monastic  origin.  Virginal  was  the  English 
name  of  the  spinet  and  was  so  called  probably 
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on  account  of  its  appropriateness  for  girls  as 
compared  to  the  contemporary  lute  which  was  a 
more  difficult  and  manly  instrument,  rather  than 
the  assumption  that  Queen  Elizabeth  was  a 
skilful  performer  on  it,  especially  as  the  name 
was  current  in  the  reign  of  her  grandfather, 
Henry  VII.  According  to  Scaliger,  who  wrote 
in  the  latter  part  of  the  15th  century,  the 
name  spinet  is  derived  from  the  little  quill  point 
or  plectra,  as  an  improvement  upon  the  instru- 
ments previously  known  as  monochordum  and 
harpsichordium,  a  form  of  keyboard  psaltery 
of  a  harp-shaped  disposition.  On  the  other 
hand,  the  Italian  expert,  Signor  Ponsicchi,  at- 
tributes it  to  a  Venetian  maker,  who  signed  and 
dated  an  instrument  of  this  kind  "loannes 
Spinetus,  Venetus   Fecit ;   a.d.    1503."    The  vir- 


FiG.  2. — Spinet — 1710. 

ginal  that  is  associated  with  Queen  Elizabeth 
is  now  in  the  South  Kensington  Museum,  Lon- 
don, and  may  be  described  as  an  Italian  pen- 
tagonial  spinet  (see  Fig.  2).  Italian  spinets 
were  made  of  cypress  wood,  and  as  the  utmost 
viljration  was  sought  for  by  the  makers,  both 
case  and  belly  were  constructed  of  that  mate- 
rial. They  consisted  of  two  cases  —  the  inner 
rough,  but  possessing  a  free  and  satisfying  qual- 
ity of  tone,  while  the  outer  received  great  care 
in  workmanship  and  was  often  beautifully  dec- 
orated. The  pentagonal  or  heptagonal  spinets 
had  false  cases  like  the  clavicumboli  or  harpsi- 
chords, from  which  they  could  be  removed  when 
required  for  performance,  while  the  oblong 
Italian  makes  were  inseparable  from  the  outer 
case  like  the  modern  pianos.     Until  the  middle 


strument,  a  recessing  which  was  generally  cup- 
ied  afterward   (see  Fig.  3). 

The  harpischord  is  a  double,  treble  or  quad- 
ruple spinet,  the  sounds  being  excited  by  a  jack 
and  quill  plectrum,  as  in  the  case  of  the  virginal 
or  spinet.  More  exactly  stated,  instead  of  hav- 
ing one  string  to  a  note,  as  in  the  virginal  or 
spinet,  it  has  two,  three  and  sometimes  four 
strings  to  a  note,  which,  with  the  exception  of 
the  common  features  of  the  case,  sound-board, 
wire  strings  and  keyboard,  it  differs  entirely  in 
sound,  excitement  and  effect  from  the  clavi- 
chord. It  has  an  individuality  of  tone  not  pos- 
sessed by  the  pianoforte,  and  a  brilliancy  of 
effect  beyond  the  capacity  of  the  clavichord,  but 
in  expressiveness  depending  upon  touch,  its 
power  is  much  less  than  either. 

The  importance  of  the  harpsichord  during 
the  i6th  and  17th  centuries  was  very  great, 
occupying  the  place  now  filled  by  the  grand 
piano,  and  while  not  so  much  a  solo  instrument, 
it  was  of  considerable  importance  in  the  or- 
chestra, its  player  generally  assuming  the  re- 
sponsibility of  conductor.  The  comple.x  char- 
acter of  its  mechanism  required  a  larger  and 
differently  shaped  case  to  that  of  the  spinet,  and 
prefigured  that  of  the  grand  piano,  the  wing- 
shape  giving  rise  to  the  German  name  fluegel, 
also  kielfluegel,  from  the  plectrum  (kiel,  quill) 
producing  the  sound.  With  the  Italians  —  it  was 
known  as  the  clavicembolo,  while  the  French 
called  it  clavecin.  In  the  English  term  harpsi- 
chord, the  harp  disposition  is  recognized  in  con- 
trast to  the  trapeze  shape  of  the  spinet,  which 
appeared  about  the  same  time  —  the  earlier  part 
of  the  15th  century. 

The  description  of  a  very  fine  example  of  a 
Roman  harpsichord  in  the  South  Kensington 
Museum,  London,  inscribed  and  dated  "Hierony- 
mus  Bononiensis  Facietat  Romae,  MDXXIX.," 
will  serve  to  illustrate  the  general  character  of 
the  instruments  of  that  time.  It  has  one  key- 
board, and  two  unison  strings  to  each  note; 
boxwood  natural  keys,  with  an  apparent  com- 
pass of  nearly  four  octaves,  E  to  d',  which  by 
a  short  octave  in  the  bass  becomes  C  to  d'.  In 
the  Italian  instruments  no  change  of  power  was 
attainable  by  stops,  while  the  pedals,  as  in 
the  Trasuntino  harpsichords,  controlling  a  sor- 
dino for  muting,  were  a  very  late  addition  (see 
Fig.   4).     The   highest  credit   for   excellence   in 
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-Trasuntino    Harpsichord  - 

the  manufacture  of  harpsichords  belongs  to  the 
famous  Ruckers  family  of  Antwerp.  The  earli- 
est instruments  made  by  them  bear  the  date  of 
1590,  and  the  latest  1659,  a  .short  period  of  splen- 
of  the  l6th  century,  the  keyboard  was  an  did  work,  very  nearly  coinciding  with  the  glo- 
external  addition  to  the  case,  when  Rosso,  a  Mil-  rious  epoch  of  Flemish  painting  in  which  tue 
anese  maker,  set  it  back  in  the  body  of  the  in-     masterpieces  of  Rubens  and  \  andyck  culminated 


Fig.    3. — Clavichord,    Taphouse    Collection,    Oxford. 
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in  the  Antwerp  School  of  Art.  Of  their  in- 
struments there  are  70  existing  specimens, 
including  some  of  great  beauty  of  decoration,  but 
they  have  all  been  subjected  to  one  or  more  al- 
terations of  scale  and  keyboard  compass.  It 
is  claimed  that  Hans  Ruckers  the  elder,  added 
the  octave  register,  and  steel  wire  instead  of 
brass  for  the  treble  notes,  designed  a  second 
keyboard  in  imitation  of  the  organ,  and  in- 
creased the  number  of  keys  from  E  to  C^  to 
C-c',  thus  making  the  short  octave  in  the  bass 
a  long  or  chromatic  one  dovv'n  to  the  lowest 
notes.  The  most  famous  harpsichord  makers  of 
the  i8th  century  were  Burkat  Shudi  (Burk- 
hardt  Techudi),  and  Jacob  Kirckman  (Kirch- 
mann)  in  London,  and  Taskin  in  Paris.  Bur- 
kat Shudi  began  business,  in  1732,  in  the  house 
still  occupied  by  his  descendants,  the  Broad- 
woods,  33,  Great  Pulteney  Street,  Golden  Square, 
London ;  while  Kirchmann  continues  to  be  re- 
presented by  his  descendants  in  a  first-class  Lon- 
don  pianoforte  manufactory. 

Aljout  this  time,  makers,  more  or  less  con- 
trolled by  the  prevailing  style  of  domestic 
furniture,  substituted  the  more  rigid  cases  of 
w'alnut  and  Spanish  mahogany  for  those  of  reso- 
nant cypress,  cedar,  and  pine,  and  thus  obtained 
a  greater  power  and  majesty  of  tone,  while  a 
greater  variety  of  tone  was  derived  by  a  freer 
use  of  the  stops.  To  the  three  shifting  regis- 
ters of  jacks  of  the  octave  and  first  and  second 
unisons.  Van  Blankenburg's  lute  stop  was  add- 
ed, which  by  plucking  the  strings  in  the  lower 
and  medium  divisions  of  the  scale,  close  to  the 
bridge  and  much  nearer  the  treble,  produced  a 
charmingly  delicate,  reedy  tone  quality  very 
much  like  that  of  the  mandolin.  Finally,  to 
obtain  "crescendo"  and  "diminuendo,"  a  swell 
was  introduced,  which  consisted  in  gradually 
raising  a  hinged  portion  of  the  cover  with  a 
pedal.  This  invention  of  Roger  Plenius  was 
probably  suggested  to  him  by  the  nascent  piano- 
forte which  appears  to  have  been  first  made  by 
him  in  England. 

Although  references  to  the  pianoforte  occur 
in  the  correspondence  of  musical  instrument 
makers  during  the  latter  part  of  the  i6th  cen- 
tury, as  for  example,  in  the  letters  written  by 
Hippolito  Cricia  or  Paliarmo,  dated  27  June  and 
31  Dec.  1598,  and  addressed  to  Alfonso  IL, 
Duke  of  Modena,  the  first  true  pianoforte 
as  now  understood  by  that  term,  was  invented 
by  Bartolommeo  Cristofori,  a  Paduan  harpsi- 
chord maker,  in  Florence  about  1709.  At  that 
time,  kings  and  princes  well  disposed  toward 
music,  were  accustomed  to  keep  large  collec- 
tions of  musical  instruments  to  be  used  in  con- 
nection with  their  domestic  and  courtly  festi- 
vals, and  to  keep  such  instruments  in  playing 
order  it  was  necessary  to  employ  men  possess- 
ing the  requisite  ability.  It  is  of  record  that 
Cristofori  was  engaged  in  that  capacity  by 
Prince  Ferdinand  dei  Medici,  and  while  thus 
employed,  invented  and  produced  the  pianoforte. 
The  record  of  this  invention  is  given  by  the 
Marchese  Scipionc  Maffee,  under  the  date  of 
171 1,  in  a  description  which  appeared  in  the 
'Giornale  dei  letterati  d'ltalia,'  a  publication 
conducted  by  Apostolo  Zeno.  It  gives  the  infor- 
mation that  in  1709  Cristofori  had  completed 
four  "gravecembali  col  piano  e  forte"  —  keyed 
psalteries  with  soft  and  loud,  three  of  them  hav- 


ing the  long  or  harpsichord  form.  There  are 
two  grand  pianos  still  in  existence,  made  by 
Cristofori,  and  dated  respectively  1720  and  1726. 
They  are  of  a  very  perfect  construction,  and 
embody  all  the  essentials  of  piano  movement. 
The  first  belonged  to  the  Signora  Ernesta  Mo- 
cenni  Martelli,  of  Florence,  and  was  acquired 
by  Mrs.  J.  Crosby  Brown,  of  New  York,  in  1895, 
for  presentation  to  the  Metropolitan  Museum  of 
Art  of  that  city.  It  has  a  compass  of  four  and  a 
half  octaves,  C-f^  The  second  belongs  to  the 
Commendatore  Alessandro  Kraus,  of  Florence. 
Their  actions  are  similar,  and  show  that  Cristo- 
fori succeeded  in  satisfactorily  solving  the  prob- 
lem of  escapement,  and  !iad  also  provided  for 
repetition    without    a    double    escapement.     Fig. 


Fig.    5. — Cristofori's    Action. 

5  is  a  complete  diagram  of  this  action:  (k)  is 
the  key;  (h)  the  hopper  or  movable  tongue:  (n) 
the  notch  for  the  hopper  beneath  an  underham- 
mer  or  escapement  lever  (i),  which  being  cov- 
ered with  leather  upon  the  end,  operates  to 
raise  the  hammer  butt  (d)  ;  (e)  is  the  hammer- 
head; (s)  the  spring  regulating  the  play  of  the 
hopper  or  distance  between  it  and  the  string, 
and  regulated  by  a  small  hopper  check  (w)  ; 
(f)  hammer  check;  (g)  damper,  and  (j)  dam- 
per stop.  It  appears  that  in  this  action,  Cristo- 
fori retained  the  shallow  measure  of  an  Italian 
harpsichord,  and  consequently  inverted  his 
wrest-plank,  (the  block  in  which  the  tuning-pins 
are  held)  which  had  to  be  much  stronger  than 
in  the  harpsichord,  owing  to  the  increased 
thickness  of  the  strings  which  were  required  to 
stand  the  impact  of  the  hammers,  and  attached 
tlie  strings  beneath.  The  pins  pierced  the  wrest- 
plank  so  that  the  tuning  was  accomplished  harp 
fashion.  His  instruments  ranged  in  compass 
from  four  to  four  and  a  half  octaves.  The  es- 
sential features  of  Cristofori's  action  were 
adopted  by  Gottfried  Silbermann,  the  great 
organ  builder  and  clavichord  maker  of  Dresden. 
He  made  two  pianofortes,  which  he  submitted 
to  J.  S.  Bach,  who  disapproved  of  them  on  ac- 
count of  their  weak  treble  and  heavy  action. 
Recognizing  that  he  had  not  attained  the  requis- 
ite skill  to  reproduce  the  excellent  quality  of  his 
models,  he  devoted  several  years  to  experiments 
and  finally  submitted  another  to  Bach,  which 
met  with  the  great  composer's  approval.  It  is 
a  fact,  however,  that  the  elder  Bach  never  really 
adopted  the  pianoforte,  and  that  all  of  J.  S. 
Bach's  compositions  for  the  clavichord  and 
harpsichord,  no  less  than  those  for  the  organ, 
have  to  be  virtually  transcribed  in  the  rendering 
when  transferred  to  the  pianoforte.  This  fact 
is  very  clearly  shown  in  Czerney's  edition  of  the 
'Forty-eight  Preludes  and  Fugues.'' 

The  Seven  Years'  War  (1755-62)  terminated 
Saxon  pianoforte  making,  and  scattered  the 
workmen,   some   of   whom    found   their   way   to 
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England  and  made  a  fresh  start  in  the  business. 
Up  to  1760,  all  pianos  had  been  built  in  the 
shape  of  the  modern  grand,  horizontal  or  up- 
right; but,  between  1760-65.  Johann  Zumpe.  a 
former  workman  in  Shudi's  establishment,  in- 
troduced the  English  square  piano.  The  action 
although  almost  rudimentary  was  efficient,  and 
contained  what  was  called  the  "old  man's  head," 
a  metal  pin  with  a  leather  knob  on  the  top  to 
raise  the  hammer,  and  the  "mop-stick"  damper 
raised  by  a  simple  jack.  The  compass  was  five 
octaves  from  F-f.  Zumpe's  success  was  imme- 
diate. The  instruments  sold  rapidly,  and  the 
form  increased  in  popularity.  Other  makers 
started  establishments,  and  in  the  last  decade  of 
the  century,  London  became  the  centre  of  the 
world's  pianoforte  trade,  with  not  less  than 
30  square  piano  making  establishments,  English 
and  German,  in  active  operation. 

Between  1780  and  1790,  John  Broadwood 
recognized  the  fact  that  when  the  string  was 
struck  at  a  certain  point,  it  yielded  a  fuller  tone. 
He,  therefore,  adjusted  the  h.ammers  so  as  to 
obtain  this  result,  and  also  transferred  the 
wrest-plank  to  the  back  of  the  case,  and  intro- 
duced the  two  pedals  — ■  one  to  raise  all  of  the 
dampers,  and  the  other  to  soften  the  tone  by 
dropping  a  piece  of  cloth  over  the  strings.  The 
change  in  the  place  of  the  wrest-plank  enabled 
him  to  reduce  the  inordinate  length  of  the  un- 
used wire,  and  also  to  straighten  the  keys, 
which  had  been  hitherto  left  more  or  less  twist- 
ed, as  in  the  clavichord,  but  in  connection  with 
the  crank  damper,  he  did  not  get  beyond  the  "old 
man's  head"  device  that  lifted  the  hammer,  and 
the  merit  of  introducing  in  the  square  piano  the 
"hopper" — -a  jack  with  a  spring  working  in  a 
notch  forming  the  front  part  of  a  lever,  techni- 
cally known  as  the  "under-hammer"  belongs  to 
John  Geib,  who  took  out  a  patent  for  the  im- 
provement in  1786,  and  first  applied  it  to  the 
square  pianos  he  made  for  Longman  and 
Broderip,   music   publishers   in   Cheapside. 


escapement  depends  upon  that  space  between 
the  hammer  when  raised  without  impetus  and 
the  strings,  to  allow  the  hammer  to  clear  them 
under  a  blow  either  soft  or  loud,  and  thus  pre- 
vent the  strings  stifling  the  vibration  before  it 
has  had  time  to  become  a  musical  note.  The 
screw  (s)  is  employed  to  regulate  the  lever  so 
as  to  determine  the  "set-off" —  the  distance  of 
the  escapement  and  the  strings,  while  a  wire 
spring  (w)  controls  the  return  of  the  hopper  to 
its  place.  This  action  was  invented  about  1772, 
and  was  further  developed  and  perfected  by 
Broadwood  with  the  assistance  of  Backus  and 
Stodart,  until  it  became  the  best  single  escape- 
ment action. 


Fig.   6. — Broadwood's   English  .\ction. 

Fig.  6  shows  the  Broadwood  grand  piano  ac- 
tion, commonly  known  as  the  "English  direct 
lever  action,"  in  which  the  key  (k)  on  bemg 
depressed,  raises  the  hopper  (h)  which  strikes 
in  the  notch  (n)  cut  in  the  butt  of  the  ham- 
mer (d),  the  play  of  the  hopper  against  the 
notch  determining  the  velocity  of  the  hammer 
and  the  individuality  of  the  player's  touch;  (a) 
is  the  hammer-head,  and  (c)  the  check  which  is 
raised  when  the  key  is  depressed  and  arrests 
the  hammer  in  its  fall.  It  is  the  first  simple 
contrivance  for  repetition,  that  is,  the  possibility 
to  repeat  the  blow  of  the  hammer  before  it  re- 
turns to  its  original  position  or  equipoise.  The 
key  not  only  raises  the  hopper  and  check,  but 
also  the  damper,  so  as  to  allow  the  string  form- 
ing the  note  to  continue  the  vibration,  and  the 


Fig.    7. — Streicher-Viennese   Action. 

About  this  time  (1777),  the  German  manu- 
facturers produced  another  kind  of  escapement, 
which  was  considered  favorably  by  prominent 
pianists  for  many  years.  It  was  invented  by 
Stein,  a  pupil  of  Silbermann,  but  was  carried  to 
its  highest  state  of  perfection  under  the  joint 
efforts  of  his  daughter  Nannette  and  son-in-law 
Andreas  Streicher,  about  1794.  Fig.  7  shows 
the  construction  of  this  action:  (k)  is  the  key, 
(h)  the  hopper,  (s)  the  hopper  spring,  (1)  the 
standard  in  which  the  hammer  butt  (d)  is  cen- 
tred, (b)  the  set-off  button,  (c)  the  check  and 
(g)  the  damper.  This  action  differs  from  the 
Cristofori  (English)  action,  in  that  the  ham- 
mer is  directly  attached  to  the  rear  end  of  the 
key  itself,  instead  of  being  fixed  to  a  lever  in- 
dependent of  the  key.  This  arrangement  caused 
a  change  of  a.xis  of  the  hammer  when  the  key 
was  struck,  thus  giving  the  extreme  lightness  of 
touch  which  enabled  easier  execution  and  bril- 
liant playing,  although  less  capable  than  the 
English  of  producing  its  tone  varieties.  Up  to 
1777,  the  French  imported  their  pianos  chiefly 
from  England,  when  Erard  (Erhardt).  a  Ger- 
man piano  maker,  produced  the  first  piano  made 
in  France.  Having  been  driven  to  London  by 
the  Revolution,  he  familiarized  himself  with 
the  English  methods,  and  incorporated  the  Eng- 
lish  principles    in    his    first    instrument.     Subse- 


FiG.    8. — Erard's   French    Action. 

quently  he  adopted  the  Stein  principle,  and 
afterward  developed  his  own  action,  illustrated 
by  Fig.  8,  in  which,  when  the  key  (k)  is  de- 
pressed, the  lever  (1)  is  raised  by  the  pilot  (p), 
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and  the  hopper  (h)  escapes  forward  when  it  has 
delivered  its  blow  to  the  roller  (r)  beneath  the 
liammer  fork  (f).  Similar  to  the  notch  of  the 
English  action,  the  roller  transmits  to  the  ham- 
mer the  player's  intention  and  individuality.  A 
prolongation  of  the  hopper  forms  the  escape- 
ment lever  (e)  which  controls  the  set-off  from 
the  strings  by  the  screw  and  button  (s).  The 
wire  hopper  spring  (b)  maintains  the  hopper  m 
position  and  together  with  the  hammer-head 
(d)  and  the  check  (c),  completes  the  smgle  es- 
capement action.  The  repetition  or  second 
escapement  is  obtained  by  the  roller  resting 
upon  the  hinged  repetition  lever  (t)  which 
rises  when  the  wire  spring  (q)  is  bent  by  the 
depression  of  the  key,  the  rise  of  the  lever  be- 
ing controlled  by  the  screw  (w),  which  acts  on 
the  point  of  the  lever. 

Under  this  arrangement,  no  matter  how  slow- 
ly the  key  is  depressed,  the  action  produces 
sound,  and  also  enables  the  hopper  to  repeat  a 
blow  with  a  partially  risen  key.  The  damper 
(a)  is  beneath  the  string  (g)  and  is  pushed  up 
by  the  spring  (m).  This  double  escapement  ac- 
tion was  invented  by  Sebastian  Erard,  and  pat- 
ented by  his  nephew  Pierre  Erard  in  1821,  but 
did  not'  succeed  in  obtaining  public  recognition 
until  after  1835.  While  not  demanding  as  high 
a  finger  movement  as  the  English  action,  it  is 
uniform  in  the  variety  and   directness  of  blow. 

The  Herz-Erard  repetition  action  shown  in 
Fig.  9  is  a  simplified  form  of  the  Erard  action 


lete  but  beautiful  toned  "Cabinet,"  and  by  Wor- 
num,  who  produced  a  low  upright  with  diagonal 
strings,  in  181 1,  and  one  with  vertical  strings 
in  1813. 

Fig.    10   shows   the   Wornum   upright   piano- 


Herz-Erard    Action. 


just  described.  It  was  first  employed  in  the 
grand  pianos  of  Henry  Herz  of  Paris,  but, 
owing  to  its  economy  and  efficiency,  has  been 
adopted  with  slight  modifications  by  many  of 
the  most  prominent  pianoforte  makers.  Next 
to  Erard,  the  most  prominent  piano  manufac- 
ture in  France,  was  Pape,  a  native  of  Hanover. 
In  1827  he  invented  a  down  striking  action, 
where  the  action  is  above  the  strings.  During 
the  latter  part  of  the  i8th  century,  the  desire 
to  save  space  originated  the  idea  of  making 
musical  instruments  of  this  class,  in  an  upright 
form.  The  first  attempts  were  merely  to  turn 
the  horizontal  pianos,  spinets,  and  harpsichords 
into  a  vertical  position  on  a  stand  In  the  year 
1800.  however,  John  Isaac  Hawkins,  an  Eng- 
lishman, living  at  that  time  in  Philadelphia,  Pa., 
invented  the  first  genuine  upright  piano  and 
patented  it  in  the  United  States  and  England. 
He  called  it  the  Portable  Grand  Pianoforte,  and 
it  is  remarkable  as  containing  most  of  the  fea- 
tures characteristic  to  the  modern  upright.  The 
idea  was  further  developed  and  improved  by 
Southwell  in  1807,  who  produced  the  now  obso- 


FlG.   10. — Wornum's  Upright  Action. 

forte  action,  as  made  by  Broadwood;  (k)  is  the 
key,  (h)  the  hopper,  (n)  the  notch,  (d)  the 
hammer-butt,  holding  the  shank  of  the  hammer- 
head (e)  ;  (c)  is  the  check,  (f)  the  damper, 
(i)  the'  set-off  button,  (1)  the  spiral  hopper 
spring  invented  by  Bord,  (m)  the  pilot,  employed 
to  raise  the  hopper  and  its  crank  to  the  height 
required  for  their  service,  and  the  tape  (n), 
which,  being  tightened  by  the  rise  of  the  ham- 
mer when  the  key  is  struck,  pulls  the  hammer 
back  when  the  key  returns  and  thus  assists  the 
repetition. 

A  modern  pianoforte  consists  of  the  follow- 
ing parts:  (i)  The  "case,"  made  of  rosewood, 
mahogany,  walnut,  cherry,  or  other  hard  wood, 
and,  according  to  its  form,  classifying  pianos 
as  grand,  square,  and  upright.  The  grand 
pianos  are  triangular  in  shape,  and  are  built  in 
various  sizes,  from  the  full  concert  grand,  8 
feet  10  inches  in  length,  to  the  baby  grand,  6 
feet  long,  and  adapted  to  parlor  use.  The 
square  form  is  no  longer  built,  having  been  en- 
tirely superseded  by  the  upright  for  use  in  pri- 
vate houses.  The  outer  side  of  a  piano  case 
is  usually  veneered  over  the  solid  wood.  Some 
makers  build  their  piano  cases  of  material  made 
of  several  thicknesses  of  wood,  under  the  suppo- 
sition that  it  assists  the  resonant  qualities. 
Some  cases  are  very  elaborately  carved,  and 
others  expensively  inlaid.  Special  instruments 
have  been  made  costing  as  high  as  $50,000. 
(2)  The  "frame,"  now  almost  universally  made 
of  iron  or  steel,  held  within  the  case  and  insep- 
arable from  it.  (3)  The  "string-plate,"  attached 
to  the  rear  end  of  the  frame,  and  to  which  the 
strings  are  fastened.  (4)  The  "wrest-plank," 
attached  to  the  front  end  of  the  frame,  and 
holding  the  tuning  pins,  around  which  one  end 
of  the  strings  is  wound,  so  that  their  tension  is 
regulated  by  turning  the  pins.  The  wrest-plank 
has  to  be  made  very  solid  to  insure  the  rigidity 
necessary  to  withstand  the  enormous  strain  of 
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the  strings,  a  tension  amounting  to  several  tons. 
(5)  The  "belly"  or  "sounding-board."  a  thin 
piece  of  wood  placed  under  the  strings  to  in- 
crease the  sound  produced  by  their  vibrations. 
Owing  to  their  slender  diameter,  and  consequent 
limited  contact  with  the  air,  the  sound  produced 
by  strings  vibrating  freely  is  so  weak  that  a 
resonance  factor  is  necessary.  This  factor  is 
supplied  by  the  belly  upon  which  hardwood 
bridges  are  glued,  which  transmit  the  vibrations 
of  the  strings  to  the  belly  and  thus  creates  sym- 
pathetic vibrations  of  the  woody  substance  so 
as  to  adequately  increase  the  sound.  (6)  The 
"strings,"  made  of  steel  wire,  one  end  of  each 
being  fastened  to  the  string-plate,  and  the  other 
coiled  around  tuning-pins  in  the  wrest-plank. 
They  increase  in  length  and  thickness  from  the 
treble  to  the  bass.  In  the  bass,  in  order  to  make 
the  rate  of  vibration  slower,  they  are  over-spun 
or  wound  around  with  fine  copper  or  mixed- 
metal  wire.  For  the  lowest  tones  (A3-F;) 
only  one  wire  is  employed ;  for  each  tone 
(G2-C)  two  strings;  and  above  that,  three 
strings.  One  of  the  most  remarkable  differences 
between  the  modern  and  old  pianos,  is  due  to 
the  vast  increase  in  the  tensile  strength  of  piano 
wire  drawn  under  modern  methods.  The  break- 
ing strength  of  English  piano  wire  ranges  from 
225  pounds  for  No.  12  music  wire,  0.029  inch 
diameter,  to  650  pounds  for  No.  22,  0.052  inch 
diameter;  giving  an  ultimate  tensile  strength  of 
340,000  pounds  to  the  square  inch,  about  five 
times  that  of  the  best  old  hand-drawn  wire. 
(7)  The  "actions,^'  the  principal  varieties  of 
which  have  already  been  carefully  described, 
and  which  consist  of  the  entire  mechanical  de- 
vice by  which  the  hammers  are  propelled  against 
the  strings,  including  the  keyboard  and  its  row 
of  keys,  which  are  manipulated  by  the  fingers. 
The  keyboard  of  a  modern  piano  has  a  com- 
pass of  seven  octaves,  A-A,  or  seven  octaves 
and  a  minor  third,  A-C,  the  extreme  notes  of 
which  are  very  near  the  limits  of  the  power  of 
the  average  human  ear  to  distinguish  musical 
sounds. 

Cristofori's  pianos  were  four  octave  instru- 
ments. The  keys  corresponding  to  the  natural 
tones  and  called  "naturals"  are  made  of  ivory, 
and  those  corresponding  to  the  chromatically 
altered  notes,  and  called  "sharps"  are  made  of 
ebony.  They  are  shorter  than  the  naturals,  and 
are  raised  above  them.  When  a  key  is  pressed 
down,  its  rear  end  rises  and  lifts  the  "jack," 
which  throws  the  hammer  against  the  strings. 
The  hammers  are  attached  to  shanks  of  light 
wood,  such  as  pear  wood,  hickory  or  white 
beech,  sufficiently  tenacious  not  to  fracture  un- 
der the  hardest  blow,  and  yet  elastic  enough  to 
rebound.  The  wooden  hammer-head  is  covered 
with  felt,  of  compressed  sheep's  wool,  cut  from 
one  piece,  and  increasing  in  thickness  from 
treble  to  bass.  The  texture  of  the  felt  should 
be  neither  too  hard  nor  too  soft.  A  hammer 
with  a  hard  surface  leaves  the  strings  immedi- 
ately after  contact  with  it  and  allows  the  very 
dissonant  upper  partial  tones  to  run  their  course, 
while  a  hammer  with  a  soft  surface  clings 
slightly  to  the  string,  or  at  least  long  enough 
to  damp  such  discordant  partials.  Simultane- 
ously with  the  throw  of  the  hammer,  the 
"damper"  is  raised,  thus  allowing  the  string  to 
vibrate  freely,  but  by  a  "check"  which  prevents 
its  rebound,  the  damper  remains  raised  as  long 


as  the  key  is  pressed  down  and  the  string  con- 
tinues to  vibrate.  (8)  The  "pedals,"  a  set  of 
levers,  usually  two  in  number,  which  are  pressed 
down  by  the  feet.  They  are  called  the  "piano" 
and  "forte"  pedals ;  some  makers  add  a  third 
called  a  tone-sustaining  pedal.  The  left  foot 
presses  upon  the  "piano"  or  soft  pedal,  which 
either  throws  all  of  the  hammers  nearer  to  the 
strings  so  that  the  striking  distance  is  lessened 
by  one  half,  or  by  shifting  the  keyboard  action 
bodily,  removes  the  stroke  of  the  hammer  from 
three  to  two  strings,  one  being  left  unstruck,  but 
not  silent,  since  it  vibrates  in  sympathy  with  the 
sounding  strings  with  which  it  is  in  tune.  This 
sympathetc  vibration  gives  a  beautiful  aeolian 
tone  quality  that  has  been  recognized  by  modern 
composers  from  Chopin  to  Liszt  with  much  ad- 
vantage. The  "forte"  or  loud  pedal  is  pressed 
by  the  right  foot  and  raises  all  the  dampers 
so  that  the  strings  struck  continue  to  vibrate 
even  after  the  keys  are  released.  The  "tone- 
sustaining"  pedal  although  not  invented  by  the 
Steinways  is  often  found  in  their  grand  pianos. 
It  is.  an  arrangement  that  instead  of  raising  all 
of  the  dampers,  allows  the  player  to  prolong 
any  note  or  group  of  notes  by  keeping  raised 
only  such  dampers  as  are  raised  by  the  keys 
when  the  pedal  is  down.  In  many  upright  pianos 
a  soft  pedal  (Celeste)  is  applied  by  mechanically 
interposing  a  strip  of  thin  felt  between  the 
harnmers  and  the  strings,  thus  materially  dimin- 
ishing the  sound,  and  affording  a  great  con- 
venience in  practising. 

As  previously  stated,  the  pianoforte  imme- 
diately upon  its  appearance  did  not  supersede 
the  harpsichord,  or  the  virginal  or  spinet,  which 
continued  to  be  made  throughout  the  l8th 
century,  and  composers  continued  to  write  for 
them.  The  earliest  compositions  for  the  piano- 
forte, however,  appear  in  a  volume  entitled 
'Sonate  da  Cimbalo  di  Piano  c  Forte,  detto 
volgarmente  di  Martellatti.'  Dedicato  a  Sua 
Altezza  Reale.  II  serenissimo  D.  .'\ntonio  In- 
fante Di  Portogallo,  e  Composto  da  D.  Lodovico 
Giustini  di  Pistoia.  Opera  Prima,  Firenzi,  1732, 
the  year  after  Cristofori  died.  Another  com- 
position apparently  written  for  the  pianoforte 
appeared  in  1771,  entitled  'Duetto  fuer  zwey 
Claviere,  zwey  Fortepianos.  oder  zwey  FluegeP, 
composed  by  Muethel.  In  both  of  these,  how- 
ever, the  technique  is  not  different  from  that 
of  the  harpsichord.  The  first  compositions 
which  showed  a  technique  characteristic  of  the 
pianoforte  are  the  three  sonatas  by  Muzio 
Clementi,  published  in  1773.  From  that  date  the 
composers  studied  the  new  instrument  and  em- 
ployed the  proper  technique,  with  the  result,  as  in 
the  case  of  Beethoven's  magnificent  pianoforte 
compositions,  that  they  went  beyond  the  capabil- 
ities of  the  instruments  of  that  time,  and  stimu- 
lated the  piano  makers  to  increase  both  the  com- 
pass and  the  power  of  the  instruments.  Increase 
in  the  power  of  tone  demanded  strings  of  greater 
thickness,  while  the  extension  of  scale  called 
for  an  increased  number  of  strings,  and  conse- 
quently, an  enormous  increase  in  the  tension 
strain  on  the  frame.  These  conditions  led  to 
the  use  of  metal  for  frames,  and  beginning  with 
the  hollow  metal  tube  framing  patented  by  Allen 
and  Thorn  m  1820,  followed  by  cast  iron  frame 
of  Babcock  of  Boston,  in  1825,  and  the  improve- 
ments of  Chickering  in  1837,  and  Steinway  in 
1859,   the   modern   pianoforte   was   developed   to 
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its   present  state   of  perfection  and   power    (see 
Fig.  n). 

Of  the  many  inventions  made  in  connection 
■A'ith    the    pianoforte,    the    most    important    are 


Fig.   :i. — Small  Grand  Pianoforte. 


tlie  following:  The  "ajolian  attachment,"  by 
which  a  current  of  air  is  directed  against  the 
strings  to  reinforce  the  vibrations.  Considerable 
increase  in  the  volume  and  duration  of  the  tone 
is  thus  obtained.  The  "electric  piano,"  invented 
in  1891,  by  Eisenmann  of  Berlin,  also  accom- 
plishes the  same  purpose,  by  means  of  electro- 
magnets attached  to  the  strings.  The  pressing 
down  of  the  keys  closes  an  electric  circuit,  and 
the  action  of  the  magnets  enhances  and  sustains 
the  vibration  of  the  strings.     Under  the  electric 
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Fig.     12. — Pianola    in    operation. 

action   alone,    the    tone   of   the   piano   resembles 
that    of   the   stringed    instruments. 

Of  the  many  devices  designed  for  automatic 
piano  playing,  the  most  successful  is  the 
"pianola"  (see  Fig.  12).  It  is  not  attached 
to  the  piano  mechanically,  but  is  so  placed  that 
its    "pneumatic    fingers,"    65     in    number,    will 


strike  the  keys  of  that  instrument.  It  is 
operated  by  means  of  pedals,  levers,  the  tempo 
regulator,  pneumatic  action,  and  perforated 
music  rolls.  It  possesses  the  great  advantage 
in  that  the  player  can  exercise  a  certain  control 
over  expressive  interpretation  of  musical  work, 
by  automatically  developing  the  phrasing  indi- 
cated in  the  score,  which  is  to  music  wliat  punc- 
tuation is  to  literary  work.  To  this  capacity  is 
added  that  of  fine  dynamic  shading  and  varia- 
tions in  tempo,  productive  of  tone-color  and 
accent.  The  touch  of  the  pianola  is  produced 
by  the  action  of  jets  of  compressed  air,  which 
act  on  the  keys  of  the  piano,  and  is  as  nearly 
like  that  of  the  human  fingers  as  it  is  possible 
to  obtain  by  mechanical  means.  The  air  being 
exhausted  with  greater  or  less  suddenness  fur- 
nishes a  pliant  and  resilient  quality  that  affords 
a  range —  from  the  soft  velvety  legato  to  a 
blow  as  powerful  as  that  e.xerted  by  Liszt  or 
Rubinstein.  The  tetnpo-indicator  is  used  in  ac- 
cordance with  the  system  of  markings  on  the 
perforated  roll  music,  so  that  the  piece  is  played 
exactly  in  the  time  intended  by  the  composer. 
The  time-shading  of  the  various  passages  being 
prescribed  by  the  metronome,  perfect  time  is 
obtained  by  simply  moving  the  tempo-lever  back 
and  forth  upon  a  dial  marked  from  o  to  130, 
to  accelerate  or  retard  the  movement.  It  is 
also  equipped  with  a  forte-lever,  to  still  further 
sustain  and  control  expression. 

Of  devices  embodying  dumb  keyboards  for 
practising  purposes,  the  "digitorium"  or  dumb 
piano,  consisting  of  a  portable  box  equipped  with 
five  keys  supported  on  springs,  and  the  "practice 
clavier"  invented  by  Virgil  of  New  York,  in 
1883,  are  the  most  modern  representatives  of  a 
very  old  idea.  The  use  of  the  former  has  been 
severely  condemned  by  good  musicians ;  but,  the 
latter,  which  possesses  a  complete  keyboard,  is 
of  great  use  in  the  practice  of  a  legato  touch. 
The  mechanical  arrangement  affords  two  audible 
clicks — -one  when  a  key  is  pressed  down,  and 
the  other  when  it  is  released,  so  that  the  only 
observation  required  of  the  performer  is  to  note 
that  the  two  clicks  caused  by  the  depression 
of  one  key  and  the  release  of  the  next,  coincide. 
The  apparatus  may  be  so  adjusted  that  the  ac- 
tion can  be  regulated  at  will,  from  the  lightest, 
2  ounces,  pianoforte  touch,  up  to  a  touch  exert- 
ing a  pressure  of  20  ounces.  Its  use  is  of  great 
advantage  in  acquiring  strength  of  the  fingers, 
and  for  purely  technical  exercises. 

Bibliography. —  For  further  modern  informa- 
tion consult:  Spillane,  'History  of  the  Ameri- 
can Pianoforte'  (New  York  1890)  ;  Hipkins, 
'History  of  the  Pianoforte'  (London  i8g6)  : 
Rimbault,  'History  of  the  Pianoforte'  (Lon- 
don i860)  ;  Paul,  'Geschichte  des  Klaviers' 
(Leipsic  1868)  ;  Gontershausen,  'Der  Klavier- 
bau'  (Frankfort  1870)  ;  Bie.  'History  of  the 
Pianoforte  and  Pianoforte  Players'  (London 
1899)  ;  Ponsicchi,  'II  Pianoforte,  sua  origine  e 
sviluppo'  (Florence  1876);  Bluethner  and 
Gretschel,  'Lehrbuch  des  Pianofortebaues* 
(Weimar  :886)  ;  and  for  information  of  the 
earlier  type,  consult:  Schlick,  'Spiegel  der  Or- 
gelmacher'  (Mainz  1511,  Berlin  reprint,  1869); 
Virdung,  'Musica  Getnscht  und  ausgezogen' 
(Basel    1511.  Berlin   reprint,   1882). 

William  Morey,  Jr.. 

Mechanical  I^.  Xpert. 
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Piano'las.      See  Pianoforte. 

Pi'arist,  member  of  a  religious  order, 
known  as  "Patres  Piarum  Scholarum,"  and  de- 
voted especially  to  the  education  of  the  young. 
The  order  was  founded  in  1607  by  a  Spanish 
nobleman,  Joseph  Galasanza  (Saint  Joseph 
Galasanctius)  (1556-1648).  In  1821  the  order 
was  approved  of  by  Gregory  XV.,  and  endowed 
by  Innocent  XII.  with  all  the  privileges  of  a 
mendicant  order  (1690).  Much  of  the  work  of 
the  Piarists  was  accomplished  in  Poland  and 
Austria,  where  there  are  still  flourishing  several 
Piarist  schools.  The  members  of  the  order 
number  some  2,000  and  they  manage  about  200 
educational  establishments.  See  Orders,  Re- 
ligious. 

Piatt,  pi'at,  Donn,  American  lawyer  and 
journalist:  b.  Cincinnati,  Ohio,  28  June  1819;  d. 
Cleveland.  Ohio,  12  Nov.  1891.  He  was  edu- 
cated at  St.  Xavier's  College,  Cincinnati,  studied 
law  and  in  1851  was  appointed  judge  of  the 
court  of  oommon  pleas  of  Hamilton  County, 
Ohio.  He  was  secretary  of  legation  at  Paris  un- 
der President  Pierce's  administration,  acting  as 
charge  d'affaires  for  nearly  a  year  of  that  time. 
On  the  outbreak  of  the  Civil  War  he  entered 
the  Union  army  as  a  private,  attained  the  rank 
of  colonel,  and  was  assistant  adjutant-general 
on  the  staff  of  General  Schenck.  He  resigned  in 
1864,  entered  journalism  in  Washington,  D.  C, 
founded  and  edited  the  Washington  'Capital,' 
and  later  returned  to  Ohio,  where  he  engaged  in 
literature  and  farming.  He  wrote  the  poem 
'The  Lone  Grave  of  the  Shenandoah'  (1888). 
and  also  published  'Memoirs  of  the  Men  Who 
saved  the  Union'  (1887).  Consult  Miller,  'Life 
of  Donn  Piatt'   (1893). 

Piatt,  John  .James,  American  poet:  b. 
James'  Mill,  Dearborn  County,  Ind.,  i  March 
1835.  He  was  educated  at  Capitol  University 
(Columbus,  Ohio),  and  Kenyon  College  (Gam- 
bier,  Ohio),  was  clerk  in  the  United  States 
treasury  department  in  1861-7,  librarian  of  the 
United  States  House  of  Representatives  1871-5, 
consul  at  Cork,  Ireland,  in  1882-93,  and  consul 
at  Dublin  April-September  1893.  In  1868-9  he 
was  editorially  connected  with  the  Cincinnati 
Chronicle,  and  in  1869-78  with  the  Commercial. 
He  has  attained  considerable  recognition  among 
American  minor  poets.  His  works  include: 
'Poems  bv  Two  Friends'  (i860),  with  W.  D. 
Howells:  'The  Nests  at  Washington'  (1863), 
with  S.  M.  B.  Piatt  (q.v.)  ;  'Poems  in  Sun- 
shine and  Firelight'  (1866);  'Western  Win- 
dows' (1868)  ;  'Idyls  and  Lyrics  of  the  Ohio 
Valley'  (1884);  'At  the  Holy  Well'  (1887): 
'The  Ghost's  Entry,  and  Other  Poems'  (1895)  ; 
'Odes  in  Ohio,  and  Other  Poems'  (1897); 
'The   Hesperian  Tree'    (1900). 

Piatt,  Sarah  Morgan  Bryan,  American 
poet:  b.  Lexington,  Ky.,  11  Aug.  1836.  She  was 
graduated  from  Henry  Female  College,  Newcas- 
tle, Ky.,  and  was  married  in  1861  to  J.  J.  Piatt 
(q.v.),  with  whom  she  published  'The  Nests  at 
Washington  and  Other  Poems'  (1864).  Among 
her  other  volumes  of  verse  may  be  cited  'A 
Woman's  Poems'  (1871);  'A  Voyage  to  the 
Fortunate  Isles'  (1874):  'Poems  in  Company 
with  Children'  (1877);  'Dramatic  Persons  and 
Moods'  (1880);  'The  Witch  in  the  Glass' 
(1888):  'An  Enchanted  Castle'  (1893).  A 
complete   edition    of   her    poems    appeared   in   2 


vols,  in  1894.  Her  work  is  often  strongly  dra- 
matic in  tone,  is  nearly  always  musical  and  in 
quality  much  above  the  average. 

Piauhy,  pe-ow-e',  or  Piauhi,  a  state  of 
southern  Brazil,  bounded  on  the  north  by  the 
Atlantic  (for  only  16  miles),  on  the  east  by 
Ceara  and  Pernambuco,  on  the  south  by  Bahia, 
and  on  the  west  by  Maranhao,  the  boundary 
being  the  Parnahyba  River,  into  which  all  the 
streams  of  the  state  flow.  The  only  one  of  any 
importance  is  the  Piauhy,  which  gives  its  name 
to  the  state,  rises  in  a  range  also  called  Piauhy, 
about  350  miles  from  its  junction  with  the  Par- 
nahyba, and  is  scarcely  ever  navigable  because 
of  the  scant  rains.  The  state  has  mountain 
ranges  on  its  eastern  and  southeastern  borders, 
and  river-pierced  plateaus  elsewhere.  The  area 
is  officially  given  as  301.797  qkm. ;  probably  it  is 
one  fifth  less.  The  climate  is  unhealthy ;  the 
rainy  season  often  lasts  only  a  few  weeks  and 
occasionally,  as  in  1877  and  1880,  does  not  come 
at  all.  Then  famine  and  typhus  follow.  The 
vegetation  is  poor.  The  capital  city  is  There- 
zina,  with  31,523  inhabitants  in  i8go  and  some 
trade  in  cotton  and  cattle.  The  population  of 
the  state  is  scanty  and  includes  some  independ- 
ent Indian  tribes  in  the  southwestern  part;  in 
i8go  it  was  267,609. 

Piazza,  in  architecture,  a  portico,  or  covered 
walk,  supported  by  arches.  It  properly  signifies 
a  square,  or  open  place  of  any  shape,  in  a  city, 
and  has  derived  its  architectural  meaning  from 
the  fact  that  in  warm  countries  such  open  places 
are  in  very  many  instances  surrounded  by  cov- 
ered walks. 

Piazzi,  Giuseppe,  joo-sep'pe  pe-at'se.  Ital- 
ian astronomer;  b.  Ponte,  Italy,  16  July  1746;  d. 
Naples,  Italy,  22  July  1826.  He  was  educated  in 
Milan,  Turin,  and  Rome,  and  appointed  profes- 
sor of  mathematics  at  the  university  of  Malta  in 
1770.  where  he  remained  until  its  abolition  in 
1780.  In  1781  he  accepted  the  chair  of  mathe- 
matics at  Palermo,  where,  through  his  efforts, 
an  observatory  was  established  in  1789.  Here 
he  made  important  investigations,  the  results  of 
which  were  published  in  1792,  and  in  1801  dis- 
covered the  first  of  the  planetoids  known  to  sci- 
ence, which  he  named  Ceres.  Though  it  was  vis- 
ible for  but  a  short  time  his  observations  were 
sufficient  to  compute  its  orbit  so  that  it  was 
found  in  the  following  year.  In  1803  he  com- 
pleted his  first  catalogue  of  the  fixed  stars, 
which  contained  6,784  stars,  and  received  a  prize 
from  the  Institute  at  Paris,  to  which  it  was 
dedicated.  His  second  catalogue  containing 
7.646  was  completed  in  1814  and  also  received 
recognition  from  the  Institute  at  Paris.  This 
catalogue  has  been  of  great  and  lasting  value 
and  Piazzi's  observations  are  now  being  used 
in  a  new  computation  by  modern  methods.  He 
also  made  valuable  discoveries  concerning 
comets,  and  in  1817  was  appointed  chief  direc- 
tor of  the  government  observatory  at  Naples. 
His  most  important  work  after  his  catalogue 
was-  'Lezioni  elementarii  di  Astronomia' 
(1817). 

Pi'ca,  a  genus  of  the  Crow  famdy;  the 
magpie  (q.v.). 

Pica,  the  former  name  of  a  size  of  prmt- 
ing  type  now  known  as  12-point.  It  was  used 
as  a  base  or  standard  for  all  type  measurement. 
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Six  picas  square  equaled  one  square  inch.  It 
was  the  double  of  nonpareil,  which  is  now  called 
6-point.     See  also  Printing. 

Pica,  a  perverted  or  morbid  appetite  for 
substances  unfit  for  food,  or  incapable  of  diges- 
tion. It  is  most  common  in  chlorosis  and  in 
pregnant  and  hysterical  women.  Some  insane 
persons  and  idiots  are  subject  to  it,  introducing 
into  the  stomach  such  articles  as  string,  paper, 
and  cocoanut  fibre.  The  perverted  appetite 
causes  persons  having  it  to  eat,  with  apparent 
relish,  chalk,  slate-pencils,  coal,  plaster,  earth, 
clay  pipes,  stones,  and  even  filth.  Dirt  and  clay 
eating  (geophagia)  exists  not  only  among  sav- 
ages, but  also  in  certain  sections  of  the  civilized 
world,  mainly  among  the  lower  classes,  although 
sometimes  educated  people  indulge  in  it.  Physi- 
cians incline  to  regard  the  vitiated  tendency  of 
the  appetite  as  a  neurosis  connected  with  the 
digestive  system.  It  may  in  some  instances  be 
the  outconie  of  habit  resulting  from  the  silly 
desire  for  notoriety ;  it  may  depend  on  a  dis- 
ordered condition  of  the  brain ;  may  be  caused 
by  bad  and  insufficient  diet  and  chloro-anjemia ; 
by  inflammation  of  the  mesentery  or  "the  pres- 
ence in  the  duodenum  of  numerous  nematoid 
parasites."  It  has  been  supposed  that  some  of 
the  substances  eaten  supply  a  deficiency  in  some 
of  the  ingredients  of  the  ordinary  food.  Horned 
cattle  and  sheep  are  also  subjects  of  pica.  Pro- 
longed eating  of  dirt,  clay,  and  other  unusual 
substances  usually  produces  emaciation,  a  pro- 
tuberant abdomen,  and  a  sallow  complexion. 
Sometimes  there  are  serous  effusions  and  hyper- 
trophied  liver  and  spleen.  The  treatment  con- 
sists in  removal  of  the  cause  and  the  substitution 
of  proper  diet. 

Picard,  pik'ard,  George  Henry,  American 
novelist :  b.  Berea,  Ohio,  3  Aug.  1850.  He  was 
graduated  from  Baldwin  University,  Berea,  in 
1869,  and  from  the  Cincinnati  Medical  College  in 
1877.  He  has  published  *A  Matter  of  Taste' 
(1887)  ;  <A  Mission  Flower'  (1887)  ;  <01d  Bon- 
iface' (1888)  ;  'Madame  Noel'  (1900). 

Picard,  Jean,  zhon  pe-kiir,  French  astron- 
omer:  b.  Paris  21  July  1620;  d.  there  12  Oct. 
1682.  He  took  orders,  and  became  prior  of  Rille 
in  Anjou.  He  aided  Gassendi  in  the  observation 
of  the  solar  eclipse  of  25  Aug.  164S,  and  in  1655 
succeeded  to  Gassendi's  chair  in  the  College  de 
France.  In  1666  he  became  one  of  the  original 
members  of  the  Academy  of  Sciences.  He  was 
the  first  to  apply  the  telescope  to  the  measure- 
ment of  angles  ;  improved  instruments  and  meth- 
ods ;  founded  the  <Connaissance  des  Temps,'  an 
astronomical  annual :  and  by  his  efforts  secured 
the  establishment  of  the  University  of  Paris. 
But  his  principal  achievement  was  the  first  exact 
measurement  of  a  degree  of  the  meridian,'  made 
in  1669-71  between  Amiens  and  Malvoisine.  On 
II  Jan.  1672  Oldenburg  read  before  the  Royal 
Society  of  London  a  letter  from  Paris  describing 
Picard's  method  and  the  length  of  a  degree  as 
determined  by  him.  It  is  probable  that  it  was 
Newton's  knowledge  of  this  measurement  that 
led  him  to  regard  his  original  conjecture  of  grav- 
itation as  satisfactorily  established.  See  New- 
ton, Sir  Isaac. 

Picard,  Louis  Benoit,  loo-e  be-nwa, 
French  dramatist :  b.  Paris,  France,  29  July 
1769;  d.  there  31  Dec.  1828.  He  began  writing 
for  the  stage  at  20  and  in  1791  his  play  'Encore 


des  Menechmes'  gained  for  him  reputation  as  a 
playwright.  He  acted  in  several  of  his  plays, 
was  for  several  years  a  theatre  director,  became 
a  member  of  the  French  Academy,  and  was  ap- 
pointed director  of  the  Imperial  Academy  of 
Music.  He  was  assisted  by  collaborators  in 
some  of  his  minor  plays  and  his  complete  works 
were  published  in  Paris  (10  vols.  1821-2). 
Among  his  best  dramas  are:  'Mediocre  et  Ram- 
pant'(1/97);  'Les  Marionettes'  (1807);  <L'In- 
triguant    Maladroit'    (1820). 

Pic'ard,  a  modification  of  Beghard;  see 
Beguines  ;   Religious  Sects. 

Pica'riae,  a  group  of  families  of  birds, 
variously  limited  by  ornithological  systematists. 
In  its  later  significance,  as  established  by  Nitsch 
(1820)  and  substantially  adopted  by  Sclater  and 
the  more  recent  writers,  it  included  the  rollers, 
hoopers,  kingfishers,  cuckoos,  parrots,  trogons, 
woodpeckers,  nightjars,  owls,  swifts,  humming- 
birds, and  their  immediate  allies,  which  conse- 
quently are  l;nown  as  "picarian"  birds.  The  still 
more  modern  group  Coraciifonnes  nearly  con- 
forms with  it  but  omits  the  parrots  and  cuckoos. 
The  group  embraces  more  than  1,800  species, 
mainly  tropical  —  most  of  the  families  being  ex- 
clusively so.  The  group  is  fully  discussed  by 
Stejneger.  'Standard  Natural  History,'  'Vol.  IV. 
(1885),  and  by  Evans,  'Cambridge  Natural  His- 
tory,' Vol.  IX.   (1900). 

Picayune,  pik-a-yoon',  a  name  derived 
from  the  Carib  language,  and  used  in  Louisiana 
for  a  small  coin  worth  6^4  cents,  current  in  the 
United  States  before  1857,  and  known  in  differ- 
ent States  by  various  names  (fourpence,  fippence, 
fip,  sixpence,  etc.).  The  word  picayune  has  long 
been  used,  especially  in  the  Southern  States,  in 
a  slang  sense. 

Piccadilly,  pik'a-dil-i,  in  London,  a  famous 
street  extending  for  a  mile  between  the  Haymar- 
ket  and  Hyde  Park  corner.  In  one  part  of  Pic- 
cadilly are  many  fashionable  residences,  while 
another  portion  contains  many  handsome  shops 
and  stores.  Many  articles  of  wearing  apparel 
have  been  named  after  Piccadilly,  from  having 
been  first  offered  for  sale  by  haberdashers  in  this 
thoroughfare. 

Piccini,  pet-che'ne,  Niccolo,  Italian  mu- 
sical composer :  b.  Bari,  Italy,  16  Jan.  1728 ;  d. 
Passy,  near  Paris,  France,  7  May  1800.  He 
studied  at  the  conservatory  of  San  Onofrio  at 
Naples,  and  began  to  compose  comic  and  serious 
operas,  chiefly  for  the  stages  of  Rome  and 
Naples,  with  such  success  that  for  many  years  he 
was  without  a  rival  in  Italy.  In  15  years  he 
wrote  130  operatic  works.  In  1776  he  accepted 
an  invitation  from  the  French  court,  and  went  to 
Paris.  There  he  brought  out  the  'Roland  pf 
Quinault'  (1778),  which,  notwithstanding  the 
opposition  of  Gluck  (q.v.)  and  his  friends,  was 
successful.  Although  Gluck  and  Piccini  were 
personally  reconciled,  yet  the  war  between  their 
respective  admirers  continued,  and  in  order  to 
compare  their  merits,  the  two  rivals  composed 
the  same  subject,  'Iphigenia  in  Tauris'  ;  in  this 
contest  Gluck  had  the  advantage.  Piccini  was 
appointed  teacher  of  vocal  music  in  the  Royal 
Singing  School  in  1784,  but  the  revolution  de- 
prived him  of  his  appointments,  and  he  returned 
to  Naples.  In  1794  he  was  made  kapellmeister 
in  the  Spanish  church  at  Rome ;  but  having  been 
subjected  to  persecution  in  Italy  because  of  his 
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supposed  revolutionary  views,  returned  to 
France. 

Picciola,  pet'cho-la  ("poor  little  one"),  a 
story  by  Saintine  (Joseph  Xavier  Boniface),  a 
French  autlior,  born  in  Paris  lo  July  1798,  and 
who  died  there  21  Jan.  1865.  It  was  published 
in  1836,  ran  through  numerous  editions,  was 
translated  into  many  languages,  and  received 
from  the  Academy  the  Montyon  prize.  The  tale 
is  a  simple  and  touching  recital  of  the  loving 
care  bestowed  by  a  prisoner  of  Napoleon's  time 
upon  a  plant  growing  between  the  stones  of  his 
cell,  and  from  his  tender  naming  of  which  the 
sketch  takes  its  title.  An  infusion  of  it  restores 
him  from  dangerous  illness,  and  when  he  is  re- 
leased and  leaves  it  the  plant  droops  and  dies. 

Pic'colo,  a  small  flute  having  the  same 
compass  as  the  ordinary  orchestral  flute,  but  its 
sounds  are  one  octave  higher  than  the  notes  as 
they  are  written ;  it  is  also  called  the  octave  flute. 
Piccolo  is  also  the  name  of  an  organ  stop  of  two 
feet  length ;  the  pipes  are  of  wood  and  the  tones 
bright  and  piercing.  A  small  upright  piano, 
about  three  and  a  half  feet  high,  is  also  called 
piccolo ;  it  is  used  for  certain  brilliant  effects. 

Piccolomini,  pik-k6-16m'e-ne,  Italian  fam- 
ily of  Sienna.  The  two  most  celebrated  members 
are:  i.  /E.\'e.\s  Sylvius  Bartholom.eus,  after- 
ward Pope  Pius  II.  (See  Pius  II.)  2.  Octa- 
vio,  grand-nephew  of  the  first:  b.  Amalfi  1599; 
d.  Vienna  10  Aug.  1656.  He  served  in  the  armies 
of  the  German  emperor,  and  became  one  of  the 
distinguished  generals  in  the  Thirty  Years'  war. 
He  was  a  favorite  of  Wallenstein,  who  entrusted 
him  with  a  knowledge  of  his  projects,  when  he 
purposed  to  attack  the  emperor.  Nevertheless 
he  made  himself  the  chief  instrument  of  Wallen- 
stein's  overthrow,  and  after  the  latter's  assassina- 
tion (1634)  was  rewarded  with  a  portion  of  his 
estates.  After  the  battle  of  Nordlingen  (1634), 
in  which  the  Swedes  were  greatly  weakened,  he 
advanced  with  Isolani  through  Wurtemberg,  over 
the  Main.  In  the  following  year  he  was  sent  to 
aid  the  king  of  Spain  against  the  French,  and 
delivered  the  Netherlands  from  the  hands  of  the 
latter.  His  further  successful  campaigns  in  the 
Thirty  Years'  war  induced  Philip  IV.  of  Spain 
to  beg  the  emperor  to  allow  him  to  lead  the 
Spanish  armies.  The  request  was  granted,^  and 
as  a  Spanish  general  Piccolomini  again  distin- 
guished himself  in  the  Netherlands,  against  both 
the  French  and  the  Dutch.  The  king  of  Spain 
rewarded  him  for  his  services  with  the  Duchy 
of  Amalfi.  During  the  victorious  advance  of  the 
Swedes  in  1648  he  was  recalled  by  the  emperor, 
and  appointed,  with  the  title  of  field-marshal,  to 
the  command  of  the  troops  destined  to  oppose 
them.  His  military  career  was  concluded  after 
a  short  campaign  in  the  same  year  by  the  Peace 
of  Westphalia.  He  is  one  of  the  principal  char- 
acters in  Schiller's  trilogy  of  <Wallenstein,'  to 
the  second  part  of  which  he  gives  the  title.  Con- 
sult Wevhe-Eimke,  'Ottavio  Piccolomini' 
(1871). 

Pice,  pis,  a  small  East  Indian  coin,  value 
about  three  quarters  of  a  cent. 

Pichegru,  Charles,  shiirl  pesh-grii,  French 
general :  b.  Arbois.  department  of  Jura,  16  Feb. 
1761  ;  d.  Paris  April  1804.  He  was  for  some 
time  a  tutor  at  the  College  of  Brienne,  but  soon 
exchanged  this  profession  for  that  of  a  soldier 
and  served  with  a  French  artillery  regiment  in 
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America.  He  was  chosen  the  commander  ol  a 
body  of  volunteers  from  Besan(;on  to  join  the 
army  of  the  Rhine.  He  was  rapidly  advanced, 
and  in  October  1793  was  appointed  general-in- 
chief  of  the  same  army.  In  1794  he  was  selected 
as  the  fittest  man  to  command  the  Army  of  the 
North,  then  beaten  and  demoralized.  He  de- 
feated the  enemy  at  Courtrai,  Menin,  Hooge- 
lede,  reduced  to  subjection  Bruges,  Ghent,  Ant- 
werp, Hertogenbosch,  Venloo,  and  Nijmegen, 
crossed  the  Maas  and  the  Waal  on  the  ice  in  the 
winter  of  1794-5,  subjugated  Holland,  and  en- 
tered Amsterdam  in  January  1795.  Then  he 
returned  to  Paris  to  enjoy  his  triumph.  He  was 
now  at  the  height  of  his  fame,  and  was  honored 
by  the  Convention  with  the  title  of  savior  of 
his  country.  Soon  after  he  set  out  to  take  the 
command  of  the  army  of  the  Rhine  and  Moselle, 
but  in  this  post  displayed  none  of  his  former 
energy,  and  entering  into  negotiations  with  the 
Bourbons  was  deprived  of  his  command  under 
suspicion  of  treason  (1796).  Having  secured 
his  election  to  the  Council  of  Five  Hundred,  he 
was  chosen  its  president  (March  1797),  and  be- 
came the  soul  of  the  party  hostile  to  the  Revo- 
lution. He  was  proscribed  and  transported  to 
Cayenne,  but  managed  to  make  his  escape  the 
year  following.  In  1803  he  was  in  London,  and 
there  he  allied  himself  with  George  Cadoudal  in 
a  conspiracy  to  assassinate  Napoleon.  Having 
gone  to  Paris  for  the  purpose,  he  was  captured 
by  the  police  (1804)  and  committed  to  the  Tem- 
ple prison,  where  he  was  found  strangled  5 
April.  Consult  the  'Life'  by  Bouziers  (1870)  ; 
also  Daudet,  *La  Conjuration  de  Pichegru' 
(1901). 

Pich"icia'go,  or  Pichy-ciego.     See  Arm.\- 

DILLO. 

Pichincha,  pe-chen'cha,  (i)  a  volcano  in 
Ecuador  in  the  western  Cordillera,  northwest  of 
the  city  of  Quito,  which  it  destroyed  in  1660  by 
an  eruption.  The  mountain  has  five  peaks,  the 
highest  measuring  15,918  feet  above  the  sea; 
the  crater  is  nearly  a  mile  across  and  is  2,500  feet 
deep  —  one  of  the  deepest  in  the  world.  (2)  A 
province  of  Ecuador,  including  the  plateau  of 
Quito  and  the  Andean  slopes,  named  from  the 
volcano.  Pichincha  is  said  to  signify  "boiling 
mountain."  The  province  is  watered  by  the 
Perucho,  which  empties  into  the  Pacific,  and  by 
the  head-waters  of  the  Napo.  Area,  8.300  square 
miles;  pop.  (est.)  205,000.  Principal  products, 
sugar,  maize,  indigo,  cotton,  and  fruit.  Capital, 
Quito. 

Pichuric  Acid.     See  Lauric  Acid. 

Picidae,  pis'i-de,  the  family  name  of  the 
woodpeckers  (q.v.)  ;  the  typical  sub-family  is 
Picina-;  and  the  typical  genus  Pictis. 

Pick,  Bernhard,  .\merican  Lutheran 
clergyman :  b.  Kempen,  Prussia,  19  Dec.  1842. 
He  studied  in  Berlin  and  was  graduated  from 
the  Union  Theological  Seminary  in  New  York 
in  1868.  He  was  ordained  in  the  Presbyterian 
ministry  in  that  year,  and  held  various  impor- 
tant charges,  but  in  1884  joined  the  Lutheran 
denomination,  in  which  he  has  since  officiated. 
He  is  a  learned  Hebrew  and  rabbinical  scholar, 
a  contributor  to  McClintock  and  Strong's, 
Schaff-Herzog,  and  the  Jewish  encyclopaedias ; 
has  made  numerous  translations,  and  is  author 
of:   'Luther  as  a  Hymnist'   (1875);   'Historical 
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Sketch  of  the  Jews'  (18S7)  ;  'The  Talmud: 
what  it  is  and  what  it  says  about  Jesus  and  the 
Christians'  (1887)  ;  "Tlie  Extra-Canonical  Life 
of  Christ'    (1903)  ;  etc. 

Pickens,  pik'enz,  Andrew,  American  sol- 
dier: b.  Paxton,  Pa.,  19  Sept.  1739;  d.  Tomassee, 
S.  C,  17  Aug.  1817.  He  removed  with  his  par- 
ents to  the  Waxhaw  Settlement,  S.  C,  in  1752, 
was  engaged  in  the  Cherokee  war  of  1761,  and 
at  the  outbreak  of  the  American  Revolution 
was  appointed  a  captain  of  militia,  from  which 
rank  he  rose  to  be  brigadier-general.  He  de- 
feated General  Boyd  at  Kettle  Creek  in  1779, 
was  engaged  in  the  battle  at  Stone  Ferry  in  the 
same  year,  routed  the  Cherokees  at  Tomassee, 
and  in  1781  so  distinguished  himself  at  the  battle 
of  Cowpcns  that  Congress  voted  him  a  sword. 
He  compelled  the  surrender  of  the  British  forts 
at  Augusta,  Ga.,  fought  under  General  Greene 
in  the  campaign  of  Ninety-six,  and  by  a  success- 
ful expedition  against  the  Cherokees  in  1782 
gained  from  them  a  large  strip  of  territory, 
which  later  became  a  part  of  Georgia.  In 
1783-94  he  was  a  member  of  the  South  Carolina 
legislature,  and  in  1793-5  served  in  Cong;ress. 
He  was  a  member  of  the  State  constitutional 
convention,  a  commissioner  in  many  important 
treaties  with  the  Indians,  and  was  again  member 
of  the  legislature  in  1801  and  1812. 

Pickens,  Francis  Wilkinson,  American 
legislator  and  diplomat:  b.  Togadoo,  S.  C,  7 
April  1805 ;  d.  Edgefield,  S.  C,  25  Jan.  1869.  He 
was  educated  at  the  South  Carolina  College, 
admitted  to  the  bar  in  1829  and  in  1832  elected 
to  the  state  legislature.  He  was  a  member  of 
the  Nullification  party  and  an  advocate  of  ex- 
treme state  rights.  In  1834-44  he  was  a  mem- 
ber of  Congress,  from  1858-60  was  United 
States  minister  to  Russia,  and  in  the  latter 
year  was  elected  governor  of  South  Carolina. 
He  was  prominent  in  the  .secession  movement, 
demanded  the  surrender  of  Fort  Sumter  and 
erected  the  batteries  which  caused  the  reduc- 
tion of  that  fort.  He  retired  from  public  life 
in    1862. 

Pickens,  Fort.     See  Fort  Pickens. 

Pick'erel,  a  small  pike  (q.v.). 

Pikerel-frog.     See  Frog. 

Pickering,  pik'er-ing,  Charles,  American 
naturalist  and  physician;  grandson  of  Timothy 
Pickering  (q.v.):  b.  Starucca  Creek,  Pa.,  10 
Nov.  1805;  d.  Boston,  Mass.,  17  March  1878.  He 
was  graduated  from  Harvard  in  1823,  from  its 
medical  department  in  1826  and  established  a 
practice  in  Philadelphia,  In  1838-42  he  was  nat- 
uralist in  the  United  States  Exploring  Expedi- 
tion under  Lieutenant  Charles  Wilkes.  In 
1843-5  he  traveled  through  Egypt,  .'\rabia.  East 
Africa,  and  India,  engaged  in  scientific  research. 
He  was  a  prominent  member  in  the  leading 
scientific  societies  of  America  and  wrote:  'The 
Races  of  Man  and  their  Geographical  Distri- 
bution' (1848);  'Chronological  History  of 
Plants;  Man's  Record  of  His  Own  Existence 
Illustrated  Through  Their  Names,  Uses  and 
Companionship'  (1879);  etc. 

Pickering,  Edward  Charles,  American  as- 
tronomer: b.  Boston,  Mass.,  19  July  1846.  He 
was  graduated  from  Harvard  in  1865,  was  in- 
structor in  mathematics  at  the  Lawrence  Scien- 
tific School  there  in  1865-7,  accepted  the  chair  of 


physics  at  the  Massachusetts  Institute  of  Tech 
nology  in  1867,  where  he  remained  until  1877, 
since  when  he  has  been  professor  of  astronomy 
at  Harvard  and  director  of  the  Harvard  Observa- 
tory. He  established  the  first  physical  labora- 
tory in  the  United  States  and  was  the  founder 
of  an  auxiliary  station  in  Arequipa,  Peru.  He 
has  made  a  specialty  of  the  study  of  the  light 
and  spectra  of  the  stars,  and  besides  various 
reports  of  the  Harvard  Observatory  has  pub-' 
lished :  'Elements  of  Physical  Manipulation' 
(1874-6). 

Pickering,  John,  American  linguist  and 
lexicographer,  son  of  Timothy  Pickering  (q.v.)  : 
b.  Salem,  Mass.,  7  Feb.  1777 ;  d.  Boston,  Mass., 
5  May  1846.  He  was  graduated  from  Harvard 
in  1796,  studied  law,  was  secretary  of  legation  at 
Lisbon  in  1797  and  in  1799  was  private  secretary 
to  Rufus  King,  United  States  minister  to  Eng- 
land. He  returned  to  the  United  States  in  1801 
and  after  admission  to  the  bar  practised  law 
in  Salem  until  1827  and  then  removed  to  Boston, 
where  he  was  city  solicitor  in  1827-46.  He 
served  six  terms  in  the  Massachusetts  legisla- 
ture, was  president  of  the  American  Academy 
of  Science  and  first  president  of  the  American 
Oriental  Society.  He  possessed  a  wide  know- 
ledge of  European,  Asian,  Egyptian,  and  Amer- 
ican Indian  languages  and  published:  'Adop- 
tion of  a  LTniform  Orthography  for  the  Indian 
Languages'  (1820)  ;  'Vocabulary  of  Words  and 
Phrases  Peculiar  to  the  United  States'  (1816)  ; 
'A  Comprehensive  Dictionary  of  the  Greek  Lan- 
guage' (1826)  ;  etc.  Consult  M.  O.  Pickering, 
'Life  of  John  Pickering'    (1887). 

Pickering,  Timothy,  American  statesman: 
b.  Salem,  Mass.,  17  July  1745;  d.  there_29  Jan. 
1829.  He  was  graduated  at  Harvard  in  1763, 
was  admitted  to  the  bar,  became  register  of 
deeds  for  Salem  County,  and  displayed  so  great 
interest  in  military  matters  that  he  was  com- 
missioned lieutenant  of  tnilitia  in  1766  and 
became  colonel  in  1775.  He  was  a  prominent 
and  active  patriot,  drew  up  the  pamphlet  called 
"State  of  the  Rights  of  the  Colonists'  in  1773, 
and  drafted  the  Salem  protest  against  the  Boston 
Port  Bill.  In  1775  he  wrote  'An  Easy  Plan 
of  Discipline  for  the  Militia,'  an  able  manual 
much  used  in  Massachusetts  and  for  the  whole 
Continental  army;  and  in  December  1776  joined 
the  Revolutionary  army  meeting  Washington  in 
February  1777  and  becoming  adjutant-general. 
He  fought  at  Brandywine  and  Germantown,  was 
ciuartermaster  general  1780-5,  and  was  present 
at  Yorktown.  At  the  close  of  the  war  he  set- 
tled in  the  Wyoming  Valley,  where  he  organ- 
ized Luzerne  County.  Pickering  concluded  a 
treaty  with  the  Six  Nations  in  1791,  was  ap- 
pointed postmaster-general  in  that  year  and 
secretary  of  war  in  1795,  founded  the  LI.  S.  Mili- 
tary Academy  at  West  Point,  and  did  much  for 
the  upbuilding  of  the  navy.  He  was  secretary 
of  state  from  December  1795  to  May  1800,  and 
after  his  retirement  lived  in  some  destitution  on 
his  property  in  Pennsylvania,  whence  he  re- 
turned to  Massachusetts.  In  1803  he  was  elected 
United  States  senator  and  in  that  capacity  as 
in  his  office  of  secretary  of  state  roused  popu- 
lar hatred  by  his  extreme  Federalist  position. 
From  1812  to  1814  he  was  again  out  of  public 
life,  but  was  elected  to  Congress  in  the  latter 
year  and  to  the  Massachusetts  Executive  Coun- 
cil  in    1817.     In   the   second    war   with    England 
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he  was  a  leader  of  the  New  England  opposition 
and  favored  the  Hartford  Convention  (q.v.). 
Consult  the  biography  by  Octavius  Pickering, 
his   son,  and   C.   W.   Upham    U867-73). 

Pickering,  William,  English  publisher:  b. 
1796;  d.  Turnham  Green,  Middlesex,  27  April 
1854.  He  was  apprenticed  to  a  bookseller  at 
14 ;  was  himself  a  bookseller  1820-3 ;  and  in 
1821  began  to  publish  the  famous  Diamond 
Classics  in  48mo.  Of  these  there  were  24  vol- 
umes, including  Shakespeare's  Works,  Walton's 
•Lives'  and  *  Angler,'  Alilton's  'Paradise  Lost,' 
the  Greek  Testament  and  Homer  (in  the  first 
diamond  Greek  type),  Horace,  Virgil,  Catullus, 
Dante,  Tasso,  and  Petrarch,  all  being  printed  by 
Charles  Corrall.  His  other  notable  reprints 
were  the  'Book  of  Common  Prayer'  (1844), 
Aldine  edition  of  the  English  poets,  etc.  He  was 
publisher  to  Coleridge,  Alexander  Dyce,  Sir 
Harris  Nicolas  and  others.  Pickering  intro- 
duced the  use  of  cloth  covers  instead  of  paper 
boards,  about  1823.  He  used  the  Aldine  emblem 
with  the  motto  "Aldi  Discip.  Angivs,"  as  well  as 
other  emblems.  He  was  financially  ruined  by 
standing  security  for  a  friend,  and  died  in  want. 

Pickering,  William  Henry,  American  as- 
tronomer, brother  of  E.  C.  Pickering  (q.v.)  : 
b.  Boston,  JMass.,  15  Feb.  1858.  He  was  grad- 
uated from  the  Massachusetts  Institute  of  Tech- 
nology in  1879  and  was  appointed  assistant  pro- 
fessor at  the  Harvard  Observatory.  He  was  in 
charge  of  the  expedition  to  observe  the  solar 
eclipses  in  Colorado  in  1878  and  in  the  West 
Indies  in  1886.  He  established  the  Arequipa 
station  in  Peru  for  Harvard  College  in  1891, 
led  the  expedition  for  the  observation  of  the  solar 
eclipse  in  Georgia  in  igoo,  and  in  that  year 
established  an  astronomical  station  at  Mande- 
ville,  Jamaica,  W.  I.  He  has  published:  'In- 
vestigations in  Astronomical  Photography' 
(1895)  ;  'An  Atlas  of  the  Moon'  (1903)  ;  'The 
Moon'    (1903)  ;  etc. 

Picket,  the  name  given  a  wooden  stake 
with  a  sharpened  end,  used  in  laying  off  ground 
for  fortifications.  Also  a  stake  sharpened  at 
both  ends;  one  driven  into  the  ground  and  the 
other  acting  as  an  obstacle  to  the  advance  of  the 
enemy.  Also  a  guard  posted  in  front  of  an 
army  to  give  notice  of  the  approach  of  the  en- 
emy ;  an  outlying  picket. 

Picketing,  a  term  used  in  labor  troubles. 
See  Strike. 

Pickett,  pik'et,  George  Edward,  American 
military  officer:  b.  Richmond.  \'a.,  25  Jan.  1825; 
d.  Norfolk,  Va.,  30  July  1875.  He  was  gradu- 
ated from  West  Point  in  1846,  served  in  the 
Mexican  War,  especially  distinguishing  himself 
at  Contreras,  Churubusco,  and  Chapultepec.  and 
was  promoted  to  the  rank  of  brevet  captain  in 
1847.  He  served  later  on  the  frontier  in  Wash- 
ington Territory,  and  in  1856  occupied  San  Juan 
Island,  where  he  prevented  the  landing  of  Brit- 
ish troops  and  received  the  thanks  of  Congress 
for  his  services.  In  1861  he  resigned  from  the 
Federal  army  and  joined  the  Confederate  forces, 
becoming  major-general  in  1862.  At  Fredericks- 
burg his  division  held  the  centre  of  Lee's  line, 
and  at  Gettysburg  in  1863  he  made  the  gallant 
assault  of  Cemetery  Ridge,  famous  as  "Pickett's 
charge."  (See  Gettysburg.)  He  later  com- 
manded the  department  of  North  Carolina,  suc- 
cessfully defended  Petersburg  in  1864,  and  per- 


formed excellent  service  at  Dinwiddle  Court 
House  and  Five  Forks.  He  engaged  in  business 
in  Richmond  after  the  War. 

Pick'ing,  Henry  Ferry,  American  naval 
officer:  b.  Somerset  County,  Pa.,  January  1840; 
d.  Charlestown,  Mass.,  8  Sept.  1899.  He  was 
graduated  from  the  United  States  Naval  Acad- 
emy in  1861  and  was  assigned  to  the  North  At- 
lantic blockading  squadron.  He  participated  in 
the  sinking  of  the  Confederate  Petrel,  was  en- 
gaged in  the  INIonitor-Merrimac  engagement, 
served  in  the  East  Gulf  and  the  South  Atlantic 
blockading  squadrons,  was  promoted  lieutenant 
in  1862,  and  in  1865  placed  in  command  of  the 
Nahant.  After  the  War  he  continued  in  the 
service,  became  rear-admiral  in  1898,  and  died 
while  commandant  of  the  navy  yard  at  Charles- 
town. 

Pickles,  a  general  term  applied  to  vege- 
tables preserved  in  vinegar.  They  are  prepared 
by  first  washing  the  parts  in  clean  water,  then 
soaking  for  a  few  days  in  brine,  afterward  dry- 
j  ing  them  with  a  cloth  or  draining  them,  and 
finally  putting  them  into  the  vessel  in  which  they 
are  intended  to  be  preserved,  and  pouring  in 
boiling  vinegar  until  the  vessel  is  quite  full. 
Before  the  vinegar  is  poured  in,  spices  are  added. 
When  the  vegetables  that  are  to  be  pickled  are 
naturally  soft  the  vinegar  is  sometimes  poured  in 
cold.  To  preserve  the  color  of  vegetables  that 
are  naturally  green,  the  best  means  is  to  steep 
vine,  cabbage,  spinach,  or  parsley  leaves  in  the 
vinegar.  In  many  cases  this  is  effected  with 
much  less  trouble  by  boiling  the  vinegar  in  cop- 
per vessels,  and  thus  forming  an  acetate  of 
copper,  or  Ijy  directly  adding  that  salt,  which  is 
green;  but  this  practice  is  a  very  injurious  one, 
as  the  acetate  of  copper  is  poisonous.  The  veg- 
etables most  often  pickled  are  cabbage,  cauli- 
flower, gherkins  (young  cucumbers),  French 
beans,  onions,  walnuts,  mushrooms,  and  nastur- 
tiums. Chile  peppers  and  sweet  peppers,  olives, 
and  capers  are  the  most  common  kinds  of  im- 
ported pickles,  and  mangoes  are  occasionally  used. 

Picknell,  plk'nel,  William  Lamb,  Ameri- 
can painter :  b.  Hinesburg,  Vt,  30  Oct.  1854 :  d. 
Marblehead,  Mass.,  9  Aug.  1897.  He  went  to 
Europe  in  1874,  where  he  studied  with  George 
Inness  at  Rome,  and  later  at  the  Ecole  dcs 
Beaux  Arts  under  Gerome.  He  settled  at  Pont 
Aven,  Brittany,  where  he  worked  for  five  years 
under  Robert  Wylie  and  painted  'Route  de  Con- 
carneau,'  a  picture  that  established  his  position 
as  an  artist,  won  an  honorable  mention  in  the 
Salon  of  1880,  and  now  hangs  in  the  Corcoran 
Art  Gallery.  His  later  life  was  spent  in  Annis- 
quam,  Mass.,  and  France.  He  was  a  landscape 
painter  of  poetic  qualities,  with  a  feeling  for 
atmospheric  effects.  Subjects  found  along  the 
coast  chiefly  attracted  him.  His  pictures  arc  to 
be  found  in  the  galleries  of  Boston.  New  York, 
Brooklyn,  Pittsburg,  and  the  Luxembourg,  Paris. 

Pickwick  (pik'wik)  Club,  The  Posthumous 
Papers  of  the,  a  novel  by  Charles  Dickens, 
published  in  1837.  Aided  by  the  clever  illustra- 
tions of  Hablot  Brown,  or  «Phiz,»  it  attained 
immediate  success  and  laid  the  foundations  of  its 
author's  fame.  The  types  illustrated  are  cari- 
catures, but  nevertheless  they  are  types.  Al- 
though the  whole  book  is  exaggerated  cornedy, 
there  is  scarcely  any  other  that  has   furnished 
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more  characters  universally  known,  or  given  to 
common  English  speech  more  current  phrases. 

Pico,  pe'ko,  an  island  of  the  Azores  (q.v.) 
group ;  area,  254  square  miles.  It  is  crossed  by  a 
volcanic  ridge  which  terminates  in  the  peak.  El 
Pico,  7,613  feet  in  height.  Smoke  and  lava  are 
frequently  emitted.  The  island  is  well  wooded 
and  fertile;  but  earth  had  to  be  brought  from 
Fayal  to  cover  or  enrich  the  lava.  Now  the 
slopes  are  covered  with  vegetation,  especially 
vines,  and  the  island  exports  an  excellent  wine. 
The  chief  town  is  Villa-di-Laguna.  Pop.  (1902) 
24,4-'5- 

Pico  Delia  Mirandola,  Giovanni,  jo-viin'ne 
pe'ko  del'la  nie-ran'do-la.  Count  of  Miran- 
dola, surnamed  "the  Phoenix,"  Italian  humanist : 
b.  Mirandola  24  Feb.  1463 ;  d.  Florence  17  Nov. 
1494.  He  undertook  the  course  in  canon  law  at 
Bologna,  but  repugnance  to  the  study,  and  an 
inclination  to  philosophical  and  scientific  sub- 
jects, led  him  to  visit  the  different  parts  of  Italy 
and  France  for  the  purpose  of  observation,  and 
to  attend  the  lectures  of  the  most  distinguished 
professors.  In  1484  he  went  to  Florence,  where 
he  became  a  member  of  the  Platonist  group 
known  as  the  "Academy."  In  i486  he  proposed 
900  theses  on  all  subjects,  which  he  declared  him- 
self ready  to  defend,  according  to  the  custom  of 
the  times,  in  public.  No  one  ventured  to  appear 
against  him,  and  the  envious  endeavored  to  im- 
plicate him  in  a  charge  of  heresy.  Innocent 
VIII.  forbade  the  reading  of  the  propositions, 
and  Pico  withdrew  to  France.  He  was  ab- 
solved, however,  from  any  suspicion  of  heresy 
by  Alexander  VL  Having  next  applied  himself 
to  the  study  of  Biblical  literature  he  published 
the  fruits  in  'Heptaplus,*  a  mystical  or  cabalis- 
tic e.xplanation  of  the  history  of  the  creation,  in 
which  he  derives  Plato's  doctrines  from  Moses. 
Two  years  after  he  published  a  treatise  —  *De 
Ente  et  Uno* —  in  which  he  aimed  to  unite  the 
opinions  of  Plato  and  Aristotle.  Both  works 
are  much  inferior  to  what  might  have  been 
e.xpected  from  one  who  enjoyed  so  great  a  reputa- 
tion among  his  contemporaries ;  but  his  reputa- 
tion seems  rather  to  have  been  due  to  the  extraor- 
dinary splendor  of  his  attainments  than  to  their 
solid  worth.  A  collection  of  his  works,  almost 
all  in  Latin,  was  published  at  Venice  in  1498. 
He  is  introduced  as  one  of  the  characters  in 
Alfred  Austin's  drama,  'Savonarola.*  Consult: 
Dreydorff,  'Das  System  des  Johannes  Pico  von 
Mirandola  und  Concordia'  (1858)  ;  Pater, 
•Studies  in  the  History  of  the  Renaissance' 
(1873). 

Pico  de  Teide,  pe'ko  da  ta'e-fhe.  See 
Teneriffe,  Pe.^k  of. 

Pic'oline,  in  chemistry,  a  base  C0H7N,  iso- 
meric with  aniline  and  closely  related  to  pyridine, 
obtained  from  bone  oil,  coal-tar,  naphtha,  etc., 
the  name  being  derived  from  Latin,  /i/.r,  pitch, 
and  oleum,  oil.  It  is  a  colorless,  mobile,  very 
pungently  odorous  liquid,  with  an  alkaline  reac- 
tion and  a  boiling  point  of  135°  C.  The  first 
variety,  discovered  by  Unverdorben,  is  now  dis- 
tinguished from  two  other  varieties  (discovered 
by_  Weidel  and_  styled  a-  and  /S-picolines)  by 
being  called  7-picoline  ;a-  picoline  boils  at  133.9°, 
/S  at  140°,  and  y  as  has  been  said  at  135°.  The 
three  are  also  distinguished  by  the  crystal  form 
of  certain  of  their  salts.  In  modern  nomen- 
clature    they     are     styled     orthomethyipyridine, 


metamethylpyridine,  and  paramethylpyridine  re- 
spectively. The  last  of  these  (.the  7-picoline) 
is  very  corrosive,  with  choking  vapors ;  it  quiets 
the  excited  nerve  centres  if  used  as  a  hypoder- 
mic injection. 

Picot,  Frangois,  friih-swa  pe-ko,  French 
painter:  b.  Paris  1786;  d.  there  15  March  1868. 
He  was  a  pupil  of  Vincent  and  his  early  reputa- 
tion was  won  by  his  large  picture  'Cupid  and 
Psyche';  which  was  followed  by  'Raphael  and 
La  Fornarina';  and  an  'Evening  Landscape.' 
His  'Death  of  Sapphira,'  also  an  early  work,  is 
in  the  Church  of  Saint  Severin  at  Paris.  The 
French  government  purchased  for  the  Luxem- 
bourg Gallery  his  'Orestes  Sleeping  in  the  Arms 
of  Electra.'  He  painted  a  'Madonna'  for  the 
Church  of  Loretto  at  Paris,  and  in  the  Louvre 
executed  two  ceiling  pictures,  'Egypt  and 
Greece,'  and  the  'Fall  of  Pompeii  and  Hercu- 
laneum.'  His  colossal  figure  of  'Christ'  in  the 
Church  of  Saint  Vincent  de  Paul  at  Paris  is  in 
the  Byzantine  style.  He,  however,  met  with 
much  greater  success  as  a  teacher  of  painting 
than  as  a  painter. 

Picot,  Georges,  zhorzh  pe-ko,  French  his- 
torian and  jurist:  b.  Paris,  France,  24  Dec.  1838. 
He  studied  law,  was  appointed  a  judge  in  the 
Seine  tribunal  in  1865,  and  in  1877  accepted  a 
post  in  the  Ministry  of  Justice.  He  was  editor 
of  'Le  Parlement'  and  in  1878  succeeded  Thiers 
at  the  Academy  of  Moral  and  Political  Sciences, 
where  he  became  permanent  secretary  in  1896. 
Among  his  publications  are:  'Recherches  sur 
la  Mise  en  Liberie  sans  Caution'  (1863)  ;  <His- 
toire  des  Etats  generaux'  (1872);  'La  Reforme 
judiciare'  (1881)  ;  Decentralisation  et  ses  differ- 
ents  Aspects'   (1897)  ;  etc. 

Pic'pus,    Society    or    Congregation    of,    a 

religious  association  founded  in  Paris,  1805,  by 
Pierre  Coudrin,  priest.  The  associates  were  to 
devote  themselves,  as  a  protest  against  the  pre- 
vailing unbelief,  to  the  perpetual  adoration  of 
the  Blessed  Sacrament ;  they  were  also  to  pre- 
pare candidates  for  the  priesthood  and  for  ser- 
vice in  the  foreign  mission.  The  mother  house 
was  the  conventual  building  of  the  original 
Congregation  of  Picpus.  a  Franciscan  fraternity. 
They  had  charge  of  seminaries  in  various  parts 
of  France.  In  1825  they  sent  six  of  their  priests 
to  the  mission  in  the  isles  of  the  Pacific,  and  those 
islands  have  ever  since  been  the  field  of  their 
missionary  labors. 

Picquart,  Georges,  zhorzh  pe-kar,  French 
soldier,  prominent  in  "the  Dreyfus  case" :  b. 
Strasburg  6  Sept.  1854.  He  entered  St.  Cyr  in 
1872,  and,  after  two  years  there,  spent  two  more 
in  the  Ecole  d'Etat-major,  from  whicli  he  was 
graduated  in  1876  with  the  second  rank  in  his 
class.  From  the  General  Staff  School  he  entered 
the  infantry;  became  captain  in  1880  and  major 
in  1888  upon  his  return  to  France  from  three 
years  in  Tonkin ;  in  1890-3  was  professor  at  the 
Superior  Military  School ;  was  promoted  lieu- 
tenant-colonel in  l8g6 ;  and  in  the  year  before 
became  head  of  the  Department  of  Information. 
In  May  1896  he  obtained  possession  of  a  tele- 
gram card,  the  famous  petit  bleu,  addressed  to 
Esterhazy.  which  prompted  him  to  inquire  into 
that  officer's  record  and  way  of  life.  The  result 
was  that  he  found  Esterhazy's  writing  was 
clearly  that  of  the  famous  bordereau ;  it  was 
identified  as  such  by  Bertillon  of  the  Paris  police 
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and  by  Du  Paty  de  Clam.  His  investigations 
were  soon  interfered  with  by  his  superiors ;  he 
was  disgraced  and  sent  to  Tunis  i6  Nov.  i8g6, 
the  Department  of  Intelligence  being  entrusted 
to  Col.  Henry,  who  concealed  the  truth  so  far  as 
he  could  and  later  committed  suicide,  when  his 
dishonesty  had  been  disclosed.  Picquart,  appar- 
ently had  been  sent  to  Tunis  in  the  hope  that  he 
would  be  killed  in  battle.  This  not  happening, 
in  May  1897  he  was  accused  of  forging  the  pepit 
bleu,  which  had  roused  suspicion  against  Ester- 
hazy.  His  bold  action  in  repelling  this  charge 
hastened  the  revision  of  the  case.  He  was  re- 
tired from  the  army  February  1898,  having  been 
arrested  by  the  military  authorities  a  month  be- 
iore.  On  14  July  he  was  again  imprisoned  in  a 
civil  prison ;  and  20  September  was  charged  with 
forgery  and  with  tampering  with  the  Esterhazy 
telegram  card.  After  a  long  imprisonment  in 
the  Cherche-Midi  he  was  released  and  was  the 
most  prominent  witness  in  the  Rennes  trial  of 
1899.  Consult:  Conybeare,  'The  Dreyfus 
Case'  (1898);  de  Pressense,  'Un  Heros ;  le 
Lieutenant-Colonel  Picquart>  (1898)  ;  and  Vil- 
lemar,  'Impressions  du  Cherche-Midi;  Essai  sur 
le  Colonel  G.  Picquart'   (1899). 

Picquet.     See  Piquet. 

Pic'rate.     See  Picric  Acid. 

Pic'ric  (or  Carbazotic)  Acid,  a  symmetric 
trinitrophenol,  with  the  formula  CoHsCNOOaOH, 
much  used  as  a  dye  and  in  the  manufacture  of 
explosives.  It  was  first  prepared  by  Woulfe  in 
1 771  by  the  action  of  azotic  acid  on  indigo.  To 
Laurent  is  due  the  modern  method  of  prepara- 
tion, in  which  phenol  and  nitric  acid  are  boiled 
and  concentrated,  and  the  crystallized  picric  acid 
in  yellow,  laminal  crystals  then  separates  from 
the  solution ;  the  crystals  are  not  soluble  in  cold 
water,  slightly  so  in  hot  water,  and  very  soluble 
in  alcohol.  Other  means  of  preparation  are 
from  silk,  aloes,  benzoin,  wool,  leather,  etc.,  by 
the  action  of  strong  nitric  acid.  The  bitter  taste 
of  its  solutions  gives  it  the  name  picric  (Greek 
itiKpSs,  bitter).  It  is  an  excellent  bright  yel- 
low dye  for  animal  fibres,  and  admixtures  of 
blue  give  beautiful  greens.  Vegetable  fibres,  on 
the  other  hand,  are  not  colored  by  it ;  hence  it 
is  used  to  detect  cotton,  hemp,  or  flax  in 
"woolen"  goods.  Pharmaceutically  it  is  largely 
used  in  France  as  a  soothing  antiseptic ;  a  con- 
centrated solution  is  an  excellent  cure  for  burns. 
But  picric  acid  is  not  commonly  used  for  dyes 
nowadays,  and  its  use  as  an  antiseptic  has  never 
spread  beyond  France,  but  as  an  explosive  it 
plays  a  considerable  part  in  the  preparation  of 
lyddite  and  melinite.  The  acid  itself  is  slightly 
explosive,  much  more  its  picrate  of  potassium, 
and  the  latter  was  successfully  used  by  Turpin 
about  1885  in  the  manufacture  of  melinite 
(q.v.).  In  general  picrate  explosives  are  too 
liable  to  explosion  to  be  used  in  propelling  a 
shell ;  for  the  charge  of  a  shell  they  are  very 
deadly.  The  ammoniac  picrate  is  used  in  fire- 
works. To  the  theoretical  chemist  picric  acid  is 
a  remarkable  phenol  as  being  more  acid  than 
carbonic  acid,  probably  because  of  its  trinitro- 
group ;  this  property  explains  the  formation  of 
picrates  by  the  separation  of  the  alkali  metals 
from  the  carbonates.     See  E.\plosives. 

Picromerite,  a  monoclinic  mineral  occur- 
ring as  crystals  and  crystalline  incrustations. 
It  is  found  in  the  crater  of  Vesuvius,  and  also 


in  the  salt  mines  of  Stassfurt.  Compound  of 
hydrous  sulphate  of  magnesium  and  potassium. 
.  Picrotox'in,  a  poison,  CjoHa.O,,  (or  pos- 
sibly CiiHi.Os),  extracted  from  the  Indian  berry, 
the  fruit  of  the  East  Indian  Aiiamirta  cocculus 
or  paniculata,  by  treating  with  hot  alcohol  the 
powdered  seed.  The  alcohol  is  distilled,  the 
residue  boiled  with  water  to  which  the  acetate 
of  lead  has  been  added,  and  the  solution  then 
evaporated.  The  crystals,  white  or  transparent 
prisms  or  rays  grouped  in  star-like  forms,  are 
very  bitter  to  the  taste,  are  odorless,  inalterable 
in  the  air,  insoluble  in  the  essential  oils,  but 
soluble  in  cold  water  (150  times  its  bulk),  boil- 
ing water  (25  volumes),  alcohol  (3  volumes),  or 
ether  (25/2  volumes),  and  are  one  of  the  most 
violent  convulsive  poisons  known,  closely  re- 
sembling strychnine  in  their  action.  The  poison 
brings  death  by  asphyxiation  after  severe  con- 
vulsion, and  is  bulbo-medullary  and  not  cerebral 
in  its  action.  Morphine  and  chloral  hydrate  are 
the  antidotes,  but  neither  seems  to  have  antidotic 
force  if  the  original  dose  is  much  above  the 
mortal  minimum.  In  therapeutics  picrotoxin  is 
practically  unused,  though  it  is  valuable  in  epi- 
lepsy, chorea,  chronic  constipation,  etc. 

Pictet,  pek-ta,  or  pe-ta,  Adolphe,  Swiss 
scholar  and  linguist:  b.  Geneva  11  Sept.  1799;  d. 
there  20  Dec.  1875.  He  studied  in  Paris,  Scot- 
land, and  Germany ;  in  1838  became  professor  of 
Eesthetics  and  philology  in  the  University  of 
Geneva;  and  wrote  <Du  Beau  dans  la  Nature, 
I'Art,  et  la  Poesie>  (1856),  >Les  Origines  indo- 
europeennes>  (1859-63),  and  on  the  relation  of 
Celtic  to  Sanskrit.  He  invented  a  percussion 
howitzer  shell  used  by  the  Austrian  army. 

Pictet,  Raoul,  Swiss  physicist:  b.  Geneva 
June  1842.  He  was  professor  in  Geneva  for  a 
time,  but  now  lives  in  Berlin.  In  1877  he  lique- 
fied oxygen,  nitrogen,  and  hydrogen ;  published 
a  memoir  on  that  subject  in  1878;  and  also 
wrote  'Synthese  de  la  Chaleur'  (1879),  <Nou- 
velles  Machines  frigorifiques'  (1885),  'Le  Mate- 
rialisme  et  le  Spiritualisme  par  la  Physique  ex- 
perimentale'  (1896),  'L'Acetylene*  (1896), 
and  other  important  monographs,  on  low  tem- 
peratures and  liquefaction  of  gases,  especially. 

Picton,  pik'ton.  Sir  Thomas,  English  mili- 
tary officer :  b.  Poyston,  Pembrokeshire,  Wales, 
August  1758;  d.  Waterloo,  Belgium,  18  June 
1815.  He  entered  the  army  at  13,  served  at 
Gibraltar,  and  in  1794  went  to  the  West  Indies, 
where  he  distinguished  himself  at  St.  Lucia,  St. 
Vincent,  Martinique,  and  Trinidad,  and  in  1797 
was  appointed  governor-general  of  the  last 
named  island.  In  1801  he  became  its  civil  gov- 
ernor and  was  promoted  brigadier-general.  He 
served  in  the  Peninsular  war  under  Wellington, 
received  rank  as  lieutenant-general  in  1813,  was 
engaged  with  Ney  at  Quatre  Bras  in  1815  and 
was  killed  while  leading  a  charge  at  Waterloo. 

Picton,  Canada,  town  in  Prince  Edward 
County,  Province  of  Ontario,  on  an  arm  of  the 
Bay  of  Quinte;  about  36  miles  southwest  of 
Kingston.     Pop.  (1891)  3,287;  (1901)  3.698. 

Pictones,  pik'ton-ez,  or  Pictavi  {Pictones, 
Pictdvi),  the  ancient  inhabitants  of  a  region  in 
Aquitanian  Gaul,  the  French  province  of  Poitou, 
which  is  now  for  the  most  part  comprised  in  thi. 
Department  of  Vienne;  the  chief  town  of  the 
Pictones  was   Pictava,  modern   Poitiers;  before 


PICTOR  —  PIEDMONT 


the  Roman  conquest  of  Aquitania  its  name  was, 
as  rendered  by  the  Latins,  Limonuni. 

Pic'tor.     See  Equuleus. 

Pictou,  pik-too',  Canada,  a  port  of  entry 
and  capital  of  a  county  of  the  same  name,  Nova 
Scotia,  85  miles  northeast  of  HaUfax,  on  a 
branch  line  of  the  Intercolonial  Railway.  The 
town  was  settled  in  1763  and  occupies  the  site 
of  an  Indian  village.  Pictou  Academy,  organ- 
ized in  1818,  is  its  chief  institution.  The  harbor 
is  safe  and  commodious  and  an  active  export 
trade  is  carried  on  in  the  coal,  and  building 
stone,  of  neighboring  mines  and  quarries,  in 
agricultural  produce,  and  fish.  Pop.  (1901) 
3,235- 

Picts.     See  Scotland. 

Pictured  Rocks,  in  Michigan,  sandstone 
cliffs  about  300  feet  in  height,  extending  along 
the  coast  of  Alger  County,  on  the  south  shore 
of  Lake  Superior;  about  43  miles  east  of  Mar- 
quette. They  are  varied  in  color  and  form, 
quaint  designs  have  been  carved  upon  them  by 
the  elements,  and  a  number  of  waterfalls  still 
continue  the  work  of  change.  The  cliffs  are 
about  five  miles  long.  Longfellow,  in  his  Indian 
tale  of  Hiawatha,  locates  the  wigwam  of  Noko- 
mis  at  Munising  Harbor,  among  the  Pictured 
Rocks. 

Pictures  of  Travel  (Reisebilder),  the  most 
famous  of  the  prose  works  of  Heinrich  Heine. 
It  was  published  in  four  parts,  1826-31,  and  the 
appearance  of  the  first  book  of  these  sketches 
rnarked  an  epoch  in  the  development  of  German 
literature.  It  was  read  with  avidity  by  the  pub- 
lic, and  so  strong  was  its  influence  that  it  gave 
the  first  serious  check  to  a  prevailing  tendency 
in  the  world  of  letters,— the  romantic  tendency. 
The  power  of  the  Romantic  School  was  broken 
by  the  vivid  realism  of  Heine's  <Hartz  Jour- 
ney.' The  keen  observation  of  the  great  lyrist 
and  satirist,_  his  brilliant  searching  criticisms  of 
men  and  institutions,  his  stinging  sarcasms 
poured  out  on  existing  conditions,  were  entirely 
opposed  to  the  spirit  of  Romanticism,  and  its 
author  attained  at  once  to  almost  as  widespread 
a  recognition  as  he  was  ever  to  reach  among 
his  countrymen.  The  brilliancy  and  bitterness, 
the  sweetness  and  the  mockery,  of  his  strange 
nature,  are  all  brought  into  play  in  this,  his 
first  prose  work  of  significance. 

Picu'da,  a  fish.     See  Barracuda. 

Pic[ul,  a  Chinese  weight  of  133^^  pounds. 
It  is  divided  into  lOO  catties,  or  1,600  taels. 

Picus,  pi'kiis  (Lat.,  the  woodpecker),  in 
the  most  ancient  mythology  of  the  Sabines,  Lat- 
ins and  Etrurians,  the  sacred  bird  of  the  god  of 
the  upper  atmosphere,  of  the  land  and  agricul- 
ture, sender  of  rain,  giver  of  fertility.  This 
god  was  Mars,  Mavors,  or  Marspiter  (Mars 
pater,  father  Mars),  who  afterward  was  sup- 
planted by  the  more  than  half-Grecian  god  Jupi- 
ter^ (father  Jove),  while  Mars  or  Mavors  was 
assimilated  to  the  Grecian  god  of  war.  Ares. 
The  Latin  god  Mavors. gave  oracles  by  means 
of  the  noises  made  by  the  woodpecker  tapping  on 
the  trees.  In  the  confusion  of  the  diverse  my- 
thologies, Sabine,  Roman,  Latin,  Etrurian,  the 
woodpecker,  Picus  became  a  form  of  the  god 
himself,  or  son  of  the  god  and  a  famous 
hero,  king  of  Latium,  and  father  of  Faunas. 

Pidavro.     See  Epibaueus. 


Piddig,  pe-deg',  Philippines,  pueblo,  prov- 
ince of  Ilocos  Norte,  Luzon  ;  on  the  Guisi  River, 
near  its  junction  with  the  Pagsan ;  9  miles  east 
of  Laoag,  the  provincial  capital.  It  is  con- 
nected with  Laoag  and  other  towns  by  wagon 
road.     Pop.  10,850. 

Pid'dock,  the  British  name  for  certain 
edible  species  of  mollusks  of  the  genus  Pholas. 
See  Date-shell. 

Pidgin,  pij'in,  Charles  Felton,  American 
statistician  and  novelist :  b.  Roxbury,  Mass.,  i 
Nov.  1844.  He  was  in  mercantile  employment 
in  Boston  1863-73  becoming  in  the  latter  year 
chief  clerk  of  the  Massachusetts  bureau  of 
statistics  of  labor.  He  has  invented  several 
machines  for  the  mechanical  tabulation  of  statis- 
tics. _  arnong  them  the  electric  adding  and 
multiplying  machine,  addition  register,  and  type- 
writer tabulator.  He  has  published:  'Practi- 
cal Statistics'  (1888)  ;  'Quincy  Adams  Sawyer' 
and  'Mason's  Corner  Folks'  (1900)  ;  'Blenner- 
hassett'  (1901)  ;  'Stephen  Holton'  (1902)  ;  'The 
Climax>  (1902);  'Little  Burr'  (1905).  He  has 
also  composed  several  musical  works,  among 
them  'Cambyses,'  a  grand  opera,  and  'Peck's 
Bad  Boy, '  a  musical  comedy. 

Pidgin,  or  Pigeon,  English,  a  form  of  "busi- 
ness Englisli  »  ;  a  conglomeration  of  English  and 
Portuguese  words  wrapped  in  a  Chinese  idiom, 
used  by  English  and  American  residents  in  China 
in  their  intercourse  with  the  natives. 

Pied  (pid)  Piper  of  Hamelin,  The,  accord- 
ing to  a  legend  a  magician  who  promised  to  rid 
the  town  of  Hamelin  from  rats  for  a  stipulated 
sum  of  money.  He  performed  his  task  by 
playing  on  his  pipe  as  he  walked  to  the  river  and 
the  rats,  following  the  music,  were  consequently 
drowned.  On  the  citizens  then  refusing  to  pay 
the  money  the  piper  took  up  his  pipe  once  more 
and  led  the  way  out  of  the  town  followed  by  130 
children.  On  arriving  at  a  hill  known  as  the 
Koppenberg  they  all  entered  the  hill  and  van- 
ished from  sight.  In  the  Hamelin  Rathaus  the 
event  is  recorded  and  it  was  long  supposed  to 
be  historical.  Browning's  poem,  'The  Pied 
Piper  of  Hamelin'    (.1842),  is  based  on  this  tale. 

Piedmont,  ped'mont  (Italian,  Piemonte, 
"Country  at  the  Foot  of  the  Mountains"),  Italy, 
a  compartment  including  the  provinces  of  Cuneo, 
Alessandria,  Novara,  and  Turin.  It  is  separated 
from  France  and  Switzerland  by  the  Alps.  It 
was  a  part  of  France  from  1797  to  1814,  and  was 
at  one  time  the  chief  part  of  the  kingdom  of 
Sardinia  (q.v.).  The  area  is  11,389  square  miles; 
pop.  (1900)  3,398,794.     See  Italy. 

Piedmont,  Battle  of.     After  the  battle  of 

New  ^Market  (q.v.),  15  May  1864,  Gen.  Sigel 
was  relieved,  and  21  May  Gen.  Hunter  was  as- 
signed to  the  command  of  the  Union  forces  in 
the  Shenandoah  Valley.  The  command  in  the 
field  consisted  of  Gen.  J.  C.  Sullivan's  division 
of  infantry,  two  brigades,  under  Cols.  Moor  and 
Thoburn ;  Gen.  J.  Stahel's  division  of  cavalry, 
two  brigades,  under  Cols.  Tibbits  and  Wynkoop, 
and  five  batteries  of  artillery.  With  this  force 
of  8,500  men  and  21  guns,  Hunter  broke  camp 
on  Cedar  Creek  on  the  26th  to  move  on  Staun- 
ton and  Lynchburg,  marched  to  Woodstock,  and 
thence  to  Harrisonburg,  where,  2  June,  he 
learned  that  Gen.  Imboden  was  at  Mt.  Craw- 
ford, eight  miles  distant,  barring  the  direct  road 
to    Staunton.     He  avoided   Imboden   by  passing 
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his  right  by  way  of  Port  Republic.  From  his 
camp  one  mile  south  of  Port  Republic  he  ad- 
vanced early  on  the  morning  of  the  5th  on  the 
Staunton  road,  met  the  Confederate  cavalry  at 
6  A.M.,  and  drove  them  after  a  sharp  skirmish, 
with  a  loss  of  75  men  killed,  wounded,  and  miss- 
ing. At  Piedmont,  seven  miles  southwest  of 
Port  Republic,  Hunter  found  Gen.  W.  E.  Jones 
with  a  Confederate  force  of  6,000  men  and  12 
guns,  strongly  posted,  his  left  resting  on  Middle 
River,  a  tributary  of  the  Shenandoah.  Line  was 
formed,  Moor's  brigade  on  the  right,  Thoburn's 
on  the  left,  Wynkoop's  cavalry  massed  in  rear  of 
Moor.  Hunter's  artillery  opened  at  9  a.m.,  and 
after  a  fire  of  less  than  two  hours  Moor  at- 
tacked the  Confederate  left  and  drove  the  first 
line  back  on  the  second,  which  was  on  a  curving 
ridge  of  heavily  wooded  hills,  and  on  reaching 
which  Moor  was  checked  and  fell  back  with 
some  loss,  the  Confederates  following,  but  soon 
checked  in  turn  by  Moor,  aided  by  the  cross-fire 
of  three  batteries.  Meanwhile  Thoburn  had 
crossed  a  ravine  to  gain  the  Confederate  right 
flank.  Securing  an  advantageous  position,  he 
made  a  charge  on  the  woods  and  heights,  there 
was  a  fierce  struggle,  in  which  bayonets  and 
clubbed  muskets  were  used  on  both  sides ;  Moor 
and  Wynkoop  co-operated  in  the  attack;  and 
the'  Confederates  abandoned  their  position  in 
great  disorder,  leaving  Gen.  Jones  dead  on  the 
field,  with  more  than  1,000  prisoners,  including 
60  officers.  In  killed  and  wounded  the  Confed- 
erate loss  was  about  600.  The  next  day  Hunter 
captured  400  sick  and  wounded.  Three  guns, 
several  battle-flags,  and  a  large  number  of  small 
arms  were  captured.  Hunter's  loss  was  420  killed 
and  wounded.  Gen.  Vaughn,  who  succeeded 
Jones  in  command,  fled  with  not  over  3,000 
effective  men  to  Waynesboro,  and  abandoned 
Staunton.  Hunter  marched  to  Staunton  on  the 
6th,  where  he  was  joined  on  the  8th  by  Gens. 
Crook  and  Averell,  who  had  marched  from 
West  Virginia,  with  10,000  men,  raising  his  force 
to  18,000  men,  with  30  guns.  He  destroyed 
much  public  property  in  Staunton,  broke  the 
railroad  several  miles  east  and  west  of  it,  and  on 
the  morning  of  the  loth  marched  for  Lynchburg. 
Consult:  'Official  Records,'  Vol.  XXXVHI.; 
Pond,  'The  Shenandoah  Valley  in  1864'  ;  The 
Century  Company's  'Battles  and  Leaders  of  the 
Civil  War,>  Vol.  IV.  E.  A.  Carman. 

Piedmont  Plain,  the  name  given  to  that 
part  of  the  Atlantic  coastal  plain,  in  the  United 
States,  which  lies  between  the  Appalachian  high- 
land and  the  coastal  plain  proper.  This  plain 
is  well  defined  in  the  Southern  States,  but  not  so 
distinct  in  New  England.  It  is  nearest  to  the 
ocean  in  New  York ;  in  North  Carolina  it  is 
about  300  miles  wide.  It  is  crossed  by  deep 
river-valleys,  and  is  seamed  with  rugged  gorges, 
and  water  beds.  The  rock  is  harder  and  older 
than  in  the  coastal  plain  proper.  The  "fall  line," 
or  escarpment  over  which  the  Atlantic  rivers 
fall  and  form  cascades  and  rapids,  marks  the 
change  from  the  hard  to  softer  rock  formations. 

Pieds  Puidreaux,  pe-a  pwe-dro.  See  Pie- 
powder Court. 

Piegan  (pe'gan)  Indians,  an  American 
tribe  of  the  Algonquin  family.  Some  2,000  of 
them  reside  on  the  Blackfoot  Reservation  in 
northern  Alontana.  They  are  members  of  the 
Siksika   confederacy,   being  associated   with   the 


Siksikas,  Bloods,  and  other  tribes.  They  are  a 
very  peaceable  people  and  crime  is  almost  un- 
known among  them. 

Piehl,  pel,  Karl,  Swedish  Egyptologist:  b. 
Stockholm  30  March  1853.  He  was  educated  at 
Upsala,  where  he  became  docent  of  Egyptian 
languages  in  1888,  and  in  1893  professor  upon  a 
special  grant  by  the  Riksdag.  He  published 
'Inscriptions  hieroglyphiques'  (1884-99),  'Pe- 
tites  Etudes  egyptologiques*  (1881),  'Diction- 
naire  du  Papyrus  Harris  Nr.  i'  (1882),  and 
many  contributions  to  archaeological  periodicals. 
In  1896  he  became  editor  of  'Le  Sphin.x,'  an 
Egyptological  journal. 

Pieng-an,  pyeng-an,  or  Ping-"yang,  ping 
yang,  Korea,  the  capital  of  the  province  of 
South  Phyong-an  on  the  Ta-tong  river  about  40 
miles  above  its  mouth,  and  about  120  miles  north 
of  Seoul.  The  city  extends  for  two  and  a  half 
miles  along  the  river  bank,  is  surrounded  by  forti- 
fied walls  20  feet  high,  and  is  considered  of  great 
strategic  importance,  being  called  the  "Key  of 
Korea."  Ping-.Yang  is  open  to  foreign  settle- 
ment and  is  the  seat  of  several  Christian  mis- 
sions. Ping- Yang  is  said  to  date  from  11 22  B.C., 
when  the  historic  Ki-Tse  or  Kija,  ancestor  of 
Confucius,  landed  here  from  China,  and  laid  the 
foundations  of  Korean  civilization.  His  tomb 
is  one  of  the  city's  sacred  shrines.  Among  the 
important  incidents  of  the  city's  history  are  the 
defeats  of  the  Chinese  here  by  the  Japanese  in 
1593,  and  again  on  16  Sept.  1894.  Pop.  estimated 
from  60,000  to  100,000. 

Pien'o  (Ital.,  meaning  full),  a  term  often 
used  in  music  as  equivalent  to  tutti,  grandc,  or 
grossi,  to  signify  employment  of  all  the  instru- 
ments of  an  orchestra ;  sometimes  it  is  used  with 
coro,  as  pieno  coro,  full  chorus. 

Pieper,  Franz  August  Otto,  American 
Lutheran  theologian :  b.  Carwitz,  Pomerania, 
Germany,  27  June  1852.  Coming  to  the  United 
States,  he  was  graduated  from  Northwestern 
University,  Watertown,  Wis.,  in  1872,  and  from 
Concordia  Seminary  in  1875.  He  held  a  Lu- 
theran pastorate  at  Manitowoc.  Wis.,  1875-8, 
was  professor  of  theology  at  Concordia  Sem- 
inary 1878-87,  and  president  of  the  latter  insti- 
tution since  the  year  last  named.  Among  ms 
many  published  works  in  German  are:  'Lehre 
von  der  Rechtfertigung*  (1889);  <Wie  studiert 
man  Theologie?'  (1898);  'Lage  der  Kirche  am 
Anfang  des  20.  Jahrhunderts'    (1901). 

Piepowder  (pi'pow-der)  Court,  or  Pier- 
poudre  Court,  a  court  formerly  set  up  at  fairs 
and  markets  in  England  for  the  summary  admin- 
istration of  justice  in  cases  arising  there.  It  is 
also  called  the  Court  of  Dusty  Foot,  which  has 
the  same  meaning  as  piepowder  (a  corruption 
of  the  French  pied  poudrcux),  and  probably  got 
its  name  from  the  fact  of  its  being  chiefly  re- 
sorted to  by  peddlers  and  wayfaring  persons,  to 
whom  the  name  of  picds  puidreaux  was  given  in 
Old  French. 

Pier,    per,    Arthur,    Stanwood,    American 

novelist:  b.  Pittsburg  21  April  1874.  He  was 
graduated  from  Harvard  in  189S,  and  has  been 
an  assistant  editor  of  the  'Youth's  Companion* 
from  1896.  He  has  published:  <The  Peda- 
gogues' (1899);  'The  Sentimentalists'  (1901); 
'The  Triumph'    (1903). 
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Pier,  in  engineering,  a  mole  or  jetty  ex- 
tending out  from  the  land  into  the  water,  adapted 
to  £orm  a  landing  place  for  passengers  or  mer- 
chandise from  ships  which  float  in  the  deep 
water  alongside  the  pier  or  wharf.  They  are 
variously  constructed.  Some  are  founded  on 
piles,  with  cross  timbers,  braces,  and  sheathing; 
floor  timbers  afford  a  road  for  the  traffic.  The 
wooden  structure  is  sometimes  filled  up  with 
stone,  like  a  dike;  at  other  times  it  is  of  the 
nature  of  trestle  work.  See  Dock;  Mole; 
Wharf. 

Pierce,    Franklin,    14th    president   of    the 
United    States:    1).    Hillsboro,    N.   H.,   23    Nov. 
1804 ;  d.  Concord,  N.  H.,  8  Oct.  1869.     He  was 
graduated     from     Bowdoin     College     in     1824; 
studied  law  in  the  oflice  of  Levi  Woodbury  at 
Portsmouth,    and    later    at    the    law    school    in 
Northampton,   Mass.,   and   was   admitted   to   the 
bar   in    1827.     He   began   practice   at   Hillsboro, 
and  after  some  discouragements  attained  marked 
success.     He  early  turned  his  attention   to  pol- 
itics, and   in   the  election  of   1828  warmly   sup- 
ported Jackson  for  the  Presidency.     In  1829  he 
was   elected   to    the   lower    house   of   the    New 
Hampshire  legislature,  where  he  served  for  four 
years,    and    in   the    last   two   years    was   chosen 
speaker.     In   1832  he  was  elected   a  member  of 
Congress,  and  re-elected  in  1834;  he  served  on 
the  judiciary   and   other   important   committees, 
iDut  did  not  attain  distinction  in  debate.     He  was 
known,  however,  as  a  faithful  supporter  of  the 
Democratic  administration.     He  sustained  Jack- 
son's opposition  to  the  internal  improvement  sys- 
tem, and  made  a  speech  against  the  bill  author- 
izing an  appropriation  for  the  military  academy 
at  West  Point,  to  which  institution  he  was  long 
opposed.     On   the  question   of  slavery  he   sided 
with  the  South,  and  opposed  anti-slavery  mea- 
sures in  every  shape.     In  1836  he  was  elected  to 
the  United  States  Senate,  of  which  he  was  the 
youngest  member    when   he   took  his   seat.     He 
was  a  member  of  the  Senate  committee  appointed 
to    consider    the   petitions    for   the    abolition    of 
slavery  in  the  District  of  Columbia,  which   re- 
ported   that    such    petitions    should    not    receive 
consideration.     In   1842  he  resigned  his   seat  in 
the  Senate,  and  resumed  the  practice  of  law  in 
Concord,  N.  H. ;   he  soon  became  distinguished 
as  a  lawyer  and  established  a  large  practice.     In 
1846    President    Polk   offered   him    the   post   of 
United    States    attorney-general,    which    he    de- 
clined.    He  also  declined  to  be  a  candidate  for 
governor  of  the  State,  but  accepted  the  position 
of    United    States    district    attorney    for    New 
Hampshire;   and  he   still   continued  to  manifest 
an  interest  in  politics.     In  1847,  when  the  State 
of  New  Hampshire  was  called  upon  to  furnish 
troops  for  the  Mexican  War,  he  enrolled  him- 
self a  member  of  one  of  the  first  volunteer  com- 
panies  of   Concord ;    he   soon    received   the   ap- 
pointment   of    colonel    of    the    Ninth  _  regiment, 
shortly  after  was  commissioned  brigadier-general 
of  the  army,   and   was   ordered   to   Vera   Cruz. 
From   there  he   led  his  men   to   join   the  main 
body  of  the  army  under  General  Scott  at  Puebla, 
which  he  reached  7  August  after  a  hard  march 
and  several   sharp  engagements  with   guerrillas. 
In  the  battle  of  Contreras  he  was  severely  hurt 
hy  the  falling  of  his  horse,  but  continued  during 
the  day  at  the  head  of  his  brigade.     In  the  battle 
of   Churubusco,   while   leading  his    men   against 


the  enemy,  he  fell  fainting  from  the  pain  of  his 
injuries,  but  refused  to  quit  the  field.  He  was 
also  present  at  the  battles  of  Molino  del  Rey  and 
Chapultepec,  and  remained  till  December  in  the 
City  of  Mexico,  after  its  capitulation. 

In  1850  he  was  elected  a  member  of  the  con- 
vention to  revise  the  State  Constitution  of  New 
Hampshire  and  was  chosen  president  of  the  con- 
vention by  an  almost   unanimous  vote ;    in   this 
position  he  exerted  himself  to  procure  the  re- 
moval   from    the    constitution    of    the    tests    by 
which     Catholics    were    excluded    from    certain 
offices,   and   the  abolition  of  property  qualifica- 
tions.    In  the  Democratic   National   Convention 
of   1852  he   was   nominated   for  the   Presidency 
on  the  4Qth  ballot,  and  in  November  was  elected 
President  of  the   United  States,  receiving   254 
electoral  votes.     His  selection  of  his  cabinet  offi- 
cers  was   eminently   wise,   and   no   change   was 
made   in    the   cabinet    while   he    was    President. 
Among  the   more   important   events   of  his   ad- 
ministration were  the  Gadsden  Purchase   (q.v.), 
the  publication  of  the  Ostend  Manifesto   (q.v.), 
the    settlement    of    the    boundary    dispute    with 
Mexico,  the  signing  of  treaties  with  Japan  and 
Great    Britain,   the   bombardment   of    Greytown, 
Nicaragua,  and  Walker's  filibustering  expedition 
to  Nicaragua ;  bills  providing  for  the  reorganiza- 
tion of  the  consular  and  diplomatic  service,  and 
for  the  organization  of  the  court  of  claims  were 
also  passed  and  signed  by  the   President.     The 
passage  of  the   Kansas-Nebraska  bill,  repealing 
the  Missouri  Compromise,  outranked  in  impor- 
tance all  other  events  in  Pierce's  administration ; 
it  resulted  in  constant  strife  between  free-State 
and  slavery  elements  in    Kansas,  and  in  corre- 
sponding   ill-feeling    and    discord    between    the 
North  and  South.     (See  Kansas;  Kansas-Ne- 
braska  Bill.)     Pierce   approved  and   gave  his 
support  to  the  Kansas-Nebraska  bill,   and  used 
his  influence  in  favor  of  the  pro-slavery  forces; 
his  special  message  to  Congress  in   1856  repre- 
sented the  formation  of  a  free- State  government 
in  Kansas  as  an  act  of  rebellion.     His  attitude  in 
this  matter  roused  considerable  opposition  in  the 
North,  and  alienated  from  him  the  support  of  a 
considerable  element,  especially  in  New  England. 
In  1856  he  was  again  a  candidate  for  the  Presi- 
dency, but  did  not  obtain  the  nomination,  though 
receiving  a  large  vote  on  the  first  ballot.     At  the 
close    of    his    administration    he    traveled    ex- 
tensively in  Europe,  returning  in  i860.     He  took 
no   further  active  part  in  politics,  but  in  April 
1861  made  a  speech  to  a  mass  meeting  at  Con- 
cord,  N.   H.,   in   which   he   declared   himself   in 
favor  of  the  Union  against  the   Southern  Con- 
federacy, and   urged   the  people   to  give  to  the 
national   administration   a  cordial   and   vigorous 
support. 

Consult:  Bartlett,  <The  Life  of  Pierce' 
(1852)  ;  Hawthorne,  *Life  of  Franklin  Pierce' 
(1852);  Carroll,  <Review  of  Pierce's  Adminis- 
tration' (1856)  ;  Irelan.  < History  of  the  Life, 
Administration  and  Times  of  Franklin  Pierce' 
(1888);  Stoddard,  'Franklin  Pierce'  (in  his 
•Lives  of  the  Presidents,'  18 


Pierce,  George  Foster,  American  Metho- 
dist bishop,  son  of  Lovick  Pierce  (q.v.)  :  b. 
Greene  County,  Ga.,  3  Feb.  1811 ;  d.  near  Sparta, 
Ga.,  3  Sept.  1884.  He  was  graduated  from 
Franklin  College,  Athens,  Ga.,  in  1820,  and  en- 
tered the   ministrv   in    1831.     He  attained   great 


FRANKLIN    PIERCE, 

FOURTEENTH    PRESIDENT   OF   THE    VNITED    STATES. 
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popularity  as  a  preacher,  was  president  of  the 
Georgia  Female  Seminary,  Macon,  Ga.,  in 
1839-42,  of  Emory  College,  Oxford,  Ga.,  in 
1849-54,  and  was  elected  bishop  in  the  latter 
year.  He  was  a  member  of  the  convention 
which  met  at  Louisville,  Ky.,  in  1846,  and  or- 
ganized the  Methodist  Episcopal  Church,  South, 
and  was  prominently  connected  with  it  until  his 
death.  Consult  'Life'  by  George  G.  Smith 
(1888). 

Pierce,  Lovick,  American  Methodist  cler- 
gyman:  b.  Halifax  County,  N.  C,  17  March 
1785;  d.  Sparta,  Ga.,  9  Nov.  1879.  He  entered 
the  Georgia  Conference  in  1805,  was  chaplain  in 
the  army  in  the  War  of  1812,  and  afterward 
studied  medicine,  which  he  practised  until  1821, 
when  he  re-entered  the  ministry.  He  was  prom- 
inently connected  with  the  organization  of  the 
Methodist  Episcopal  Church,  South,  in  1846, 
and  was  famous  for  pulpit  eloquence. 

Pierians,  pi-e'rT-anz,  or  Pierides,  pT-er'i- 
dez,  a  name  given  the  Muses  from  their  birth- 
place, Pieria  in  Thessaly. 

Pier'idae,  a  large  family  of  butterflies,  of 
medium  or  large  size,  and  chiefly  white  and  yel- 
low in  their  coloration,  and  represented  in  all 
parts  of  the  world.  They  are  distinguished  from 
their  nearest  relatives,  the  Papilionida  (q.v.), 
by  the  fact  that  all  six  legs  are  fully  developed 
in  both  sexes ;  and  from  the  Hesperida:  and  Ly- 
cecnida,  by  the  greater  specialization  of  the  neu- 
ration  of  the  wings.  The  widespread  "cabbage- 
white"  is  a  typical  representative.  A  well-known 
American  genus  is  that  of  the  orange-tips  (q.v.). 

Pierne,  pe-ar-na,  Gabriel,  French  organist 
and  composer :  b.  Metz,  Germany,  1863.  He  was 
graduated  from  the  conservatory  at  Paris  and  in 
1882  won  the  Prix  de  Rome ;  in  1890  he  was 
appointed  organist  at  Saint  Clothilde  and  has 
since  devoted  much  time  to  composition.  His 
operas  have  been  very  successful,  particularly 
<Izeil'    (1894). 

Piero  di  Casimo,  pe-a-ro  de  ka-se-mo, 
Italian  painter:  b.  Florence  about  1462;  d.  there 
1521.  He  was  a  pupil  of  Casimo  Roselli  and  at 
times  was  influenced  by  Signorelli,  Filippino 
and  Leonardo  da  Vinci.  He  devoted  himself  to 
landscape  backgrounds,  which  w^ere  always  ably 
executed,  if  somewhat  fantastic  in  character. 
This  feature  is  especially  notable  in  his  'Death 
of  Procris'  (National  Gallery,  London).  Flis 
pictures  are  somewhat  rare,  though  the  galleries 
of  Florence,  Rome,  Paris  and  London  possess 
several  specimens. 

Piero  Delia  Francesca.  See  Francesca, 
Piero  Della. 

Pierola,  pe-a-ro'Ia,  Nicholas  de,  Peruvian 
politician :  b.  Camana,  Peru,  5  Jan.  1839.  He 
was  educated  in  the  college  of  Santo  Toribio  in 
Lima,  admitted  to  the  bar  in  i860  and  was  con- 
nected with  various  journalistic  enterprises.  In 
1869-72  he  was  minister  of  finance  under  Presi- 
dent Balta.  Impeached  under  the  administration 
of  Pardo,  he  came  to  the  United  States,  though 
acquitted,  and  interested  himself  in  revolution- 
ary schemes,  .^t  the  outbreak  of  the  war  be- 
tween Chile  and  Peru  his  services  were  accepted 
by  President  Pardo  and  he  returned  to  Peru  in 
1879.  Upon  the  flight  of  Pardo  he  headed  a 
revolt  against  the  government,  but  was  defeated. 
In  1885  he  was  banished  for  attempting  to  seize 


the  presidency,  but  in  1894  headed  a  revolt  which 
succeeded  in  overthrowing  President  Caceres. 
Pierola  was  thereupon  elected  president  and 
served  until  the  end  of  his  term  in  1899. 

Pierpont,      per'pont,      Francis      Harrison, 

American  politician  :  b.  Monongalia  County,  Va. 
(now  West  Virginia),  1815;  d.  Pittsburg,  Pa., 
24  March  1899.  He  was  graduated  from  Alle- 
gheny College,  Meadville,  Pa.,  in  1839,  was  ad- 
mitted to  the  bar  and  established  a  law  practice 
in  Fairmount,  Va.,  where  he  soon  became  widely 
known.  He  was  a  staunch  Whig  and  Abolition- 
ist and  at  the  outbreak  of  the  Civil  War 
remained  loyal  to  the  Union,  organized  the  con- 
vention which  decided  that  the  western  part  of 
Virginia  should  remain  in  the  Union  and  was 
elected  governor  of  the  "Restored  Government 
of  Virginia."  He  was  recognized  by  President 
Lincoln,  authorized  to  raise  troops  for  home 
protection  and  after  serving  two  years  of  the 
unexpired  term  was  re-elected  for  a  term  of  four 
years.  After  the  organization  of  West  Virginia 
as  a  State  and  her  admission  into  the  Union 
Governor  Pierpont  removed  his  capital  to  Alex- 
andria and  after  the  evacuation  of  Richmond 
transferred  the  government  to  that  city,  where 
he  continued  as  governor  of  the  loyal  section  of 
the  State  until  1868.  In  1868-70  he  served  in 
the  legislature  and  afterward  lived  in  retirement 
until  appointed  internal  revenue  collector  by 
President  Garfield. 

Pierpont,  John,  American  Unitarian  cler- 
gyman and  poet ;  b.  Litchfield,  Conn.,  6  April 
1785;  d.  Medford,  Mass.,  27  Aug.  1866.  He 
was  graduated  from  Yale  in  1804,  studied  law  at 
Litchfield  and  after  admission  to  the  bar  of 
Essex  County,  Mass.,  practised  for  a  short  time 
at  Newburyport.  Later  he  studied  theology  and 
in  1819  was  ordained  pastor  of  the  Hollis  Street 
Church  in  Boston.  His  outspoken  views  on 
temperance,  anti-slavery,  and  other  reforms  oc- 
casioned his  dismissal  from  the  parish  in  1845, 
and  he  was  subsequently  pastor  of  LTnitarian 
churches  at  Troy,  N.  Y.,  and  Medford,  Mass. 
His  'Airs  of  Palestine,'  first  issued  in  1816, 
was  republished  in  a  volume  entitled  'Airs  of 
Palestine,  and  Other  Poems'  (1840).  He  also 
published  'Anti-Slavery  Poems*  (1843).  One 
of  his  best-known  poems  is  'Warren's  .\ddress 
at  the  Battle  of  Bunker  Hill',  and  the  pathetic 
lines  on  the  death  of  his  son  are  still  remem- 
bered. 

Pierpoudre  Court.    See  Piepowder  Court. 

Pierre,  pe-ar',  S.  Dak.,  city,  capital  of  the 
State,  county-seat  of  Hughes  County ;  on  the 
Missouri  River,  and  on  the  Chicago  &  N.  W. 
R.R. ;  near  the  central  part  of  the  State.  It  was 
settled  in  1880  and  incorporated  in  1883.  It  is 
in  an  extensive  farming  and  stock-raising  region, 
and  in  a  natural  gas  belt.  Its  industries  are  chiefly 
connected  with  farm  products,  natural  gas,  and 
the  shipment  of  cattle.  About  1,000  car  loads 
of  live-stock  are  exported  each  year  from  this 
city.  It  is  the  seat  of  a  Government  Indian 
Industrial  School,  it  has  public  and  _  parish 
schools,  a  public  library,  and  Saint  Mary's  Hos- 
pital. The  city  owns  and  operates  the  gas  plant, 
electric-light  plant,  and  waterworks.  Pop. 
(1890)   3,233;   (1900)   2,306. 

Pierrepont,  per'pont,  Edwards,  American 
jurist  and  diplomat:  b.  New  Haven.  Conn.,  4 
March  1817;  d.  New  York  6  March  1892.     He 
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was  graduated  from  Yale  in  1837,  admitted  to 
the  bar  in  1840,  established  a  law  practice  in 
Cincmnati,  Ohio,  where  he  remained  until  1845, 
when  he  removed  to  New  York.  In  1847  he 
was  elected  judge  of  the  superior  court  of  New- 
York,  resigning  in  i860.  In  1862  he  was  ap- 
pointed by  President  Lincoln  to  conduct  with 
John  A.  Dix  the  trials  of  the  prisoners  of  State, 
and  in  1864  actively  supported  Lincoln  in  the 
Presidential  campaign.  He  was  prosecutor  for 
the  government  of  John  H.  Surratt,  indicted  for 
complicity  in  the  assassination  of  Lincoln,  and 
in  1869-70  was  United  States  district-attorney 
for  southern  New  York.  In  1870  he  was  one  of 
the  committee  of  70  which  fought  the  Tweed 
ring,  and  in  1875  became  attorney-general  of  the 
United  States,  which  office  he  resigned  in  1876 
to  accept  the  appointment  of  minister  to  England. 
He  resigned  this  post  in  1878,  and  resumed  his 
law  practice. 

Pierrot,  pe-a-ro',  in  France,  one  of  the 
characters  that  appear  in  pantomime.  The  pier- 
rot  is  a  cunning  and  shameless  poltroon,  whose 
delight  is  in  mischief  or  roguery.  His  dress  is 
white,  very  wide,  and  loose,  with  huge  buttons. 

Piers  Plowman.   See  Langl.^nde,  William. 

Piers  Plowman's  Crede,  an  early  English 
satirical  alliterative  poem,  written  about  1394. 
It  follows  in  general  the  style  of  the  "Vision  of 
Piers  Plowman,'  from  which,  as  from  the 
'Plowman's  Tale'  (by  the  author  of  the 
'Crede'),   it   should   be   differentiated. 

Pierson,  per'sdn,  Abraham,  American  edu- 
cator; b.  Lynn,  Mass.,  1641  ;  d.  Killingworth, 
Conn.,  7  March  1707.  He  was  graduated  from 
Harvard  in  1668,  ordained  in  the  following  year, 
served  in  charge  of  various  pastorates,  and  in 
1700  was  one  of  the  founders  of  Yale  College, 
of  which  he  became  the  first  president  in  1701. 
He  remained  in  that  office  until  his  death  in 
1707. 

Pierson,  Arthur  Tappan,  American  Pres- 
byterian clergyman ;  b.  New  York  6  March 
1839.  He  was  graduated  from  Hamilton  Col- 
lege, Clinton,  N.  Y.,  in  1857.  and  was  a  Con- 
gregational minister  until  1863,  when  he  en- 
tered the  Presbyterian  body.  He  has  held  many 
important  pastorates  in  the  United  States,  was 
pastor  of  the  Metropolitan  Tabernacle  in  Lon- 
don in  1891-3,  and  of  Christ  Church,  there,  in 
1901-3.  He  has  lectured  on  missions  in  the 
United  States  and  in  Scotland,  and  is  author  of: 
'Keys  to  the  World'  (1888);  'Heart  of  the 
Gospel'  (1892)  ;  'New  Acts  of  the  Apostles' 
(1894);  'The  Gordian  Knot'  (1902);  'The 
Keswick  Convention'    (1903);  etc. 

Pierson,  Israel  Coriell,  American  actuary: 
b.  Westland,  N.  J.,  22  Aug.  1843.  He  was  grad- 
uated from  the  University  of  the  City  of  New 
York  in  1865.  He  is  actuary  of  the  Washington 
Life  Insurance  Company,  and  first  vice-president 
of  the  Actuarial  Society  of  America,  of  which 
he  was  secretary  1889-99. 

Pieter  de  Hooch  Cor  Hoogh),  pe  ter  de 
hoH  (hog),  Dutch  painter:  b.  1630;  d.  1681. 
Very  little  is  known  of  the  life  of  this  painter, 
of  whom  no  authenticated  portrait  exists,  and 
a  number  of  contemporary  Pieter  de  Hoochs 
have  added  confusion  to  the  various  printed  ac- 
counts. His  birthplace  is  unknown,  but  from 
documentary   evidence   he   seems   to   have   been 


living  at  The  Hague  from  1653  to  1655.  where 
he  was  employed  as  servant  to  a  merchant,  Jus- 
tus de  la  Grange,  and  painted  pictures  as  he  had 
opportunity.  He  is  recorded  20  Sept.  1655  as 
a  member  of  the  Painters'  Guild  of  St.  Luke  at 
Delft.  Two  years  later  he  is  lost  sight  of,  and 
remains  in  obscurity  until  he  is  found  in  Am- 
sterdam in  1668.  Here  he  came  under  the  influ- 
ence of  Rembrandt,  an  influence  of  highest  im- 
portance to  his  art.  No  picture  of  de  Hooch  is 
dated  later  than  1677,  and  it  is  assumed  that  he 
died  shortly  afterward.  He  is  a  painter  of  genre 
subjects,  choosing  for  the  most  part  Dutch  in- 
teriors, though  there  exist  a  number  of  ex- 
terior scenes  —  scenes  of  cottage  life  outdoors, 
where  the  landscape  features  are  ably  handled. 
Though  several  of  his  pictures  exhibit  animated 
groups  of  people,  he  for  the  most  part  relegates 
the  human  element  to  a  subordinate  position  and 
paints  sunlight  as  his  principal  object.  His  rep- 
utation has  increased  in  recent  years  ;  the  English, 
who  possess  many  of  his  best  works,  being  earli- 
est in  showing  their  appreciation.  His  greatest 
works  are:  'The  Country  House'  and  'The 
Battery'  in  the  Ryks  Museum,  Amsterdam : 
the  'Card  Party'  in  the  Louvre,  and  the  'Dutch 
Interior'  in  the  National  Gallery.  An  'In- 
terior' is  in  the  Metropolitan  Museum,  New 
York,  and  other  examples  in  the  private  col- 
lections of  C.  F.  Yerkes  of  Chicago  and  H.  O. 
Havemeyer,  New  York. 

Pietermaritzburg,  pe-ter-mar'its-boorg,  or 
simply  Maritzburg,  South  Africa,  the  capital 
of  Natal,  situated  on  an  elevated  plain,  2,200  feet 
above  sea-level,  45  miles  by  rail  west-north- 
west of  Durban,  on  the  river  Umsindusi,  a  tribu- 
tary of  the  Umgeni.  It  is  a  thriving  and 
pleasant  town,  well  laid  out,  with  broad  streets, 
many  planted  with  trees,  and  lighted  by  gas 
and  electricity.  It  contains  several  handsome 
public  buildings,  including  the  Legislative  Coun- 
cil building,  in  front  of  which  is  a  white  marble 
statue  of  Queen  Victoria.  Pietermaritzburg  is 
the  seat  of  an  Anglican  bishopric,  and  among 
its  churches  are  two  cathedrals.  Its  educational 
institutions  include  a  library,  a  small  museum, 
Maritzburg  College,  and  several  public  schools, 
an  Anglican  college  for  girls,  and  a  Roman 
Catholic  convent.  The  town  has  several  re- 
serves for  recreation  purposes,  the  chief  being 
Alexandra  Park.  The  Botanic  Gardens  are 
situated  a  short  distance  from  the  town.  The 
extensive  waterworks  cost  about  $300,000.  Fort 
Napier  contains  the  barracks.  The  chief  in- 
dustries are  the  building  of  carts  and  wagons, 
tanning,  and  brewing,  and  there  is  some  trade 
in  hides,  etc.  Pietermaritzburg  was  founded 
by  Boers  in  1839,  and  derives  its  name  from 
two  Boer  leaders,  Pieter  Retief  and  Gert  Maritz. 
Pop.  in  1900  (excluding  military,  etc.)  28,500. 

Pi'etism,  a  religious  movement  in  the 
Lutheran  churches  of  Germany,  which  had  its 
rise  toward  the  end  of  the  17th  century.  Like 
Methodism  and  Methodist,  Pietism  and  Pietist 
were  originally  terms  of  contempt  bestowed  on 
religious  innovators  by  their  conservative  op- 
ponents. The  author  of  the  Pietist  movement 
was  Philip  James  Spener,  a  Lutheran  pastor  at 
Frankfort  on  the  Alain  who  in  1670  began  to 
hold  private  conferences  in  his  own  house  with 
devoutly  inclined  people,  in  which  the  Scrip- 
tures were  explained  with  a  view  solely  to  the 
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promotion   of   inward   piety   instead   of  the   in- 
culcation  of    dogmatic   beliefs.      In   a   book   en- 
titled 'Pia  Desideria*   (1675)  he  sought  to  bring 
the  Lutheran  Church  back  to  its  original  prin- 
ciples.     That   church,    the    foundation   principle 
of  which  was,  for  Luther,  Christian  faith  in  the 
heart   and  acceptance   of  the   Scriptures   as   the 
supreme  rule  of  life  and  belief,  had  become  a 
creed-bound  institution  with  an  inflexible  system. 
In   the   pulpits  the  dogmas  of  the  creeds   were 
continually  e.xpounded   and  defended,  while  the 
Bible  was  made  of  no  account  by  preachers  and 
pastors,  in  the  theological  schools  or  in  the  fam- 
ily.    The  true   pastoral  work  of  the   Christian 
ministry,    that    of    forwarding    the    moral    and 
spiritual  welfare  of  the  people  was  in  desuetude. 
To  remedy  these  evils   Spener   proposed   in  his 
\york:    i,    Cultivation    of   devout   study   of   the 
Scriptures    in   private   meetings ;   2.    Recognition 
of   the   Christian   priesthood   of  all  the    faithful 
by  giving  to  the  laity  a  share  in  the  government 
of  the  Church ;  3,  Insistence,  in  pulpit  discourse, 
upon    the   necessity   of   vital   personal    piety;   4, 
Kindly    persuasion    instead    of    polemic    bitter- 
ness  in   dealing  with   heretics   and   unbelievers ; 
5,  Making  theological  seminaries  schools  of  per- 
sonal piety  no  less  than  of  doctrine ;  6,  Banish- 
ing from  the  pulpit  the  tricks   of  rhetoric  and 
substituting    heart-to-heart   hortation    to   Chris- 
tian   faith   and   love.      The   book    made   a   deep 
impression  throughout  Germany  among  the  de- 
vout laity  and  the  more  earnest  clergy.     Spener 
was    the    same    year    appointed    court    chaplain 
at  Dresden,  and  in  that  station  was  the  means  of 
bringing  about  a  reformation  of  the  system  of 
catechetical   instruction   throughout   Saxony.    In 
the  Leipsic  University  some  of  the  students  and 
docents  of  the  theological  school  formed  them- 
selves into  a  society  for  study  of  the  Scriptures 
both     intellectual     and     devotional,     and     those 
among  them  who  were  the  more  advanced  con- 
ducted  courses   of  practical   exposition  and   ap- 
plication of  the  sacred  text,  to  which  students 
and   townspeople   resorted  eagerly,    so   that  the 
Church    authorities   were   alarmed   and  the   lec- 
tures were  suppressed  by  the  government.     The 
young  theologians  thereupon  left  the  university 
and  the  city  and  entered  the  new  university  just 
founded  at  Halle  by  friends  of  the  new  move- 
ment; thereafter  Halle  was  the  chief  centre  of 
Pietism.      Like   most   other   reformatory    move- 
ments whether  in  church  or  state,  its  aims  were 
from  first  to  last  condemned  as  impious   or  as 
seditious,  but  one  by  one  they  were  adopted  by 
their     antagonists;     Pietism     as     an     organized 
movement  subsisted  till  the  middle  of  the   i8th 
century;   its  tnonument  was  a  state  church  re- 
formed in  nearly  every  particular  in  accordance 
with   Spener's  programme. 

Pi'etists.  See  Religious  Sects. 
Pietra  Dura,  pe-a'tra  doo'ra,  a  kind  of 
mosaic  e.xecuted  in  Italy,  and  especially  at  Flor- 
ence, in  hard  stones,  such  as  topazes,  garnets, 
carnelians,  rubies,  etc.  Inferior  kinds,  in  which 
imitation  stones  are  used,  are  largely  made  in 
England. 

Piezom'eter,  an  instrument  for  measuring 
the  compression  of  water  and  other  liquids  under 
pressure.  The  pressure  is  gauged  by  the  man- 
ometer, and  the  amount  of  compression  indi- 
cated by  mercury  in  a  glass  tube. 
Pig.     See  SwiNK, 


Pig-iron.  See  Iron  and  Steel  Industry  in 
America. 

Pigafetta,  pe-ga-fet'ta,  (Francesco)  Anto- 
nio, Italian  explorer  and  historian:  b.  Vi- 
cenza,  Italy,  1491 ;  d.  there  about  1535.  He  ac- 
companied Magellan  on  his  voyage  round  the 
world  in  f5i9-23,  and  wrote  the  journal  which 
constitutes  the  only  history  of  the  voyage  which 
remains,  as  that  written  by  D'Anghiera  was  de- 
stroyed during  the  storming  of  Rome  in  1527. 
The  first  complete  edition  of  this  valuable  work 
was  published  under  the  title  'Primo  Viaggio 
intorno  al  Globo  Terracqueo'   (1800). 

Pigeon,  a  general  name  applied  to  any 
species  of  bird  of  the  family  Coluiiibida,  or  col- 
lectively to  the  entire  group,  or  in  an  even  wider 
sense  to  the  whole  order  Columba.  No  sharp 
distinction  can  be  drawn  between  the  usage  of 
the  words  dove  and  pigeon  for  birds  of  this 
group ;  though  in  a  general  way  the  former  is 
applied  to  the  smaller  and  more  delicate,  the 
latter  to  larger  and  more  robust  forms.  In  the 
articles  Columb.e  and  Columbid.e  will  be  tound 
some  account  of  the  characteristics,  distribu- 
tion, and  chief  groups  of  the  pigeons,  and  under 
Dove  descriptions  of  a  few  representatives  of 
the  smaller  wild  species.  This  article  will  be 
confined  to  a  discussion  of  the  origin,  varieties, 
and  care  of  the  domestic  pigeons,  and  a  brief 
account  of  a  few  of  the  native  wild  species  to 
which  the  name  "pigeon"  most  properly  applies. 
Accepting  the  conclusions  of  Darwin,  who  in- 
vestigated the  subject  extensively,  ornithologists 
and  fanciers  trace  the  origin  of  all  the  numer- 
ous varieties  of  domestic  pigeons  to  the  com- 
mon rock-pigeon  {Columba  livia)  of  Europe  and 
North  Africa.  The  ease  with  which  many  wild 
species  of  pigeons  hybridize  and  produce  fertile 
offspring  is,  however,  well  known ;  and  there 
is  much  reason  to  believe  that  the  strain  of  the 
domestic  pigeons  is  not  entirely  pure,  but  has 
been  mixed  from  time  to  time  with  certain 
Asiatic  species,  and  especially  with  such  true 
rock-pigeons  as  C.  Icuconota  and  C.  intermedia. 
However,  all  of  these  forms  are  very  closely  re- 
lated, differing  in  little  besides  color ;  and  there 
is  no  reason  to  doubt  that  C.  livia  is  the  pre- 
dominant ancestral  species. 

Many  individuals  of  the  common  dovecot 
pigeon  —  those  of  a  grayish-blue  color  with 
white  lower  backs  and  two  black  wing-bars  — 
very  closely  resemble  the  wild  rock-pigeon.  In 
the  wild  state  the  rock-pigeon  inhabits  the  rocky, 
sea  coasts  and  neighboring  islands  of  Europe 
and  North  Africa,  but  is  rare  inland;  though  in 
many  places  flocks  of  domestic  pigeons  have  re- 
verted to  the  feral  state  and  have  re-acquired 
most  of  the  characteristics  of  their  wild  an- 
cestors. Indeed,  several  of  the  so-called  spe- 
cies found  in  various  parts  of  Europe,  Asia, 
and  Egypt,  are  considered  by  Darwin  to  have 
thus  originated.  Like  their  domesticated  de- 
scendants, wild  rock-pigeons  are  gregarious  and 
live  in  communities  among  the  caves  and  fis- 
sures of  inaccessible  cliffs,  where  they  associate 
with  cormorants  and  other  sea-birds.  In  the 
early  morning  they  fly  in  flocks  to  the  cultivated 
districts  for  the  purpose  of  feeding  upon  grains 
and  seeds.  They  also  relish  snails,  insects,  and 
fruits.  Except  when  with  young,  whose  needs 
force  them  to  return  to  the  nesting  site  more 
frequently,  they  remain  in  the  fields  throughout 
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the  day.  These  pigeons  are  little,  if  at  all, 
migratory,  and  during  the  winter  congregate  in 
larger  flocks  which  search  the  farming  districts 
for  food.  About  April  a  simple  nest  of  grass 
and  twigs  is  constructed  on  a  rock-ledge,  and 
two  eggs  are  laid.  After  the  young  are  able  to 
leave  the  nest  a  second,  and  perhaps  a  third, 
pair  is  raised.  They  are  strictly  monogamous, 
and  are  said  to  mate  for  life.  In  movements, 
voice,  and  other  ordinary  habits  they  resem- 
ble the  common  domestic  pigeon. 

Rock-pigeons  take  very  kindlj'  to  domestica- 
tion, and  they,  and  perhaps  closely  related  spe- 
cies, have  been  confined  and  bred  for  an  im- 
memorable  period,  not  alone  because  of  the  very 
excellent  quality  of  their  flesh  as  food,  but  also 
as  carriers  of  messages,  and  because  of  the  in- 
terest attached  to  the  remarkable  and  numerous 
varieties  to  which  they  give  origin.  It  is,  how- 
ever, probable  that  pigeons  were  first  domesti- 
cated solely  for  the  purpose  of  supplying  the 
table;  at  least  the  earliest  known  record,  more 
than  3000  B.C.,  signifies  their  use  for  this  pur- 
pose by  the  Egyptians.  Several  hundred  dis- 
tinct varieties,  of  which  about  150  are  named 
and  recognized  by  fanciers,  have  been  produced 
under  domestication,  some  of  them  differing  but 
little,  others  to  a  marvelous  degree,  from  the 
wild  stock ;  many,  indeed,  are  almost  monstrous. 
Concerning  the  origin  of  many  of  the  principal 
types  of  domestic  pigeons,  very  little  is  known 
historically.  Some  of  them,  as  the  carriers  or 
homing-pigeons,  are  certainly  very  ancient,  and 
the  Romans,  who  valued  pigeons  highly,  had 
many  races,  the  pedigrees  of  which  were  care- 
fully recorded.  Darwin  based  his  conclusion 
that  all  this  multitude  of  divergent  forms  could 
be  traced  back  to  a  common  ancestry  in  the 
rock-pigeon  not  only  on  the  well-known  facts  of 
the  ease  with  which  the  rock-pigeon  can  be  do- 
mesticated, the  resemblance  in  appearance, 
habits,  and  voice  between  the  common  domestic 
pigeon  and  the  wild  rock-dove,  and  the  geo- 
graphical distribution  of  thfe  latter,  but  also 
upon  a  most  painstaking  anatomical  study  of 
many  varieties  and  of  the  facts  of  breeding 
and  reversion.  He  noticed  that  triple  crosses 
between  distinct  varieties  of  no  matter  what 
color,  were  very  likely  to  produce  in  the  third 
generation  a  color  pattern  precisely  like  that  of 
the  wild  race.  The  remarkable  persistence  of 
the  white  wings,  which  breeders  find  to  be  one 
of  the  most  difficult  features  to  breed  out  of 
fancy-colored  strains,  points  to  C.  livia,  of  which 
this  feature  is  a  characteristic.  Darwin's  views 
have  been  generally  accepted,  as  has  his  classifi- 
cation of  the  numerous  varieties.  Four  princi- 
pal groups  are  recognized:  (i)  The  pouters, 
forming  a  very  distinct  race  especially  charac- 
terized by  the  enormously  enlarged  inflatable 
oesophagus  and  crop;  (2)  a  group  in  which  the 
beak  is  generally  long  (short  in  the  barbs),  the 
skin  about  the  eyes  and  the  base  of  the  beak  is 
rough,  swollen,  and  wattled,  and  the  feet  are 
large ;  in  this  group  are  included  the  various 
kinds  of  carriers,  dragons,  runts,  and  barbs ; 
(3)  a  group  in  which  the  beak  is  short  and  the 
naked  skin  about  the  eyes  but  little  developed ; 
Darwin  considers  this  an  artificial  group,  and 
includes  in  it  the  fantails.  owls,  and  turbits, 
tumblers,  frill-backs,  and  jacobins,  each  repre- 
senting a  well-marked  sub-group;  (4)  this 
group  includes  a  great  number  of  races  more  or 


less  closely  resembling  the  rock-pigeon,  from 
which  they  have  departed  much  less  widely, 
and  are  consequently  less  highly  valued  by  fan- 
ciers, than  the  more  strikingly  modified  races  of 
the  preceding  groups.  Among  those  which 
Darwin  considers  as  belonging  here  are  the 
trumpeters,  laughers,  nuns,  spots,  swallows,  and 
common  dovecot  pigeons,  of  which  the  latter 
stands  nearest  to  the  ancestral  type.  Next  to 
the  pouter  the  fantail  is  the  most  extreme  modifi- 
cation, for  its  tail  contains  up  to  36  or  even  42 
quill  feathers,  in  place  of  the  12  originally 
present. 

Concerning  the  care  of  pigeons  a  few  gen- 
eral principles  may  be  stated  and  the  novice  will 
avoid  many  difficulties  by  recalling  the  habits  of 
the  wild  birds  and  not  running  counter  to  na- 
ture. In  domestication  a  dovecot  or  loft  is 
substituted  for  the  rocky  caverns  of  their  native 
isles,  but  pigeons  should  have  as  much  free- 
dom as  possible,  with  plenty  of  fresh  air,  light, 
clean  food,  and  water,  and  a  clean  and  roomy 
shelter  from  the  extremes  of  weather.  Dirty, 
crowded  quarters  engender  parasites ;  sour  food 
and  lack  of  air  and  light  cause  various  dis- 
eases ;  lack  of  suitable  shelter  from  the  weather 
proves  especially  fatal  to  the  young  birds  and 
nestlings.  If  possible,  pigeons  should  be  given 
the  utmost  freedom  to  fly  and  return  at  will ; 
but,  if  for  any  reason  this  is  inexpedient,  a  large 
flying-cage  in  the  open  air  should  be  provided. 
The  gregarious  instinct  is  so  strong  in  pigeons 
that  birds  continually  desert  a  small  flock  in 
order  to  join  a  large  one  in  the  same  neighbor- 
hood. For  housing  pigeons  the  loft  is  prefer- 
able to  the  cot  or  small  house,  for  very  many 
reasons.  It  should  be  a  large,  airy,  well-lighted 
room,  with  suitable  means  for  the  ingress  and 
egress  of  the  pigeons,  and  capable  of  being 
divided  in  order  to  permit  of  the  separation  of 
the  different  races  and  sexes  when  desired. 
Easily  cleaned  nesting  and  roosting  boxes  may 
be  arranged  in  shelves  on  the  walls,  and  dur- 
ing the  breeding  period  should  be  provided  with 
nesting  saucers  or  pans,  some  clean,  soft  hay, 
and  kept  scrupulously  clean.  Pigeons  do  not 
dust;  but  are  very  fond  of  bathing,  for  which 
ample  facilities  should  always  be  provided.  The 
food  best  adapted  to  the  hardier  is  not  always 
suitable  to  the  more  delicate  varieties,  which 
require  a  more  dainty  diet ;  but  in  general 
crushed  Indian  corn,  wheat,  peas,  and  beans  are 
the  staples,  the  legumes  especially  for  breeding 
birds.  If  they  have  no  opportunity  to  fly  in 
search  of  insects  and  snails  a  few  of  these  or  of 
earthworms  should  be  occasionally  added.  A 
little  salt,  an  abundance  of  ground  oyster-shells 
or  other  calcareous  material,  gravel,  and  drink- 
ing water  are  required.  For  the  special  re- 
quirements of  the  fancy  varieties  reference  must 
be  made  to  some  of  the  special  works  on  pigeon 
breeding. 

Besides  the  fancy  varieties  raised  in  the 
United  States,  great  numbers  of  the  common 
sorts  are  bred  for  use  at  shooting-matches  and 
for  table  consumption  in  the  form  of  squabs. 
Most  of  the  supply  comes  from  the  small  lofts 
owned  by  numerous  farmers  and  stablemen ;  but 
in  a  few  places  the  business  has  been  entered 
upon  on  a  more  extensive  scale.  Perhaps  the 
largest  establishment  for  the  exclusive  purpose 
of  raising  squabs  for  the  market  is  located 
near    Los    Angeles,    Cal.      This    ranch    occupies 
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about  eight  acres  of  sandy,  well-watered  land, 
and,  besides  other  buildings,  has  a  nesting- 
house  containing  between  5,000  and  6,coo  nests 
so  arranged  that  they  can  be  easily  cleaned  and 
fumigated,  the  last  operation  being  performed 
weekly.  About  15,000  breeding-birds  are  on 
hand,  producing  annually  about  40,000  squabs, 
which  sell  for  about  $10,000,  or  on  an  average 
$3.00  per  dozen.  The  annual  cost  of  food  is 
about  $5,500. 

Besides  many  species  known  as  doves,  four 
species  popularly  designated  as  pigeons  occur 
in  the  United  States.  Three  of  these  belong  to 
the  typical  genus  Columha,  to  which  the  rock- 
pigeon  belongs.  These  are  the  band-tailed 
pigeon  (C.  fasciata)  of  the  Rocky  Mountain 
and  Pacific  region,  with  a  distinct  sub-species  in 
Lower  California;  the  red-billed  pigeon  (C. 
flavirostus)  from  Arizona  southward,  and  the 
white-crowned  pigeon  (C.  leucocephala)  of 
Florida  and  the  West  Indies.  They  all  differ 
greatly  from  the  rock-pigeon  in  habits,  being 
wood-pigeons,  which  build  their  nests  in  trees 
and  bushes,  among  whose  branches  they  largely 
live,  though  they  feed  upon  the  ground  on 
acorns,  nuts,  seeds,  etc.  They  lay  two  eggs,  like 
most  pigeons,  and  are  gregarious,  the  first  es- 
pecially often  collecting  in  great  flocks.  From 
all  of  these  the  famous  passenger  pigeon 
(Ectopistes  migratorius)  is  distinguishable  at 
a  glance  by  its  long  tail  composed  of  12  slender, 
tapering  feathers.  It  is  a  large  bird,  having  a 
total  length  of  16  to  18  inches  and,  with  its 
graceful  form  and  beautiful  metallic  tints,  is  a 
bird  of  impressive  appearance.  This  bird  has  no 
fixed  abode,  but  wanders  widely  in  great  flocks 
in  search  of  food.  Formerly  it  ranged  through- 
out North  America  east  of  the  Rocky  Moun- 
tains and  occasionally  pushed  even  to  the  shores 
of  the  Pacific.  It  was  most  abundant,  however, 
east  of  the  Great  Plains  and  in  temperate  re- 
gions. At  the  present  time  it  has  practically 
disappeared  from  most  of  this  region  and  is 
now  found  in  any  numbers  only  in  the  upper 
Mississippi  Valley  and  the  borderland  between 
the  United  States  and  Canada.  See  Passenger 
Pigeon. 

Consult :  Darwin,  'Animals  and  Plants  Un- 
der Domestication'  (New  York,  1868); 
Tegetmeier,  'Pigeons'  (London  1868);  Salva- 
dor!, 'Pigeons  of  the  British  Museum'  (Lon- 
don, i8g3)  ;  Evans,  'Birds'  (New  York, 
1900).  See  Homing  PigeonSj  and  the  names  of 
various   groups   and   species. 

J.  Percy  Moore, 
University  of  Pennsylvania. 
Pigeon-berry,    or    Ink-berry.      See    Poke- 
weed. 

Pigeon  English.      See  Pidgin. 

Pigeon  Hawk,  a  small  falcon  (Falco  colum- 
barius),  distributed  throughout  the  northern 
hemisphere.  There  are  more  than  a  dozen  spe- 
cies scattered  over  the  world,  the  two  most 
common  being  the  European  representatives 
Hobby  and  Merlin ;  they  prefer  wooded 
cultivated  districts,  and  usually  follow  in 
the  train  of  the  small  migratory  birds  on 
which  they  prey ;  the  flight  is  rapid  and  long 
sustained ;  the  nest  is  made  on  trees  or  among 
rocks,  and  the  eggs  are  from  3  to  5.  The 
American  pigeon  hawk  is  12  to  14  inches  long 
and  about  25  in  alar  extent ;  the  male  smaller. 


The  general  color  is  bluish  slate,  every  feather 
with  a  longitudinal  black  line;  forehead  and 
throat  white;  below  pale  yellowish  or  reddish 
white,  each  feather  with  a  longitudinal  line  of 
brownish  black;  the  tibiae  are  light  ferruginous, 
vvith  black  lines;  quills  black,  with  ashy  white 
tips;  tail  light  bluish  ash,  tipped  with  white, 
with  a  wide  subterminal  black  band  and  sev- 
eral narrower  bands  of  the  same ;  cere  and  legs 
yellow,  and  bill  bluish;  the  variations  in  plu- 
rnage,  according  to  age  and  locality,  are  con- 
siderable. It  is  found  over  all  temperate  North 
America,  Central,  and  the  northern  part  of 
South  America,  and  breeds  in  the  north.  It 
is  the  boldest  of  any  hawk  of  its  size,  pouncing 
on  thrushes,  wild  pigeons,  woodpeckers,  snipe, 
and  even  teals,  but  preying  chiefly  on  birds  of 
the  size  of  the  red-winged  blackbird  and  sora 
rail.  It  rarely  attacks  poultry,  yet  has  been 
known  to  seize  cage-birds  hung  in  the  porches 
of  houses  even  in  crowded  cities.  The  nest, 
placed  in  some  thickly  foliaged  tree,  is  coarsely 
constructed  of  sticks  and  mosses,  resembling 
that  of  a  crow;  the  eggs  measure  about  Ij^ 
by  1^4  inches,  and  are  nearly  spherical;  the 
color  is  not  a  very  clear  white,  and  there  are  a 
few  bold  irregular  dashes  of  light  yellowish 
brown,  chiefly  about  the  smaller  end. 

The  pigeon  hawk,  says  Stejneger,  is  very 
closely  allied  to,  if  not  identical  with,  the  Euro- 
pean merlin  (F.  lithofalco)  ;  these  two  forms, 
with  the  East  Indian  turumti  (F.  chiquera), 
and  its  South  African  race  (F.  ruficollis),  are 
frequently  regarded  as  a  separate  genus  Aisalon. 
See  Newton,  'Dictionary  of  Birds'  (1896); 
Fisher,  'Hawks  and  Owls  of  North  America' 
(1893). 

Pigeon-pea,  the  fruit  of  the  leguminous 
shrub  Cajanus  indicns,  a  native  of  India,  but 
now  cultivated  in  tropical  Africa  and  the  West 
Indies.  There  are  two  varieties,  distinguished 
as  bicolor  and  Aainis.  The  former  reaches  a 
height  of  from  three  to  six  feet,  and  has  yellow 
flowers  with  crimson  markings ;  the  latter  is 
larger,  sometimes  attaining  a  height  of  10  feet, 
and  its  flowers  are  of  a  uniform  yellow  color. 
In  India  the  pigeon-pea  forms  a  pulse  of  gen- 
eral use.  The  former  variety  is  called  also 
Angola  pea  and  Kongo  pea. 

Pigeon  Shooting.     See  Tr.\p  Shooting. 

Pigeon  Woodpecker,  the  flicker.  See 
Woodpecker. 

Piglhein,  pegT-hIn,  Bruno,  German 
painter:  b.  Hamburg  ig  Feb.  1848;  d.  Munich 
15  July  1894.  Hfi  began  his  study  of  painting  in 
the  studio  of  Lippelt  in  Hamburg.  Going  to 
Dresden  in  1864  he  attached  himself  to  Schilling, 
with  the  idea  of  becoming  a  sculptor,  but  ill 
1870  returned  to  painting,  which  he  studied 
under  Pauwels  in  Weimar,  and  in  Munich  under 
W.  Diez.  The  series  of  decorative  works  and 
mythological  genres  which  he  soon  afterward 
produced  show  the  influence  of  Bocklin  (q.v.) 
and  Makart.  He  first  became  widely  known  by 
his  'Moritur  in  Deo'  (the  dying  Christ  sup- 
ported by  an  angel),  now  in  the  Berlin  National 
Gallery.  He  then  executed  a  series  of  drawings 
in  pastel,— busts,  heads,  and  half-lengths  of 
ladies  of  fashion,  rakes,  dandies,  and  children, 
—  which  appeared  at  Munich  (1884)  under  the 
title  'Douze  Pastels.'  His  genre  pictures  of 
child  life  are  well  known  through  the  reproduc- 
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tions  of  his  illustrations  to  the  idyll  'Kind  mit 
Hund.^  In  1885  he  undertook  a  journey  to 
Palestine  with  the  object  of  collecting  materials 
for  a  panorama  of  'the  Crucifixion,'  which  he 
completed  with  the  assistance  of  several  other 
artists  and  exhibited  in  1886.  It  was  afterward 
reproduced  in  wood  cuts  1887,  but  the  original 
was  destroyed  by  tire  at  Vienna  (1892) 

Pigments,  Animal.  See  Coloration  of 
Animals. 

Pigmy.    See  Pygmies. 

Pignuts.    See  Hickory. 

Pig'ot,  Sir  Robert,  British  soldier:  b. 
Patshull,  Staffordsliire,  1720;  d.  there  2  Aug. 
1796.  Entering  the  army  as  a  boy,  he  served  at 
Fontenoy,  was  colonel  in  1772,  accompanied 
the  38th  foot  to  Massachusetts,  fought  at  Lex- 
ington 19  April  1775,  and  17  June  commanded 
the  British  left  at  Bunker  Hill,  becoming  colonel 
of  the  regiment  in  December  of  the  same  year 
and  major-general  in  1777.  He  was  stationed 
in  Rhode  Island  in  the  next  year,  and  in  1782 
became  lieutenant-general.  In  1778  he  succeeded 
his  brother  as  baronet  and  became  part  owner 
of  the  Pigot  diamond,  brought  by  his  brother 
from  India;  it  was  raffled  for  in  1800,  the  re- 
ceipts being  nearly  £24,000,  and  in  1802  was  sold 
for  £30,000  to  Ali  Pasha,  who  had  it  ground  to 
powder  in  1822,  when  he  was  mortally  wounded 
by  Reshid  Pasha. 

Pigris,  a  Greek  poet,  brother  of  Artemisia, 
queen  of  Caria  (352-350  B.C.).  Modern  critics 
assign  to  him  the  authorship  of  the  famous  mock 
epic,  'Ba.Tpaxo/ii'ofi  ax^a.  'The  Battle  of  the  Frogs 
and  Mice,  >  a  work  formerly  accredited  to  Homer. 

Pigweed.      See  Goosefoot. 

Pi'ka,  a  small  animal  of  the  higher  moun- 
tains of  the  northern  hemisphere,  representing 
the  family  Lagomyida:,  and  closely  allied  to 
the  hares,  of  which  it  seems  a  degenerate 
branch.  The  pikas  differ  from  the  hares  in  their 
much  smaller  size,  in  the  nearly  equal  length 
of  the  fore  and  hind  legs,  in  the  short,  rounded 
ears,  the  very  small  size  or  absence  of  the  tail, 
and  in  the  possession  of  nearly  complete  clavi- 
cles or  collar-bones.  In  their  most  southern  dis- 
tribution they  inhabit  the  mountainous  districts 
and  highlands,  well-known  species  being  nu- 
merous on  the  mountain  tops  of  the  European 
Alps,  in  the  Himalayas  and  in  the  Rocky  Moun- 
tains. They  are  never  seen  below  timber-line, 
but  are  found  far  above  it,  in  Ladak  to  the  alti- 
tude of  16,000  feet.  They  dwell  in  underground 
burrows,  or  among  the  loose  fallen  rocks  of  a 
slide  or  cliff-talus,  where  large  communities  oc- 
cupy favorable  places.  To  this  they  owe  the 
name  "coney,"  commonly  given  to  Lagoinus 
princeps,  the  best  known  American  species, 
which  the  Indians  called  "little  chief."  The  Eu- 
ropean name,  '"calling*  or  "piping"  hare,  refers 
to  the  shrill,  piping  bark.  They  feed  upon  herb- 
age during  the  summer,  and  in  the  early  au- 
tumn cut  and  dry  a  great  quantity  of  this,  which 
they  take  into  their  deep  burrows  as  provender 
for  the  winter.  Their  fur  is  exceedingly  warm 
and  close,  and  was  utilized  by  the  American 
Indians  as  material  for  underclothing,  infants' 
garments,  etc.  About  16  species  are  known.  Con- 
sult: Blanford,  'Fauna  of  British  India  Mam- 
mals' (1888);  Stone  and  Cram,  'American 
Mammals'   (1902). 


Pike,  Albert,  American  author  and  lawyer:- 

b.  Boston,  Mass.,  29  Dec.  1809;  d.  Washington, 
D.  C,  2  April  1891.  He  was  educated  at  Har- 
vard, engaged  in  teaching,  in  1831  accompanied 
an  expedition  to  Santa  Fe,  afterward  exploring 
the  head-waters  of  the  Red  and  Brazos  rivers, 
and  in  December  1832  settled  at  Fort  Smith, 
Ark.  He  edited  the  Arkansas  'Advocate*  in 
1833-6,  was  admitted  to  the  bar  and  engaged 
in  law  practice.  In  the  Me.xican  War  he  com- 
manded a  squadron,  fought  at  Buena  Vista,  re- 
ceived the  surrender  of  Mapimi  in  1847,  and 
during  the  Civil  War  was  Indian  commissioner 
of  the  Confederate  government,  and  later  briga- 
dier-general. After  the  war  he  practised  in 
Memphis  and  in  Washington,  edited  the  Mem- 
phis 'Appeal'  in  1867-8,  and  engaged  in  literary 
work.  His  'Hymns  to  the  Gods,'  published  in 
Blackwood's  Magazine  in  1839,  gained  for  him 
a  reputation  as  a  poet,  and  besides  30  volumes 
of  Masonic  works  he  published  'Prose  Sketches 
and  Poems'   (1834). 

Pike,  Robert,  English  colonist  in  America: 
b.  England  1616;  d.  Salisbury,  Mass.,  1706.  He 
came  to  America  in  1625,  from  1629  resided  on 
a  farm  at  Salisbury,  Mass.,  and  from  1644  until 
his  death  held  publis  office  in  the  colony.  He 
is  distinguished  for  his  liberal  attitude  on  vari- 
ous questions  of  colonial  interest.  Thus,  though 
a  believer  in  witchcraft,  he  opposed  the  admis- 
sion in  court  of  "spectre"  testimony;  and 
though  a  strictly  orthodox  Puritan,  defended  the 
Quakers,  and  censured  the  general  court  for  its 
position  in  the  matter.  In  these  questions  he 
appears  as  one  of  the  earliest  exponents  in 
America  of  the  sentiment  toward  free  speech, 
criticism,  and  petition  of  legislative  assemblies, 
and  acquittal  in  courts  of  law  in  default  of 
sufficiently  conclusive  evidence. 

Pike,  Zebulon  Montgomery,  American 
soldier  and  explorer:  b.  Lamberton,  N.  J.,  5  Feb. 
1779;  d.  York  (Toronto),  Canada,  27  April  1813. 
He  was  the  son  of  an  army  officer,  into  whose 
company  he  volunteered,  serving  as  a  cadet  when 
only  15,  and  becoming  a  first  lieutenant  six  years 
later.  In  1805  after  the  Louisiana  Purchase  he 
was  ordered  to  trace  the  upper  course  of  the 
Missouri,  and  with  20  men  spent  nearly  nine 
months  on  the  dangerous  voyage  to  Red  Cedar 
Lake.  Immediately  upon  his  return  he  was 
commissioned  by  Gen.  Wilkinson  to  lead  a 
party  through  the  centre  of  the  Purchase.  This 
expedition  was  overtaken  by  winter  and  the 
party,  while  on  the  banks  of  what  they  thought 
the  Red  River,  was  arrested  by  the  Spanish  au- 
thorities, who  later  released  all  members  of  the 
expedition.  Before  his  arrest  Pike  had  dis- 
covered "Pikes  Peak"  and  had  explored  the 
country  around  Leadville.  He  arrived  at 
Natchitoches  i  July  1807,  was  w-armly  thanked 
by  his  superiors,  aud  was  rapidly  promoted.  In 
1812  he  was  stationed  on  the  frontier,  and  in 
the  next  year,  having  become  a  brigadier,  led  the 
attack  on  York.  Canada.  The  magazine  of  the 
fort  exploded  during  the  assault  and  Pike  was 
killed  by  a  flying  stone.  The  fort  surrendered 
just  before  he  died. 

Pike,  a  weapon  much  used  in  the  ^Middle 
Ages  as  an  arm  for  infantry,  and  still  sometimes 
used  by  irregular  and  hastily  armed  troops.  It 
was  from  16  to  18  feet  long,  and  consisted  of  a 
pole  with  an  iron  point.     (See  L.\nce.)     Jilen 
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armed  with  it  were  called  pike-men.  After  the 
invention  of  guns  pikes  gradually  fell  into 
disuse.  The  Prussian  Landsturm  was  armed 
with  pikes  in  1813,  to  be  used  in  case  no  better 
arms  were  to  be  had.  The  Swiss  first  substi- 
tuted the  halbert  for  the  pike  toward  the  15th 
century.  For  some  time  every  company  in  the 
armies  of  Europe  consisted  of  at  least  two  thirds 
pike-men.  In  the  United  States  during  the  John 
Brown  (q.v.)  insurrection  at  Harper's  Ferry, 
Va.,  Brown's  followers  were  armed  with  pikes 
as  well  as  muskets. 

Pike,  Pickerel,  fresh-water,  ravenous 
fishes  of  the  family  Lticiidic  or  Esocidic.  They 
are  teleostomous  fishes,  forming,  with  the  mud- 
minnows,  cyprinodonts  and  blind  fishes,  the 
order  Haplomi.  In  the  pikes  the  body  is  length- 
ened, flattened  on  the  back,  and  tapers  abruptly 
toward  the  tail.  One  dorsal  fin  exists,  placed  far 
back  on  the  body,  and  opposite  the  anal  fin.  The 
mouth  is  very  large  and  lower  jaw  projects,  the 
biting  edge  of  the  upper  jaw  being  formed  by 
the  maxillary  and  premaxillary  bones.  Teeth 
are  present  in  plentiful  array,  and  are  borne  by 
almost  every  bone  entering  into  the  composition 
of  the  mouth  as  well  as  small  ones  upon  the 
tongue.  They  are  very  sharp  and  of  various 
sizes,  the  larger  ones  having  a  hinge-like  attach- 
ment, by  means  of  a  ligament,  to  the  bones. 
The  Ijody  is  clothed  with  small  cycloid  scales,  or 
those  of  d  simple  rounded  variety.  There  is  a 
single  genus  (Lucius)  with  five  species,  four  of 
which  are  confined  to  North  America,  the  fifth 
being  found  in  Europe  and  Asia  also.  The 
common  pike  (Lucius  Indus)  occurs  in  the 
rivers  of  Europe,  northern  Asia,  and  North 
America.  Pikes  are  the  tyrants  of  their  sphere, 
being  the  most  voracious  of  fresh-water  fishes. 
They  feed  upon  smaller  fishes,  upon  frogs, 
muskrats,  and  other  animals ;  and  young  ducks 
and  other  aquatic  birds  have  been  known  to  be 
dragged  below  the  water  and  devoured  by  these 
fishes.  Perches  and  sunfish  are  said  to  escape  the 
pike's  attack  owing  to  the  presence  of  their  spiny 
dorsal  fins.  When  fully  grown  the  pike  may 
ordinarily  attain  a  length  of  four  feet,  and  there 
are  instances  on  record  in  which  these  fishes 
have  greatly  exceeded  that  length.  For  example, 
the  monster  pike  caught  at  Kaiserslautern,  near 
Mannheim,  in  Swabia,  in  1497,  which  is  said  to 
have  measured  ig  feet,  and  weighed  350  pounds. 
This  same  pike  had  attached  to  it  a  copper  ring, 
on  which  an  inscription  stated  that  the  fish  had 
been  placed  in  the  water  by  the  Emperor  Fred- 
erick II.  on  5  Oct,  1230.  This  date  made  the 
fish  at  the  date  of  its  capture  at  least  267  years 
old.  This  story  was  told  by  Gesner  and  has 
never  been  verified. 

In  America  no  such  colossal  pike  has  been 
recorded.  With  us  this  species  ranges  from  the 
Ohio  River  and  southern  New  York  to  Alaska 
and  Greenland,  and  is  especially  abundant  in 
the  lakes  and  rivers  of  British  America.  It 
prefers  quiet  waters ;  and  remains  for  long 
periods  suspended  perfectly  stationary  in  the 
water,  but,  when  its  prey  approaches,  darts  upon 
it  with  the  utmost  suddenness  and  the  speed 
of  an  arrow.  Throughout  the  year,  except  in 
the  spring  when  they  consort  in  pairs,  the  pike 
leads  a  solitary  life;  100,000  to  500,000  eggs  are 
deposited  from  April  to  May,  according  to  the 
latitude.  No  nest  is  made,  and  the  non-adhesive 
eggs  sink  to  the  bottom.     The  muskellonge  or 


muscalonge  is  a  still  larger  species,  often  attain- 
ing a  length  of  five  to  eight  feet  and  a  weight 
of  100  pounds  or  more.  It  may  be  quickly  dis- 
tinguished from  the  pike,  with  which  it  is  often 
confused,  by  the  absence  of  scales  from  the 
lower  part  of  the  cheeks  and  the  greater  num- 
ber of  rays  in  the  fins.  It  is  found  in  the  Great 
Lakes  and  other  large  bodies  of  water  in  that 
general  region  and  northward.  Being  a  pike  on 
a  large  scale,  its  habits  closely  resemble  those 
just  described  for  that  species.  It  prefers  the 
deeper  waters,  resting  among  plants  near  the 
bottom  and  is  a  most  formidable  enemy  of  all 
living  creatures  inhabiting  the  same  waters. 

The  name  "pickerel"  is  the  diminutive  of 
pike  and  is  employed  to  designate  all  of  the 
small  species  as  well  as  the  young  of  the  larger. 
The  species  to  which  this  name  is  especially 
applied  are  the  banded  pickerel  (L.  amcri- 
canus),  which  seldom  exceeds  twelve  inches, 
and  is  found  in  lowland  streams  of  the  Atlantic 
watershed  from  New  England  to  Florida ;  the 
western  pickerel  (L.  vermiculalus) ,  a  similai 
species  of  the  Mississippi  Valley;  and  the  com- 
mon pickerel,  pike,  or  jack  (L.  reticulatus)  01 
the  entire  eastern  United  States.  The  last 
named  attains  a  length  of  two  feet  and  is  com- 
mon everywhere,  being  especially  abundant  in 
clear  lakes,  where  it  reaches  the  largest  size. 

All  of  these  are  most  excellent  table  fishes. 
The  dash  w-ith  which  they  take  the  hook,  and  the 
vigor  and  determination  with  which  they  fight  for 
liberty  makes  them  great  favorites  with  sports- 
men, though  their  destructiveness  to  other  game 
fishes  has  gained  them  many  enemies.  The 
larger  species,  and  especially  the  muskellonge, 
are  usually  taken  by  trolling,  a  copper  wire  hne 
being  used  when  they  seek  the  depths  of  the 
lakes.  The  smaller  ones  may  be  taken  with  a 
light  tackle,  the  chief  precaution  being  to  pro- 
vide against  the  severance  of  the  line  by  their 
sharp  teeth.  Live  minnows  or  small  frogs  are 
tempting  baits. 

The  name  pike  is  also  used  for  several  other 
quite  unrelated  fishes  which  present  some  re- 
semblance to  the  pikes  in  their  elongated  forms. 
Among  these  may  be  mentioned  the  gar  pikes 
(Lepidostcus)  and  the  sea  pike  or  silver  gar 
(Tylosurus).  Consult:  Henshall,  'Bass,  Pike, 
Perch  and  Others'  (New  York  1903)  ;  and 
Cholmondeley-Pennell,  'Book  of  the  Pike' 
(1890). 

Pike-perch,  a  fish  closely  allied  to  the 
perch,  but  showing  a  resemblance  to  the  pike 
in  the  elongated  body  and  head.  The  Ameri- 
can pike-perches  belong  to  the  genus  Sticos- 
tcdion,  which  differs  from  the  European  Lucio- 
perca  in  the  weaker  development  of  the  fin 
spines.  From  the  true  perches  the  pike- 
perches  are  easily  distinguished  by  the  elongated 
head  and  the  presence  of  canine  teeth  on  the 
jaws.  The  most  important  species  is  G.  vitrcum, 
which  bears  a  large  number  of  local  names,  but 
is  best  known  as  the  wall-eyed  pike  (q.v.). 
The  chief  European  species  is  L.  sandra,  w'hich 
attains  a  length  of  three  or  four  feet,  and  weighs 
25  or  30  pounds. 

Pikes  Peak,  in  Colorado,  a  peak  of  the 
Rocky  Mountains,  lat.  39°  N.,  Ion.  105°  W. ; 
height  is  over  14,000  feet  above  sea-level.  Gen. 
Z.  M.  Pike,  of  the  United  States  army,  discov- 
ered this  mountain  in  1806.  In  ascending  the 
mountain    the    transition    is    abrupt    from   pine 
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forests,  which  cover  the  sides  up  to  nearly  12,000 
feet  in  height,  to  bare  granite  rocks  with  here 
and  there  tufts  of  sage  grass  in  the  crevices  and  at 
the  summit,  fringing  the  snow  fields,  plants  with 
pale  yellow  and  delicate  purple  blossoms.  Two 
gorges  extend  from  the  top  almost  to  the  base. 
The  summit  is  nearly  level,  with  an  area  of 
about  60  acres.  From  the  top  may  be  seen  a 
view  of  unsurpassed  magnificence  and  grandeur; 
for  fully  100  miles  in  all  directions  is  a  vast 
expanse  of  mountains  and  valleys,  dotted  with 
sparkling  lakes  and  rivers.  P'rom  1873  to  1888 
the  United  States  Signal  Service  had  here  a 
meteorological  station.  The  Weather  Bureau 
established  a  station  here  in  1892.  In  1891  a 
rack  and  pinion  road  was  opened  to  the  sum- 
mit. The  name  Pikes  Peak  is  often  applied  to 
the  gold  region  in  the  vicinity  of  the  mountain. 

Pilas'ter,  in  architecture,  a  square  column, 
generally  attached  to  a  wall,  as  an  ornamental 
support  to  an  arch,  etc.,  and  seldom  projecting 
more  than  one  fourth  or  one  third  of  its 
breadth  from  the  wall. 

Pilate,  pi'lat,  Pontius  (Pontius  Pilatus), 
the  Roman  governor  (procurator)  of  Juda;a, 
Samaria  and  Idumea  at  the  time  of  Christ's 
crucifixion :  he  held  that  station  from  the  year 
26  till  he  was  deprived  of  office  in  36 :  the 
capital  of  the  district  ruled  by  him  was  Cresarea, 
in  earlier  times  known  as  Turris  Stratonis.  Lit- 
tle or  nothing  is  known  regarding  his  history 
previous  to  his  appointment  as  procurator.  He 
was  a  man  specially  unfitted  by  temperament 
for  the  station  to  which  he  was  assigned,  in 
view  of  the  keen  animosities  existing  for  ages 
between  the  Jews,  the  Samaritans  and  the  an- 
cient inhabitants  of  Philistia,  and  the  abhorrence 
of  the  Jews  for  their  Gentile  rulers.  Pilate 
flaunted  in  the  face  of  the  people  of  the  Holy 
City  the  standards  of  the  Roman  armies  with 
the  image  of  Tiberius  and  the  eagles  of  the 
legions,  both  of  which  were  always  saluted 
with  religious  veneration  as  gods;  he  rifled  the 
sacred  treasury  (corban)  of  the  temple  to  pay 
the  cost  of  an  aqueduct ;  he  slaughtered  a  com- 
pany of  Galileans  while  they  were  engaged  in 
an  act  of  sacrifice ;  he  set  his  troops  upon  a 
peaceable  assemblage  of  Samaritans  on  Mount 
Gerizim,  the  holy  place  of  that  nation :  it  was 
this  act,  and  not  his  surrendering  Jesus  into  the 
hands  of  his  enemies  in  violation  of  Roman 
justice  and  simple  humanity,  that  led  to  his  being 
deprived  of  office.  Eusebius  adds  that  he  was 
banished  to  Vienna  (Vienne)  in  Gaul  and  that 
he  died  by  suicide.  But  legend  does  not  treat 
his  story  so  prosaically :  one  legend  makes  him 
die  at  Rome  where  his  body,  having  been 
thrown  into  the  Tiber,  caused  violent  tempests 
and  inundations :  but  the  patrons  of  the  Vienne 
tradition  make  Vienne  and  the  river  Rhone 
the  theatre  of  these  prodigies.  Strangely,  Ter- 
tullian  holds  Pilate  to  have  been  at  heart  a 
Christian  (pro  sua  conscientia  christianus)  ;  the 
Copts  reckon  him  among  the  martyrs,  and  he 
has  a  place  in  the  Abyssinian  Church  calendar. 
Pilate's  wife,  traditionally  named  Procla,  or 
Claudia  Procula,  is  venerated  in  the  Greek 
Church  as  a  saint ;  her  day  in  the  Greek  Church 
calendar  is  27  October. 

Pilatus,  pe-I.i'toos,  Mount,  in  Sv/itzerland, 
a  peak  of  the  Bernese  Alps,  near  Lake  Lucern. 
The    highest    crest,    Tomlishorn,    is    6,998    feet 


above  sea-level.  A  rack  and  pinion  railroad 
extends  to  the  summit.  The  name  seems  to 
have  come  from  the  word  pila,  a  pillar,  hence, 
"pillar  mountain."  Some  authorities  claim  the 
name  comes  from  mons  filcalus,  "hatted  moun- 
tain," from  its  appearance  when  the  mists  or 
clouds  are  rising.  One  of  the  numerous  legends 
connected  with  the  place  is  that  it  is  named 
after  Pontius  Pilate,  who  from  the  top  of  this 
mountain,  threw  himself  into  a  lake  and  was 
drowned.  Allusion  is  made  to  this  legend  in 
Scott's  work,  'Anne  of  Geierstein.' 

Pilau,  pl-la',  or  Pillaf,  a  food  preparation 
common  in  Turkey,  Egypt,  Syria,  and  India,  con- 
sisting generally  of  rice,  thoroughly  boiled, 
drained,  and  gently  stirred  with  butter,  pepper, 
and  finely-chopped  onions.  For  the  tables  of  the 
wealthy,  fowls,  lamb,  mutton,  shreds  of  ham  or 
bacon,  variously  cooked,  but  always  well  boiled 
or  roasted,  are  placed  on  the  top  of  the  rice,  and 
served  with  it. 

Pil'chard,  a  European  herring  (Clupea 
pilchardus),  the  full-grown  form  of  the  sardine 
(q.v.),  which  closely  resembles  the  ordinary 
herring  but  is  of  smaller  size  and  straighter 
outlines.  This  species  is  found  in  greatest  plenty 
on  the  southern  coasts  of  England,  the  Cornwall 
pilchard  fisheries  being  those  best  known  and 
most  celebrated.  The  fishery  is  more  or  less 
continuously  carried  on,  but  proceeds  with  the 
greatest  vigor  in  July.  Shoals  of  pilchards  then 
appear,  which  are  taken  in  seines  in  vast 
amounts.  More  than  10,000  hogsheads,  each 
holding  3,000  fish,  have  been  filled  in  a  single 
day's  fishing  at  one  port.  These  fishes  are 
salted  and  cured,  and  are  then  piled  into  great 
slacks,  from  which  a  valued  oil  exudes.  They 
remain  four  weeks  in  these  stacks,  and  are  then 
washed  to  free  them  from  the  oil,  packed  in 
barrels,  and  afterward  exported.  The  pilchards 
are  chiefly  consumed  in  Spain,  Italy,  and  France 
during  Lent  and  other  fasting  seasons. 

Pilcomayo,  pel-ko-mi'o,  a  South  Ameri- 
can river,  one  of  the  affluents  of  the  Paraguay, 
rising  in  the  Bolivian  plateau  east  of  the  Andes 
from  several  small  streams  in  the  provinces 
of  Lipez,  Chichas,  and  Poopo.  Its  general 
course  is  south.  It  receives  the  Potosi  and  the 
Cachimayo ;  crosses  the  department  of  Potosi, 
Sucre  and  Tarija;  joins  the  Pilaya,  which 
drains  southern  Bolivia,  above  San  Francisco 
Solano;  and,  near  that  mission  is  joined  by  the 
Chaco.  Its  course  so  far  is  narrow,  winding, 
and  full  of  rapids  and  cascades,  and  its  drop  has 
been  from  a  height  above  the  sea  of  6,500  feet 
to  only  1,300  feet.  But  on  coming  into  the  flat 
country  it  does  not  become  a  navigable  river, 
but  like  many  of  the  western  rivers  of  the 
United  States  almost  disappears  in  the  sands 
and  then  spreads  out  in  shallow  lagoons,  so  that 
the  embouchure  of  its  main  branch  into  the 
Paraguay  is  a  forest  swimming  in  a  lake  delta. 
Other  branches  join  the  Paraguay  farther  south 
than  Asuncion,  where  the  main  branch  empties. 
Which  the  main  branch  was,  was  a  subject  of 
dispute  between  Argentina  and  Paraguay,  as  the 
boundary  was  defined  simply  as  being  the  main 
branch  of  this  river.  The  Spanish  explorers 
had  considered  it  to  be  the  Araguai  Guazu  (or 
Rio  del  Instituto  Argentino)  ;  but  a  board  of 
arbitration  decided  against  this  claim  in  1878. 
Fishing  in  the   river  is   excellent.     Exploration 
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was  begun  by  Father  Patino  in  1721.  In  1882 
Crevaux,  a  French  explorer,  was  killed  with  five 
of  his  comrades  by  the  Toba  Indians. 

Pile,  (i)  in  engineering  and  building,  a 
beam  or  limber  driven  into  treacherous  ground 
to  form  a  foundation  for  a  structure,  or  to  form 
part  of  a  wall.  (See  Found.\tion.)  Piles 
are  named  according  to  their  structure.  (2)  In 
heraldry,  one  of  the  lesser  ordinaries,  triangular 
in  form  and  issuing  from  the  chief  with  the 
point  downward.  When  borne  plain  it  should 
contain  one  third  of  the  chief  in  breadth,  and 
if  charged  two  thirds.  (3)  In  electricity,  a  series 
of  elements  thus  constituted :  First,  a  disk  of 
copper  resting  below  on  a  wooden  framework, 
and  above  in  contact  with  a  disk  of  cloth  mois- 
tened by  acidulated  water  or  brine;  above  this 
again  a  disk  of  zinc.  As  frequent  a  repetition  of 
this  series  as  is  desired  (the  disk  of  zinc,  how- 
ever, being  always  the  highest)  will  constitute 
a  more  or  less  lall  column  like  a  pile,  whence 
the  name.  The  first  having  been  planned  and 
made  by  Volta,  the  appellation  generally  given  is 
voltaic  pile.  Also,  any  instrument  or  mechanism 
for  producing  voltaic  electricity,  even  though  it 
do  not  take  the  form  of  a  pile. 

Pile-driving.     See  Found.\tion. 

Pile-dwellings.     See  L.\ke-dwellings. 

Piles.     See  H.emorrhoids. 

Pilewort,  a  plant  regarded  as  curative  of 
piles.  In  Great  Britain  these  virtues  and  the 
name  belong  to  the  celandines  (q.v.),  especially 
C.  majiis.  In  the  United  States  several  herbs 
of  medicinal  repute  are  called  pileworts,  such 
as  the  Maryland  figwort  {Scrophularia  niary- 
landica)  ;  the  fire-weed  (Ercchtites  hieracifolia), 
a  thistle;  and  a  crowfoot,  the  so-called  lesser 
celandine    (Ficaria  ficaria). 

Pilgrim  Compact,  The.  See  Mayflower, 
The. 

Pilgrim  Fathers.     See  M.wflower,  The. 

Pil'grimage  of  Grace,  in  English  history, 
an  insurrectionary  movement  in  1536-7.  conse- 
quent upon  the  proceedings  of  Henry  VIII.  in 
regard  to  the  church,  and  led  in  the  first  in- 
stance by  Robert  Aske,  a  Lincolnshire  gentle- 
man. The  insurgents  demanded  the  fall  of 
Cromwell,  redress  to  the  church,  and  reunion 
with  Rome.  Mustering  to  the  number  of  30.000, 
they  marched  upon  York,  and  within  a  few  days 
were  masters  of  England  north  of  the  Humbcr. 
Henry  temporized,  promising  a  free  parliament 
at  York;  but  when  the  insurgents  returned 
home  all  concessions  were  revoked,  and  a  re- 
newal of  the  revolt  was  suppressed  with  great 
rigor.  Many  perished  by  the  block,  the  gibbet, 
and  the  stake.     See  Engl.\nd. 

Pilgrimages,  journeys  to  distant  places 
for  devotional  purposes.  The  custom  of  pil- 
grimage is  incient  and,  till  modern  times,  wa. 
universal.  In  ancient  Egj-pt  and  Syria  were 
privileged  temples  to  which  devotees  resorted 
from  distant  parts.  Pilgrimage  is  an  impor- 
tant element  in  the  religions  of  India.  In  the 
period  of  highest  Grecian  culture,  whether  in 
Greece  itself  or  in  Asia  Minor  or  in  Magna 
Grscia,  the  chief  temples  of  the  Hellenic  gods 
were  the  resort  of  pilgrims  in  thousands :  the 
temple  of  Athene  at  her  own  city,  that  of  Zeus 
at  Olympus,  that  of  /Esculapius  at  Epidaurus, 
of  Hera  at  Samos,  of  Artemis  at  Ephesus,  were 
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for  the  Greeks  what  the  temple  at  Jerusalem 
was  for  the  people  of  Israel,  or  what  Moham- 
med's tomb  at  Mecca  is  for  the  Moslems. 
"We  are  inly  stirred,"  says  Cicero,  "by  the  very 
places  that  bear  the  footprints  of  those  we  love 
or  admire."  The  pilgrimages  of  the  Jews  to 
their  holy  city  at  the  high  festivals  were  matter 
of  precept;  in  Christianity,  though  pilgrim- 
ages have  never  been  commanded  by  the  Church, 
the  custom  of  pilgrimage  has  had  a  vast  de- 
velopment, beginning  probably  in  the  first 
Christian  age,  and  certainly  attaining  consid- 
erable proportions  in  the  centurj-  which  saw 
the  triumph  of  the  new  religion  over  Roman 
paganism.  Among  the  works  of  Saint  Jerome 
(340-420)  occur  letters  of  his  correspondents 
in  Syria,  the  ladies  Paula  and  Eustochium,  in 
one  of  which  the  resort  of  numerous  pilgrims 
to  the  holy  places  in  Palestine  is  recorded  in 
terms  which  give  proof  that  in  that  day  pil- 
grimage was  a  highly  esteemed  form  of  devo- 
tion, though  the  historical  accuracy  of  the 
statement  that  pilgrims  had  flocked  to  the 
scenes  of  Christ's  life  "ever  since  the  ascen- 
sion* is  open  to  question.  "It  were  irksome," 
the  lady  Paula  writes,  "to  count  the  bishops,  the 
martyrs,  the  masters  of  ecclesiastical  learn- 
ing, who  from  the  Lord's  ascension  till  this 
day  have  come  to  Jerusalem,  thinking  that  they 
would  have  less  devotion,  less  knowledge ;  that 
their  virtues  would  lack  their  last  perfection, 
unless  they  should  have  worshipped  Christ  at 
the  very  spot  where  first  the  gospel  light  beamed 
forth  from  the  gibbet."  We  learn  from  Saint 
Augustine  and  some  of  his  contemporaries  that 
the  tomb  of  the  protomartyr.  Saint  Stephen, 
attracted  in  his  time  great  throngs  of  pilgrims. 
But  it  was  in  the  Middle  Ages  that  pilgrimage 
had  greatest  vogue.  For  some  time  after  the 
Saracens  had  become  masters  of  Palestine  the 
pilgrims  from  the  West  had  unhindered  access 
to  the  holy  places ;  but  when  Jerusalem  came 
under  the  control  of  the  fanatical  sect  of  the 
Fatimites,  Christian  devotees  were  made  the 
victims  of  all  forms  of  outrage.  After  endur- 
ing this  for  about  tw'O  centuries  the  Western 
world  poured  out  its  hosts  of  armed  pilgrims, 
the  Crusaders.  But  Palestine  did  not  comprise 
all  the  places  of  pilgrim  resort :  near  the  city 
of  Rome  is  Loreto,  believed  to  contain  the  very 
house  in  which  Jesus  and  his  mother  lived ; 
Spain  had  the  shrine  of  Saint  James  ( Santiago) 
de  Compostella;  France  that  of  Saint  Martin  of 
Tours.  In  the  year  1428  there  sailed  from  nine 
different  ports  of  England  for  Spain  on  the  way 
to  Compostella  856  pilgrims ;  at  the  same  time 
there  were  several  famous  shrines  in  England 
itself,  chief  among  them  the  shrine  of  Saint 
Thomas  Becket,  archbishop  of  Canterbury,  one 
of  the  most  celebrated  resorts  of  pilgrims.  In 
the  latter  half  of  the  19th  century  there  was  a 
revival  of  the  custom  of  pilgrimages,  especially 
in  France. 

Pilgrim's  Progress,  The,  an  allegorical 
prose  tale  by  John  Bunyan  (q.v.),  by  whom  it 
was  written  during  imprisonment  in  Bedford 
iail.  The  first  part  appeared  in  1678,  the  second 
in  1684.  It  is  presented  under  the  guise  of  a 
dream,  and  represents  the  life  of  a  Christian 
from  conversion  until  death.  The  doubts  of  the 
hero  figure  as  giants,  his  ill-deeds  as  a  pack; 
while  his  clergj-man  is  Evangelist,  his  conver- 
sion a  flight  from  the  City  of  Destruction,  his 
Bible  a  chart,  and  so  forth.     The  narrative  is 
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an  interesting  example  of  vigorous  Anglo-Saxon 
writing,  and  has  long  held  place  among  English 
classics. 

Pilid'ium.      See  Larva. 

Pill,  a  form  of  prepared  medicine  consist- 
ing of  a  globule  convenient  in  size  for  swallow- 
ing. The  ordinary  weight  of  a  pill  is  five  grains. 
Some  vegetable  substances  used  as  medicines 
may  be  made  into  pills  without  the  addition  of 
any  other  material,  but  usually  the  substances 
having  medicinal  properties  are  not  of  the 
proper  consistence  to  be  made  into  pills  by 
themselves,  and  require  the  addition  of  some 
other  material,  which  is  called  an  excipient. 
The  usual  excipients  are  bread-crumbs,  hard 
soap,  extract  of  licorice,  syrup,  molasses,  muci- 
lage, castor-oil,  honey,  and  conserve  of  roses. 
The  last-named  of  these  is  especially  valuable, 
as  it  preserves  for  a  long  time  the  proper  con- 
sistency of  the  pills.  The  materials  of  which 
pills  are  made  are  mixed  together  until  they 
are  perfectly  homogeneous,  and  are  afterward 
separated  into  pills  with  instruments  or  ma- 
chinery devised  for  the  purpose.  To  prevent 
them  from  adhering  to  one  another,  as  well  as 
to  some  extent  to  conceal  the  taste,  they  are 
covered  with  some  fine  powder,  such  as  licor- 
ice-powder, wheat-Hour,  fine  sugar,  and  lycopo- 
dium.  Immense  numbers  of  pills  are  made  by 
machinery,  and  it  is  very  common  to  coat  them 
with  sugar,  gelatin,  and  other  substances,  which 
are  flavored  and  colored  in  various  ways.  Pills 
also  sometimes  receive  a  thin  coating  of  gold 
or  silver.  The  pill  is  a  highly  suitable  form  for 
administering  medicines  which  operate  in  small 
doses,  or  which  are  intended  to  act  slowly,  or 
not  to  act  at  all  until  they  reach  the  lower  in- 
testines, and  especially  convenient  in  the  case 
of  substances  which  are  strongly  offensive  to 
taste  or  smell. 

Pil'laf.     See  Pilau. 

Pillar,  an  upright,  free,  supporting  mem- 
ber used  in  building,  of  any  shape  in  section 
and  thus  to  be  distinguished  froui  the  column 
which  follows  the  classical  rule  demanding  a 
circular  section.  Within  this  definition  may  be 
included  the  clustered  column  or  the  pier, 
though  the  pier,  at  least  when  it  is  without 
capstone  or  base,  can  hardly  be  called  more  than 
the  section  of  a  wall  whose  length  and  thickness 
are  equal.  The  term  is  applied  to  the  supports 
left  for  the  roof  in  mining  excavations,  and 
their  rude  form  perhaps  typifies  the  first  step 
in  this  architectural  usage.  But  its  usual  sig- 
nificance is  taken  as  representing  in  its  trans- 
verse section  a  modification  of  a  circle. 

Among  the  earliest  peoples  of  which  we  have 
record  the  Egyptians  used  the  pillar  as  an 
architectural  member.  Their  temples,  if  any 
there  )vere,  have  disappeared,  but  in  the  remains 
of  tombs  at  Beni-Hasan  and  elsewhere  are 
found  two  types  of  pillars.  One  called  the 
Proto-Doric  is  found  in  front  of  a  tomb  having 
a  portico-in-antis  of  two  columns.  The  resem- 
blance of  this  pillar  to  that  afterward  developed 
by  the  Greeks  has  given  it  its  name.  The  other 
type  has  received  the  name  of  lotiform  from  the 
fact  that  it  seems  to  resemble  a  bundle  of  four 
lotus  stalks  bound  together  near  the  top.  Above 
the  ligature  is  carved  the  conventionalized  lotus 
bud  to  form  a  capital.  This  pillar,  no  doubt 
originally  constructed  of  wood,  was  adopted  as 
the  favorite  order  of  later  Egyptian  builders. 


The  pillars  used  in  classical  and  neo-classical 
architecture  were  single  shafts  of  circular  trans- 
verse section,  and  are  described  under  their 
proper  term,  column.  In  a  derivative  style  like 
the  Romanesque  great  liberties  were  taken  in 
the  ornamentation  of  these  classical  pillars,  in 
rare  cases  going  to  the  extent  of  carving  the 
semblance  of  a  knot  in  the  centre  of  the  shaft. 
But  no  decided  variation  from  the  single  shaft 
norm  was  introduced  until  the  time  of  the  Mid- 
dle Ages  when  the  rise  of  the  Gothic  style  in- 
troduced a  problem  in  the  additional  w^eig'ht  laid 
upon  the  pillars.  A  similar  problem  was  met  by 
the  Romans  in  building  the  Colosseum  by  plac- 
ing pillars  in  front  of  heavy  piers,  which  latter 
virtually  carried  the  principal  weight.  The 
Gothic  builders  added  a  pillar  or  half-pillar  to 
support  the  pier  arches  and  carried  up  the  cen- 
tral pier  to  support  the  springing  of  the  vault 
or  roof.  The  Gothic  builders  of  the  south  used 
the  Roman  piers  with  two,  four  or  eight  en- 
circling pillars  or  half-pillars.  The'  northern 
builders  generally  adopted  the  circular  pillar 
with  surrounding  smaller  ones  which  in  time 
came  to  merge  in  clustered  pillars  of  8,  12,  16  or 
24  engaged  pillars  encircling  the  central  pillar- 
shaft.  The  effect  of  this  was  beautiful,  but  was 
finally  felt  to  lack  the  strong  accent  that  was 
lent  to  the  work  of  southern  builders  from  the 
contrast  of  square  and  round  forms.  The  rem- 
edy was  sought  in  the  introduction  of  ogee 
forms,  and  sharp  edges,  giving  to  the  pillars  the 
forms  used  for  rib-moldings  of  the  vaults  or 
window-tracery.  The  experiment  succeeded  un- 
til it  degenerated  into  a  riot  of  fantastic  con- 
tours of  no  particular  meaning.  See  Architec- 
ture. 

Pillar  Saints  (Greek,  stylilai),  the  name 
of  a  class  of  hermits  in  Syria  and  Palestine 
who  from  the  5th  to  the  12th  century  lived  on  the 
summit  of  pillars  in  the  open  air.  The  earliest 
was  Simon  Stylites,  who  in  420  invented  this 
new  kind  of  asceticism,  professing  a  desire  to 
to  do  public  penance  and  make  vicarious  atone- 
ment for  others  sins.  Accordingly  he  built  a 
pillar  18  feet  high  and  3  wide  at  the  summit. 
This  he  eventually  raised  to  60  feet  high  and 
6  feet  broad.  There  he  lived  for  37  years. 
His  example  was  widely  followed  by  a  succes- 
sion of  hermits  who,  however,  died  out  before 
the  beginning  of  the  13th  century. 

Pillars  of  Hercules.  See  Pill.\rs  of  Mel- 
kart. 

Pillars  of  Melkart,  the  name  given  by  the 
Pha:nicians  to  the  peaks  on  either  side  of 
Gibraltar  (q.v.),  near  which  they  planted  the 
colony  of  Gades,  now  Cadiz.  The  Greeks, 
identifying  the  god  Melkart  with  Heracles  or 
Hercules,  their  own  guardian  of  travelers, 
called  the  place  the  Pillars  of  Hercules.  See 
Calpe. 

Pillnitz,  pil'nits,  a  palace  of  the  king  of 
Saxony,  on  the  right  bank  of  the  Elbe,  seven 
miles  from  Dresden.  The  court  remains  here 
for  some  time  each  year.  Pillnitz  is  famous  for 
a  meeting  of  the  Emperor  Leopold  IL,  Fred- 
erick William  II.  of  Prussia,  the  Coimt  of 
Artois,  the  ex-minister  Calonne,  and  several 
other  personages,  from  25  to  27  Aug.  1791.  A 
treaty  of  offensive  alliance  was  not  concluded, 
but  preliminaries  were  agreed  on  for  a  defen- 
sive alliance  between  Austria  and  Prussia, 
which  was  settled  at  Berlin,  7  Feb.  1792.     The 


PILLORY  — PILOS 


French  were  greatly  irritated  by  this  conven- 
tion, which  they  considered  as  the  basis  of  the 
coalition  of  Europe  against  France. 

Pil'lory,  an  old-time  punishment  consist- 
ing of  a  frame  of  wood  erected  on  posts,  with 
movable  boards,  and  holes  through  which  were 
put  the  head  and  hands  of  the  criminal.  In 
this  situation  criminals  in  Great  Britain  were 
formerly  often  exposed  to  the  outrages  of  the 
mob  in  a  way  inconsistent  with  any  rational 
notions  of  punishment.  Those  who  were  of- 
fensive to  the  crowd  were  in  no  small  danger 
from  the  missiles  by  which  they  were  assailed. 
The  culprit  was  allowed  to  make  speeches,  de- 
fending himself  and  attacking  his  enemies.  In 
1816  this  punishment  was  abolished  in  all  cases 
except  that  of  perjury,  and  it  has  since  been 
abolished  altogether. 

Pillow,  Gideon  Johnson,  American  sol- 
dier :  b.  Williamson  County,  Tenn.,  8  June 
1806;  d.  Lee  County,  Ark.,  6  Oct.  1878.  He 
was  graduated  at  the  University  of  Nashville, 
studied  law,  became  prominent  in  the  Demo- 
cratic party  of  the  State,  and  in  1844  as  delegate 
to  the  National  Convention  did  much  to  secure 
the  nomination  of  Polk,  his  intimate  friend,  for 
the  presidency.  In  1846  he  was  commissioned 
brigadier-general,  immediately  went  to  the  front 
with  his  Tennessee  volunteers,  fought  bravely 
at  Vera  Cruz,  was  severely  wounded  at  Cerro 
Gordo,  became  second  in  command  to  General 
Scott,  was  again  wounded  at  Churubusco,  and 
after  the  war  was  accused  by  Scott  of  insub- 
ordination, but  acquitted.  His  difference  with 
Scott  as  to  the  Convention  of  Tacubaya  seems 
to  have  been  the  origin  of  these  charges.  He 
opposed  secession  at  first,  acquiesced  later,  was 
made  major-general  of  Tennessee  troops,  raised 
35,000  men,  and  advanced  to  the  Confederate 
government  much  money,  which  was  never  re- 
turned. Jefferson  Davis  disliked  him  and  re- 
duced his  rank  to  brigadier.  He  fought  under 
Leonidas  Polk  at  Belmont  7  Nov.  1861,  op- 
posed the  surrender  of  Fort  Donelson  February 
1862,  and  thereafter  did  not  figure  in  any  battle 
save  Murfreesboro,  in  which  he  had  a  courtesy 
command.  He  was  ruined  by  the  war,  and  tried 
heroically  but  vainly  to  recover  his  former 
financial  position. 

Pillow,  Fort.     See  Fort  Pillow. 

Pillow-lace.     See  Lace. 

Pillsbury,  pi!z'ber-i,  Henry  N.,  American 
diess-player:  b.  Boston,  Mass.,  S  Dec.  1872.  He 
won  the  world's  championship  at  the  Hastings 
International  Chess  Congress  in  England,  in 
189s,  the  first  American  to  attain  that  honor 
since  1858.  He  tied  with  Tarrasch  in  1898  in 
the  international  cable  match  at  Vienna,  divided 
second  honors  with  Janowsky  and  Maroczy  in 
1899  and  won  first  prize  at  the  American  tour- 
nament in  Buff'alo  in  1901,  and  has  been  an  hon- 
ored competitor  in  the  leading  international 
games. 

Pillsbury,  John  Sargent,  American  legis- 
lator: b.  Sutton,  N.  H„  29  July  1828;  d.  Min- 
neapolis, Minn.,  18  Oct.  1901.  He  was  engaged 
in  various  business  ventures  until  1872  when  he 
became  a  member  of  the  noted  flour  milling  firm 
of  Charles  A.  Pillsbury  and  Company.  At  the 
outbreak  of  the  Civil  War  he  organized  three 
regiments  for  the  Union  army  and  later  he  as- 
sisted in  the  organization  and  equipment  of 
other  regiments  for  the  suppression  of  an  In- 


dian uprising  in  Minnesota.  In  1863  he  was 
sent  to  the  State  senate  and  served  almost  con- 
tinuously until  elected  governor  in  1875  to 
which  office  he  was  twice  re-elected.  During 
his  administration  he  prevented  the  repudiation 
of  the  Minnesota  State  Railway  bonds  and 
favored  measures  to  benefit  the  agricultural 
portions  of  the  State.  He  was  a  generous  bene- 
factor of  educational  institutions,  hospitals, 
libraries,  etc. 

Pillsbury,  Parker,  American  reformer:  b. 
Hamilton,  Mass.,  22  Sept.  1809;  d.  Concord, 
N.  H.,  7  July  1898.  He  was  graduated  in  1838 
from  Gilmanton  Theological  Seminary,  studied 
also  at  Andover,  and  became  pastor  of  the  Con- 
gregational Church  at  New  London,  N.  H. 
Under  the  influence  of  William  Lloyd  Garri- 
son's pleas,  he  joined  the  anti-slavery  forces, 
withdrew  from  ministerial  duties,  and  became 
an  anti-slavery  lecturer  in  New  England 
and  the  West.  In  1854  he  went  to  England  and 
there  lectured  in  the  principal  cities.  He  was 
one  of  the  more  violent  of  the  abolition  orators, 
but  in  his  way  effective.  At  different  times  he 
was  editor  of  the  'Herald  of  Freedom'  at  Con- 
cord, N.  H.,  and  of  the  'Anti-Slavery  Stan- 
dard' in  New  York.  In  his  later  years  he  was  a 
preacher  for  various  Western  religious  societies. 
He  published  his  recollections  of  the  anti-slavery 
struggle  and  its  leaders  as  'Acts  of  the  Anti- 
slavery  Apostles'   (1883). 

Pil'moor,  Joseph,  American  Episcopal 
clergyman :  b.  Tadmouth.  Yorkshire,  England, 
31  Oct.  1739;  d.  Philadelphia,  Pa.,  24  July  1825. 
He  was  educated  in  John  Wesley's  school  at 
Kingswood,  entered  the  Methodist  ministry  in 
1765  and  in  1769  came  to  America  where  he  as- 
sisted in  establishing  the  Methodist  faith.  He 
founded  the  first  Methodist  church  built  in 
Philadelphia  and  preached  in  the  interests  of 
the  Wesleyans  until  1774,  when  he  returned  to 
England,  angered  at  what  he  considered  Wes- 
ley's injustice  in  having  omitted  him  from  the 
"legal  hundred."  In  1785  he  again  took  up  his 
residence  in  America,  was  ordained  in  the  Epis- 
copal Church  in  that  year  and  held  charges  in 
Philadelphia  and  New  York.  In  1804  he  be- 
came rector  of  Saint  Paul's,  Philadelphia,  which 
post  he  retained  for  20  years. 

Pilocar'pin.      See  Jaborandi. 

Pilon,  Germain,  zhar-mah  pe-loii,  French 
sculptor:  b.  Paris  1535 ;  d.  there  IS90-  He  was 
a  favorite  court  sculptor  of  Catherine  de' 
Medici.  Many  of  the  works  were  destroyed  in 
the  Revolution.  The  earliest  extant  is  a  canopy 
for  the  tomb  of  Francis  I.  at  Saint  Denis.  In 
the  Chapel  of  Saint  Eustache  at  Saint  Denis 
is  also  the  famous  tomb  of  Henry  II.  on  which 
Pilon  was  occupied  from  1564  to  1583.  His 
'Three  Graces,'  'Saint  Catherine  du  Val  des 
Ecoliers,'  erected  by  Cardinal  Birogue  in  honor 
of  his  wife,  the  tomb  of  the  cardinal  himself, 
'The  Four  Cardinal  Virtues,'  and  others  are 
now  in  the  Louvre.  A  statue  ordered  by  Cath- 
erine, 'Vierge  de  Pitie,'  is  now  in  the  Church 
Saint  Paul  and  Saint  Louis,  Paris.  _  Pilon,  in 
the  voluminous  folds  and  tortuous  lines  in  the 
draperies  of  his  figures,  marks  the  beginnin| 
of  the  decadence  from  the  classic  simplicity  and 
strength  of  his  immediate  predecessor,  Jean 
Gonjon. 

Piles.     See  Hats  and  Hat-makinc. 


PILOT  — PILOTY 


Pilot,  The,  a  sea  story  by  James  Fenimore 
Gx>per,  published  in  1823.  Walter  Scott's  'Pi- 
rate' had  just  been  published,  and  was  dis- 
cussed at  a  New  York  dinner  where  Cooper 
was  present.  The  guests  generally  expressed 
the  opinion  that  it  could  not  have  been  written 
by  Scott,  who  was  suspected  to  be  the  author  of 
•Waverley,*  because  Scott  never  had  been  at 
sea.  Cooper  said  that  for  that  very  reason  he 
thought  Scott  wrote  it,  and  added  that  he  would 
undertake  to  write  a  real  sea  story.  *The 
Pilot'  was  the  result.  Paul  Jones'  adventures 
suggested  the  plot;  which  is,  in  brief,  an  at- 
tempt during  the  Revolutionary  War  to  abduct 
some  prominent  Englishmen  for  exchange 
against  American  prisoners. 

Pilot  and  Pilotage.  A  pilot  is  a  seafaring 
man  familiar  with  a  particular  coast,  who  is 
licensed  by  the  government  or  State  to  navigate 
a  vessel  within  a  particular  district.  In  Great 
Britain  and  the  United  States  every  qualified 
pilot  on  his  appointment  receives  a  license  for 
a  particular  district  from  the  pilotage  authority 
of  that  district.  Masters  or  mates  of  any  ship 
may,  upon  giving  due  notice,  be  examined  and 
passed  by  the  proper  authorities,  and  receive 
pilotage  certificates.  In  this  case  they  must  be 
renewed  every  year.  Further,  any  master  or 
mate  of  a  ship  may  obtain,  after  examination, 
a  certificate  to  the  effect  that  he  is  authorized  to 
pilot  any  ship  or  ships  belonging  to  the  same 
owner  of  and  under  a  certain  draft  of  water. 
Any  qualified  pilot  who  commits  any  fraud 
against  the  customs  or  excise,  or  is  guilty  of 
corrupt  practices  as  to  ships,  cargoes,  crews,  or 
passengers;  who  lends  his  license,  acts  as  pilot 
while  suspended  or  when  drunk,  causes  unnec- 
essary expense  to  enhance  his  own  or  someone 
else's  gain ;  declines,  without  reasonable  cause, 
to  go  off  when  signaled  for  or  required;  un- 
necessarily cuts  or  slips  a  cable ;  refuses  to  con- 
duct a  ship  into  port,  except  on  reasonable 
ground  of  danger  to  the  ship ;  or  leaves  the  ship 
of  which  he  is  in  charge,  without  the  master's 
consent,  before  the  service  for  which  he  was 
hired  has  been  performed  —  renders  himself 
liable  to  suspension  or  dismissal,  as  well  as  to  a 
fine  in  addition  to  damages  to  the  persons  ag- 
grieved. Pilotage  fees  depend  on  the  draft  of 
water  of  the  ship  piloted,  and  for  vessels  with 
a  large  draft  of  water  are  very  much  higher 
than  for  those  with  a  small  one.  In  Great 
Britain  no  owner  or  master  of  any  ship  is  an- 
swerable to  any  person  for  any  loss  or  damage 
occasioned  by  the  fault  or  incapacity  of  any 
qualified  pilot  acting  in  charge  of  such  ship 
within  any  district  where  the  employment  of 
such  pilot  is  compulsory ;  but  the  pilot  must  not 
be  interfered  with  in  the  discharge  of  his  du- 
ties. Other  maritime  countries  have  also  passed 
laws  to  regulate  the  pilotage  of  vessels.  In  the 
United  States  each  individual  State  makes  its 
own  regulations  as  authorized  by  acts  of  Con- 
gress. The  most  important  body  of  pilots  in  the 
United  States  are  those  under  the  pilot  com- 
missioners of  New  York.  The  master  of  a  ves- 
sel with  a  pilot  on  board  has  still  the  manage- 
ment of  the  vessel,  and  sees  that  she  is  kept 
in  the  course  the  pilot  directs.  A  master  refus- 
ing to  take  a  pilot  vitiates  the  insurance  on  the 
vessel. 

Pilot  Chart.     See  Chart. 

Pilot-fish,  any  of  several  fishes  reputed  to 
act  as   guides   and   sentinels   to   sharks,   or   re- 


sembhng  species  so  acting.  The  fish  tradition- 
ally so  called  (Naucrates  auctor)  is  a  small 
mackerel-like  member  of  the  family  Carangidee 
(q.v.),  which  abounds  in  all  warm  seas,  and 
was  well  known  in  the  Mediterranean  where 
the  ancient  fishermen  observed  its  constant  as- 
sociation with  sharks,  and  its  habit  of  follow- 
ing ships  for  many  days  together.  They  said  it 
acted  as  a  guide  and  protector  of  the  sharks, 
leading  them  to  prey  and  warning  them  of  dan- 
ger; and  that  when  a  mariner  lost  his  way  on 
the  high  seas  it  appeared  and  piloted  him  to 
port.  The  association  with  sharks  and  other 
large  fishes  and  the  following  of  ships  are  still 
observable,  but  the  modern  explanation  is  that 
the  little  fish  gain  food  and  some  protection  from 
the  big  ones,  and  these  seek  to  swim  near  them. 
They  are  excellent  eating.  Another  nearly  re- 
lated fish  {Scriola  cojiata),  one  of  the  amber- 
fishes,  is  called  "shark's  pilot"  along  the  South 
Atlantic  coast  of  the  United  States ;  in  the  West 
Indies  several  chichlids  are  called  black,  or  cow, 
or  cockeye  pilots ;  and  in  Lake  Champlain  this 
name  is  given  to  a  whitefish  (Con'gonus  quad- 
rilateraUs)  called  Menominee  or  round  white- 
fish  in  the  Northwestern  lakes.  Consult  Goode, 
'Fishery  Industries,  Sec.  I.'  (1884);  Day, 
'Faima  of  British  India:  Fishes'    (1889). 

Pilot  Knob,  a  low  mountain  or  hill  in 
Missouri,  in  Iron  County,  about  80  miles  south- 
west of  Saint  Louis.  It  is  an  elevation  on  the 
Ozark  Plateau,  about  500  feet  above  the  sur- 
rounding plain,  and  one  mile  in  diameter  at  its 
base.  It  is  composed  of  iron  ore  of  a  peculiar 
steel-gray  color,  and  of  porphyry.  The  ore  is 
magnetic.  Iron  Mountain  (q.v.)  is  northwest 
of  Pilot  Knob. 

Pilot  Mountain,  in  North  Carolina,  on  the 
border  of  Stokes  and  Surrey  counties  near 
Ararat  River.     See  Arar.\t. 

Pilot-plant,  the  compass-plant   (q.v.). 

Pilot  Snake,  a  rustic  name  in  the  United 
States  for  several  different  snakes,  as  the  moun- 
tain blacksnake  (Zamenis  obsoletus),  and  the 
copperhead   (q.v.). 

Pilot  Whale,  a  caaing  whale  (q.v.). 

Piloty,  pe-16'te.  Ferdinand,  German  paint- 
er: b.  Munich  8  Oct.  1828;  d.  there  21  Dec.  iSyS. 
After  studying  in  the  academy  of  his  native 
city,  he  directed  his  artistic  activity  altogether 
under  the  influence  of  his  brother  Karl  von 
Piloty,  especially  imitating  him  in  technique  and 
color.  A  number  of  his  historical  frescoes  are 
to  be  seen  in  the  National  Museum  at  Munich 
and  in  the  town  hall  of  Landsberg-on-Lech. 
He  also  painted  in  oils  for  the  Maximilaneum  at 
Munich  the  picture  'Elizabeth  of  England  re- 
viewing her  Troops  in  Sight  of  the  Armada.' 
Of  his  other  works,  among  the  most  notable  are 
'Sir  Thomas  More  in  Prison' ;  'Raffael  on  a 
Sick  Bed'  ;  'Count  Eberhardt  of  Wiirtemberg 
by  the  Dead  Body  of  his  Son' ;  'The  Judgment 
of  Solomon.'  He  designed  many  illustrations 
for  Schiller's  'Glocke'  and  for  the  Shakespeare 
Gallery. 

Piloty,  Karl  von,  German  painter:  b. 
Munich  10  Oct.  1826;  d.  there  21  July  1886. 
After  attending  for  a  short  time  the  Munich 
Academy,  where  he  especially  attached  himself 
to  the  guidance  of  Schnorr,  he  joined  the  litho- 
graphic business  of  his  father.  He  later  fell 
under     the     influence     of     his     brother-in-law. 
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Schorn,  whose  realistic  teaching  he  enthusias- 
tically accepted  and  later  was  molded  by  the 
colorists  of  Belgium  and  France.  Beginning 
as  a  genre  painter  in  his  remarkable  canvas 
•The  Nurse^  (1853)  he  revealed  for  the  first 
time  a  most  brilliant  technique  which  inaugu- 
rated a  new  style  at  Munich,  and  indeed 
throughout  Germany.  Two  years  later  he  was 
appointed  professor  in  the  Alunich  Art  Acad- 
emy. In  1854  he  produced  his  first  historical 
picture  <The  Institution  of  the  Catholic 
League,*  which,  despite  its  fine  color  scheme, 
was  marred  by  a  too  emphatic  and  theatrical 
action,  and  a  lack  of  depth  and  spirituality  of 
expression.  A  long  series  of  paintings  of  the 
same  class  followed  this,  and  among  them, 
_'Seni  by  the  Corpse  of  Wallenstein'  (1855),  an 
important  work,  now  in  the  New  Pinakothek  at 
Munich;  <Nero  amid  the  Ruins  of  Rome' 
(1861);  'Godfrey  de  Bouillon  with  the  Pil- 
grims at  the  Holy  Sepulchre'  ;  'Assassination 
of  Julius  Cffisar'  (1865);  'Columbus'  (1866); 
'Thusnelda  in  the  Triumphal  Procession  of 
Germanicus'  (1873),  a  replica  of  which  is  in 
the  Metropolitan  Museum  of  New  York;  'The 
Death  of  Alexander'  (1877),  unfinished.  He 
painted  many  portraits  and  designed  illustra- 
tions for  Shakespeare,  and  the  German  classic 
writers.  In  1874  he  was  director  of  the  Munich 
Academy.  In  his  style  he  turned  from  class- 
icism to  realism;  and  was  inclined  to  choose 
subjects  of  a  melancholy  or  tragic  caste,  and 
sometimes  was  given  to  the  melodramatic  treat- 
ment of  a  theme,  but  his  drawing,  coloring  and 
handling  were  masterly.  As  the  representative 
of  a  distinct  school  in  German  art  he  counts 
among  his  pupils  and  followers  Makart,  Max, 
Defregger,  Lenbach,  J.  Brandt,  etc.  Consult 
Rosenberg,  'Die  Miinchener  Malerschule' 
(1887). 

Pilpay,  pn'pl,  or  Pilpai.     See  Bidpai. 

Pils,     pelz,     Isidore     Alexandre     Auguste, 

French  painter:  b.  Paris  1815;  d.  Douarnenez, 
Brittany,  3  Sept.  1875.  The  son  of  an  artist 
and  soldier,  he  studied  with  Lethiere  and  Picot 
and  in  1838  gained  the  Grand  Prix  de  Rome. 
His  first  success,  after  trying  religious  subjects, 
was  in  1848  with  'Rouget  de  I'Isle  chantant 
pour  la  premiere  fois  la  Marseillaise'  (Louvre). 
His  greatest  successes  were  with  military  scenes 
such  as  'Debarquement  en  Crimee'  and  'Ba- 
taille  de  I'Alma,'  and  water-color  studies  of 
soldiers  during  the  siege  of  Paris.  He  was  pro- 
fessor at  the  Ecole  des  Beaux  Arts  and  Mem- 
bre  de  I'lnstitut. 

Pilsen,  pil'sen,  Austria,  a  city  of  the  Aus- 
trian crownland  of  Bohemia,  at  the  confluence 
of  the  Radbusa  with  the  Mies  (Beraun"),  53 
miles  southwest  of  Prague.  It  consists  of  the 
town  proper  and  extensive  suburbs ;  is  a  well- 
built,  handsome  place ;  has  a  splendid  Gothic 
church  of  the  13th  century;  a  town-house,  Fran- 
ciscan monastery,  a  German  and  a  Czech  thea- 
tre, German  and  Czech  gymnasia,  barracks ;  and 
important  and  varied  industries,  embracing  ma- 
chinery and  metal  wares,  porcelain,  glass, 
liqueurs,  refined  spirits,  etc.,  and  large  breweries 
which  produce  a  famous  variety  of  beer.  Coal, 
iron,  and  alum  mines  are  in  the  vicinity,  and 
there  is  a  considerable  trade.  Pilsen  possessed 
a  printing-press  as  early  as  1475.  It  was  once 
a  fortified  town,  and  was  several  times  besieged 
during    the    Hussite    wars.      In    1618    it    was 


stormed  by  Mansfield,  and  in  the  Thirty  Years' 
war  was  for  a  time  the  headquarters  of  Wallen- 
stem.  Pop.  (1880J  38,883;  (1890)  50,221; 
(1900)  68,292. 

Pilum.       See  Javelin. 

Pilz,  Vincenz,  Austrian  sculptor:  b. 
Warnsdorf,  Bohemia,  1816;  d:  1896.  He 
studied  both  painting  and  sculpture  at  the  Vi- 
enna Academy,  but  eventually  came  under  the 
influence  of  Fiihrich  and  Rahl  and  gave  all  his 
attention  to  sculpture,  producing  many  groups 
and  reliefs  under  the  approval  of  these  masters. 
Among  his  works  are  the  two  'Winged 
Horses'  in  front  of  Memorial  Hall,  Philadel- 
phia; the  'Neptune'  of  the  Vienna  E.xchange 
and  'Science  and  Commerce'  at  Windsor 
Castle,  England.  He  also  decorated  public 
buildings  at  Vienna  with  statues  of  Austrian 
generals,  celebrities  of  antiquity  and  modern 
composers. 

Pirn,  Bedford  Clapperton  Trevelyan,  Eng- 
lish naval  officer:  b.  Biddeford,  England,  12 
June  1826;  d.  London,  England,  i  Oct.  1886. 
He  was  educated  at  the  Royal  Naval  School 
and  entered  the  English  navy  in  1842;  took  part 
in  the  Franklin  search  expedition  in  1852 ;  com- 
manded a  gunboat  on  the  Baltic  during  the 
Crimean  war ;  served  in  China  in  1857,  and  was 
promoted  commander  in  1858.  In  1859  he 
served  in  Central  America  and  surveyed  the 
Nicaragua  Canal  route.  He  was  retired  from 
active  service  in  1861,  but  received  rank  as  rear- 
admiral  in  1885.  He  was  admitted  to  the  bar  in 
1873  and  was  a  member  of  Parliament  1874-80. 
He  wrote:  'The  Gate  of  the  Pacific'  (1863); 
'Jottings  on  the  Roadside  in  Panama,  Nicara- 
gua, and  JMosquito'  (.1869);  'The  War  Chron- 
icle'   (1873)  ;  etc. 

Piman  (pe'man)  Indians,  an  American 
family  or  group  residing  in  Mexico  and  Ari-  ' 
zona.  The  stock  includes  among  other  tribes 
the  Papagos,  Pimos,  Gatschets,  Tarumaris, 
Yaquis  and  Huichols.  The  Piman  family  is  a 
southern  extension  of  the  Shoshone  (q.v.)  fam- 
ily.    They  number  about  90,000. 

Pimen'to.     See  Allspice. 

Pim'Iico.     See  Friar-bird. 

Pimo  Indians,  an  American  tribe  of  the 
Piman  family,  living  in  New  Mexico,  in  the  val- 
ley of  the  Gila.  They  are  neighbors  of  the 
Maricopas,  whom  they  resemble  so  much  in 
person  and  manners  that  they  are  not  easily  dis- 
tinguished from  them.  Their  number  may  be 
estimated  at  3,200.  The  men  have  slender 
forms,  but  the  women,  who  do  most  of  the 
hard  labor,  are  well  made.  Agriculture  is  their 
principal  occupation.  They  are  the  most  civil- 
ized of  any  of  the  North  American  Indians ; 
they  manufacture  cotton  fabrics,  pottery,  and 
other  useful  articles  with  considerable  skill,  and 
enjoy  a  reputation  for  simplicity  of  character, 
peacefulness,  and  honesty.  The  only  weapon 
used  by  the  tribe  is  the  bow  and  arrow.  They 
possess  horses  and  cattle,  but  very  few  mules. 
About  two  thirds  of  the  Pimos  live  on  govern- 
ment reservations. 

Pim'pernel,  a  flowering  plant  of  the  prim- 
rose family  and  genus  Anagallis,  with  a  wheel- 
shaped  corolla.  The  scarlet  or  field  pimpernel 
(A.  arvensis)  is  wild  in  Europe,  and  both  cul- 
tivated and  run-wild  all  over  the  world.  The 
small  flowers  are  usually  scarlet  with  a  purple 


PIMPLES  — PIN 


spot  in  the  centre,  but  in  one  variety  blue. 
This  species  is  commonly  known  in  England  as 
the  "poor  man's  weather-glass,"  from  the  fact 
that  its  tiowers  do  not  open  in  rainy  weather. 
The  bog  pimpernel  (A.  tcnclla)  is  an  extremely 
delicate  and  beautiful  plant,  which  naturally 
grows  in  the  drier  parts  of  marshes ;  its  flowers 
are  red,  and  it  is  distinguished  from  the  field 
pimpernel  by  the  fact  that  its  corolla  consid- 
erably exceeds  the  calyx.  The  blue  and  lilac 
varieties  of  the  A.  coltina,  originally  a  native 
of  South  Africa,  have  been  introduced  into 
gardens  generally,  where  they  have  a  fine  effect. 
A  closely  allied  plant  (Cenlunculus  minimus) 
is  called  false  pimpernel  or  chaff-weed. 

Another  group  of  pimpernels  is  the  genus 
PimpincUa  of  the  Umbellifera:,  relatives  of  the 
snake-root.  A  widespread  and  representative 
species  is  P.  saxifraga,  sometimes  called  burnet 
saxifrage. 

Pimples,  eruptions  of  the  skin,  of  which 
several  varieties  are  distinguished  by  special 
names,  but  various  causes  may  transform  one 
of  these  into  another.  The  papule  is  a  solid 
elevation,  apparently  containing  no  fluid,  and, 
either  of  the  natural  skin-color,  or  bluish,  black- 
ish, etc.  The  vesicle  is  an  elevation  of  about 
the  same  size,  containing  a  clear  or  milky  fluid; 
by  alteration  of  its  contents  to  yellow  pus  it 
becomes  a  pustule.  A  bleb  or  bulla  is  a  larger 
vesicle  or  pustule,  and  may  be  as  large  as  a 
hen's  egg.  A  large  papule  is  called  a  tubercle, 
and  wheal  is  the  term  applied  when  the  raised 
skin  is  of  greater  extent  than  elevation. 

Pin,  a  small  piece  of  brass  or  steel  wire, 
sharp  at  one  end  and  furnished  with  a  head  at 
the  other,  used  chiefly  for  the  toilet  for  tempo- 
rarily securing  portions  of  the  dress,  and  gen- 
erally by  seamstresses  and  tailors  for  fastening 
their  work  together.  The  need  of  little  utensils 
of  this  sort  has  been  met  from  ancient  times  by 
various  devices.  In  the  Egyptian  tombs  they 
are  found  much  more  elaborate  and  costly  than 
the  pins  of  the  present  time.  They  vary  in 
iength  up  to  7  or  8  inches,  and  are  furnished 
sometimes  with  large  gold  heads,  and  sometimes 
with  a  band  of  gold  around  the  upper  end,  those 
of  the  latter  kind  having  probably  been  used  for 
securing  the  hair.  The  ancient  Mexicans  found 
in  the  thorns  of  the  agave  convenient  substitutes 
for  metallic  pins;  and  even  the  English,  up  to 
the  middle  of  the  i6th  century,  made  use  of 
rude  skewers  of  wood,  though  they  also  made 
others  of  gold,  silver,  and  brass  to  serve  as  pins. 
To  that  time  they  had  depended  upon  the  manu- 
facturers on  the  Continent  for  their  supplies  of 
the  better  sorts  of  pins,  and  this  importation  ap- 
pears to  have  been  established  previous  to  1483, 
when  it  was  interrupted  by  a  prohibitory 
statute.  In  1543  an  act  of  parliament  provided 
"that  no  person  shall  put  to  sale  any  pins  but 
only  such  as  be  double-headed  and  have  the  head 
soldered  fast  to  the  shank  of  the  pin,  well 
smoothed,  the  shank  well  shaven,  the  point  well 
and  roundly  filed,  canted,  and  sharpened." 
Within  three  years  from  this  time  the  manufac- 
ture was  so  much  improved  that  the  statute  was 
of  no  importance.  In  Gloucester  the  business  of 
pin  making  was  introduced  in  1626,  and  soon 
proved  so  prosperous  that  it  gave  employment 
to  1,500  persons.  It  was  established  in  London 
in  1636,  and  afterward  in  Birmingham,  which 
became  the  chief  seat  in   England  of  this  and 


other  manufacturing  operations  of  similar  char- 
acter. 

In  the  United  States  pins  were  first  made  in 
Rhode  Island  during  the  Revolution  by  Jeremiah 
Wilkinson,  the  heads  being  made  by  twisting  fine 
wires  firmly  at  one  end.  Samuel  Slocum  at 
about  the  same  time  commenced  in  Providence  in 
the  same  line.  In  1824  a  machine  for  making 
solid-headed  pins  was  invented  by  Lemuel  W. 
Wright,  of  New  Hampshire,  which  was  soon 
after  introduced  into  England,  patents  also  being 
granted  there.  It  was,  however,  crude  com- 
pared with  those  of  later  construction,  and  did 
not  complete  all  the  operations  of  pin  tnaking. 
In  1831  the  first  machine  for  making  perfect 
solid-headed  pins  like  those  now  in  use  was  in- 
vented by  John  Ireland  Howe,  a  physician  of 
Bellevue  Hospital,  New  York  city,  and  in  the 
next  year  a  company  was  started  in  that  city. 
Six  years  later  the  business  was  removed  to 
Derby,  Conn.,  where  it  is  still  carried  on.  In 
1835  another  company  was  formed  by  Dr.  Howe, 
which  continued  its  operations  under  his  charge 
till  1865,  many  improvements  being  made.  Sam- 
uel Slocum,  an  ingenious  Connecticut  man,  in- 
vented a  pin-sticking  machine,  which  was  used 
in  Howe's  factory  in  1841,  and  was  improved  in 
1843,  he  and  Slocum  becoming  joint  owners  of 
the  two  patents. 

The  manufacture  of  pins  has  become  such  an 
industry  in  the  United  States  that  the  mills  of 
this  country  practically  supply  the  world  with 
this  arti'cle.  In  1900  the  75,000,000  people  in 
the  L'nited  States  used  66,000,000  gross  of  com- 
mon pins,  which  is  equal  to  9,500,000,000  pins, 
or  an  average  of  about  126  pins  for  every  man, 
woman  and  child  in  the  country.  This  is  the 
highest  average  reached  anywhere  in  the  use  of 
pins.  Ten  years  ago  we  used  only  about  72 
pins  each.  The  total  number  of  pins  manufac- 
tured in  the  United  States  during  1900  was 
68,889,260  gross.  There  are  43  factories  with 
2,353  employees.  There  has  been  a  considerable 
increase  in  the  number  of  women  and  children 
employed  in  pin  factories  of  late  years,  which 
is  an  indication  that  the  machinery  is  being 
improved  and  simplified  and  that  its  operation 
does  not  require  so  high  an  order  of  mechanical 
skill.  Hooks  and  eyes  are  a  by-product  of  pin- 
making,  and  are  produced  at  most  of  the  fac- 
tories from  material  that  will  not  do  for  pins. 
The  output  of  hooks  and  eyes  in  igoo  was 
1,131,824  gross.  Pins  and  hooks  and  eyes  are 
turned  out  by  automatic  machines  in  such  quan- 
tities to-day  that  the  cost  of  manufacture  is 
practically  limited  to  the  value  of  the  brass 
w^ire  from  which  they  are  made.  A  single  ma- 
chine does  the  whole  business.  Coils  of  wire, 
hung  upon  reels,  are  passed  into  machines  which 
cut  them  into  proper  lengths,  and  they  drop  off 
into  a  receptacle  and  arrange  themselves  in  the 
line  of  a  slot  formed  by  two  bars.  When  they 
reach  the  lower  end  of  the  bars  they  are  seized 
and  pressed  between  two  dies,  which  form  the 
heads,  a:id  pass  along  into  the  grip  of  another 
steel  instrument,  which  points  them  by  pressure. 
They  are  then  dropped  into  a  solution  of  sour 
beer,  whirling  as  they  go,  to  be  cleaned,  and 
then  into  a  hot  solution  of  tin,  which  is  also  kept 
revolving.  They  here  receive  their  bright  coat 
of  metal,  and  are  pushed  along,  killing  time, 
until  they  have  had  an  opportunity  to  harden, 
when  they  are  dropped  into  a   revolving  barrel 
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of  bran  and  sawdust,  which  cools  and  polishes 
them  at  the  same  time.  Because  of  the  oscilla- 
tion of  the  bran  they  work  gradually  down  to  the 
bottom  of  the  barrel,  which  is  a  metallic  plate 
cut  into  slits  just  big  enough  for  the  body  of  the 
pins,  but  not  big  enough  for  the  head  to  pass 
through.  Thus  they  are  straightened  out  into 
rows  again,  and,  like  well  drilled  soldiers,  pass 
along  toward  the  edge  of  the  bottom,  and  slide 
down  an  inclined  plane,  still  hanging  by  their 
heads,  until  they  reach  strips  of  paper,  to  which 
they  are  introduced  by  a  curious  jerk  of  the 
machine.  The  first  they  know  they  are  all  placed 
in  rows,  wrapped  up  and  on  their  way  to  the  big 
department  stores,  where  they  are  sold  at  from 
five  cents  to  ten  cents  a  gross.  A  machine  is  ex- 
pected to  throw  out  several  thousand  gross  an 
hour.  Needles  are  made  by  a  similar  machine. 
In  igoo  there  were  made  1,397,533  gross  of  ma- 
chine needles,  212,689  gross  for  shoemaking, 
324.476  gross  for  ordinary  household  sewing 
machines,  307,426  gross  for  knitting  machines 
and  the  rest  for  other  kinds  of  sewing  and 
knitting  machinery,  generally  for  factory  use. 
We  imported  $418,004  worth  of  ordinary  needles, 
most  of  them  from  England.  Hairpins  and 
safety  pins  and  other  kinds  of  pins  are  manu- 
factured in  a  similar  manner.  We  made  1,189,- 
104  gross  of  hairpins  in  1890.  Both  needles  and 
hairpins  are  manufactured  to  a  greater  extent 
in  Europe  than  plain  pins.  Safety  pins,  how- 
ever, are  decidedly  American,  and  of  these  we 
make  on  an  average  1,000,000  gross  a  year. 

Pin-money,  an  annual  sum  of  money, 
sometimes  provided  for  in  a  marriage  settlement, 
to  be  paid  by  the  husband  to  the  wife  for  her 
separate  use,  and  to  be  applied  in  the  purchase  of 
apparel,  ornaments  for  her  person,  or  for  private 
expenditure.     See  Law  of  Husband  and  Wife. 

Pina  (pe'nya)  Cloth,  an  extremely  soft 
and  delicate  fabric,  the  manufacture  of  which  is 
peculiar  to  the  Philippines.  It  is  made  from  the 
unspun  fibres  of  the  leaves  of  the  cultivated  pine- 
apple plant,  and  the  finer  qualities  are  always 
made  in  small  pieces,  since  only  single  fibres 
are  used  for  them.  For  the  coarser  qualities 
several  fibres  are  often  joined  together,  so  as  to 
make  warp  threads  of  considerable  length.  Its 
color  is  almost  white,  but  has  a  slight  tinge  of 
yellow  in  it.  Its  chief  use  is  for  making  ladies' 
pocket  handkerchiefs,  and  is  frequently  adorned 
with  exquisite  embroidery. 

Pin'afore,  H.  M.  S.,  a  noted  comic  opera 
composed  by  Sir  Artliur  Sullivan  and  first  played 
in  London  in  May  1878.  The  libretto,  furnished 
by  W.  S.  Gilbert,  is  a  humorous  satire  upon 
matters  of  the  day  and  its  suggestion  may  be 
found  in  Gilbert's  'Bab  Ballads.' 

Pinakothek,  pin'a-ko-thek  (Ger.  pe-na-ko- 
tak')  (Greek,  "collection  of  pictures"),  an- 
ciently, a  chamber  in  which  votive  pictures  of 
the  gods  were  hung  in  Greece.  Such  a  chamber 
was  situated  in  the  left  wing  of  the  propylaeum 
or  gate  of  the  acropolis  at  Athens.  In  other 
states  (Samos,  Ephesus,  etc.)  special  buildings 
were  raised  for  the  storing  of  votive  tablets. 
Among  the  Romans  the  entrance  to  the  atrium 
of  their  houses  was  adorned  with  statues,  pic- 
tures and  other  objects  of  art.  In  Munich  at 
the  present  day  the  term  is  applied  to  a  public 
art  gallery,  and  there  is  in  that  city  an  old  and 
a  new  pinakothek. 


Pinalobo,  pc-na-l6'b6,  a  mountain  of  the 
Cordillera  dc  Cabusilan,  Philippines,  in  the 
northwestern  part  of  the  province  of  Pampanga, 
near  tlie  intersection  of  the  boundary  of  Tarlac 
and  Pampanga  with  Zambales.  It  is  6.040  feet 
in  height,  and  the  highest  of  a  series  of  peaks 
which  ends  in  the  south  with  the  Mariveles 
summits  and  forms  a  landmark  for  Subic  Bay 
and  for  vessels  approaching  Manila  Bay  from 
Hongkong  and  northern  China. 

Pinar  del  Rio,  pe-nar'  del  re'6,  Cuba,  the 
most  western  province  of  the  island,  bounded 
on  the  east  by  Habana  Province,  area  5,764 
square  miles.  The  Cordillera  de  los  Organos 
traverses  the  centre  of  the  province  from  east 
to  west,  and  from  this  range  the  land  slopes 
gradually  to  the  coast.  The  coasts  are  generally 
low  and  marshy.  The  southern  slope  is  the  most 
fertile,  and  forms  the  famous  Vuelta  Abajo, 
where  the  finest  quality  of  tobacco  in  the  world 
is  grown.  This  tobacco  is  the  staple  crop  of  the 
province ;  but  coffee,  sugar,  and  fruits  are  alsp 
raised.  The  mountains  are  heavily  wooded, 
mainly  with  pine,  and  lumbering  is  an  important 
industry;  some  cattle  are  also  raised;  and 
charcoal  is  manufactured.  The  mineral  re- 
sources are  comparatively  unimportant  and  have 
not  been  developed ;  asphalt  and  copper  are 
found.     Pop.  (1899)  173,064. 

Pinar  del  Rio,  Cuba,  city,  capital  of  the 
province  of  Pinar  del  Rio ;  95  miles  southwest 
of  Havana.  It  was  founded  in  1776.  It  is  con- 
nected with  Havana  by  rail  and  with  La  Coloma 
by  highway,  and  being  situated  on  the  southern 
slope  of  the  mountains  is  the  commercial  centre 
of  the  tobacco-growing  district,  Vuelta  Abajo. 
Pop.   (1899)   8,880. 

Pinas'ter.     See   Pine. 

Pinch'back,  Pinckney  Benton  Stewart, 
American  lawyer  and  politician :  b.  Macon,  Ga., 
10  May  1837.  He  was  of  negro  stock,  studied  in 
the  public  schools  of  Cincinnati,  became  a  river 
boatman,  and  in  1862  enlisted  in  the  Union  army. 
In  1867  he  was  made  inspector  of  customs  at 
New  Orleans.  He  took  a  prominent  part  in  pol- 
itics as  a  Republican  leader :  was  a  delegate  to 
the  Reconstruction  Convention  of  the  State  in 
1867 ;  was  State  senator  1868-71,  lieutenant-gov- 
ernor 1871-2,  and  acting  governor  during  War- 
moth's  impeachment  Dec-Jan.  1872-3.  He  was 
elected  to  the  U.  S.  Senate  in  1873,  but  was 
never  seated  though  he  received  regular  pay  and 
mileage ;  in  1882  was  named  surveyor  of  customs 
of  New  Orleans ;  and  in  1886  was  admitted  to 
the  bar,  but  has  now  retired  from  practice. 

Pinch'beck,  an  alloy,  four  parts  copper 
and  one  part  zinc,  with  occasional  traces  of  tin, 
used  in  the  manufacture  of  cheap  jewelry.  It 
has  something  the  appearance  of  gold,  but  is 
cheaper  than  bronze.  The  alloy  is  seldom  used 
now.  It  was  named  from  its  discoverer,  Chris- 
topher Pinchbeck,  a  London  jeweler,  b.  about 
1670;  d.  18  Nov.  1732.  He  made  clocks,  watches, 
astronomical  instruments  and  various  automata, 
especially  musical,  which  he  exhibited  at  fairs. 

Pinche,  a  sort  of  marmoset  (q.v.). 

Pinckney,  pTnk'ni,  Charles,  American 
statesman:  b.  Charleston.  S.  C,  1758;  d.  there 
29  Oct.  1824.  He  was  educated  for  the  bar,  was 
elected  to  the  provincial  legislature,  was  held 
prisoner   from    the   capture   of   Charleston   until 
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the  end  of  the  Revolution,  then  resumed  prac- 
tice, and  in  1785  was  chosen  to  the  provincial 
congress.  In  1787  he  was  a  delegate  to  the 
United  States  constitutional  convention,  in  1789 
was  elected  governor  of  South  Carolina,  and  in 
1791  and  1796  was  re-elected.  He  was  elected  to 
the  United  States  Senate  as  a  Republican  in  1798, 
in  1802-3  was  minister  to  Spain,  and  in 
1806  was  made  for  the  fourth  time  governor  of 
South  Carolina.  In  i8ig-2i  he  was  in  Congress, 
where  he  opposed  the  ]\Iissouri  Compromise. 
He  wrote  well  on  political  topics  and  his  ad- 
dresses to  the  people  under  the  pseudonym  "Re- 
publican" (1800)  were  of  assistance  in  Jeffer- 
son's election  to  the  presidency. 

Pinckney,  Charles  Cotesworth,  American 
soldier  and  statesman :  b.  Charleston,  S.  C,  25 
Feb.  1746 ;  d.  there  16  Aug.  1825.  He  was  edu- 
cated at  Oxford ;  read  law  in  the  Middle  Temple, 
London ;  studied  military  affairs  in  the  Royal 
academy  at  Caen,  France,  and  in  1769  began  the 
practice  of  law  in  Charleston.  He  was  a  member 
of  the  first  provincial  congress  of  South  Carolina 
(i775)>  and  during  the  Revolution  served  with 
distinction  in  the  Continental  army.  During  the 
second  attack  on  Charleston  he  at  first  com- 
manded Fort  Moultrie,  but  after  the  entrance  of 
the  enemy's  fleet  into  the  harbor,  withdrew  to 
the  city,  and  was  taken  prisoner  at  the  capitula- 
tion in  May  1780.  He  was  held  in  severe  con- 
finement for  two  years,  exchanged  in  1782,  and 
made  a  brigadier  in  1783.  In  1787  he  was  a 
member  of  the  United  States  constitutional  con- 
vention, and  took  an  active  part  in  the  busy 
debates  connected  with  the  framing  of  the  instru- 
ment. He  favored  the  slave  trade,  urged  a 
landed-property  qualification  for  the  executive, 
judiciary,  and  the  legislative  department;  and 
demanded  that  blacks  be  counted  equally  with 
whites  in  the  estimate  for  representation  in  the 
national  legislature.  It  was  he  who  secured  the 
insertion  in  the  Constitution  of  the  clause  that 
"no  religious  test  shall  ever  be  required  as  a 
qualification  to  any  office  or  public  trust  under 
the  authority  of  the  United  States."  Under  the 
Constitution  he  was  a  zealous  Federalist.  He 
was  a  member  of  the  State  constitutional  con- 
vention of  South  Carolina  in  1790,  and  in  1796 
became  United  States  minister  plenipotentiary  to 
France.  Ordered  by  the  Directory  to  quit  France 
within  30  days,  he  retired  to  Amsterdam,  and 
on  his  arrival  in  America  was  made  (i797) 
major-general  of  United  States  troops  by  Presi- 
dent Washington.  It  is  during  the  French  mis- 
sion that  Pinckney,  in  response  to  Talleyrand's 
insinuation  that  recognition  might  be  obtained 
by  money,  for  lack  of  which  war  might  follow, 
is  said  to  have  replied:  "Millions  for  defense, 
but  not  a  cent  for  tribute !"  In  1800  he  was 
Federalist  candidate  for  the  vice-presidency,  and 
in  1804  and  1808  for  the  presidency. 

Pinckney,  Thomas,  American  diplomat 
and  soldier:  b.  Charleston,  S.  C,  23  Oct.  1750; 
d.  there  2  Nov.  1828.  He  was  educated  in  Eng- 
land with  his  brother  Charles  Cotesworth,  was 
called  to  the  English  bar  in  1770,  returned  to 
Charleston  in  1772  and  in  1775  entered  the  Con- 
stitutional Congress  as  a  zealous  Federalist.  He 
acted  as  aide  to  Lincoln,  D'Estaing,  and  Gates, 
distinguished  himself  in  the  engagements  at 
Stone  Ferry  and  Savannah  in  1779,  and  at  Cam- 
den in  1780  was  wounded  and  taken  prisoner,  not 


regaining  his  liberty  until  the  end  of  the  war. 
In  1787-g  he  was  governor  of  South  Carolina, 
minister  to  England  in  1792-4,  and  in  1794-6  was 
engaged  in  a  special  mission  to  Spain,  with  whom 
he  secured  in  1795  a  treaty  which  granted  to  the 
United  States  free  navigation  of  the  Mississippi 
for  three  years.  He  was  a  member  of  Congress 
in  1799-1801  and  in  the  War  of  1812  was  major- 
general  in  command  of  the  6th  Military  District 
where  he  utterly  routed  the  Creek  Indians  at 
Horse  Shoe  Bend.  He  spent  the  remaining 
years   of  his  life  in   retirement. 

Pin'dar  (Gr,  UlfSapo!),  Greek  lyric  poet; 
b.  Cynoscephalas,  near  Thebes,  522  B.C. ;  d.  Argos, 
probably  448  B.C.  For  the  development  of  his 
poetical  talent  he  was  sent  to  Athens,  where  he 
became  the  pupil  of  Lasus  of  Hermione,  the 
Athenian  school  of  dithyrambic  poetry.  On  his 
return  to  Thebes  he  was  especially  indebted  for 
the  further  cultivation  of  his  poetic  gifts  to 
Corinna,  a  distinguished  poet.  He  was  held  in 
great  honor  by  many  princes  of  Greek  states,  for 
whom  he  composed  choral  songs.  Alexander, 
king  of  Macedonia,  was  one  of  his  most  ardent 
patrons.  He  regularly  attended  the  contests  at 
Olympia,  Delphi,  and  elsewhere,  and  frequently 
attended  the  victors  home  to  direct  the  triumphal 
ceremonies.  In  472  he  visited  Sicily  and  the  courts 
of  King  Thero  of  Agrigentum  and  King  Hiero 
I.  of  Syracuse.  /Eschylus  made  a  journey  to  the 
island  at  about  the  same  time ;  and  rival  descrip- 
tions of  the  eruption  of  .^tna  appear  in  the 
'Odes'  and  in  yEschylus'  'Prometheus.'  Pin- 
dar practised  all  kinds  of  lyric  poetry,  and  ex- 
celled equally  in  all.  His  works  embraced  hymns 
to  the  gods,  paeans,  dithyrambs,  dancing  and 
drinking  songs,  dirges,  panegyrics  on  princes, 
and  hymns  in  honor  of  the  victors  of  the  games, 
but  the  only  poems  of  his,  with  one  exception, 
which  have  come  down  to  us  entire  belong  to 
the  last  class,  the  'Epinicia.'  The  one  exception 
referred  to  is  the  ode  which  appears  in  editions 
of  Pindar  as  the  nth  Nemean,  and  was  intended 
to  celebrate  the  installation  of  Aristagoras  as 
prytanis  at  Tenedos.  Forty-five  of  the  epinician 
odes  of  Pindar  are  still  extant  (including  the 
one  just  mentioned).  Of  all,  undoubtedly  the 
fourth  Pythian,  in  honor  of  the  victory  in  the 
chariot  race  of  Arcesilas,  king  of  Cyrene,  is  the 
finest.  His  poems  celebrated  not  alone  the  con- 
querors and  their  fellow-citizens,  but  all  assem- 
bled Greece,  and  thus  were  soon  spread  wherever 
the  Greek  language  was  spoken.  To  understand 
Pindar  it  is  necessary  to  be  intimately  acquainted 
with  Greek  antiquities.  In  the  judgment  of  the 
best  critics  his  poems  belong  to  the  most  beau- 
tiful remains  of  ancient  literature.  They  are 
marked  by  profundity  of  thought,  elevation  of 
diction,  and  majesty  of  rhythm.  Fragments  of 
his  other  works  have  also  been  preserved.  Of 
the  editions  of  Pindar  the  following  deserve  to 
be  recommended:  those  of  Bockh  (181 1-22); 
Dissen  {2d  edition,  by  Schneidewin  1843-67)  ; 
Bergk,  in  'Poetae  Lyrici  Grseci'  (1878);  Tycho 
Mommsen  (1864);  Fennell  (1879-83):  and 
Christ  (1896).  His  odes  have  been  translated 
into  English  by  H.  F.  Carey  (1833),  F,  A.  Paley 
(1869)  :  and,  most  worthily.  Myers  (1875).  Con- 
sult: Jebb.  'Lectures  on  Greek  Poetry'  (1893); 
Fraccaroli,  'Le  Odi  di  Pindaro'    (1894). 

Pindemonte,  pen-da-mon'ta,  Cavaliere  Ip- 
polito,  Italian  poet:  b.  Verona  13  Nov.  1753; 
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d.  there  i8  Nov.  1828.  He  was  of  a  rich  and 
cultured  family,  and  early  showed  signs  of  poet- 
ical taste  and  ability.  He  traveled  in  England, 
Germany,  and  France,  and,  like  the  great  Eng- 
lish poets  of  the  epoch,  greeted  with  joy  the 
French  Revolution,  publishing  'La  Francia'  in 
1789,  but  was  soon  disillusioned  by  its  excesses 
and  especially  by  the  sufferings  of  Italy,  which 
followed  it.  His  principal  poems  were:  'Poesie 
campestre'  (1788),  filled  with  charming  de- 
scriptions of  British  scenery ;  'Dodici  sermoni 
poetici'  (1819)  in  a  Horatian  manner;  and  'Ar- 
minio'  (1804),  a  tragedy.  These  are  classic  in 
manner,  graceful,  and  tinged  with  melancholy. 

Pindemonte,  Marchese  Giovanni,  Italian 
dramatist,  brother  of  Ippolito  Pindemonte 
(q.v.)  :  b.  Verona  4  Dec.  1751 ;  d.  there  12  Jan. 
1812.  His  early  years  were  full  of  political 
ups-and-downs,  now  in  Italy  in  high  office  and 
again  living  in  exile  in  France.  In  1802  he  be- 
came a  member  of  the  Italian  parliament.  He 
was  a  brilliant  improvisateur,  a  translator  of 
note,  like  his  brother,  and  the  author  of  10 
tragedies,  of  which  the  best  are  'I  Baccanali' 
and  *Ginevra  di  Scozia.> 

Pindharees,  pTn-dar'ez,  Pindarees,  or  Pin- 
daris,  the  name  given  to  the  hordes  of 
mounted  robbers  in  Central  India  who  for  sev- 
eral years  (after  1812)  infested  the  possessions 
of  the  East  India  Company.  These  freebooters 
had  existed  since  1761,  but  made  themselves 
particularly  formidable  in  the  beginning  of  the 
following  century.  They  were  descended  mostly 
from  the  caste  of  Mohammedan  warriors,  which 
formerly  received  high  pay  from  the  Indian 
princes.  But  the  British  East  India  Company 
disarmed  many  of  the  tributary  native  princes, 
and  maintained  under  the  command  of  the  Brit- 
ish residents  at  the  Indian  courts  large  bodies  of 
mercenary  troops,  which  the  mediatized  nabobs 
were  obliged  to  pay.  The  number  of  the  Pin- 
darees was  thus  increased,  and  they  were  se- 
cretly excited  by  the  Indian  tributaries  to  attack 
the  company.  In  1817  the  British  governor- 
general,  the  Marquis  of  Hastings,  determined 
on  the  destruction  of  these  robbers,  whose  force 
was  estimated  at  40,000  horse.  Attacked  on  all 
sides,  they  were  conquered  and   dispersed. 

Pin'dus,  in  ancient  geography,  the  main 
range  of  northern  Greece  between  Thessaly  and 
Epirus,  running  from  the  northwest  to  the 
southeast,  and  the  source  in  its  northern  part  of 
the  principal  rivers  of  Greece,  the  Achelous, 
Haliacmon,  and  Peneius.  Geologically  it  is  cal- 
careous in  formation.  The  range  is  well  watered 
and  profusely  wooded.  In  classic  times  its  in- 
habitants were  the  half  barbarian  Athamanes 
and  Dolopes,  and  the  range,  like  Parnassus  and 
Helicon,  was  sacred  to  the  Muses  and  to  Apollo. 
The  inmost  recesses  of  the  mountains  were  the 
fortress  and  hiding  place  of  determined  brigands 
in  the  days  of  All  Pasha.  Its  present  inhabitants 
are  peaceable  shepherds  and  farmers,  both  Greek 
and  Albanians,  for  the  range  now  lies  partly  in 
Turkish  and   partly  in  Greek  territory. 

Pine,  a  genus  (Pinus)  of  trees  and  a  few 
shrubs  of  the  order  Conifcra.  The  species,  of 
which  about  70  well-marked  ones  have  been  de- 
scribed, are  natives  of  the  Northern  Hemisphere, 
and  more  than  half  are  indigenous  to  North 
America.  Their  distribution  is  from  the  Arctic 
Zone  to  near  the  Equator,  where,  however,  they 


are  found  only  near  the  snow-line  on  the  moun- 
tains. They  are  characterized  by  resiniferous 
w'ood,  foliage,  etc. ;  usually  tall  trunks ;  spread- 
ing branches  which  form  a  pyramidal  or  round 
top ;  needle-like  leaves  arranged  in  clusters  of 
two,  three,  or  five,  sometimes  solitary;  yellow 
or  purple  staminate  flowers,  greenish  or  purplish 
pistillate  ones,  the  latter  developing  into  usually 
cylindrical  brown  cones,  which  vary  in  size  from 
less  than  an  inch  to  18  inches  long  and  reach 
maturity  generally  when  two  years  old;  some 
not  until  three  or  more  years  of  age. 

Economically  the  pines  are  more  important 
than  any  other  timber  trees  used  by  man;  the 
nearest  rival  being  the  oaks.  The  main  rea- 
sons for  this  eminence  are  the  wide  extant  of 
their  distribution,  the  enormous  area  occupied, 
their  adaptability  to  human  needs,  and  their 
occurrence  largely  upon  poor  land  unfit  for 
agricultural  purposes.  Not  only  for  fuel  and 
for  timber  are  they  noted;  certain  species  yield 
pitch,  tar,  and  turpentine,  used  extensively  for 
naval  supplies ;  the  leaves  of  several  are  made 
into  "pine  wool"  and  also  furnish  essential  oils; 
the  seeds  of  other  species  are  used  as  food  and 
for  flavoring;  and  many  are  serviceable  as  wind- 
breaks and  shelter-belts  or  for  ornamental 
planting.  They  thrive  on  a  wide  variety  of  soils, 
from  beach-sand  to  alluvial  river  bottoms  or 
rocky  mountain-sides ;  and  usually  are  found  in 
large  numbers  together,  often  to  the  exclusion 
of  other  trees. 

Pines  are  readily  propagated  by  seeds,  which 
in  some  species  may  require  more  than  one  year 
to  germinate,  unless  planted  as  soon  as  gathered. 
They  do  best  in  a  moderately  moist  soil  en- 
riched only  to  a  slight  depth  so  as  to  encourage 
the  formation  to  surface  roots  rather  than  tap 
roots.  While  little  they  generally  need  partial 
shade  and  care  in  watering,  both  extremes  of 
wetness  and  of  dryness  being  avoided.  When 
two  years  old  or  younger  they  are  transplanted 
to  increase  the  stockiness  of  the  roots  and  ren- 
der the  trees  better  able  to  stand  transplanting 
to  final  quarters.  In  general,  the  species  do  best 
in  dry,  upland  soils,  sandy  rather  than  clayey, 
poor  rather  than  rich,  though  soils  of  moderate 
texture  and  richness  suit  them  well.  When  re- 
moved from  the  nursery  rows  the  roots  should 
be  puddled  in  loamy  mud  to  prevent  the  drying 
of  the  rootlets.  Generally,  best  results  are  ob- 
tained in  transplanting  in  the  spring  before 
growth  starts  and  selecting  youngest  specimens 
or  such  as  have  been  transplanted  in  the  nur- 
sery several  times. 

A  very  large  number  of  insects  feed  upon 
the  pine,  nearly  300  being  recorded  in  Europe 
and  200  in  America,  although  the  actual  num- 
ber in  this  country  is  probably  twice  as  many. 
Of  these  probably  the  most  troublesome  are  the 
borers,  of  which  a  very  large  number  are  known, 
among  which  the  following  may  be  mentioned: 
Wood-engraver  bark-beetle  (Xylchorus  ca- 
latus),  which  attacks  the  Georgia  and  the  white 
pine;  coarse-writing  bark-beetle  (Tomicus  cal- 
ligrat'lins)  also  attacks  the  white  pine,  but  seems 
to  be  more  partial  to  the  pitch  pine ;  the  white 
pine-weevil  (Pissodcs  strobi)  works,  as  a  larva, 
in  the  leading  shoot,  which  dies  and  thus  forces 
the  tree  to  develop  a  second  leader,  forming  a 
crook  in  the  trunk  or  branch  attacked;  the  saw- 
yer {Monohammus  confusor)  is  a  scourge  of 
Southern     pine     forests;     the     pine-destroying 
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beetle  {Dendroctonus  ponderosa)  has  greatly 
injuredthe  timber  of  the  Black  Hills  region  by 
boring  in  the  trunks;  and  there  are  many  other 
boring  beetles.  The  Nantucket  pine-moth  {Rc- 
tinia  frustrana)  burrows,  as  a  larva,  in  the 
wood  of  the  twigs,  and  when  in  sufficient  num- 
bers kills  the  trees.  Of  other  insects  than  bor- 
ers perhaps  the  caterpillars  are  most  frequently 
troublesome.  Among  the  best  known  are  the 
larvae  of  two  hawk-moths  {Lipara  combycoidcs 
and  L.  pinetum)  ;  of  the  imperial  moth  {Eaclcs 
impcrialis)  ;  and  of  two  butterflies  {Thccla 
iiiphon  and  Picris  mcnapia).  These  all  feed 
upon  the  foliage.  A  leaf  miner  {Gelcchia  pini- 
foUclla)  burrows  in  the  leaves.  A  gall  midge 
{Diplosis  pini-rigidcr)  forms  galls  at  the 
bases  of  the  leaf-clusters,  and  its  relative  {D. 
resinicola)  lives  in  the  pitch  of  the  pitch  pine. 
There  are  also  many  saw-flies,  plant-lice,  and 
scale-insects  which  destroy  the  foliage.  The 
best  known  species  are  the  following: 

White  Pine  (PIhus  strobus). —  In  every 
way  this  is  the  most  useful  species  of  the  genus, 
combining  utility  in  many  directions  with  orna- 
mental qualities  superior  to  other  species,  adap- 
tability to  many  soils  and  climates,  and  rapidity 
of  growth  with  productivity.  It  is  an  Ameri- 
can species,  ranging  from  Newfoundland  to 
Manitoba  and  southward  to  Illinois,  and,  in  the 
mountains,  to  Georgia.  It  attains  heights  often 
exceeding  loo  feet,  sometimes  150  feet,  and 
diameters  of  four  feet  or  more.  The  white  or 
cream-colored  wood  is  soft,  straight-grained, 
somewhat  resinous,  and  easily  worked.  It  is 
very  popular  for  house-building  especially  for 
making  door  and  window-frames,  shingles, 
blinds,  and  interior  finish.  But  since  the  forests 
of  the  northern  United  States  and  adjacent 
Canada  have  been  considerably  depleted  other 
woods  are  replacing  it  for  certain  purposes. 

Georgia,  Southern,  Ycllozv,  or  Long-leaf 
Pine  (P.  palustris). —  As  a  timber  tree  this  spe- 
cies ranks  next  to  the  white  pine,  and  is  the  most 
important  and  most  widely  distributed  timber 
tree  of  the  Southern  States.  It  is  found  upon 
the  coastal  plain  from  Virginia  to  Mississippi 
in  a  belt  about  125  miles  wide.  It  often  ex- 
ceeds 100  feet  in  height,  but  rarely  more  than 
120  feet,  gradually  tapering  from  a  iDase  of  about 
30  inches.  Its  orange-brown  branches  form  an 
open  head ;  its  leaves  are  often  more  than  a 
foot  long,  and  its  cones  larger  than  those  of 
species  in  the  same  range.  The  yellow,  very 
resinous  wood  is  the  heaviest  and  strongest  of 
the  pines.  It  is  extensively  used  for  ship  and 
bridge  building,  flooring,  and  for  interior  finish 
of  houses,  especially  when  such  is  to  be  left 
unpainted  to  show  the  grain.  The  tree  is  the 
most  important  source  of  turpentine,  resin,  etc., 
the  obtaining  of  which  ranks  second  only  to  its 
timber  industry.  Its  leaves  are  one  of  the  most 
important  sources  of  a  turpentine-like  oil  and  of 
pine  wool,  to  obtain  which  they  are  boiled  in 
alkalies. 

Red  or  Norway  Pine  (P.  resinosa). —  Third 
in  importance  among  American  pines,  this  spe- 
cies is  second  in  the  north  to  the  white  pine  as 
a  lumber  tree.  It  ranges  from  Labrador  to 
Manitoba  and  south  to  Pennsylvania.  Though 
usually  about  75  feet  tall  and  two  feet  in  diame- 
ter, it  sometimes  doubles  this  height.  It  occurs 
most  frequently  upon  dry,  sandy  soils,  where 
it  often   forms  dense  forests.     Its  light,  elastic. 


resinous,  hard  wood  is  "durable  only  when  in  dry 
places,  and  is  used  like  that  of  the  short-leaf 
pine  of  the  South. 

Spruce  or  Yellow  Pine  (P.  echinaia  or  P. 
mitis). —  This  species  ranks  second  in  the  South 
to  the  Georgia  pine,  and  comes  fourth  in  the 
American  list  as  a  lumber  tree.  Its  range  is 
from  New  York  to  Illinois  and  southward  to 
the  Gulf  States,  sometimes  excluding  other  spe- 
cies in  large  tracts.  It  attains  from  75  to  120 
feet  in  height  and  a  diameter  of  two  feet.  The 
heavy,  hard,  coarse-grained  timber  is  valued  for 
its  strength  and  durability.  It  is  largely  used 
for  framework,  railway  ties,  outside  finish  of 
buildings,  railway  cars,  etc.  It  also  furnishes 
resin.  As  an  ornamental  specimen  it  has  been 
found  hardy  as  far  north  as  Rhode  Island. 

Loblolly,  Frankincense  or  Old  Ficld_  Pine  (P. 
tceda). —  This  species  yields  very  variable  tim- 
ber, the  quality  depending  upon  the  conditions 
under  which  it  is  grown.  When  in  forests  it  is 
considered  valuable;  when  in  fields  usually  not. 
It  is  a  rapidly  growing  tree  which  often  e.x- 
ceeds  150  feet  in  height  and  has  about  the  same 
range  as  the  Georgia  pine.  Its  chief  use  is 
probably  for  fuel,  though  it  is  also  cut  for  tim- 
ber when  grown  under  favorable  conditions. 

The  Slash,  Szvanip,  or  Cuban  Pine  (P. 
Cubensis). —  This  species  is  associated  with  the 
preceding,  and  though  used  similarly  is  con- 
sidered inferior  to  the  Georgia  pine. 

Sugar  Pine  (P.  lambertiana). — One  of  the 
most  important  timber  trees  of  the  Pacific  coast. 
It  is  indigenous  from  Oregon  to  Mexico,  attains 
heights  of  200  to  220  feet,  diameters  exceeding 
10  feet,  and  a  large  portion  of  its  trunk  is 
branchless.  It  is  one  of  the  tallest  trees  of  the 
region  and  of  its  genus.  Its  timber  is  heavy, 
straight-grained,  easily  worked,  and  is  largely 
used  for  furniture  and  interior  finish  of  houses. 
It  bears  edible  nuts.  Its  name  is  derived  from 
the  sugar-like  odor  of  its  burning  resin. 

Bull,  or  Yellow  Pine  (P.  ponderosa). —  Per- 
haps second  in  importance  to  the  preceding  spe- 
cies in  the  West,  its  range  being  from  British 
Columbia  to  Nebraska  and  southward  to  Texas 
and  Mexico.  It  has  several  sub-species  or  vari- 
eties, which  are  of  varied  usefulness  and  appli- 
cation ;  those  growing  remote  from  the  coast 
having  coarser  grained,  harder  and  more  fragile 
wood  than  those  on  the  coast.  Like  the  pre- 
ceding it  is  one  of  the  largest  species  of  its 
genus  and  region,  sometimes  attaining  a  height 
of  230  and  even  250  feet,  and  a  diameter  of  10 
feet,  but  usually  ranging  from  100  to  150  feet 
with  a  diameter  of  about  six  feet. 

Mountain  White,  or  Silver  Pine  (P.  mon- 
ticola). —  Another  large  species  of  the  West,  ex- 
tending from  British  Columbia  and  Idaho  to 
California,  and  attaining  heights  of  100  to  150 
feet.  It  resembles  the  eastern  white  pine  some- 
what in  appearance. 

Species  of  Inferior  Importance. —  The  pinon, 
or  nut  pines  {P.  monophylla,  P.  edulis,  and  P. 
parryana)  are  small  trees  in  comparison  with 
the  foregoing,  seldom  attaining  50  feet.  They 
are  natives  of  the  southwestern  United  States, 
where  their  wood  is  used  as  fuel  and  their  large 
edible  seeds  as  food.  The  Scotch  pine  (P.  syl- 
vcstris)  is  the  leading  species  of  Europe,  where 
it  often  forms  extensive  forests,  frequently 
mixed  with  spruce  fir,  extending  well  into 
northern    and    western    Asia.     Though    usually 
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less  than  loo  feet  tall  and  about  30  inches  in 
diameter,  it  sometimes  attains  120  feet  and  a 
diameter  of  four  feet.  In  its  economic  uses 
it  resembles  the  Georgia  pine,  being  good  for 
ship-,  bridge-,  and  house-building,  though  there 
is  considerable  variation  in  the  quality  of  the 
timber  produced  upon  various  soils  and  by  vari- 
ous varieties.  It  also  furnishes  much  turpen- 
tine, resin,  etc.,  and  its  leaves  are  used  for 
making  pine  wool  and  oil.  The  timber  of  the 
best  grades  is  known  as  red  pine  or  red  deal. 
Corsican  or  black  pine,  or  black  fir  (P.  laricio) 
is  a  large  native  of  southern  Europe  and  western 
Asia,  which  is  exceedingly  rich  in  turpentine,  etc., 
and  supplies  also  some  Burgundy  pitch.  Its  wood 
is  of  little  value  except  for  fuel.  The  Aleppo  pine 
{P.  halcpcnsis)  is  a  native  of  the  Mediter- 
ranean region  and  western  Asia,  and  rarely  ex- 
ceeds 60  feet  in  height.  It  is  useful  for  shore- 
planting,  yields  Venice  turpentine,  a  liquid 
resin,  and  a  timber  used  in  its  eastern  range 
for  ship-building  and  similar  purposes.  The 
cluster  pine  or  pinaster  (P.  pinaster)  grows 
on  the  south  European  seaboard,  and  like  the 
Corsican  pine  is  used  for  shore-planting  exten- 
sively in  southern  England  along  the  coast.  The 
Japanese  red  pine  {P.  dcnsiAora)  and  Japanese 
black  pine  (P.  thunbergi)  are  the  two  princi- 
pal Japanese  and  North  Chinese  species.  They 
are  used  for  many  timber  purposes  and  also 
for  ornamental  planting,  having  developed  sev- 
eral horticultural  varieties.  The  Cheer  pine  (P. 
longifolla)  is  a  Himalayan  species  which  often 
exceeds  100  feet  in  height  and  is  valued  for  its 
timber,  which  is  often  substituted  for  European 
deal.  Its  resin  is  also  obtained  in  commercial 
quantities.  It  has  been  introduced  into  Cali- 
fornia, where  it  is  prized  as  one  of  the  most 
decorative  of  pines,  on  account  of  its  light, 
green,  drooping  leaves.  Another  Himalayan 
species,  the  Bhotan  pine  (P.  excelsa)  furnishes 
a  close-grained  durable  wood  which  on  account 
of  its  abundant  resin  is  often  used  for  torches. 
It  is  about  the  same  size  as  the  preceding  spe- 
cies, and  somewhat  resembles  the  white  pine  of 
America. 

Numerous  other  pines  are  more  or  less  lo- 
cally important,  as  the  Philippine  Island  pine 
(P.  insiilaris),  which  is  one  of  the  leading  tim- 
ber trees  of  the  Philippine  Islands,  upon  the 
high  lands  of  which  it  forms  large  forests;  the 
stone  pine  (P.  pinca),  one  of  the  most  pic- 
turesque trees  of  southern  Europe,  and  valued 
for  its  almond-flavored  nuts  and  beautifully 
grained  wood;  Mexican  pines  (P.  montczu- 
ma,  P.  ayacahuilc  and  P.  arizonka),  the  first 
a  white  pine,  the  other  two  yellow;  and  the 
Cembra  or  Swiss  pine  (P.  cembra),  a  species 
ranging  from  the  Swiss  Alps  to  northern  Rus- 
sia and  Siberia,  throughout  which  country  it  is 
valued  for  its  nuts  and  its  "Carpathian  balsam.** 

Consult:  Sargent,  'Sylva  of  North  America,' 
Vol.  II.;  Lambert,  'Description  of  the  Genus 
Pinus*  ;  Antoine,  'Die  Coniferen'  ;  Veitch,<Man- 
ual  of  the  Conifers'  ;  Carriere,  Traite  Gene- 
ral des  Coniferes';  Forbes,  <Pinetum  Wobur- 
nense' ;  Lawson,  <Pinetum  Britannicum' ; 
Mayr,  'Die  Waldungen  von  Nordamerika' 
(i8go)  ;  Hopkins,  'Insect  Enemies  of  the  Pine 
in  the  Black  Hills  Forest  Reserve'  (Washing- 
ton, 1902)  ;  Packard,  'Report  on  Insects  In- 
jurious to  Forests'    (ib.  1890). 


Pine  Blufl,  Ark.,  city,  county-seat  of  Jef- 
ferson County;  on  the  Arkansas  River,  and  on 
the  St.  Louis,  I.  M.  &  S.  and  the  St.  Louis 
S.  R.R.'s. ;  about  40  miles  in  direct  line  south  by 
east  of  Little  Rock.  It  is  in  an  agricultural  re- 
gion in  which  cotton  is  one  of  the  chief  prod- 
ucts. Its  chief  manufacturing  establishments 
are  cotton  gins,  cotton  compresses,  cottonseed- 
oil  mills,  foundry,  furniture  factory,  feed  mills, 
printing  establishments,  and  boiler-sheet  iron 
works.  The  railroad  shops  of  the  Saint  Louis 
Southwestern  are  located  there.  The  annual  fair 
under  the  auspices  of  the  State  Fair  Associa- 
tion is  held  here.  It  is  the  seat  of  the  State 
Colored  Normal  College,  the  Merrill  Institute, 
and  a  girls'  industrial  school,  and  it  has  public 
and  parish  schools,  and  a  public  library.  There 
is  a  free  library  connected  with  the  Merrill  In- 
stitute.    Pop.   (1890)   9,952;   (1900)   11,496. 

Pine  Bluff  (Ark.),  Engagement  at.     Pine 

Bluff  was  held  25  Oct.  1863  by  Col.  Powell  Clay- 
ton with  a  Union  brigade  consisting  of  the  5th 
Kansas  and  ist  Indiana  cavalry  regiments,  a 
company  of  State  militia,  and  seven  field  guns,  in 
all  about  57S  men.  Early  in  the  morning  of  the 
25th  Gen.  Marmaduke  with  a  division  of  about 
2,500  Confederate  cavalry  and  12  guns  ap- 
proached the  place  and  demanded  its  surrender. 
The  outpost  commander  refused  to  permit  the 
demand  to  be  sent  into  headquarters,  and  skir- 
mishing began ;  the  Union  pickets  being  slowly 
driven  in.  Meanwhile  Clayton,  whose  troops 
were  quartered  in  the  town,  had  set  300  negroes 
at  work  rolling  cotton-bales  out  of  the  ware- 
houses and  barricading  the  streets  leading  into 
the  public  square.  Artillery  was  put  in  position 
to  sweep  every  avenue  of  approach;  sharpshoot- 
ers were  posted  in  the  buildings ;  and  barrels 
were  filled  with  water  from  the  river  to  with- 
stand a  siege.  The  skirmishers  were  driven  in 
about  8  o'clock  and  Marmaduke  made  an  attack 
with  his  12  guns  and  sharpshooters,  but  making 
no  headway,  set  fire  to  several  buildings  near 
the  square  to  burn  Clayton  out.  Failing  in  this, 
Marmaduke  at  2  p.m.  fell  back,  leaving  some  of 
his  dead  and  wounded,  and  followed  a  mile  by 
Clayton.  He  reported  a  loss  of  40  killed  and 
wounded.  Clayton's  loss  was  II  killed  and  27 
wounded,  and  in  addition  several  negroes  were 
killed  and  wounded.  The  court-house  and  sev- 
eral other  buildings  were  burned  and  the  town 
wrecked  by  the  Confederate  artillery  fire.  Con- 
sult 'Official  Records,'  Vol.  XXII. 

E.     A.     C.\RMAN. 

Pine  Finch,  Linnet,  or  Siskin,  a  small 
greenish  finch  (Spinus  piiius),  related  to  the 
goldfinch,  whose  home  is  in  northern  Canada, 
and  which  visits  the  northern  United  States  in 
cold  winters.  These  birds  frequent  coniferous 
trees  and  depend  upon  their  seeds,  buds,  etc., 
for  most  of  their  food. 

Pine  Grosbeak,  a  large  northern  finch 
{Pinicola  cnuclcator),  whose  summer  home  is  in 
northern  Europe,  Canada,  and  the  Rocky 
Mountains.  It  measures  9  to  10  inches  in  length. 
The  head,  fore-parts,  neck  and  rump  are  bright 
red;  back  blackish  brown,  the  feathers  of  this 
region  having  red  edges ;  lower  portion  of  the 
body  light  gray;  wings  and  tail  dusky.  Like 
most  winter  visitors,  it  is  very  tame  during 
the  time  when  it  is  seen  within  the  United 
States,   which  is  irregularly  in  midwmter.     Its 
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food  seems  to  consist  principally  of  pine  seeds, 
but  it  is  also  fond  of  those  of  the  birch  and 
alder,  and  occasionally  descends  to  the  ground, 
where  it  picks  up  the  seeds  of  various  plants, 
and  probably  a  few  insects.  During  late  sum- 
mer and  winter  it  has  a  very  pleasing  song  — 
clear,  sweet,  and  flowing,  like  that  of  the  pur- 
ple finch.  Four  or  five  eggs  of  a  pale  green 
color  spotted  with  brown  are  produced;  the 
nest,  roughly  built  of  sticks  and  lined  with 
feathers,  being  placed  on  a  branch  of  a  tree 
near  the  ground.  Consult:  Coues,  'Birds  of  the 
Northwest'    (1874). 

Pine,    Ground.     See    Lycopodialcs,    under 
Ferns  and  Fern  Allies. 

Pine    Marten,    the    American    sable.      See 
Marten  ;   Sable. 

Pine  Mountain,  Engagement  of.  Gen. 
J.  E.  Johnston,  commanding  the  Confederate 
army  opposing  Gen.  Sherman  in  the  Atlanta 
campaign,  abandoned  his  lines  in  front  of  New 
Hope  Church  4  June  1864  and  withdrew  to  a 
new  position  prepared  by  his  engineer,  running 
west  from  Brush  Mountain  to  Pine  Mountain 
and  thence  southwest  to  Lost  Mountain.  Pine 
lilountain,  an  isolated  hill  rising  300  feet  above 
the  surrounding  country,  formed  a  salient  near 
the  centre  of  this  line.  Upon  Johnston's  with- 
drawal Sherman  occupied  the  railroad  at  and 
near  Acworth,  brought  up  supplies,  was  joined 
by  Gen.  Blair,  with  two  divisions  of  the  Seven- 
teenth corps,  and  on  the  loth  moved  his  whole 
line  forward  and  closed  up  on  the  Confederate 
position.  By  the  14th  Gen,  Thomas,  with  a  part 
of  his  line,  had  worked  his  way  close  to  Pine 
Mountain,  and  during  the  day  Gen.  Johnston, 
with  Gens.  Hardee  and  Polk,  two  of  his  corps 
commanders,  were  on  the  mountain  observing 
the  movement,  when  some  of  Thomas'  batteries 
opened  upon  the  group,  killing  Gen.  Polk.  Dur- 
ing the  night  Johnston  abandoned  Pine  Moun- 
tain, placing  Bates'  division,  which  had  occupied 
it,  in  reserve,  and  on  the  morning  of  the  15th  it 
was  occupied  by  Howard's  Fourth  corps.  John- 
ston still  held  the  intrenchments  connecting  his 
principal  line  with  Pine  Mountain  and  other  de- 
tached works,  and  at  noon  both  Howard's  and 
Hooker's  corps  advanced  against  these,  Howard 
on  the  left  of  the  mountain  and  Hooker  on  its 
right,  driving  the  Confederates  to  their  main 
works  after  a  sharp  engagement.  Hooker  then 
pushed  against  the  principal  line,  Geary's  divi- 
sion, supported  by  Williams',  on  the  left,  and 
Butterfield's  division  on  the  right.  The  Con- 
federate resistance  was  very  strong,  and  Hooker 
was  repulsed  with  a  loss  of  639  killed  and 
wounded.  The  Confederates,  well  covered  by 
log  breastworks,  suffered  but  slightly.  There 
was  brisk  and  incessant  skirmishing  until  the 
i8th,  Sherman  pressing  closely  and  persistently 
at  all  points,  and  on  the  19th  Johnston  was  back 
on  a  new  line.  Hood's  corps  with  its  right  on  the 
Marietta  and  Canton  road;  Loring's  (formerly 
Polk's)  on  the  Kencsaw  Mountain,  and  Hardee's 
on  the  left,  extending  across  the  Lost  Mountain 
and  Marietta  road.  (See  Kenesaw  Mountain ; 
Kolb's  Farm.)  Consult:  'Official  Records,' 
Vol.  XXXVni.;  Cox.  'Atlanta';  Sherman, 
'Memoirs,'  Vol.  H. ;  The  Century  Company's 
'Battles  and  Leaders  of  the  Civil  War,'  Vol.  IV. 

E.  A.  Carman. 
Pine  Mouse.      See  Field  Mice. 


Pine,  Running.  See  Lycol>odialcs,  under 
Ferns  and  Fern  Allies. 

Pine  Sis'kin.      See   Pine   Finch. 

Pine  Snake,  or  Bull  Snake,  a  large  colu- 
brine  serpent  {Pityophis  mclaiiolcucus),  prev- 
alent in  the  pine-covered  coast  region  from  New 
Jersey  southward,  and  locally  called  thunder- 
and  lightning  snake  and  bull-snake,  the  latter  in 
reference  to  the  loud  hissing  and  bellowing 
noise  it  is  able  to  make  by  reason  of  its  pecu- 
liarly constructed  glottis.  It  is  pugnacious  and 
malodorous,  but  harmless,  and  feeds  on  insects, 
mice,  ground  squirrels,  eggs,  and  young  birds, 
etc.,  and  lays  its  eggs  in  a  shallow  burrow  in  the 
sand.  This  serpent  reaches  a  length  of  six 
feet,  and  is  cream  white,  variously  blotched  with 
chocolate  brown.  Consult  the  writings  of  Hol- 
brook,  C;ope,  Abbott,  and  Lockwood,  the  last 
named  furnishing  an  extended  account  of  this 
serpent's  habits  in  'The  American  Naturalist,' 
Vol.   IX.,  January   1874. 

Pine-tree  Flag,  an  American  colonial  flag 
used  in  New  England  as  early  as  1700.  It  was 
at  first  red  or  blue  with  a  pine-tree  on  a  white 
field.  Later  it  was  all  white  with  a  pine-tree 
in  the  centre,  and  also  the  motto  "An  Appeal 
to  Heaven."  This  flag  was  carried  by  the  first 
war  vessels  used  in  the  Revolution. 

Pine-tree  Shilling.        See  Numismatics. 

Pine-tree  State,  a  popular  name  applied  to 
Maine,  from  the  extensive  pine  forests  covering 
a   large  part  of  the   State. 

Pin'eal  Body,  a  small  reddish  body  (fre- 
quently but  incorrectly  called  pineal  gland), 
ovoid  and  conical,  an  organ  attached  to  the  pos- 
terior cerebral  commissure.  It  projects  down- 
ward and  backward  between  the  anterior  pair 
of  the  corpora  quadrigemina.  Its  function  is 
not  known,  and  it  is  now  supposed  to  be  a  ves- 
tigial sense-organ,  probably  an  eye.  A  hollow 
found  in  the  parietal  bone  in  many  fossil  mam- 
mals and  reptiles  is  believed  to  have  been  the 
site  of  such  an  organ. 

Pineapple,  a  perennial  herb  {Ananas  sati- 
vus)  of  the  order  Bromcliacew.  It  is  a  native 
of  the  American  tropics,  but  has  been  introduced 
into  warm  climates  throughout  the  world.  It 
grows  about  three  feet  high,  bears  long,  stiff, 
sword-shaped,  brittle  leaves  in  an  elongated 
rosette,  from  the  centre  of  which  arises  the 
fruit,  surmounted  by  a  crown  of  stiff  leaves. 
After  fruiting  another  stem  may  arise  and  bear 
a  fruit,  the  process  being  repeated  sometimes  for 
ten  years  or  even  more.  The  fruits  vary  from 
four  to  ten  inches  or  even  more,  and  from  foiir 
to  twenty  pounds,  but  the  average  weight  is 
probably  about  eight  pounds.  Until  the  intro- 
duction of  recent  methods  of  rapid  transit  the 
pineapple  was  confined  to  warm  countries,  or  to 
hothouses,  in  which  large  quantities  were  for- 
merly grown.  Very  few  are  now  cultivated 
under  glass,  but  immense  and  annually  increasing 
numbers  are  shipped  from  tropical  and  sub- 
tropical fields  to  the  markets  of  cooler  countries, 
and  also  are  used  for  canning.  The  principal 
fields  are  the  West  Indies,  Florida,  Northern 
Africa,  Queensland,  Hawaii,  and  Azores  Is- 
lands. In  1894,  4,000,000  pineapples,  valued  at 
$750,000,    w-ere    marketed    from    Florida    alone. 


PINEAPPLE  FIBRE  — PINERO 


The  freezes  in  1894,  1895,  and  1899  reduced  the 
output,  but  forced  growers  to  take  better  care 
of  their  plantations,  to  select  frostless  or  pro- 
tected places,  and  to  cultivate  the  plants  under 
sheds,  the  last  method  resulting  in  the  produc- 
tion of  the  finest  specimens. 

The  pineapple  thrives  best  in  an  equable  ch'- 
mate  where  the  temperature  averages  between 
70°  and  80°,  and  where  dry  and  rainy  seasons 
alternate.  Whatever  the  soil  it  must  be  thor- 
oughly drained,  even  dry.  Depth  is  inconse- 
quential ;  the  plants  produce  well  in  the  Florida 
Keys,  where  the  soil  is  often  only  one  or  two 
inches  deep  above  the  coralline  rock.  They 
will  withstand  months  of  dry  weather  but  quickly 
succumb  to  an  excess  of  moisture,  either  in 
the  air  or  the  soil.  Florida  pineapple  land  fre- 
quently contains  only  a  trace  of  the  fertilizing 
elements  considered  essential ;  hence  applications 
of  plant-food  must  be  liberal,  care  being  taken  to 
avoid  an  acid  phosphate.  Dried  blood,  nitrate 
of  soda,  ground  bone,  carbonate  and  sulphate  of 
potash  and  cotton-seed  meal  are  favorite  fer- 
tilizers. The  plants  are  never  raised  from  seed 
except  for  the  production  of  new  varieties,  since 
ten  years  is  often  required  to  bring  such  plants 
into  bearing.  Rattoons,  crowns,  slips  and  suck- 
ers are  used  instead.  Crowns,  or  the  rosettes 
of  leaves  upon  the  fruits,  are  little  used  except 
when  varieties  are  rare.  Suckers  develop  from 
axillary  buds  near  the  ground  and  produce 
thrifty  plants  which  usually  bear  before  18 
months  old;  slips,  taken  from  the  base  of  the 
fruit,  require  fully  a  year  longer  to  reach  bearing 
age.  Rattoons,  which  develop  from  buds  be- 
neath the  ground  and  form  a  root-system  of 
their  own,  are  relied  upon  to  a  large  extent  to 
replace  the  plants  that  have  borne.  The  land 
having  been  prepared,  the  plants  are  set  in 
checks  18  to  36  inches  apart,  with  alleys  left  at 
intervals  of  6  or  8  feet.  Cultivation  consists 
in  keeping  the  surface  loose  with  a  scuffle  hoe. 
With  reasonable  care  a  plantation  should  bear 
for  ten  years  without  resetting.  The  fruits  are 
gathered  about  a  week  before  full  maturity, 
wrapped  individually  in  brown  paper,  packed 
tirmly  in  half-barrel  or  barrel  crates  and  shipped. 

Pineapple  sheds  are  built  of  slats  upon  a 
framework  of  posts  and  beams  high  enough  to 
permit  a  man  to  stand  upright  under  them.  The 
slats  are  about  three  inches  apart,  to  permit 
the  ingress  of  light.  The  sheds  protect  the 
plants  from  excessive  heat  and  from  frost,  and 
they  improve  the  quality  of  the  fruit.  Only 
choice  varieties  are  so  grown,  the  cost  of  erec- 
tion, about  $500  an  acre,  being  prohibitive  of 
inferior  sorts. 

The  principal  enemies  of  the  pineapple  are 
red  spider  (Stigmcciis  Aoridanus)  ;  scale  insects 
{Diaspis  bromcliea)  ;  and  mealy  bugs  (Dacfy- 
lopius  citri,  etc.).  The  first  appears  upon  the 
tender  leaf  bases  and  causes  rot.  A  handful  of 
tobacco-dust  placed  in  the  crown  of  the  plant  is 
effective,  rains  dissolve  and  carry  the  solution  to 
the  infected  parts.  Resin  wash,  whale-oil  soap, 
and  kerosene  emulsion  are  used  for  the  scale; 
these  and  the  tobacco  are  used  for  the  mealy 
bugs.  The  scale  usually  appears  on  the  under 
surfaces  of  the  leaves,  but  produces  a  yellow 
spot  on  the  upper;  the  mealy  bugs  attack  the 
bases  of  the  leaves  below  ground,  the  buds  and 
the  fruit. 

Blight   or  zvilt   is   said   to   be   due   to   a   soil 


fungus  at  the  roots.  Removal  and  resetting  are 
practised,  though  plants  of  valuable  varieties  are 
sometimes  trimmed  and  replanted.  Sanding, 
which  follows  the  filling  of  crowns  of  young 
plants  with  sand,  may  be  prevented  by  filling  the 
crown  after  planting  with  cottonseed  meal,  or 
other  loose  material  which  will  not  prevent 
growth  but  will  keep  out  the  sand.  Spike,  non- 
expansion  of  the  leaves,  is  due  to  unfavorable 
conditions  of  the  soil.  Change  of  fertilizer  is 
recommended.  Heart  rot  or  bitter  heart,  which 
often  accompanies  wet  seasons,  is  of  unknown 
origin.  The  affected  part,  the  heart,  looks 
watery,  and  the  whole  fruit  becomes  bitter.  If 
not  serious  in  nearly  mature  fruits  the  pine- 
apples may  be  marketed ;  otherwise  destroyed. 
Consult:  Bailey,  ^Cyclopedia  of  American  Hor- 
ticulture' (New  York  1900-2)  ;  Rolfs,  <Pine- 
apple  Growing,*  United  States  Department  of 
Agriculture  (Washington  1901)  ;  Rolfs,  'Pine- 
apple Fertilizers,'  Florida  Experiment  Station, 
Bulletin  50. 

Pineapple  Fibre.    See  Fibre. 

Pineapple-melon.     See  Melon. 

Pineda,  pe-na'da,  Philippines,  pueblo  of 
Rizal,  Luzon.     See  P.\say. 

Pinehurst,  pin'herst,  X.  C,  village  in 
Moore  County ;  70  miles  southwest  of  Raleigh 
and  125  miles  from  the  seacoast.  It  is  650  feet 
above  sea-level.  The  Pinehurst  electric  railroad 
connects  with  the  Seaboard  Air  Line  at  South- 
ern Pines.  Railroad  connection  is  made  from 
Pinehurst  over  the  Aberdeen  &  Asheboro  Rail- 
road with  the  Seaboard  Air  Line  at  .Aberdeen 
and  the  Southern  Railroad  at  High  Point. 
Pinehurst  is  18  hours'  ride  from  New  York  city. 
It  is  a  summer  resort,  founded  in  1895  by  James 
W.  Tufts  of  Boston.  It  embraces  a  large  tract 
of  country,  150  acres  of  which  has  been  beauti- 
fully laid  out  with  croquet  grounds,  tennis 
courts,  parks,  etc.  It  owns  a  shooting  preserve 
of  50,000  acres,  a  dairy  and  poultry  farm,  and 
a  large  market  garden.  The  location  was 
selected  for  its  scenery  and  healthfulness.  Part 
of  the  year  there  is  a  population  of  about  3,000, 
at  other  times  only  200  or  300. 

Pinel,  pe-nel,  Philippe,  French  alienist:  b. 
St.  Andre  d'Alayrac  20  April  1745 ;  d.  Paris  26 
Oct.  1S26.  He  studied  medicine  in  Toulouse,  in 
Montpellier  and  in  Paris,  where  he  had  to  teach 
philosophy  and  mathematics  to  keep  himself 
alive;  in  1791  became  directing  physician  in  the 
Insane  Asylum  at  Bicetre  and  in  1794  at  the 
Salpetriere ;  and  in  both  these  institutions  intro- 
duced gentle,  kind  treatment  in  place  of  the 
barbarities  he  found.  In  his  book,  'Sur 
I'Alienation  ^lentale'  (1791)  he  first  suggested 
moral  remedies  for  the  insane,  so  that  this  work 
is  the  foundation  of  modern  psychiatry.  His 
'Nosographie  philosophique*  (1798)  created  an 
epoch  in  French  medicine.  He  became  a  mem- 
ber of  the  Institute  in  1803  on  Cuvier's  death. 
Suspected  of  liberal  political  views  he  was  re- 
moved from  his  post  in  the  medical  school  in  1823. 

Pinero,  pT-ner'6,  Arthur  Wing,  English 
dramatist :  b.  London  24  May  1855.  His  ances- 
tors the  Pinheiros,  Portuguese  Jews,  settled  in 
England  in  the  i8th  century.  He  was  a  so- 
licitor's clerk  for  several  years ;  went  on  the 
stage  in  1874,  appearing  first  in  Edinburgh; 
became  a  member  of  Henry  Irving's  company 
soon  afterward,  playing  Claudius  in   'Hamlet' : 


PING  PONG  — PINKERTON 


and  had  written  a  farce,  'Two  Can  Play  at  that 
Game>  ;  a  successful  comedietta,  '£200  a  Year' ; 
the  one  act  plays,  'Daisy's  Escape*  and  'By- 
gones,' which  were  curtain-raisersfor  the  Irving 
company  at  the  Lvceum ;  and  in  1881  'The 
Squire'  and  'Imprudence,^  before  turning  him- 
self in  1882  entirely  to  dramatic  authorship. 
His  earliest  plays  after  that  date  show  a  striving 
after  real  characters  —  none  too  successful,  for 


next  stroke  he  wins  the  game;  if  he  lose  the  next  strike 
the  score  is  again  called  deuce,  and  so  on  iinlil  citlier 
player  wins  the  two  strokes  immedialely  following  the 
score  of  deuce,  when  the  game  is  scored  for  that  player. 
Twelfth. —  The  player  who  first  wins  six  games  wins 

Thirteenth. —  The  game  may  also  be  scored  by  points, 
20  up.  In  this  case  the  players  change  the  service  every 
five  points,  as  in  cricket. 

The  game  may  be  played  on  an  ordinary 
dining  table,  about  nine  feet  by  five  feet  being 


example,  in  'The  Magistrate'    (1885).    The  be-    the  most  convenient  dimensions,  though  eithe^ 
inning  of  his  naturalistic  power  was  to  be  seen    larger  or  a  smaller  table  may  be  used     Th'^  "^^  ^ 
ot  only  in  the  well  known  farces  of  the  next    between    six   and    seven   inches    h'f  /nd    the 

remaining  accessories  are  posts  to  hold  tue  net 


not  only  in  —    ..  - 

two  years,   'The  Schoolmistress,'    'The  Hobby- 
horse'  (1S86),  and  'Dandy  Dick'  (1887),  but  in 
the    tragedy    called    'The    Weaker    Sex,'    first 
played    in    1888.      'Sweet   Lavender,*    a   pretty, 
rather    unpleasant,   very    unreal    and    quite    un- 
characteristic play,  was  written  in   1888.     'The 
Profligate,'    with  its   Puritan  theme  of  the  im- 
possibility of  burying  a  wicked  past,  was  dra- 
matically powerful  but  poorly  written.     It  was 
followed    by    the    weak    farces,     'The    Cabinet 
Minister'     and     'The     Times,'     in     1891     by 
'Lady  Bountiful,'  and  in  1893  by  'The  Secorid 
Mrs.   Tanqueray,'    which   showed   great  gain  in 
literary     ability     and     in     dramatic     machinery. 
Between  them  and    'The  Notorious   Mrs.  Ebb- 
smith'     (189s),   no   doubt   his   best   play,    came 
again  a  farce  'The  Amazons'  ;  indeed  it  seems 
that   after   every   serious   effort   he   returned   to 
the    farce.      Pinero's    later    works    are:     'The 
Benefit   of   the    Doubt*    (1895),    a    triumph   of 
theatrical  construction;    'The   Princess  and  the 
Butterfly'     (1S97),   a   charming   combination   of 
satire  and  romance;  the  graceful  'Trelawney  of 
the  Wells'    (1898)  ;  a  study  in  moral  evolution, 
'The  Gay  Lord  Quex'    (1899)  ;  the  unpleasant 
but  strong   'Iris'    (1901)  ;  and   'Letty'    (1903). 
All   in   all,    Pinero   ranks   as   a  master   of   the 
problem  play. 

Ping  Pong,  or  Table  Lawn-tennis,  a  game 
that  was  introduced  from  England  and  became 
■very  popular  in  the  United  States  in  1902.  The 
game  is  played  very  much  as  is  the  regular  game 
of  lawn-tennis.  Following  are  the  rules  of  the 
game,  which  should  be  learned  thoroughly  be- 
fore attempting  to  play: 

First. —  The  game  is  for  two  people,  one  standing 
at  one  end  of  the  table,  the  other  opposite.  The  player 
who  first  delivers  the  ball  is  called  the  server,  the  other 
the   striker  out. 

Second. —  x\t  the  end  of  the  first  game  the  striker 
out  becomes  the  server  and  the  server  becomes  the 
striker  out,  and  so  on,  alternately. 

Third. —  Tlie  service  is  strictly  underhand  and  de- 
livered from  beyond  the  end  of  the  table. 

Fourth. —  The    ball    served    must   drop    on    the   table 

top   beyond  the   net,   and  is  then  in  play.      If   it  drops 

into  the  net  or  off  the  table  it  counts  to  the  striker  out. 

Fifth. —  In   serving  it   is  permissible   for  the   ball  to 

touch  the  net  in  passing  over. 

Sixth. — -If  the  ball  in  play  strikes  any  object  above 
or  around  the  table  before  it  bounces  on  the  table  itself 


String 
Korea.        See 


when  strlitched  across  the'table;  vellum, 
or  wood  racquets  and  celluloid  balls. 
Ping-Yang,       ping-yiing 

PlENG-AN. 

Pingree,  pTn'gre,  Hazen  Senter,  American 
politician:  b.  Denmark,  Maine,  3  Aug.  1842 J  d- 
London,  England,  18  June  1901.  He  enlisted  m 
the  Union  army  and  served  through  the  war, 
afterward  settling  in  Detroit,  Mich.,  vvhere  he 
became  one  of  the  largest  shoe  manufacturers 
in  the  West.  In  1889  he  was  elected  mayor  ot 
Detroit  and  in  1896  gained  control  of  the  Repub- 
lican political  organization  and  notwithstanding 
the  opposition  to  his  radical  ideas  was  elected 
cTovernor.  He  continued  to  hold  his  office 
as  mayor  until  1897 ;  he  was  elected  governor  of 
the  State,  and  re-elected  in  1898,  retiring  m 
1900. 

Pin'guin,  the  West  Indian  wild  pineapple 
largely  grown  in  the  Antilles  as  a  hedge-plant. 
See  Bromelia. 

Pink-eye,  a  disease  of  horses,  frequently 
suffered  in  the  Southern  States,  but  rare  in  the 
North.  It  is  allied  to  influenza  and  scarlet  fever 
in  man.  It  usually  breaks  out  in  wet,  cold 
weather,  and  its  chief  symptoms  are,  besides  the 
redness  of  the  eye  to  which  it  owes  its  name, 
loss  of  appetite,  feverishness,  quickened  piilse, 
and  perhaps  stiffness  of  the  limbs  and  constipa- 
tion. It  is  likely  to  be  epidemic  m  limited  dis- 
tricts, because  spread  by  the  aid  of  the  nudges 
of  the  genus  Hit't'clatcs,  which  hover  about  the 
eyes  of  diseased  horses  and  carry  pathogenic 
germs  to  the  next  animal  they  visit.  It  usually 
runs  its  course  in  ten  days  or  less,  and  is  gen- 
erally not  fatal.  In  treating  this  disease  an 
antiseptic  wash  for  the  eyes  should  be  used; 
cardiac  stimulants  may  be  required,  and  strict 
attention  must  be  given  to  all  sanitary  care.^ 

Pinkerton,  ping'ker-ton,  Allan,  American 
detective:  b.  Glasgow,  Scotland,  25  Aug.  1819; 
d.  Chicago,  III,  I  July  1884.  In  1842  he  came 
to  Chicago,  111.,  and  was  appointed  its  hrst 
detective  in  1850.  In  the  same  year  he  estab- 
lished a  detective  bureau,  now  well  known  He 
organized    the    secret    service    division    of    the 


(net  or  post  excepted)    it  counts  against  the  player.  tt,,,>pH    States   armv   in    1861     was  made    its   first 

Seventh.— The  server  wins  a  stroke  if  the  striker  out      UniteQ    Statcb   army   ill    loui,    "jo   iiiou>^ 
fails  to  return  the  service  or  ball  in  play  otT  the  table,     chief,  and  later  formed  and  directed  the  secret 
hth.—  The  striker  out  wins  a  stroke  if  the  server      „„_.,;„„  deoartment  of  the   Gulf  until  the   end  of 

"-  '-'■' '-  '^'•"  '"  "'="-  ^"  "''^     the   war.     While   employed  by  the   Wilmington 

&  Baltimore  Railway  he  discovered  a  plot  to 
assassinate  Lincoln  on  the  way  to  Washington 
(1861).  He  was  verv  successful  in  his  detective 
work,  being  particularly  skilful  in  the  detection 
of  bank  and  express  thieves  and  the  recovery 
of  the  money  taken.  He  also  broke  up  the 
"Molly  Maguire"  band  of  Pennsylvania.  Among 
his  writinss  were:  'The  Spy  of  the  Rebellion' 
(1883)  ;  and  'Thirty  Years  a  Detective'   (1884). 


make's"  a  foul  or  fails  to  return  the  ball  in  play  so  that 
it  falls  off  the  table. 

Ninth. —  No  volleying  is  allowed,  but  so  long  as  the 
ball  touches  the  table  it  is  in  play  and  can  be  taken 
at  half  volley.  , .     .  ,       . 

Tenth. —  On  either  player  winning  his  first  stroke  the 
score  is  called  15  for  that  player;  on  either  player  win- 
ning his  second  stroke  the  score  is  called  30;  on  either 
player  winning  his  third  stroke  the  score  is  called  40, 
and  the  fourth  stroke  won  by  either  player  is  scored  a 
game  for  that  player,  except  as  below. 

Eleventh. —  If  both  players  have  won  three  strokes 
(40)  the  score  is  called  deuce,  and  the  next  stroke  won 
is   scored   to   the    player.      If   the    same   player   win    the 
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Pinkerton,  John,  Scottish  antiquary:  b. 
Edinburgh  17  Feb.  1758;  d.  Paris,  France,  10 
March  1826.  In  1781  he  settled  in  London, 
where  in  1783  he  published  'Select  Scottish 
Ballads,'  a  part  of  the  supposedly  ancient  con- 
tents of  which  was  from  his  own  pen.  He  was 
for  a  time  editor  of  the  'Critical  Review'  ;  and 
he  turned  out  a  large  number  of  volumes,  origi- 
nal and  compiled,  the  former  showing  more  of 
skill  in  research  than  literary  merit.  Among 
works  editorially  prepared  by  him  were:  'An- 
cient Scottish  Poems'  (1786),  sometimes  de- 
clared to  have  been  a  forgery,  though  the 
manuscripts  are  in  the  Pepysian  library  at  Cam- 
bridge;  and  a  'Collection  of  Voyages  and 
Travels'  (1807-14),  a  voluminous  (17  vols.) 
and,  in  its  day,  valuable  publication. 

Pinkerton,  WilHam  Allen,  American  de- 
tective :  b.  Dundee,  111.,  7  April  1846.  He  is  a 
son  of  Allan  Pinkerton  (q.v.).  During  the  Civil 
War  period  he  was  employed  in  the  United 
States  Secret  Service,  and  afterward  entered  his 
father's  office.  On  the  death  of  his  father,  in 
1884,  he  became  head  of  the  agency  and  ex- 
tended   its    operations   throughout   the    world. 

Pinkney,  pTnk'ni,  Edward  Coate,  American 
poet,  son  of  William  Pinkney  (q.v.)  :  b.  London 
I  Oct.  1802;  d.  Baltimore,  Md.,  II  April  1828. 
After  serving  in  the  navy  1816-24  he  was  admit- 
ted to  the  Baltimore  bar  in  1824  and  soon  after 
became  professor  of  rhetoric  in  the  University 
of  ^laryland.  He  published  'Rodolph  and 
Other  Poems'  (1823).  His  verse  was  lyrical  in 
character  and  not  without  grace  and  melody. 

Pinkney,  William,  American  diplomat: 
b.  Annapolis,  I\Id.,  17  March  1764;  d.  Wash- 
ington, D.  C,  25  Dec.  1822.  He  was  edu- 
cated at  King  William's  Seminary,  studied  law 
under  Samuel  Chase,  and  was  admitted  to  the 
bar  in  1786.  While  a  member  of  the  Maryland 
legislature  he  assisted  in  the  ratification  of  the 
Federal  Constitution  in  1788  and  in  the  same 
year  was  elected  to  the  house  of  delegates.  As 
United  States  commissioner  to  England  under 
the  Jay  Treaty  he  secured  in  1796  a  claim  of 
$800,000  for  the  State  of  Maryland  against  the 
Bank  of  England  for  losses  and  damages  to 
American  merchants  caused  by  the  English  gov- 
ernment. Afterward  he  engaged  in  law  practice 
in  Baltimore  and  in  1S04  became  attorney- 
general  of  Maryland.  In  1806  he  was  sent  as 
minister  extraordinary  to  England,  where  in 
conjunction  with  James  Monroe  he  treated  with 
England  in  regard  to  the  latter's  violation  of 
the  rights  of  neutrals.  He  was  resident  min- 
ister to  England  in  1807-11  and  in  the  latter 
year  was  appointed  attorney-general  of  the 
United  States.  He  fought  in  the  War  of  1812, 
served  in  Congress  in  1815-16  and  in  1816  was 
appointed  minister  to  Russia  and  special  envoy 
to  Naples.  In  1818  he  resigned  and  resumed 
his  law  practice  in  Baltimore  and  in  1820  was 
elected  to  the  United  States  Senate.  Consult 
Wheaton,  'Life,  Writings,  and  Speeches  of 
William  Pinkney'    (1826). 

Pinkroot,  the  rhizome  of  a  loganaceous 
medicinal  woodland  (Si'igelia  marilandica)  of 
the  L^nited  States,  which  is  bitter,  anthelmintic, 
toxic,  dilates  the  pupil,  etc. 

Pinks,  a  genus  (Dianthtis)  of  mostly  peren- 
nial herbs  of  the  order  Caryophyllacctr.  The 
species,  of  which  about  200  have  been  described, 
are  natives   of   the   Eastern  Hemisphere,   espe- 


cially Europe  and  Western  Asia.  Their  jointed 
stems,  which  grow  in  tufts,  bear  grass-like 
leaves  and  terminal,  often  fragrant,  flowers  either 
in  clusters  or  solitary.  Their  popular  name  is 
derived  from  the  prevailing  color  of  the  flowers, 
though  white  and  purple  are  common  in  garden 
varieties.  For  centuries  the  pinks  have  been 
cultivated,  their  flowers,  hardiness,  and  ease  of 
cultivation  rendering  them  garden  favorites. 
They  are  easily  propagated  from  seeds  or  cut- 
tings;  thrive  in  well  drained,  rather  light  loam; 
and  the  perennial  kinds  mulched  during  the 
winter  with  loose  litter,  straw  or  brush  to  pre- 
vent the  formation  of  ice  around  the  stems  and 
to  hold  the  snow  and  keep  the  frost  in  the 
ground  until  late  in  the  spring.  The  seeds  are 
usually  sown  under  glass  in  early  spring  and 
the  plants  set  in  the  garden  when  the  weather 
has  become  settled.  Cuttings  are  used  for 
double  and  other  choice  varieties.  Seeds  sown 
in  late  summer  will  produce  plants  for  early 
spring  blossoming  if  mulched  during  the  winter. 
Among  the  best  known  species  are  the  fol- 
lowing: Common  grass,  or  garden,  Scotch  or 
pheasant's  eye  pink  (D.  plumarius),  a  general 
favorite  in  old  fashioned  gardens ;  sweet-wil- 
liam (D.  barbatus)  one  of  the  oldest  and  most 
popular  of  garden  flowers ;  clove  pink,  picotee, 
grenadine  or  carnation  (D.  caryopliyUus)  pop- 
ular in  various  forms  either  as  a  garden  or  a 
greenhouse  plant  (see  C.\rn.\tion)  ;  maiden 
pink  (D.  deltoidcs),  popular  as  an  edging  plant; 
D.  prolifer  and  the  Deptford  pink  (D.  arnieria) 
well  known  weeds  naturalized  in  the  Eastern 
States;  Chinese  or  Indian  pink  (D.  chinen- 
sis)  and  D.  superbus,  also  popular  garden  spe- 
cies. In  rock  gardens  D.  alpiiiius,  D.  neglectus 
and  D.  glacialis  are  favorites.  They  are  too 
easily  covered  by  earth  washed  upon  them  by 
rains  to  be  of  value  in  level  gardens. 

Pin'na,  or  Wing-shell,  a  genus  of  bivalve 
mollusks  of  the  family  Aviculida  with  wedge- 
shaped  shells  of  a  horny,  delicate  structure, 
the  hingeless  beaks  forming  a  pointed  extremity. 
The  foot  is  long  and  grooved,  and  secretes  a 
large  byssus  of  strong,  silky  texture.  The 
genus  is  represented  by  the  Pinna  nobilis  of  the 
Mediterranean  Sea,  from  whose  byssus  in  past 
days  the  Neapolitans,  Sicilians  and  Maltese  used 
to  weave  quantities  of  durable  silk.  Frequent 
mention  is  made  of  the  fabric  by  Latin  authors. 
Pope  Benedict  XV.  in  1754  had  a  pair  of  stock- 
ings made  from  this  "silk."  Many  other  species 
are  known  in  various  parts  of  the  world,  in- 
cluding the  shores  of  the  Gulf  of  Mexico. 

Pin'nace,  a  vessel  with  a  square  stern, 
having  sails  and  oars,  usually  carrying  two 
masts.  One  of  the  boats  of  a  man-of-war  was 
formerly  used  to  carry  the  officers  to  and  from 
the  shore,  was  also  called  the  pinnace.  It  was 
smaller  than  tlie  launch,  but  larger  than  the 
cutter,  and  was  rowed  by  from  10  to  16  oars. 

Pin'nacle,  in  architecture,  a  small  square 
or  polygonal  shaft,  terminating  upward  in  the 
form  of  a  pyramid,  embellished  with  foliage  at 
the  angles  of  the  pyramidal  part.  It  is  much 
employed  in  Gothic  architecture  as  a  termina- 
tion to  buttresses,  the  tops  of  gables,  etc.,  in 
which  cases  it  is  in  the  form  of  a  spire  with 
crockets  and  a  finial. 

Pin'nated  Grouse.     See  Grouse. 

Pinnipe'dia,  a  suborder  of  Carnivora,  the 
seals,  especially  adapted  in  the  structure  of  their 
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limbs  to  an  aquatic  existence,  as  the  name  in- 
dicates. Botli  pairs  of  limbs,  and  especially 
their  proximal  segments,  are  very  short,  and  the 
distal  part  flattened,  webbed  and  paddle-like. 
The  hind  limbs  are  placed  very  far  back  and 
are  very  peculiar  in  that  the  first  and_  fifth  toes 
are  stout  and  as  long  or  longer,  instead  of 
shorter,  than  the  others.  The  head  is  usually 
short  and  rounded,  the  neck  short,  the  trunk 
thick  and  fusiform  and  the  tail  rudimentary. 
The  teeth  are  simpler  in  structure  than  in  most 
carnivora,  the  molars  and  premolars  being  either 
nearly  simple  cones  or  crowned  with  numerous 
small  pointed  tubercles ;  the  incisors  are  re- 
duced in  size  and  often  in  number,  but  the 
canines  of  the  males  are  usually  enlarged,  and 
in  the  walruses  become  enormous  tusks.  The 
brain  is  large  and  much  convoluted,  and  the 
eyes  large  and  possessed  of  a  very  human  ex- 
pression. All  of  the  pinnipeds  spend  the  great 
part  of  their  lives  in  the  water,  swimming  with 
great  speed  and  dexterity;  but  the  peculiar 
structure  of  their  limbs  ill  adapts  them  for  ter- 
restrial progression,  which  is  accomplished  in  an 
awkward  shuffling  manner  with  severe  contor- 
tions of  the  back.  They  are  chiefly  marine,  fre- 
quenting the  coasts  of  colder  climates,  though 
some  species  are  tropical,  and  others  enter  fresh 
water.  Some  of  the  species  spend  much  time 
far  out  at  sea,  but  land  on  islands  for  the  pur- 
pose of  mating  and  bearing  young.  Most  of 
them  are  carnivorous,  feeding  upon  fishes,  mol- 
lusks  and  crustaceans,  but  a  few  subsist  in  part 
upon  marine  a\gx.  The  Pinnipedia  have  been 
derived  from  land  animals,  probably  from  the 
bears,  and  their  adaptation  to  an  aquatic  habitat 
is  not  nearly  so  extreme  as  in  the  whales. 
Three  families  are  usually  recognized:  the 
Otariidce,  or  eared  seals,  which  have  a  small, 
valvular,  external  ear  and  include  the  sea-lions 
and  sea-bears.  The  Phocidcc  have  no  external 
ear,  and  are  the  most  completely  aquatic  mem- 
bers of  the  suborder.  Here  belong  the  common 
harbor-seal  of  the  North  Atlantic  coast,  the 
hooded  seal,  the  sea-elephant  and  numerous 
other  species.  In  the  Trichcchida:  is  included 
only  the  walrus,  in  many  respects  the  most  re- 
markable of  the  entire  group.  See  Se.^ls  ;  Sea- 
Lion  ;  Eleph.\nt-seal;  Walrus. 

Pinochle,  pe'no-kl.     See   Penuchle. 

Pinos,  pe'nos,  Mexico,  town  in  the  state 
of  Zacatecas,  75  miles  east  of  the  city  of  Zaca- 
tecas,  and  capital  of  the  administrative  district 
of  Pinos.  It  is  about  7,700  feet  above  the  sea- 
level,  lying  on  the  eastern  slope  of  the  Cerro 
de  Candelaria;  is  centre  of  a  rich  silver  and 
gold  mining  district ;  and  produces  an  excellent 
grade  of  mescal.  Pop.  (1895)  8,183;  the  dis- 
trict  (1880)   40,975. 

Pinsuti,  pen-soo'te,  Ciro,  Italian  com- 
poser: b.  near  Siena  9  May  1829;  d.  Florence 
10  March  1888.  He  was  trained  as  a  musician 
by  his  father  and  by  Rossini ;  became  a  singing 
teacher  in  London  and  Newcastle  in  1848  and 
professor  of  singing  in  the  English  Royal  Acad- 
emy of  Music  in  1856.  He  wrote  the  successful 
Italian  operas  *I1  mercante  di  Venezia*  (1873); 
<Mattia  Corvino'  (1877)  ;  and  'Margherita' 
(1882)  ;  as  well  as  a  "Te  Deum>  (1859)  on  the 
annexation  of  Tuscany  to  Italy,  and  several 
fine  songs. 

Pint,  a  measure  of  capacity,  the  eighth 
part  of  a  gallon.     See  Weights  and  Measures. 


Pin'tail,  or  Sprigtail  Duck.    See  Duck. 

Pinto,  peii'to,  Alexandre  Alberto  da  Rocha 
Serpa,  Portuguese  explorer  in  Africa:  b. 
Castle  Polchras  10  .■\prfl  1846;  d.  Lisbon  28 
Dec.  1900.  He  was  educated  in  America,  where 
he  lived  with  his  father  1848-58,  and  then  in 
the  Lisbon  Military  College,  whence  he  entered 
the  Portuguese  army  in  1864.  He  served  in 
Mozambique  and  in  1S77-9  explored  the  coun- 
try between  Mozambique  and  Pretoria,  m  1885 
the  region  west  of  Lake  Nyanza,  and  in  i88g, 
having  been  named  governor  of  Mozambique, 
the  region  around  the  Shire  River.  His  bold 
attitude  toward  English  expansion  in  Africa 
and  his  efforts  to  spread  Portuguese  influence 
made  his  recall  necessary  in  1890  because  of 
a  protest  from  England.  His  trip  across  Africa 
in  1877-9,  the  fourth  crossing  from  west  to  east, 
was  his  greatest  feat  and  is  described  in  his 
book    'How  I  Crossed  Africa'    (1881). 

Pinto,  Fernao  Mendez.  See  Mendez  Pinto, 
Fernao,  or  Feknam. 

Pintsch  System,  a  system  of  compressed 
gas  chiefly  used  for  lighting  railroad  cars. 
Nearly  every  large  railroad  system  in  the 
United  States  has  adopted  this  system.  The  gas 
is  compressed  from  oil,  125  pounds  of  pressure 
to  the  square  inch  giving  one  foot  of  oil  gas, 
equal  to  the  illuminating  power  of  five  feet  of 
coal  gas.  The  lamps  used  are  of  special  design, 
each  having  from  four  to  six  burners. 

Pinturicchio,  pen-too-rek'ke-6  ("the  good 
little  painter"),  easel  name  of  Bernardino  de  Betto 
Bagio,  Italian  painter :  b.  Perugia  1454 ;  d.  Siena 
II  Dec.  1513.  It  is  thought  that  he  was  a  fellow 
student  of  Pietro  Perugino  under  Niccolo  da 
Foligno,  and  he  was  assisting  Perugino  (his 
senior  by  only  eight  years),  at  Rome  (1484)  in 
executing  the  frescoes  of  the  Sistine  Chapel  for 
Innocent  VHI.  Among  his  other  Roman  patrons 
were  Sciarra  Colonna  and  Alexander  VI.;  for 
the  latter  he  painted  a  series  of  scenes  from  the 
life  of  Saint  Bernard  in  the  Church  of  Ara 
Cceli,  and  five  frescoes  in  the  Vatican.  He  re- 
turned to  L'mbria  in  1498  and  works  of  his  are 
extant  in  Perugia,  Orvieto  and  Spoleto.  Car- 
dinal Francesco  Piccolomini,  afterward  Pius  III., 
on  completing  his  cathedral  at  Siena,  invited  him 
to  decorate  the  library  of  that  building  (1502). 
The  walls  he  frescoed  with  scenes  from  the  life 
of  Pius  II.,  the  cardinal's  uncle,  and  the  roof 
with  arabesques  and  mythological  compositions. 
Raphael,  then  19,  accompanied  him  to  Siena,  but 
whether  he  took  part  in  the  execution  of  the 
frescoes  is  uncertain.  These  works  are  brilliant 
in  conception  and  execution  and  are  considered 
the  finest  of  his  frescoes.  Fresco-painting  was 
indeed  his  strongest  point,  he  understood 
well  the  decorative  resources  of  his  art,  and  was 
master  of  ornament.  He  left  few  easel  pictures 
and  these  are  scattered  through  the  chief  public 
and  private  galleries  of  Europe.  His  'Return  of 
LHysses'  was  sold  in  1874  for  $10,761.50,  and  his 
three  scenes  from  the  life  of  Griselda  for  $3,620. 
The  last  of  his  known  works,  painted  in  1513,  is 
the  'Procession  to  Calvary,'  now  in  the  Casa 
Borromeo,  at  Milan.  Sigismodo  Tizio,  parish 
priest  at  Siena,  has  left  a  true  but  tragic  account 
of  his  death.  When  confined  by  sickness  to 
his  bedroom  his  wife  locked  him  in,  went  off 
with  her  lover,  and  left  her  husband  to  perish  by 
hunger.  In  the  history  of  painting  he  is  to  be 
looked  upon  as  the  link  between  Perugino  and 
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Raphael  and  some  pictures  of  his  have  been  at- 
tributed to  each  of  these  masters.  He  bore  a 
high  character  among  his  fellow  citizens  and 
was  elected  Decemvir  of  Perugia  in  1501. 

Pin'vyorm,  a  small  parasitic  nematode 
worm  I^O.ryidus  I'd-iiucularis),  usually  less  than 
half  an  inch  in  length,  which  infects  the  human 
rectum  and  large  intestine,  especially  in  children. 
Pinworms  travel  down  the  bowel  and  cause  irri- 
tation about  the  anus,  which  provokes  the  vic- 
tim to  scratching.  The  eating  of  fruit,  etc., 
handled  by  one  suffering  from  pinworms,  is  a 
probable    means    of    infecting   another. 

Piny  Resin,  Tallow,  or  Varnish.  See 
Dauuar. 

Pinzon,  pen-thon',  Martin  Alonso,  Spanish 
ship-builder  and  navigator.  He  was  a  native 
of  Palos,  and  at  the  summons  of  prior  Juan 
Perez  of  La  Rabida,  held  a  conference  with  Co- 
lumbus (q.v.)  and  decided  to  aid  the  latter  in 
his  first  voyage.  In  this  expedition  he  sailed  in 
command  of  the  Pinta,  the  second  caravel,  but  de- 
serted Columbus  off  the  coast  of  Cuba  20  Nov. 
1492.  The  Pinta  was  the  fleetest  of  the  three 
vessels,  and  the  purpose  of  Pinzon's  treachery 
was  evidently  that  he  might  first  reach  _  Spain 
and  there  make  exaggerated  claims  for  himself. 
He  was  the  first  to  reach  Haiti  (Hispaniola), 
where  he  traded  and  found  gold,  and  where  when 
he  fell  in  with  Columbus  6  Jan.  1493,  he  ex- 
plained that  stress  of  weather  had  separated 
him  from  the  other  ships.  In  a  fierce  storm 
during  the  return  (12-18  Feb.  1493),  the  Nina 
and  Pinta  were  parted,  and  the  Pinta  reached 
Bayonne,  a  Galician  port.  Thence  Pinzon  des- 
patched to  the  sovereigns  an  account  of  the 
discovery,  claiming  much.  But  this  was_  quite 
disregarded,  and  when  he  reached  Palos  it  was 
only  to  find  the  admiral  already  there.  A  letter 
from  the  monarchs  forbade  him  to  appear  at 
court,  and  it  was  said  that  chagrin  hastened  his 
death. 

Pinzon,  Vincente  Yanez,  Spanish  ship- 
builder and  navigator,  brother  of  Martin  Alonso 
Pinzon  (q.v.).  He  was  a  native  of  Palos,  and 
set  sail  from  there  on  Columbus'  first  voyage  as 
commander  of  the  third  caravel,  the  Nina.  But 
he  is  better  known  for  a  voyage  he  undertook  in 
1500,  during  the  course  of  which  he  discovered 
the  Brazilian  coast  and  the  mouth  of  the  Ama- 
zon. He  made  with  Juan  Diaz  de  Soils  two 
voyages,  one  probably  in  1497  to  the  bay  of 
Honduras,  the  other  in  1508-9  along  the  eastern 
coast  of  South  America  as  far  as  the  Colorado 
River,  lat.  40°  S. 

Piombino,  pe-6m-be'n6,  Italy,  a  former 
principality  of  Tuscany,  lying  between  Siena  and 
the  Mediterranean,  opposite  the  island  of  Elba, 
from  which  it  is  separated  by  the  channel  of 
Piombino.  Its  extent  was  about  216  square 
miles,  with  a  population  of  25,000  at  the  time  of 
its  incorporation  with  the  kingdom  of  Italy 
(i860).  It  was  originally  a  fief  in  the  posses- 
sion of  the  Appiani  family,  which,  after  a  rule 
extending  over  300  years,  sold  it  to  the  Buon- 
campagni  family  in  1634.  In  1804  Napoleon 
granted  it  to  his  sister  Eliza,  Princess  Baciocchi ; 
but  she  was  rejected  by  the  Congress  of  Vienna, 
and  the  old  family  restored.  Piombino  now 
forms  part  of  the  province  of  Pisa. 

Piombo,  pe-6m'bo,  Sebastiano  del,  Italian 
painter:  b.  Venice  1485;  d.  Rome  21  June  1547. 
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His  family  name  was  Luciani.  Having  re- 
nounced music,  to  which  he  had  early  devoted 
himself,  for  painting,  he  studied  under  Giovanni 
Bellini,  and  Giorgione,  the  latter  of  whom  he 
especially  imitated.  Something  of  the  fine  color- 
ing of  Giorgione  appears  in  the  figure  of  Saint 
Chrysostom  writing,  in  the  altar-piece  of  the 
church  of  that  name  at  Venice,  which  is  Piom- 
bo's  earliest  fresco.  In  1510  he  went  to  Rome, 
and  became  acquainted  with  Michelangelo,  whose 
mastery  of  form  he  tried  to  make  his  own  and 
to  combine  with  his  own  Venetian  skill  in  color- 
ing. He  also  vied  with  Raphael,  and  the  so- 
called  'Fornarina'  in  the  Uffizi,  and  the  'Saint 
Dorothea'  at  Berlin  were  both  for  a  long  time 
attributed  to  Raphael.  When  Raphael  had 
painted  his  'Ascension,^  Sebastiano  was  induced 
by  Michelangelo  to  attempt  to  surpass  it  by  the 
'Raising  of  Lazarus,*  considered  his  greatest 
work.  His  'Martyrdom  of  Saint  Agatha'  also 
ranks  among  the  masterpieces  of  the  Italian 
school.  His  chief  merit,  however,  lay  in  single 
figures  and  portraits.  His  'Pietro  Aretino*  and 
his  'Clement  VII.'  are  admirable  likenesses  and 
perfect  in  coloring.  He  was  high  in  favor  with 
Clement :  who  created  him  one  of  the  keepers 
of  the  Papal  seals,  Frate  del  Piombo ;  hence  his 
surname,  the  seals  attached  to  the  papal  bulls  be- 
ing at  that  time  of  lead  (piombo').  This  post 
made  it  necessary  for  him  to  assume  the  clerical 
habit,  and  from  that  time  he  painted  but  little. 
He  wrote  verses,  entertained  learned  men  at 
his  table,  and  only  occasionally  painted  a  por- 
trait, and  made  experiments  in  vehicle ;  invent- 
ing a  peculiar  method  of  painting  in  oil  on  walls, 
in  which  manner  there  is  a  'Scourging  of 
Christ'  to  be  seen  in  S.  Pietro  in  Montorio. 

Pioneers',  a  detachment  of  soldiers 
equipped  with  pickax,  spade,  etc.,  in  the  pro- 
portion of  10  to  every  battalion  of  infantry, 
whose  duty  it  is  to  clear  and  repair  roads, 
bridges,  etc.,  as  far  as  possible,  for  troops  on 
the  march.  They  are  placed  at  the  head  of  the 
battalion  of  which  they  form  a  part,  and  are 
commanded  by  a  pioneer  sergeant.  In  former 
times  civilians  were  employed  to  perform  the 
labor  of  pioneers.  Also  one  who  goes  before 
to  prepare  or  clear  the  way,  or  remove  obstruc- 
tions for  another,  especially  in  the  settlement 
of  a  new  region. 

Piotrkow,  pey-otr'kov,  Russian  Poland, 
(i)  the  capital  of  a  government  of  the  same 
name,  90  miles  by  rail  southwest  of  Warsaw. 
Cotton  and  wool  spinning,  with  the  manufacture 
of  agricultural  implements,  are  the  chief  indus- 
tries. The  town  dates  from  before  the  12th 
century  and  is  one  of  the  oldest  in  Poland.  In 
its  ancient  castle  still  standing,  diets  were  held 
in  the  isth  and  i6th  centuries,  and  the  kings 
elected.  Pop.  (1897)  30,372.  (2)  The  govern- 
ment in  the  west  of  Russian  Poland,  south  of 
the  government  of  Warsaw,  has  an  area  of  4,735 
square  miles.  The  surface  is  undulating  and 
diversified  by  hills  from  1,000  to  1,600  feet  high, 
extending  southwest  to  northeast.  It  is  rich  in 
coal  deposits,  and  iron,  zinc,  and  lignite  are  also 
mined.  Agriculture  and  stock-raising  are  im- 
portant industries,  and  there  are  manufactures 
of  textiles  and  ironware.    Pop.  (1897)  1,406,951. 

Piozzi,  pi-oz'i  (Ital.  pe-ot'se),  Hester 
Lynch  Salisbury,  English  author:  b.  Bodvel, 
Carnarvonshire,  Wales,  16  Jan.  1741;  d.  Clifton, 


PIP  — PIPE 


Gloucestershire,  2  May  1821.  In  1763  she  was 
married  to  Henry  Thrale,  a  weahliy  brewer  of 
Soiithwarl\,  which  borough  he  afterward  repre- 
sented in  Parliament.  In  1764  the  Thrales  made 
the  acquaintance  of  Dr.  Johnson,  who  lived 
much  with  them  for  more  than  16  years,  and 
of  whom  she  published  'Anecdotes*  in  1786. 
Thrale  dying  in  1781,  his  widow  married  in  1784 
Gabriel  Piozzi,  a  Florentine  music  master,  then 
resident  in  Bath.  This  alliance  annoyed  her 
friends,  and  Johnson  gave  up  her  society.  She 
accompanied  her  husband  to  Florence,  and  while 
there  contributed  several  poems  to  the  'Florence 
Miscellany,*  founded  by  the  leaders  of  the  Delia 
Cruscan  school,  much  ridiculed  by  Gifford. 
Among  her  writings  are:  'British  Synonym,  or 
an  Attempt  at  regulating  the  Choice  of  Words 
in  Familiar  Conversation'  (1794)  ;  'Retrospec- 
tion, or  a  Review  of  the  most  Striking  Events 
and  Characters  of  the  last  1,800  Years'  (1801). 
Consult:  'Autobiography,  Letters,  and  Literary 
Remains'  (1861)  ;  Seeley, 'Mrs.  Thrale'  (1891); 
Countess  Csesaresco,  'Glimpses  of  Italian  So- 
ciety in  the  i8th  Century'  (1892);  Boswell, 
'Life  of  Samuel  Johnson'    (1791). 

Pip.      See  Poultry. 

Pi'pa.     See  Surinam  Toad. 

Pipe,  a  wine  measure,  usually  containing 
very  nearly  105  imperial  or  126  wine  gallons. 
Two  pipes  or  210  imperial  gallons  make  a  tun. 
In  practice,  however,  the  size  of  the  pipe  varies 
according  to  the  kind  of  wine  it  contains.  Thus, 
a  pipe  of  port  contains  138  wine  gallons;  of 
sherry,  130;  of  Madeira,  100,  etc.  The  pipe  of 
port  is  seldom  accurately  138  gallons,  and  it  is 
-ustomary  to  charge  what  the  vessel  actually 
contains. 

Pipe,  Manufacture  of.  Pipes  are  hollow 
cylinders  made  of  various  materials,  and  used 
as  conduits  for  liquids,  air,  or  gas.  The  ma- 
terial of  construction  varies  according  to  the 
character  of  the  substance  to  be  conveyed,  its 
availability  in  any  particular  locality,  and  its 
relative  cheapness.  They  may  be  divided  into 
five  general  classes  characterized  by  the  ma- 
terials of  which  they  are  made  —  metal,  wood, 
earthenware,  cement,  and  rubber.  !Metal  pipes 
are  made  of  lead,  block-tin,  zinc,  brass,  copper, 
cast-iron,  wrought-iron,  and  steel.  Lead  pipes 
have  been  used  from  the  earliest  times.  Up  to  the 
close  of  the  15th  century,  they  were  made  of 
sheet  lead  bent  around  a  metal  core,  and  welded 
or  soldered  along  the  horizontal  joint.  About 
the  beginning,  of  the  i6th  century,  a  casting 
method  was  invented  by  Robert  Brooke,  which 
was  extensively  employed  in  England  up  to  the 
close  of  the  i8th  century,  w'hen  it  was  super- 
seded by  the  pressing  and  drawing  methods  in 
use  at  the  present  time.  They  are  made  in  con- 
tinuous length,  by  squeezing  the  molten  metal 
through  a  die  (a  steel  plate  perforated  with  a 
hole  containing  a  central  core)  by  hydraulic 
pressure.  DiiTerent  sizes  of  pipes  are  produced 
by  changing  the  dies,  the  cores  of  the  dies 
determining  the  diameter  of  the  bores.  Sizes 
of  pipes  are  designated  according  to  the  meas- 
urement of  their  internal  diameters.  Lead 
water-pipes  range  from  1^  to  5  inches,  while 
the  waste  pipes  range  from  i;4  to  5  inches. 
Lead  pipes  as  small  as  1-16  of  an  inch,  and  as 
large  as  8  inches,  are  made  for  various  purposes, 
but  the  2-inch  is  the  size  most  generally  used. 


The  high  cost  of  lead  and  the  great  thickness 
of  metal  required  to  withstand  high  pressures, 
practically  prohibit  the  production  of  the  larger 
sizes.  Pipes  of  ductile  metal  such  as  block-tin, 
brass,  and  copper,  are  made  by  drawing  methods. 
An  ingot  of  metal  is  cast  in  cylindrical  shape 
with  a  conical  end,  and  with  a  hole  through  its 
axis  corresponding  in  size  to  the  bore  of  the 
desired  pipe.  A  mandrel  (long  iron  rod)  is 
thrust  into  the  hole  so  that  it  projects  slightly 
beyond  the  conical  end.  This  end  is  then  placed 
in  a  funnel-shaped  hole  drilled  through  a  steel 
post  fixed  to  the  drawing  table,  and  gripped  at 
the  outer  end  by  a  pair  of  pincers  at  the  end 
of  a  chain  attached  to  the  power  machinery. 
The  ingot  together  with  the  mandrel  is  then 
drawn  through  the  hole,  the  former  being  thus 
extended  uniformly  over  the  latter  in  the  form 
of  a  complete  pipe.  Unlike  the  pressure  method, 
the  metal  is  drawn  cold,  and  often  requires 
annealing,  as  it  hardens  under  the  repeated 
drawings.  Block-tin  pipes  are  used  in  soda 
fountains,  and  as  conveyors  of  beer  and  chem- 
icals. Copper  pipes  are  used  in  distilleries,  and 
when  employed  in  chemical  works  are  tin- 
plated  within  to  protect  them  from  corrosion. 
Brass  is  generally  used  for  pipes  exposed  to 
great  heat,  such  as  the  tubes  of  steam  boilers, 
etc.  Block-tin  pipes  range  from  ^4  to  2;<^  inches 
in  diameter. 

Cast-iron  Pipe. —  In  making  cast-iron  pipes, 
the  mold  used  consists  of  two  parts  —  the  core 
which  shapes  the  interior,  and  the  flask  which 
holds  the  pattern  for  the  exterior  form.  The 
core  is  made  by  winding  a  hay-rope  around  a 
spindle  and  coating  it  with  several  layers  of 
clay.  It  is  then  shaped  in  a  lathe  to  the  desired 
size,  and  dried  in  an  oven.  Tempered  clay 
and  sand  are  rammed  around  the  pattern  in 
the  flask,  and  then  dried  in  an  oven  to  form  a 
mold.  The  pattern  is  then  removed,  the  flask 
is  placed  in  a  vertical  position  and  the  core 
exactly  centred  within  it.  The  molten  metal 
is  run  into  the  space  between  the  mold  and  the 
core  and,  when  partly  cooled,  the  core  is  drawn 
out  and  the  interior  of  the  pipe  is  coated  with 
asphaltum  to  prevent  corrosion.  In  size  they 
range  from  2  to  60  inches,  and  are  made  in 
standard  lengths  of  12  feet.  The  larger  pipes 
are  generally  cast  in  shorter  lengths  in  order 
to  keep  down  the  weight  of  the  individual  pipes 
so  as  to  permit  convenient  handling.  They  are 
used  for  water  mains,  pneumatic  tubes,  exterior 
casings   for  other  tubes  and  pipes,  etc. 

Wrought-iron  Pipe. —  Wrought-iron  pipes  ap- 
pear to  have  been  first  employed  to  convey 
illuminating  gas.  At  the  present  time  they  are 
used  for  a  great  variety  of  purposes,  but  prin- 
cipally as  street  water  main  and  service  pipes, 
the  house  pipes  being  made,  usually,  of  lead,  or 
block-tin.  At  first  they  were  made  by  hand,  the 
plates  being  bent  and  the  seams  welded,  a  few 
inches  at  a  time.  The  development  of  steam 
engineering,  however,  created  a  demand  for 
larger  and  stronger  pipes,  in  the  production  of 
which  new  processes  of  manufacture  employing 
special  machinery  have  been  introduced  and 
developed  to  a  high  state  of  perfection.  The 
wrought-iron  pipe  and  tube  industrj'  was  one  of 
the  last  to  discard  puddled  iron  in  favor  of 
Bessemer  steel.  The  advantages  of  increased 
strength  and  lower  cost,  to  be  obtained  by  the 
use  of  steel,  had  been   fully  realized   for   some 
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time,  but  the  difficulty  of  making  lap-welded 
and  butt-welded  steel  pipes,  having  the  same 
strength  in  the  weld  as  in  the  body  of  the  pipe, 
prevented  its  adoption. 

Methods  of  Manufacture. —  These  difficulties, 
however,  have  been  overcome  by  improved 
methods  of  production  in  materials,  and  ma- 
chinery in  pipe  making.  The  general  process  of 
manufacture  is  as  follows :  A  carefully  selected 
grade  of  cast  iron,  together  with  the  proper 
quantities  of  coke  and  limestone,  are  melted 
down  in  the  cupolas  of  a  blast  furnace,  drawn 
off,  and  placed  in  the  Bessemer  converters, 
where  it  is  heated  until  practically  all  of  the 
carbon  in  the  cast  iron  has  been  burned  out. 
The  metal  is  then  poured  into  casting  ladles, 
into  which  an  amount  of  ferromanganese  is  also 
added,  sufficient  to  give  the  proper  proportions 
of  manganese  and  carbon.  The  resulting  metal 
is  a  mild  steel  of  a  very  reliable  welding  quality. 
The  cast  ingots  are  then  placed  in  the  soaking 
pit  and  raised  to  a  white  heat.  From  the  soak- 
ing pit  they  are  picked  out  by  overhead  cranes, 
and  rolled  down  into  the  blooms  of  the  bloom- 
ing mill.  This  mill  is  of  massive  construction, 
and  is  driven  by  a  pair  of  horizontal  reversing 
engines  of  3,000  H.P.  It  consists  of  a  set  of 
reversible  mill  rolls,  with  a  long  table  of  rollers 
on  each  side.  The  action  of  the  rollers  draws 
the  ingot  quickly  into  the  rolls,  and  as  soon  as 
it  has  passed  through,  the  engines  are  reversed, 
the  rolls  are  brouglat  a  little  closer  together  by 
a  pair  of  screws  set  in  the  standards,  and  the 
ingot  is  again  reduced  in  thickness.  This  opera- 
tion is  repeated  until  it  has  been  brought  down 
to  the  desired  section,  when  it  is  sheared  into 
short  lengths,  called  slabs  and  billets.  These 
are  reheated  and  passed  through  a  continuous 
mill,  consisting  of  a  large  number  of  rolls  in 
pairs,  placed  one  beyond  the  other  at  increasing 
intervals.  As  the  billets  or  slabs  are  carried 
through  each  successive  pair  of  rolls,  they  are 
reduced  in  thickness  and  increased  in  length, 
until  they  issue  from  the  last  pair  of  rolls  in  the 
form  of  long  narrow  plates,  known  as  skelp. 
They  vary  in  width  from  a  few  inches  up  to 
eight  feet.  In  the  narrower  strips,  used  for 
smaller  pipes,  the  width  is  sufficiently  uniform 
to  dispense  with  the  necessity  of  trimming  up 
with  shears,  but  the  skelp  for  large  pipes  has 
to  be  carefully  trimmed  to  the  right  dirnensions. 
In  general,  all  wrought-iron  or  steel  pipes  may 
be  divided  into  two  classes —  lap-welded,  ranging 
from  ij^  to  30  inches,  and  butt-welded,  from 
]/}  to  lii  inches  in  diameter.  In  lap-welding, 
the  plate  is  first  laid  upon  a  traveling  table  and 
has  its  edges  scarfed  or  beveled.  It  is  then 
heated  in  a  bending  furnace  and  rolled  up  into 
the  form  of  a  pipe,  with  the  beveled  edges  over- 
lapping. This  partially  made  pipe  (known  also 
as  skelp)  is  brought  up  to  a  welding  heat  in  a 
gas  fired  furnace,  and  then  passed  through  the 
concave  welding  rolls  between  which  a  ball- 
shaped  mandrel,  the  diameter  of  which  is  equal 
to  that  of  the  pipe,  is  held  in  position  by  a  long 
bar.  As  the  skelp  passes  through  the  rolls,  the 
overlapping  edges  are  squeezed  together  between 
the  rolls  and  the  mandrel  into  a  perfect  weld. 
The  rough  pipe  is  then  passed  through  the  sizing 
rolls  and  brought  to  the  exact  diameter  required ; 
then  through  the  cross-straightening  rolls  and 
made  perfectly  straight ;  then  rolled  on  a  cooling 
table    while    cooling,    to    prevent    warping,    and 


finally  forced  through  the  dies  of  the  straighten- 
ing machine  by  hydraulic  pressure.  The  ends 
are  then  trimmed  and  threaded,  and  after  being 
screwed  into  the  couplings,  it  is  tested  in  a 
hydraulic  testing  machine.  The  smaller  sizes 
under  pressures  ranging  from  600  to  1,500 
pounds,  and  the  larger  sizes  from  500  to  750 
pounds  to  the  square  inch.  Oil  well  piping  is 
tested  under  pressures  as  high  as  2,500  pounds 
to  the  square  inch.  In  butt-welding,  the  edges 
of  the  plate  are  left  square.  The  skelp  is  heated 
in  a  furnace  and  raised  to  a  welding  heat.  It 
is  then  drawn  through  a  bell-shaped  die,  the 
diameter  of  which  is  a  little  less  than  that  of  the 
skelp.  The  pressure  thus  induced  squeezes  the 
edges  together  and  makes  a  perfect  weld.  The 
smaller  pipes  are  usually  fitted  with  screwed 
flanges  and  couplings.  In  the  larger  pipes  the 
flange  is  formed  out  of  a  bar  of  steel,  bored  out 
and  faced  on  the  inner  face,  a  half  inch  fillet 
being  left  on  the  inner  edge.  The  end  of  the 
pipe  is  swaged  down  slightly,  the  flange  pushed 
over  it  and  the  edge  of  the  pipe  beaded  over  to 
hold  the  flange  in  place  while  it  is  in  the  furnace. 
When  it  has  reached  a  welding  heat,  it  is  placed 
on  a  concave  anvil,  stepped  to  receive  both  pipe 
and  flange,  and  revolved  axially  under  the  blows 
of  the  hammer  which  quickly  effect  a  weld. 
Flanges  have  been  welded  on  pipes  over  30  inches 
in  diameter,  with  satisfactory  results. 

Coupling. —  Pipe  couplings  are  made  from 
bars  of  iron  corresponding  to  the  width  and 
thickness  of  the  desired  coupling.  The  smaller 
sizes  are  made  by  a  machine  which  cuts  up  the 
bar  into  the  proper  lengths  and  forms  up  the 
pieces  on  a  mandrel  with  great  rapidity.  These 
pieces  are  then  heated  in  a  welding  furnace, 
and  welded  under  the  blows  of  a  quick-acting 
steam  hammer.  The  larger  sizes  are  made  from 
bar  iron  of  the  proper  length,  which  is  formed 
up  by  a  machine  consisting  of  a  vertical  cylin- 
drical mandrel  of  a  diameter  equal  to  that  of  the 
desired  coupling.  A  vertical  roller  attached  to 
the  end  of  a  horizontal  arm  travels  around  the 
mandrel.  One  end  of  the  heated  bar  is  placed 
between  the  mandrel  and  the  roller;  the  roller 
is  then  revolved  around  the  mandrel  and  bends 
the  bar  into  the  required  circular  form.  The 
piece  is  then  reheated,  slipped  over  a  cylindrical 
mandrel,  and  the  joint  welded  under  the  blows  of 
a  quick-acting  steam  hammer. 

Varieties. —  Spiral-riveted  and  spiral-welded 
pipes  are  made  by  winding  thin  iron  plates 
spirally  around  a  mandrel  into  tubular  forms, 
and  the  overlapping  edges  riveted  or  welded 
together.  They  are  made  in  standard  lengths 
of  20  feet,  and  range  from  3  to  24  inches  in 
diameter.  The  metal  plates  used  range  from  .035 
to  .log  inches  in  thickness.  They  are  capable  of 
withstanding  bursting  pressures  up  to  1,330 
pounds  to  the  square  inch. 

The  locking-bar  pipes  are  made  of  two  semi- 
circular plates  of  metal  joined  together  longi- 
tudinally by  a  channel  bar  of  soft  steel,  the 
flanges  of  which  are  pressed  into  the  edges  of 
the  plates  until  a  tight  joint  is  effected.  They 
are  used  extensively  in  Australia,  the  largest 
manufactory  being  situated  at  Falkirk,  on  the 
outskirts  of  Perth,  in  Western  Australia.  Their 
most  important  employment  is  in  connection 
with  the  Coolgardie  water  supply  system,  which 
includes  a  pipe  line  30  inches  in  diameter  and 
over   300  miles   long,   through    which   water   is 
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pumped  to  the  gold  fields  in  the  interior.  The 
earliest  forms  of  wood  pipes  were  simply  bored 
logs.  Their  first  use  as  a  continuous  tube  was 
the  6-foot  pen-stock  built  at  Manchester,  N.  H., 
in  1874,  by  J.  T.  Fanning.  It  is  still  doing 
service. 

The  use  of  metal  bands  around  wood-stave 
pipes  was  first  suggested  in  1880,  and  were  first 
extensively  used  in  Denver,  Colo.,  in  1883.  This 
particular  kind  of  pipe  is  built  in  a  trench.  The 
staves  are  of  different  lengths  (break  joints  when 
laid,  and  allows  continuous  construction),  have 
radial  edges  and  concentric  faces.  They  are 
bound  together  by  metal  rods  of  circular  section, 
provided  with  screw  ends  and  nuts  for  tighten- 
ing. These  rods  or  bands  are  spaced  on  the 
pipe  according  to  the  amount  of  internal  pressure 
they  are  expected  to  withstand.  The  staves  used 
are  thin  enough  to  secure  complete  saturation, 
and  to  deflect  readily  to  the  curvature  employed ; 
yet,  thick  enough  to  prevent  an  undesirable 
amount  of  percolation  through  them.  The  pro- 
portion between  the  thickness  of  the  staves  and 
the  strength  of  the  bands  is  such  that  the  swell- 
ing of  the  wood  does  not  produce  injurious 
strains  upon  the  bands.  They  range  from  10  to 
72  inches  in  diameter;  are  capable  of  withstand- 
ing pressures  as  high  as  1,100  pounds  to  the 
square  inch ;  and  have  done  service,  in  the 
United  States,  for  periods  ranging  from  20  to  50 
years,  without  any  material  deterioration. 

Fibre  Fife. —  Fibre  pipes  are  made  by  wind- 
ing sheets  of  wood  pulp  around  a  core.  The 
desired  thickness  being  obtained,  the  tubes  are 
saturated  with  a  wood  preserving  solution,  and 
dried.  The  joints  at  the  ends  are  turned  in  a 
lathe,  and  they  are  provided  with  screw  coup- 
lings. They  may  be  made  in  any  size  or  thick- 
ness, but  usually  range  from  I  to  8  inches  in 
diameter,  with  a  uniform  length  of  5  feet. 
Being  made  of  a  non-corrosive  material,  they 
are  especially  useful  for  conveying  chemicals. 

Clay  Pipe. —  Earthenware  or  terra-cotta  pipes 
are  represented  by  the  various  forrns  of  drain 
tiles,  designedly  made  porous  or  vitrified,  and 
with  or  without  joint  sockets,  according  to  the 
purposes  for  which  they  are  used.  They  were 
first  made  in  England  about  the  close  of  the 
i8th  century,  and  were  mere  cylinders  of  porous 
baked  day.  In  recent  years  their  manufacture 
has  attained  the  proportions  of  a  great  industry. 
They  are  produced  by  forcing  prepared  plastic 
clay  through  a  die  into  the  form  of  a  con- 
tinuous tube,  which  is  subsequently  cut  up  into 
shorter  lengths,  and  the  joint  sockets  molded 
by  a  special  machine.  They  are  then  baked  in 
kilns  by  a  very  high  temperature.  The  vitrified 
variety  are  glazed  by  the  introduction  of  salt 
into  the  fire  holes  of  the  kilns  while  the  pipes 
are  being  baked,  so  that  the  salt  is  volatilized 
and  combines  with  the  silica  in  the  clay.  They 
range  from  iVz  to  36  inches  in  diameter,  and 
from  I  to  3  feet  in  length.  (See  Sewer  Pipe.) 
Pipes  are  also  made  of  cement  and  concrete. 
They  are  usually  molded  in  place  by  the  use  of 
a  movable  mold  and  core,  which  is  shifted  along 
the  work,  or  by  stationary  built-up  molds,  which 
are  torn  out  after  the  cement  has  set.  Wire 
nettings  and  iron  rods  are  often  inserted  in  the 
cement  to  give  additional  strength. 
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American,'  New  York  (1903);  'Engineer,' 
London   (1901)  ;   'Engineering,'   London  (1902). 

W.  MoREY,  Jr., 
Consulting  Civil  Engineer. 

Pipe,  Tobacco,  a  bowl  and  connecting 
tube,  made  of  baked  clay,  wood,  stone,  or  other 
material,  and  used  in  smoking  tobacco.  The 
cheap  pipes  in  common  use  are  made  of  a  fine- 
grained white  plastic  clay.  Much  finer  and  more 
expensive  pipes  are  made  of  meerschaum,  a 
somewhat  plastic  magnesian  stone  of  a  soft 
greasy  feel.  (See  Meersch.\um.)  This  mate- 
rial is  found  in  several  parts  of  Europe  (in 
Moravia,  Piedmont,  and  the  Crimea),  but  more 
abundantly  and  of  finer  quality  in  Asia  Mmor. 
Meerschaum  pipe  making  is  carried  on  to  the 
greatest  extent  by  the  Germans,  and  Vienna  may 
be  said  to  be  the  centre  of  the  manufacture. 
Sometimes  the  bowl  alone  (which  is  frequently 
artistically  carved)  is  of  meerschaum,  the  stem 
being  of  wood,  the  best  sorts  of  which  are  got 
from  the  young  stems  of  the  ]Mahaleb  cherry, 
grown  near  Vienna,  the  mock  orange  of  Hun- 
gary, and  the  jessamine  sticks  of  Turkey.  The 
stem,  whether  of  the  same  material  as  the  bowl 
or  of  wood,  is  usually  provided  with  a  mouth- 
piece of  ivory,  silver,  or  amber,  the  last  being 
preferred.  Briar-root  pipes,  with  the  bowl  and 
stem  of  one  piece  of  wood,  and  provided  with 
amber,  ivory,  or  bone  mouth-pieces,  are  now 
very  common ;  they  have  little  or  no  advantage  . 
over  the  clay  pipe  except  in  being  less  liable  to 
break.  Many  Germans  prefer  pipes  with  porce- 
lain bowls,  which  are  sometimes  beautifully 
painted  in  the  style  of  fine  chinaware  painting. 
The  Eastern  hookah  is  a  pipe  of  great  size,  the 
bowl  of  which  is  set  upon  an  air-tight  vessel 
partially  filled  with  water,  and  has  a  small  tube 
which  passes  down  into  the  water;  the  long  flex- 
ible smoking-tube  is  inserted  in  the  side  of  the 
vessel.  By  exhausting  the  air  in  the  smoking- 
tube,  the  smoke  is  forced  dowm  through  the 
water,  and  entering  into  the  space  above  it  passes 
into  the  stem,  cooled  and  freed  from  some  of  the 
most  acrid  properties  of  the  tobacco. 

In  the  United  States.  Indian  pipes  have  been 
in  use  from  very  remote  periods.  They  are 
found  in  the  ancient  mounds  of  the  West,  to- 
gether with  other  relics  of  an  unknown  race, 
elaborately  carved  in  stone  into  fanciful  shapes, 
often  resembling  various  animals  of  the  country. 
In  northern  New  York  they  are  frequently  dis- 
covered in  plowing  the  land.  Some  are  of 
soapstone  and  others  of  baked  clay.  In  the 
account  of  the  discovery  of  the  Hudson  River 
by  Robert  Juet.  mention  is  made  of  "red  copper 
tobacco  pipes  and  other  things  of  copper,  which 
the  savages  did  wear  about  their  necks."  In  the 
Northwest  Territory,  upon  the  summit  of  the 
dividing  ridge  between  the  Saint  Peter's  and 
the  Missouri  rivers,  and  in  the  latitude  of  Saint 
Anthony's  Falls,  the  Indians  have  long  procured 
a  peculiar  variety  of  red  steatite  or  soapstone 
of  which  all  the  red  stone  pipes  of  that  region 
are  made.  The  locality  is  held  in  great  rever- 
ence by  the  Indians,  and  they  have  strongly  op- 
posed any  attempts  of  the  whites  to  visit  it. 
Catlin.  however,  succeeded  in  overcoming  their 
scruples,  and   was  shown  the  spot  at  the  base 
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of  a  long  vertical  wall  of  quartz,  which  lay  in 
horizontal  strata,  the  pipestone  layers  spreading 
under  the  adjoining  prairie  land  of  the  ridge, 
whence  it  was  obtained  by  digging  a  few  feet  in 
depth.  He  judged  from  the  great  extent  of  the 
excavations,  and  from  the  graves  and  ancient 
fortifications,  that  the  place  must  have  been  fre- 
quented by  different  tribes  of  Indians  for  many 
centuries.  The  pipes  made  of  this  stone  are 
heavy,  and  usually  of  rather  plain  form,  dec- 
orated by  bands  and  ornaments  of  lead,  which 
appear  to  have  been  run  into  depressions  made 
to  receive  it  and  then  smoothed  down.  The 
stems  are  long  and  curiously  carved  sticks  of 
hardwood,  sometimes  flat,  frequently  orna- 
mented with  gaily  colored  feathers  of  birds  and 
horse  hair  dyed  of  scarlet  hue. 

The  manufacture  of  the  more  expensive  pipes 
in  the  United  States  began  about  i860.  Previous 
to  that  time  they  were  imported ;  but  the  ordi- 
nary clay  pipe  has  been  in  use  since  1820.  The  ear- 
liest manufacturer  whose  name  is  now  recorded 
was  Thomas  Smith,  tobacco-pipe  maker,  of  the 
city  of  New  York,  in  1847.  The  high  tariff  dur- 
ing the  Civil  War  stimulated  manufacturing. 
This  was  commenced  on  the  smallest  possible 
scale  by  two  or  three  enterprising  German  work- 
men, with  neither  machinery  nor  experience. 
The  goods  could  not  be  compared  with  the  Euro- 
pean product,  and  they  were  almost  as  expensive, 
even  with  the  high  tariff  paid  on  the  imported 
articles.  Trade  itself  previous  to  the  Civil  War 
was  very  small.  Edward  Hen,  who  before  i860 
was  almost  the  only  importer  of  note,  was 
known  as  the  pipe  man  of  the  United  States. 
His  pipe  business  was  less  than  $50,000  per  year. 
William  Demuth,  a  pupil  of  the  celebrated  Ed- 
ward Hen,  began  the  making  of  pipes  in  1861. 
The  prices  of  goods  before  and  during  the  war 
were  twice  as  high  as  they  are  now,  and  Ameri- 
can goods  in  many  instances  were  not  up  to  the 
standard  of  European  goods.  In  1904  the  pipe 
industry  in  the  United  States  was  not  only  equal 
to  that  at  the  celebrated  factories  in  Vienna, 
Ruhla,  and  Saint  Claude,  but  surpassed  the  lat- 
ter in  many  respects.  Many  improvements  and 
inventions  have  been  made  in  America,  which 
were  later  introduced  into  Europe.  The  capital 
now  used  in  this  business  is  over  $2,000,000, 
fully  75  per  cent  of  this  amount  being  invested 
in  domestic  tnanufactures  and  their  products. 
The  sales  of  smokers'  articles  will  not  fall  short 
of  $3,000,000  annually.  Machinery,  study,  en- 
terprise, and  protection  have  enabled  the  manu- 
facturers here  from  year  to  year  to  reduce  the 
cost  of  production. 

Pipe-clay.     See  Clay. 

Pipe-fishes,  small  teleostomous  fishes  in- 
cluded in  tlie  order  Lofhobranchii  (and  with  the 
sea-horses  (q.v.)  constituting  the  family  Syn- 
gnathida).  The  gills  are  disposed  in  tufts  on 
the  branchial  arclies,  the  gill-cover  is  a  simple 
plate  and  the  gill-aperture  of  small  size.  The 
body  is  covered  by  bony  plates  arranged  trans- 
versely, and  in  the  pipe-fishes  is  very  long  and 
attenuated.  No  ventral  fins  exist,  and  the  jaws 
are  united  to  form  a  pipe  or  tube,  bearing  the 
small,  toothless  mouth  at  the  tip. 

A  very  curious  and  remarkable  circumstance 
in  connection  with  the  pipe-fishes  consists  in  the 
males  of  some  species  possessing  a  pouch-like 
fold,  situated  on  the  under  side  of  the  abdomen 
or  tail,   in  which  the   eggs   are  contained  after 


bemg  extruded  from  the  body  of  the  females. 
And  after  the  young  fry  are  hatched  they  con- 
tinue to  reside  within  this  pouch  for  a  longer  or 
shorter  period,  when  the  pouch  opens  and  per- 
mits them  to  escape.  No  analogous  structure  is 
found  in  the   female. 

The  family  Syngnatliidtr  comprises  about  15 
genera  and  150  species,  all  small  fishes  of  warm 
seas,  and  most  of  them  true  pipe-fishes,  which 
differ  from  the  sea-horses  in  the  possession  of  a 
caudal  fin,  while  in  the  latter  the  fin  is  absent 
and  the  tail  prehensile.  Several  genera  of  pipe- 
fislies  occur  in  American  waters,  the  principal 
one  being  Siphostoma,  with  at  least  25  North 
American  and  West  Indian  species.  The  com- 
mon pipe-fish  {S.  fuscum)  is  the  only  species 
found  on  the  coast  of  the  New  England  and 
Middle  States  and  is  very  common  in  shallow 
bays  and  estuaries,  where  it  lives  among  the 
vegetation.  In  this  and  related  species  the  egg- 
pouch  is  formed  of  a  pair  of  longitudinal  folds 
which  extend  along  the  greater  part  of  the  long 
tail.  All  of  the  pipe-fishes  are  feeble  swimmers, 
the  fins  being  very  small  and  weak ;  and  their 
manner  of  moving  through  the  thick  vegetation 
may  be  described  as  crawling  rather  than  swim- 
ming. They  make  very  interesting  tenants  of 
salt-water  aquaria.  In  Doryrhamphus  the  egg- 
pouch  is  beneath  the  abdomen ;  while  the  males 
of  the  genus  Syngnathus  carry  the  eggs  uncov- 
ered on  the  skin. 

The  name  pipe-fish  is  also  applied  to  the 
members  of  the  genus  Fistularia.  or  trumpet- 
fishes,  included  in  the  order  Hcmihranchii.  The 
bones  of  the  face  are  prolonged  to  form  a 
tubular  structure,  at  the  extremity  of  which  the 
mouth  opens.  The  Fistularia  tabaccario  of  the 
Antilles,  averaging  about  three  feet  in  length, 
represents  this  genus  and  occurs  not  infrequently 
on  our  Atlantic  coast. 

Pipe  Lines.  A  form  of  transportation 
that  may  be  used  for  any  liquid  or  gas,  but 
principally  employed  to  transport  the  petroleum 
and  natural  gas  products  from  the  wells  in  the 
oil  fields  to  the  refineries  and  the  markets  or 
points  of  utilization,  with  the  minimum  of  ex- 
pense. Soon  after  the  discovery  of  petroleum  in 
the  United  States,  the  transportation  of  the 
product  formed  an  important  factor  iji  the  prob- 
lems relating  to  its  profitable  marketing.  Al- 
though petroleum  was  discovered  as  early  as 
1829,  up  to  1870  the  use  of  wooden  and  iron  tank 
cars  prevailed,  entailing  a  great  cost  in  trans- 
portation, and  resulting  in  a  comparatively  slow 
disposal  of  the  product.  To  lessen  the  cost  of 
transportation,  the  practicability  of  employing  a 
conduit  of  wrought-iron  piping  was  suggested 
by  Gen.  S.  D.  Karns,  of  Parkersburg,  W.  Va., 
as  early  as  i860,  but  pipe  lines  were  not  success- 
fully operated  until  ten  years  later.  Karns'  idea 
involved  the  principle  of  gravity ;  he  proposed  to 
lay  a  line  of  pipe  from  the  wells  at  Burning 
Springs  t(?  Parkersburg,  a  distance  of  about  36 
miles,  and  allow  the  oil  to  flow  down  to  the 
shipping  points  on  the  Ohio  River.  Through  a 
lack  of  enterprise  more  than  any  other  reason, 
the  line  was  never  laid.  His  idea  was  taken  up 
and  developed  by  J.  L.  Hutchinson,  of  New 
York,  who  in  1862  laid  a  pipe  line  from  the  Tarr 
Farm  wells  to  the  refinery  at  Plumer,  Pa.  As 
the  wells  and  the  refinery  were  situated  on 
opposite  sides  of  the  hill,  the  pipe  line  formed  a 
siphon,  which,  under  the  effect  of  the  high  air 
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pressure,  leaked  freely  at  the  joints,  and  resulted 
in  its  final  abandonment.  He  laid  another  line 
in  1863,  from  the  well  at  Sherman  to  a  refinery 
three  miles  distant.  In  this  case,  the  oil  was 
pumped  from  the  well  to  the  refinery,  but  as  in 
the  former  case  the  leakage  at  the  joints  was 
too  great  to  allow  the  line  to  be  a  practical 
success.  Between  1865  and  1S70,  a  great  many 
attempts  were  made  to  employ  this  method  of 
transportation  in  the  various  oil  fields  through- 
out the  country,  with  more  or  less  success,  in 
spite  of  the  opposition  of  those  interested  in  the 
employment  of  wagons  and  tank-cars,  but,  the 
unqualified  success  of  the  line  laid  by  Samuel 
Von  Syclle,  of  Titusville,  Pa.,  from  Pithole  City 
to  Miller's  Farm,  in  1865,  induced  the  creation 
of  numerous  pipe  line  companies,  and  the  exten- 
sion of  the  lines  to  distant  shipping  points.  In 
1875,  the  Pennsylvania  Transportation  Company, 
authorized  to  lay  a  pipe  line  from  the  oil  regions 
to  tide  water,  laid  one  from  the  lower  oil  regions 
to  Pittsburg,  a  distance  of  about  60  miles.  Its 
operation  was  highly  successful.  The  refineries, 
heretofore  located  near  the  wells,  were  removed 
to  various  ports  on  the  seaboard,  and  on  the 
shores  of  the  Great  Lakes,  and  the  connecting 
pipe  lines  were  rapidly  laid.  By  1877,  ten  or 
twelve  pipe  lines  were  being  operated  through 
the  oil  regions,  while  the  laying  of  long  distance 
lines  was  commenced  by  the  United  Pipe  Lines 
Company.  By  1892,  the  National  Transit  Com- 
pany controlled  several  great  trunk  lines,  of 
which,  the  most  important  ran  from  Bear 
Creek,  Ohio,  to  Pittsburg,  Pa.,  55  miles;  Bear 
Creek  to  Cleveland,  Ohio,  in  miles;  Colegrove 
to  Philadelphia,  237  miles;  Olean  to  Buffalo,  50 
miles;  Olean  to  New  York,  325  miles;  Millway 
to  Baltimore,  60  miles ;  and  a  double  line  from 
Lima,  Ohio,  to  Chicago,  a  distance  of  over  200 
miles.  By  this  time,  the  great  competition  re- 
duced the  profits  derived  from  pipe  line  trans- 
portation, and  led  to  the  consolidation  of  the 
companies,  and  by  1902,  two  companies,  of  which 
the  National  Transit  Company  was  the  larger, 
controlled  all  of  the  pipe  lines  in  the  United 
States.  It  is  estimated  that  the  National  Transit 
Company,  handling  the  output  of  the  Standard 
Oil  Company,  exclusively,  controlled  in  1904 
about  40,00j)  miles  of  pipe  line ;  while,  in  Penn- 
sylvania alone,  it  is  estimated  that  over  25,000 
miles  of  line  are  used  in  the  transportation  of 
crude  oil.  In  foreign  countries,  Russia  appears 
to  be  the  only  one  employing  the  method.  The 
first  line  was  laid  in  1879,  from  the  Baku  wells 
to  a  refinery  situated  at  a  distance  of  about  nine 
miles.  By  1895,  over  20  pipe  lines  were  in 
operation,  and  long  distance  lines  are  now  being 
constructed.  The  line  from  Mikhoilov  to  Bohem, 
laid  in  1900-1,  is  about  14S  miles  long. 

Oil  pipe  lines  connect  points  by  straight  lines, 
as  near  as  possible,  and  are  usually  laid  below 
frost  line,  two  or  three  feet  underthe  surface  of 
the  ground,  the  undulations  of  which  they  follow 
throughout  their  entire  course.  They  are  con- 
structed of  wrought-iron  pipes  4  to  8  inches  in 
diameter,  and  are  provided  with  i)ends  at  regular 
intervals  to  compensate  the  expansion  and  con- 
traction due  to  varying  temperatures.  Pumping 
stations  and  storage  tanks  are  placed  at  intervals 
of  30  miles,  or  they  are  located  at  central  points 
in  the  valleys  along  the  lines,  to  pump  the  oil 
over  the  intervening  hills  and  mountains. 
High  pressure  compound  condensing  pumps  are 


used,  working  under  a  head  depending  upon  the 
topography  of  the  country  through  which  the 
line  is  laid,  and  upon  the  friction  due  to  the 
diameter  of  the  pipe  and  the  length  of  the  line. 
The  plugging  up  of  the  pipes  by  sedimentary 
deposits  is  prevented  by  running  a  "go  devil" 
scraper  through  the  pipes,  which  is  forced  along 
from  station  to  station  with  the  oil  by  the  pres- 
sure of  the  pumps,  and  scrapes  off  the  paraffin 
incrustations. 

Pipe  lines  for  conducting  natural  gas  vary 
in  construction  greatly,  being  made  from 
wrought-iron  piping  2  or  3  inches  in  diameter, 
large  cast-iron  pipes,  or  from  riveted  steel-plate 
tubes,  ranging  from  15  to  25  inches  in  diameter. 
In  the  United  States,  the  use  of  natural  gas 
followed  the  general  development  of  the  petro- 
leum industry.  Numerous  gas  pipe  lines  were 
established  in  the  various  gas  producing  areas, 
some  of  which  are  in  operation  at  the  present 
time,  while  many  have  been  abandoned  upon 
the  exhaustion  of  the  wells.  Each  of  the  main 
lines  is  about  50  miles  in  length,  and  originally 
conducted  gas  at  pressures  ranging  from  200  to 
1,200  pounds  per  square  inch.  In  late  years, 
however,  these  pressures  have  decreased  enor- 
mously, being  now  but  a  small  fraction  of  what 
they  were,  and  necessitating  the  employment  of 
pumps  to  maintain  a  delivery  pressure  ranging 
from  10  to  50  pounds  per  square  inch. 

Bibliography. —  For  detailed  information  con- 
sult:  'Proceedings  of  the  British  Association  for 
the  Advancement  of  Science'  (1885);  and  'The 
Mineral  Industry'    (New  York  1893). 
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Pip'erine,  Piperidine,  Piperic  Acid  and 
Piperonal  Piperine  (CnHiaNOO,  an  alkaloid 
found  in  different  varieties  of  pepper  and  re- 
lated to  both  pyridine  and  pyrocatechnic  acid. 
Obtained  from  black  pepper  by  extraction  with 
hot  alcohol.  A  colorless  crystalline  substance, 
insoluble  in  water,  soluble  in  alcohol  ether  and 
other  like  solvents.  When  digested  with  a  hot 
alcoholic  solution  of  caustic  potash  it  breaks 
down  into  piperidine  and  piperic  acid.  Piperidine 
(C5H11N)  or  hexa-hydropyridine  is  an  oily 
liquid  boiling  at  106°  C,  soluble  in  both  water 
and  alcohol,  having  the  odor  and  taste  of  pepper. 
Piperic  acid  (CuHkiOO  is  a  monobasic,  pale  yel- 
low crystalline  acid,  slightly  soluble  in  water, 
somewhat  more  so  in  alcohol.  Careful  oxida- 
tion in  dilute  neutral  solution  with  permanganate 
of  potash  gives  piperonal  (heliotropine) 
(CsH=0-.CHO),  a  colorless  crystalline  body, 
soluble  in  both  water  and  alcohol  and  having  a 
very  pleasant  aromatic  odor.  Used  in  per- 
fumery. It  is  closely  related  to  vanillin,  the 
flavoring  principle  of  vanilla  bean.  All  of  the 
above  compounds  have  been  made  in  the  labora- 
tory by  various  synthetic  processes. 

Pipe'wort,  an  acaulescent,  or  very  short- 
stemmed  bog  or  aquatic  plant,  with  tufted  grass- 
like basal  leaves  and  very  small  flowers  in  ter- 
minal solitary  heads  on  long,  slender,  hollow, 
ribbed  scapes.  Many  species  exist  in  the  family 
Eriocaulonacea:. 

Pi'ping  Crow,  a  bird  (Cymnorhina  iibiccn) 
of  New  South  Wales,  remarkable  for  its  musical 
powers,  and  for  its  ability  in  mimicking  the 
voices  of  other  birds.  It  is  black  and  white  in 
color,  and  is  allied  to  the  shrikes. 


I 

I 
I 


PIPIRI  — PIR^US 


Pipiri,  pe-pe're,  a  West  Indian  name  for 
the  large  tyrant  flycatchers  known  in  the  United 
States  as  kingbirds,  especially  Tyr annus  domini- 
cinsis. 

Pipistrelle,  one  of  the  smallest  and  most 
familiar  of  European  bats  {Vespertilio  Pipi- 
slrella). 

Pip'it,  or  Titlark,  a  small  European  lark- 
like bird  of  the  genus  Anthiis,  of  the  wagtail 
family  (Motacillida),  to  which  these  birds  con- 
form in  their  habit  of  running  swiftly  on  the 
ground.  Their  food  consists  chiefly  of  insects. 
The  meadow-pipit  (Anthus  pratensis)  and  the 
tree-pipit  (A.  arboretts)  are  familiar  species. 
All  the  pipits  build  their  nests  on  the  ground. 
The  song  in  all  consists  of  a  clear  simple  note, 
suggesting  the  bird's  name. 

Pip'pal,  an  Indian  tree.     See  Peepul. 

Pippi,  pip  pe,  Ciulio.   See  Giulio  Romano. 

Pip'pin,  the  name  given  to  a  certain  class 

of  dessert  apples,  probably  because  the  trees 
were  raised  from  the  pips  or  seeds,  and  bore 
the  apples  which  gave  them  celebrity  without 
grafting.  They  seem  to  have  been  introduced 
into  Great  Britain  from  France,  and  were  little 
known  there  until  about  the  end  of  the  i6th  cen- 
tury. In  the  time  of  Shakespeare  pippins  were 
delicacies  for  the  dessert :  Sir  Hugh  Evans,  in 
the  'Merry  Wives  of  Windsor,'  says:  "I  will 
make  an  end  of  my  dinner  —  there's  pippins  and 
cheese  to  come."  Justice  Shallow,  in  his  invita- 
tion to  Falstaff,  says :  "You  shall  see  mine  or- 
chard, where,  in  an  arbour,  we  will  eat  a  last 
year's  pippin  of  my  own  grafting.*  The  ribston, 
golden,  Newton,  and  the  small  Scotch  oslin  or 
arbroath   pippin   are   favorite  sorts.     See  Apple. 

Pipsis'sewa,  a  plant,  prince's  pine  (q.v.). 

Piqua,  pik'wa  or  -wa,  Ohio,  city  in  Miami 
County ;  on  the  Miami  River,  the  Miami  &  Erie 
Canal,  and  on  the  Pittsburg,  C.,  C.  &  St.  L.  and 
the  Cincinnati,  H.  &  D.  R.R.'s;  about  70  miles 
northwest  of  Columbus.  The  extensive  water- 
power  has  contributed  toward  making  the  city 
an  important  industrial  centre.  The  chief  manu- 
facturing establishments  are  large  linseed-oil 
works,  strawboard  mills,  woolen  mills,  furni- 
ture factory,  rolling  mills,  iron-works,  stove  and 
ranke  works,  and  sheet  steel-mills.  Its  edu- 
cational institutions  are  a  high  school,  public  and 
parish  schools,  and  the  Schmidlapp  Free  Li- 
brary. The  city  owns  and  operates  the  water- 
works.    Pop.   nSgo)   9.090;   (iQOo)   12,172. 

Pique  (pe-ka')  Work,  a  fine  kind  of  inlaid 
work,  the  inlay  being  minute  pieces  of  gold,  sil- 
ver, and  other  costly  materials.  It  is  confined 
to  articles  of  small  size,  such  as  card-cases,  snuff- 
boxes, etc. 

Piquet,  pe-ket,  a  game  of  cards  played  be- 
tween two  persons  with  32  cards,  all  the  plain 
cards  below  seven  being  thrown  aside.  On  the 
cards  being  shuftled  the  players  cut  for  deal :  the 
party  drawing  the  lowest  card  has  to  deal  first. 
The  cards  are  then  dealt  two  by  two  until  each 
player  has  12  cards,  the  eight  remaining  undealt 
(called  the  stock)  are  laid  on  the  table  between 
the  players.  The  first  hand  (the  non-dealer) 
must  then  discard  five  or  less  of  his  cards  (he 
must  discard  at  least  one),  exchanging  them  for 
an  equal  number  drawn  from  the  stock ;  the 
younger  hand   (the  dealer)  may  exchange  from 


the  stock  three  or  less,  but  may  refuse  to  ex- 
change altogether.  In  playing,  the  cards  rank 
in  order  as  follows:  the  ace  (which  counts  11), 
the  king,  queen,  and  knave  (each  of  which 
counts  10),  and  the  plain  cards,  each  of  which 
counts  according  to  the  number  of  its  pips.  The 
player  \vho  first  reaches  100  has  the  game.  The 
score  is  made  up  by  reckoning  in  the  following 
manner :  Carte  blanche,  the  point,  the  sequence, 
tlie  quatorze,  the  cards,  and  the  capot.  Carte 
blanche  is  a  hand  of  12  plain  cards,  and  counts 
10  for  the  player  who  holds  it.  The  point  is 
the  suit  of  highest  value,  the  value  being  deter- 
mined by  the  number  it  makes  up  when  the 
cards  held  are  added  together ;  thus,  if  a  player 
holds  ace,  king,  ten,  nine,  and  eight,  his  point 
would  be  48.  "The  first  player  having  called  a 
point,  the  younger  hand  must  then  say  whether 
his  point  is  superior,  equal,  or  inferior  in  value 
to  his  opponent's,  by  calling  in  the  first  place 
"good,"  in  the  second  "equal,"  and  in  the  last 
"not  good."  If  the  elder  hand's  point  is  "good" 
he  at  once  shows  it,  and  counts  one  for  each  card 
in  it,  except  with  the  points  34,  44,  54,  and 
64,  which  count  one  less  than  the  num- 
ber of  cards.  If  the  points  are  equal  he 
counts  nothing.  The  sequence  is  composed  of 
a  regular  succession  of  cards  in  one  suit, 
and  the  highest  sequence.  The  quatorze  is 
composed  of  four  aces,  four  kings,  four  queens, 
four  knaves  or  four  tens,  and  counts  14.  The 
winner  of  the  greatest  number  of  tricks  counts 
10  in  addition  (the  "cards"),  if  he  holds  all  the 
tricks  he  counts  40  in  addition  (the  "capot"). 
For  the  sake  of  convenience  the  scores  are  gen- 
erally recorded  at  the  end  of  the  hand ;  but  they 
are  recordable  no  matter  by  which  hand  they  are 
made,  according  to  the  following  table  of  pre- 
cedence: I,  carte  blanche;  2,  point;  3.  sequences; 
4  quatorzes  and  trios;  5,  points  made  in  play; 
and  6,  the  cards.  If  one  player  scores  100  be- 
fore the  other  obtains  50  he  wins  a  double. 

Piracicaba,  pe-ra-se-ka'ba,  Brazil,  a  town 
of  the  state  of  Sao  Paulo,  on  the  Pirarcicaba 
headstream  of  the  Tiete  aflluent  of  the  Parana 
River,  about  100  miles  northwest  of  Sao  Paulo 
with  which  and  Rio  de  Janeiro,  270  miles  east- 
ward, it  is  connected  by  rail.  It  has  an  active 
export  trade  in  the  coflfee  and  sugar  of  the  sur- 
rounding region.     Pop.  S,ooo. 

Piracy.     See  Pirate. 

Piraeus,  pi-re'us,  Greece,  the  port  of  the 
city  of  Athens,  lying  five  miles  southeast  of  tlie 
city  and  now  terminus  of  railroads  to  Athens 
and  to  the  Morea.  Three  excellent  harbors  in- 
dent the  shore  deeply,  Pirjeus,  Zea,  and  Muny- 
chia.  IMunychia  is  also  the  name  of  the  moun- 
tainous peninsula  separating  the  harbor  from 
the  Saronic  Gulf,  and  on  this  peninsula  is  the 
town,  which  was  built  493  B.C.  by  Themistocles, 
whose  able  policy  of  Athenian  defense  soon  ef- 
fected the  construction  of  the  famous  "long 
walls."  These  made  Athens  independent  of  the 
rest  of  Attica,  as  was  plainly  seen  in  the  Pelo- 
ponnesian  War,  when,  with  the  additional  walls 
built  by  Cimon  and  Pericles,  Athens  was  undis- 
turbed, although  all  Attica  outside  of  the  walls 
was  in  the  hands  of  the  Peloponnesians.  But 
the  destruction  of  the  remains  of  the  Athenian 
navy  at  yEgospotami  in  404  B.C.  left  the  port  de- 
fenseless;  it  was  taken  and  the  walls  were 
destroyed  to  the  music  of  the  flute.     Conon  re- 
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built  them  lo  years  later  and  the  city  regained 
some  of  its  importance  temporarily.  But  the 
splendid  city,  one  of  the  master  works  of  the 
Periclean  age,  was  finally  destroyed  by  Sulla 
in  86  B.C.,  and  there  was  only  a  wretched  village 
on  its  site  even  some  years  after  i8j6,  when 
Athens  again  became  the  capital  of  Greece.  But 
in  1835  the  old  name  had  been  revived,  to  take 
the  place  of  Porto  Leone,  the  name  given  by  the 
Italians.  The  present  city  is  modern  in  its  con- 
struction ;  has  street  railways,  a  gymnasium,  ex- 
changes, and  theatres :  is  the  second  port  in 
Greece,  being  outranked  only  by  Syra  ;  manufac- 
tures macaroni,  cognac,  liquors,  and  various 
textiles  ;  has  a  large  import  and  a  moderate  ex- 
port trade ;  and  is  the  main  station  of  the  Aus- 
trian Lloyds  Company,  and  of  various  steamship 
lines,  so  that  it  is  in  direct  connection  with 
Trieste,  Corfu,  Constantinople,  Smyrna,  Alexan- 
dria, and  Marseilles.  There  are  several  con- 
sulates. Pop.  (1871)  11,000;  (l88g)  34,327; 
(1896)    43,001. 

Pirai,  pl-ri',  or  Piraya,  pi-ra'ya,  (Serrasalmo 
phaya) ,  a  voracious  fresh-water  fish  of  the  caribe 
family  of  tropical  America.  It  is  three  or  four 
feet  in  length,  and  its  jaws  are  armed  with 
sharp  lancet-shaped  teeth,  by  which  cattle  when 
fording  rivers  sometimes  suffer  terribly,  and 
which  are  used  by  the  Indians  of  Guiana  for 
pointing  their  blow-pipe  arrows,  etc.  See 
Caribe. 

Piranesi,  Giovanni  Battista,  j6-viin'ne  bat- 
tes'ta  pe-ra-na'ze,  Italian  architect  and  en- 
graver: b.  Venice  4  Oct.  1720;;  d.  Rome  9  Nov. 
1778.  He  passed  the  greater  part  of  his  life  at 
Rome.  He  published:  'Antichita  Romane' 
(1756)  ;  'Antichita  d'Albano  e  di  Castel  Gan- 
dolfo' :  'Trofei  d'Ottaviano  Augusto' ;  'Delia 
Magnificenza  ed  Architettura  de'  Romani*  ;  and 
over  100  views  of  modern  Rome.  His  archi- 
tectural designs  display  much  grandeur  and  fer- 
tility; but  his  representations  of  real  objects  are 
not  always  faithful.  His  son  and  pupil,  Fran- 
cesco, continued  the  publication  of  works  on 
similar  lines. 

Pirate,  the  name  applied  a  robber  or  high- 
wayman of  the  sea;  a  freebooter,  or  buccaneer. 
Piracy  is  the  term  applied  to  the  crime  of  rob- 
bery committed  upon  the  high  seas.  It  is  an 
offense  against  the  universal  law  of  society.  As 
the  pirate  has  renounced  all  the  benefits  of 
society  and  government,  and  has  reduced  himself 
to  the  savage  state  of  nature,  by  declaring  war 
against  all  mankind,  all  mankind  must  declare 
war  against  him ;  so  that  every  community  has 
a  right,  by  the  rule  of  self-defense,  to  inflict 
that  punishment  upon  him  which  every  individual 
would,  in  a  state  of  nature,  otherwise  have  been 
entitled  to  do  for  any  invasion  of  his  person  or 
personal  property.  By  various  statutes  in  Eng- 
land and  the  United  States  other  offenses  are 
made  piracy.  Thus,  if  a  subject  of  either  of 
these  nations  commits  any  act  of  hostility  against 
a  fellow-subject  on  the  high  seas,  under  color 
of  a  commission  from  any  foreign  power,  this 
is  an  act  of  piracy.  So,  if  any  captain  of  any 
vessel,  or  mariner,  run  away  with  the  vessel,  or 
the  goods,  or  yield  them  up  to  a  pirate  volun- 
tarily, or  if  any  seaman  lay  violent  hands  on 
his  commander,  to  hinder  him  from  fighting  in 
defense  of  the  ship  or  goods  committed  to  his 
charge,  or  make  a  revolt  in  the  ship,  these  of- 
fenses are  acts  of  piracy  by  the  laws  of  England. 


By  statute  of  George  II.  the  ransoming  of  any 
neutral  vessel,  which  has  been  taken  as  a  prize, 
by  the  commander  of  a  private  ship  of  war,  is  de- 
clared to  be  piracy.  By  the  act  of  Parliament, 
passed  in  1824,  the  slave-trade  is  also  declared 
to  be  piracy.  In  the  time  of  Richard  I.,  all 
infidels  were  regarded  as  pirates,  and  their  prop- 
erty was  liable  to  seizure  wherever  found.  By 
the  law  of  nations  the  taking  of  goods  by  piracy 
does  not  divest  the  actual  owner  of  the  prop- 
erty. Piracy,  with  intent  to  murder,  stab,  or 
wound,  is  capital,  and  pirates  can  gain  no  rights 
by  conquest.  It  is  of  no  importance,  for  the 
purpose  of  giving  jurisdiction  in  cases  of  piracy, 
on  whom  or  where  a  piratical  offense  is  com- 
mitted. A  pirate,  who  is  one  by  the  law  of  na- 
tions, may  be  tried  and  punished  in  any  country 
where  he  may  be  found ;  for  he  is  reputed  to  be 
out  of  the  protection  of  all  laws.  But  if  the 
statute  of  any  government  declares  an  offense, 
committed  on  board  one  of  its  own  vessels,  to 
be  piracy,  such  an  offense  will  be  punished 
exclusively  by  the  nation  which  passes  the  stat- 
ute. In  England  the  offense  was  formerly  cog- 
nizable only  by  the  admiralty  courts,  which 
proceeded  without  a  jury,  in  a  method  founded 
upon  the  civil  law.  In  the  L'nited  States  piracy 
is  tried  in  the  Federal  courts. 

Piracy,  in  the  common  sense  of  the  word,  is 
distinguished  from  privateering  by  the  circum- 
stance that  the  pirate  sails  without  any  commis- 
sion, and  under  no  national  flag,  and  attacks  the 
subjects  of  all  nations  alike;  the  privateer  acts 
under  a  commission  from  a  belligerent  power, 
which  authorizes  him  to  attack,  plunder,  and  de- 
stroy the  vessels  which  he  may  encounter  belong- 
ing to  the  hostile  state.  He  is  not  regarded  as 
a  pirate  by  the  laws  of  nations,  but  in  accord- 
ance with  these  is  bound  to  observe  certain  rules 
and  restrictions.  Thus,  he  is  debarred  from  at- 
tacking the  vessels  of  the  enemy  wdiile  lying  in 
any  port  or  haven  tmder  the  protection  of  a 
friendly  or  neutral  state.     See  Neutr.\lity. 

Pirate-bug,  a  predaceous  bug  of  the  family 
Rcduviidw.     See  Cone-nose. 

Pirene,  pl-re'ne,  a  spring  of  crystal  water 
at  Corinth,  which  in  Greek  tradition  was  sacred 
to  the  Muses. 

Pirithous,  pi-rith'6-iis  (Gr.  Peirithoos),  in 
Grecian  mythology  a  son  of  Zeus  and  Dia,  the 
wife  of  Iscion :  he  was  king  of  the  Lapiths.  At 
the  marriage  of  Pirithous  with  Dejanira,  Eury- 
thion,  one  of  the  Centaurs,  attempted  to  do 
violence  to  the  bride,  and  thence  resulted  the 
famous  battle  of  the  Centaurs  and  Lapithae. 
After  the  death  of  Dejanira  (also  named  Hippo- 
damia)  Pirithous  with  his  trusty  friend  Theseus 
carried  off  Helen  from  Sparta.  At  Athens  it 
was  decided  by  lot  which  was  to  have  her,  and 
Theseus  won ;  but  under  the  conditions  of  the 
lot  the  winner  must  help  his  comrade  to  pro- 
cure a  wife,  and  Pirithous'  choice  of  a  wife  was 
Proserpine,  wife  of  Pluto.  To  the  infernal  king- 
dom therefore  the  two  heroes  went  down,  but 
suddenly  were  powerless  to  stir  from  the  seats 
they  had  taken.  Afterward  Hercules  delivered 
Theseus,  but  Pirithous  remained  in  Hades  for 
evermore,  loaded  with  300  chains. 

Pirogue,  pi-rog',  or  Periagua,  per-T-a'gwa, 
the  name  given  a  small  canoe  used  on  the  West- 
ern rivers  of  the  United  States  and  in  the 
West  Indies,  Central  and  South  America.     It  is 
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commonly  cut  from  a  single  log  and  is  popularly 
known  as  a  dug-out. 

Piron,  pe-ron,  Alexis,  Frencli  wit,  poet, 
and  dramatist:  b.  Dijon  9  July  1689;  d.  Paris 
21  Jan.  1773.  He  studied  law  at  Besangon  and 
later  went  to  Paris,  where  he  produced  in  1738 
his  chef  d'auvrc,  'Metromanie,'  a  comedy  which 
Laharpe  characterizes  as  excelling  in  plot,  style, 
humor,  and  vivacity  almost  every  other  composi- 
tion of  the  kind.  In  the  latter  part  of  his  life 
he  made  repeated  attempts  to  gain  admission 
into  the  French  Academy,  but  without  success. 
He  revenged  himself  for  his  disappointment  by 
calling  the  Academy  Lcs  invalidcs  du  bel  esprit, 
and  composing  the  humorous  epitaph, 

Ci-git  Piron,  qui  ne  fut  rien, 
Pas  meme  academicien. 

Here  lies  Piron,  who  was  nothing  — 
Not  even  an  Academician. 

There  is  a  collective  edition  of  his  works  by 
Juvigny  (1776).  Troubat  published  'Qiuvres 
Choisies  de  Piron'   in  iSgo. 

Pisa,  pe'za  or  -sa,  Italy,  a  province  of 
Tuscany  and  its  capital  city,  (i)  The  province 
of  Pisa,  bounded  on  the  north  by  Lucca,  on 
the  east  by  Florence  and  Siena,  on  the  south 
by  Grosseto,  and  on  the  west  by  Livorno  and 
the  Ligurian  Sea,  has  hills  in  the  south  and  east, 
notably  the  Monti  Pisani  and  the  Monti  di  Vol- 
terra,  and  at  the  west  a  fertile  plain,  watered 
by  the  Arno  and  Serchio,  and  rich  in  vines  and 
olive  orchards.  Its  mineral  wealth  is  marble, 
alabaster,  and  mineral  waters ;  and  its  industries 
cotton  and  silk  spinning.  Its  area  is  about  1,200 
square  miles  and  its  population  (1901)  320,829, 
of  which  243,603  are  in  the  district  of  Pisa, 
the  others  living  in  the  second  district  of  the 
province,  Volterra.  (2)  The  capital  of  the 
province,  situated  on  both  banks  of  the  Arno, 
about  seven  miles  from  its  mouth,  is  on  the 
railroads  between  Genoa  and  Rome  and  between 
Florence  and  Livorno,  and  is  the  terminus  of  a 
line  running  from  Pistoja  through  Lucca.  The 
streets  are  old  and  crooked,  but  well  paved  and 
broad,  and  lined  with  substantial  dwellings,  many 
built  of  marble.  The  modern  city  is  on  the  south 
side  of  the  Arno  and  contains  one  old  building 
of  importance,  the  Gothic  church  of  Santa  Ma- 
ria della  Spina,  on  the  Lungarno,_  that  is,  the 
street  "along  the  Arno,"  which  is  peculiarly 
picturesque  on  either  side  of  the  river.  In  the 
old  city  to  the  north  are :  the  cathedral,  built  of 
dazzling  white  marble  in  1063  to  commemorate 
a  naval  victory  near  Palermo,  with  a  fagade 
formed  of  four  galleries  of  pillars,  bronze  doors 
designed  by  John  of  Bologna,  and  within  five 
naves  separated  by  Greek  and  Roman  columns, 
the  spoil  of  various  Pisan  victories,  and  12 
lateral  altars  attributed  to  Michelangelo,  but 
probably  the  work  of  Stagi  di  Pietra  Santa ;  the 
Baptistery,  begun  in  1153  and  finished  in  1278,3 
great  dome-crowned  rotunda  190  feet  high,  in 
which  are  a  fountain  executed  by  Guido  Biga- 
relli  in  1246,  and  a  chair  supported  by_  seven 
columns  and  decorated  in  fine  bas-relief  by 
Nicolas  Pisano  (1260)  ;  the  Campanile  or  Bell 
Tower,  better  known  as  the  leaning  tower  of 
Pisa,  finished  in  1350  by  Tommaso  Pisano,  with 
its  six  galleries  of  pillars,  a  total  height  of  179 
feet  and  a  deviation  from  the  perpendicular  of 
^4  feet,  probably  due  to  an   earthquake  during 


building;  and  the  Campo  Santo,  originally  a 
cemetery  filled  in  with  earth  from  the  Holy 
Land  at  the  close  of  the  12th  century,  and  be- 
tween 1278  and  1283  surrounded  by  Giovanni 
Pisano  with  a  rectangular  portico  more  than  400 
feet  long  and  170  feet  wide,  decorated  on  the 
outside  with  frescoes  by  Florentine  and  Siennese 
artists  of  the  14th  and  15th  century,  notably  the 
23  scenes  from  the  Old  Testament  by  Benozzo 
Gozzoli  and  the  "Triumph  of  Death'  and  'Last 
Judgment'  by  the  two  Lorenzetii ;  on  the  in- 
side are  funereal  monuments  of  different  periods. 
There  are  many  other  buildings  of  beauty  in  the 
city,  mostly  churches ;  mention  should  be  made 
of  the  Palazzo  Medici  on  the  Lungarno,  built  in 
1027  and  enlarged  three  centuries  later,  of  the 
University  with  an  early  Renaissance  court,  and 
of  the  Palazzo  Lanfreducci,  built  (1590)  of  Car- 
rara marble. 

The  industry  and  commerce  of  the  city  are 
very  slight,  but  it  has  cotton  factories,  ma- 
chine shops,  glass  and  hat  factories,  and  also 
produces  alabaster.  The  city  is  a  favorite  winter 
resort  because  of  its  mild  and  delightful  climate. 
It  has  rail  connections  as  noted  above  and  steam- 
boat lines  to  Marina  and  Pontedera.  It  is  the 
seat  of  an  archbishop,  of  a  civil  and  a  military 
governor,  and  of  a  court  of  the  first  resort.  Its 
educational  equipment  includes  the  LTniversity, 
founded  in  1338,  closed  in  1359,  revived  in  1364 
only  to  die  out  again  in  1406,  and  newly  estab- 
lished in  1473  by  Lorenzo  and  in  1542  by  Cosimo 
de'  Medici,  and  again  in  1838  by  Leopold  II.  of 
Tuscany,  and  at  present  made  up  of  faculties  o* 
law-,  philosophy,  medicine  and  surgery,  and 
mathematics  and  natural  science,  with  1,074 
students  in  1901-2;  related  to  the  University 
are  normal,  engineering,  pharmaceutical,  veteri- 
narian and  agricultural  schools,  a  museum  of 
natural  history,  founded  in  1596,  and  particularly 
rich  in  Tuscan  ornithology  and  geology,  and  a 
botanical  garden,  as  well  as  a  library  of  130,000 
volumes,  excluding  pamphlets ;  and  there  are 
also  secondary  schools,  technical  and  industrial 
schools,  a  valuable  library  in  the  archiepiscopal 
seminary,  a  Museo  Civico,  and  archives  with 
documents  dating  back  to  the  city's  relations 
with  Frederick  Barbarossa  and  Richard  I.  of 
England.     Pop.  (1901)  61,279. 

Pisa  was  one  of  the  12  cities  of  the  Etruscan 
confederation,  became  a  Roman  colony  180  B.C., 
and  in  the  pth  and  loth  centuries  took  a  promi- 
nent place  in  Italy.  In  the  nth  centur;-  its 
power  was  extended  to  Sardinia  and  Corsica 
(1050),  it  defeated  the  Saracens  (1063)  ofT 
Palermo,  and  took  part  in  the  first  crusade.  The 
city  sided  with  the  Ghibellines  and  suffered  se- 
verely when  the  Guelfs  were  victorious.  The 
long  feud  with  Genoa  came  to  an  end  with  the 
Pisan  defeat  in  1283  at  Leghorn,  and  in  1300 
Sardinia,  Corsica,  and  the  Balearic  Islands  were 
evacuated.  Twenty-five  years  later  Aragon  got 
control  of  Pisa,  which  changed  owners  several 
times  in  the  next  three  quarters  of  a  century  and 
in  1406  was  sold  to  Florence.  In  1409  the  Coun- 
cil of  Pisa  (q.v.)  met  (25  March).  Pisa  re- 
belled against  Florence  in  1494,  fought  bravely 
for  15  years,  and  were  finally  reduced  by  starva- 
tion. As  an  appanage  of  Florence  it  became  a 
part  of  the  grand-duchy  of  Tuscany,  and  thus 
entered  the  Italian  kingdom  in  i860.  Consult: 
Rohault  de  Fleury,  <Les  Monuments  de  Pise  au 
Moyen    Age'     (i'866,    with    atlas)  ;    Schubring, 
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'Pisa'  (1902);  Valtancoli-Montazio,  'Annali  di 
Pisa'  (1845)  :  Langer,  'Politische  Geschichte 
Gennas  und  Pisas  im  12.  Jahrhundert'  (1882). 

Pisa,  Council  of,  an  assembly  of  bishops 
and  theologians  generally  but  not  universally 
accounted  by  Catholic  divines  to  be  oecumenical. 
It  was  called  by  leading  cardinals  belonging  to 
the  two  "obediences"  into  w'hich  the  Church 
was  at  the  time  divided,  the  "obedience"  of 
Gregory  XII.,  canonically  elected  in  1406,  and 
that  of  Benedict  XIII.  (Peter  de  Luna),  anti- 
pope  since  1393 ;  and  its  purpose  was  to  end  the 
schism.  The  two  rivals  promised  to  withdraw 
their  claims  and  to  abdicate,  so  that  then  a  pope 
might  be  elected  with  undisputed  title.  But  the 
promises  were  not  kept.  The  council  met  25 
March  1409,  and  was  dissolved  7  August.  The 
number  of  bishops  who  attended  in  person  or 
by  deputy  was  200,  of  cardinals  20,  of  abbots 
near  300.  When  the  rival  popes  refused  to 
submit  their  claims  to  the  council's  judgment, 
the  cause  of  each  was  weighed,  and  both  of 
them  were  declared  deposed,  and  the  election 
of  a  new  pope  demanded  of  the  college  of  car- 
dinals. The  cardinals  elected  Cardinal  Philargi, 
who  took  the  name  of  Alexander  V.  But  as 
Benedict  and  Gregory  persisted  in  their  claims 
the  situation  was  only  made  worse,  and  the 
schism,  which  already  had  for  30  years  divided 
the  Church,  continued  eight  years  longer,  till  it 
was  ended  by  the  action  of  the  Council  of  Con- 
stance. 

Pisacas,  pe-sha'kas,  in  Hindu  mythology, 
certain  base  and  cruel  demons,  who  devour  hu- 
man flesh ;  they  are  practically  ghouls,  embody- 
mg  the  spirit  of  lying,  adultery,  and  lunacy. 
Agni,  the  pure  spirit  of  fire,  is  implored  to  drive 
them  away,  and  by  certain  incantations  these 
malignant  spirits  can  be  induced  to  cure  diseases 
and  perform  other  beneficent  offices.  According 
to  early  tradition  they  were  produced  by  creative 
power  from  the  drops  of  water  which  were 
scattered,  in  superfluous  profusion  at  the  crea- 
tion of  beneficent  beings  —  gods,  men,  etc.,  or 
as  the  children  of  Prajapati,  or  of  one  of  the 
Prajapatis. 

Pisagua,  pe-sa'gwii,  Chile,  a  port  of  the 
province  of  Tarapaca ;  on  the  Pacific  coast,  40 
miles  by  rail  north  of  Iquique.  On  18  April 
1879  the  city  was  bombarded  and  destroyed  by 
the  Chileans ;  and  near  the  town,  19  Nov.  1879, 
occurred  a  battle  in  which  the  combined  forces 
of  Peru  and  Bolivia,  numbering  about  11,000, 
were  defeated  by  a  Chilean  force  of  6,000. 
Pisagua  ships  large  quantities  of  nitre  brought 
from  the  interior.     Pop.  (1902)  9,580. 

Pisano,  pe-za'no,  a  surname  or  appellation 
of  several  artists  of  Pisa,  distinguished  in  the 
early  history  of  Italian  art :  among  them  are : 
(i)  Giunta  Pisano,  or  G.  di  Pisa,  also  styled 
Giunta  di  Giustino :  the  earliest  known  Pisan 
painter  (about  1190-1250).  He  is  supposed  to 
have  been  a  pupil  of  the  Byzantine  painters 
who  came  to  Pisa  after  the  capture  of  Constan- 
tinople by  the  Venetians,  and  to  him  belongs 
the  credit  of  reviving  the  art  of  painting  in 
Italy.  (2)  Niccola  Pisano  (about  1200-1275), 
eminent  alike  in  sculpture  and  architecture,  the 
greatest  artist  of  the  13th  century,  and  one  of 
the  restorers  of  the  ancient  classic  sculpture,  get- 
ting his  inspiration  from  the  sculpture  of  an  an- 
cient sarcophagus  brought  from  Greece.     Three 


works  typical  of  his  style  are  extant,  namely, 
the  pulpit  in  the  baptistery  of  Pisa,  the  shrine  of 
Saint  Dominic  at  Bologna,  and  the  pulpit  of  the 
Siena  cathedral.  (3)  Giovanni  Pisano  (about 
1235-1320),  son  of  Niccola,  an  artist  hardly  in- 
ferior to  his  father  as  sculptor  or  architect. 
His  most  celebrated  works  are  the  Campo  Santo 
of  Pisa,  the  magnificent  high  altar  and  reredos 
in  the  cathedral  of  Arezzo,  the  splendid  fagade 
of  the  cathedral  of  Siena,  and  the  church  of 
Saint  Dominic  at  Perugia,  the  north  transept 
of  which  contains  his  beautiful  tomb  of  Benedict 
XI.  The  little  chapel  of  Santa  Maria  della 
Spina  at  Pisa  was  the  most  beautiful  of  his 
architectural  works ;  but  it  has  been  spoiled  by 
"restoration." 

Pisano,  Vittore,  commonly  known  as 
PiSANELLO,  Italian  painter  and  medalist:  b.  San 
Vigilio,  on  Lake  Garda,  1380;  d.  1456.  He  ex- 
ercised his  art  in  Verona,  Venice,  Pavia,  Rome, 
Ferrara,  Rimini,  Milan,  Mantua,  and  Naples. 
Several  of  his  painting  are  still  to  be  seen  in 
Verona  and  among  them  an  'Annunciation'  in 
the  Church  of  San  Fermo  and  a  'Saint  George' 
in  that  of  Santa  Anastas'ia.  These  pictures  are 
in  fresco.  His  principal  fame,  however,  comes 
from  the  fact  that  he  was  one  of  the  first 
artists  to  mode!  portraits  and  cast  them  in 
metal  medals.  His  works  are  prized  as  among 
the  most  excellent  historical  memorials  of  his 
time. 

Pisanus,  pi-sa'nus,  Leonardus  (Leonardo 
DI  Pisa),  Italian  mathematician  of  the  13th  cen- 
tury :  b.  Pisa ;  nothing  is  known  of  the  date  of 
his  birth  or  his  death.  His  father,  called  Bonac- 
cio  (probably  a  nickname),  was  in  the  employ 
of  the  merchants  of  Pisa,  who  had  establish- 
ments for  trade  on  the  southern  and  eastern 
coasts  of  the  Mediterranean,  and  Leonardo, 
whose  nickname  in  his  boyhood  was  Bigollone 
(dunce),  was  destined  by  his  father  to  be  a  clerk 
or  accountant  in  one  of  the  factories.  To  fit 
him  for  this  station  he  was  sent  to  the  town  of 
Bugia  in  Algeria,  a  noted  emporium  at  that  time, 
resorted  to  by  European  and  Arab  merchants. 
Later,  in  his  travels  round  the  Mediterranean, 
he  so  improved  his  opportunities  as  to  acquire 
an  extraordinary  fund  of  erudition.  Return- 
ing to  Italy  in  1202  he  published  his  'Liber 
Abaci,'  in  which  are  set  forth  the  most  perfect 
methods  of  arithmetical  calculation.  It  is  a 
voluminous  treatise,  occupying  459  pages  in  the 
printed  edition  of  the  author's  works ;  and  deals 
arithmetically  and  algebraically  with  the  most 
difficult  and  complex  problems.  He  had  mas- 
tered the  geometry  of  Euclid  and  the  algebra 
of  Mohammed  ibn  Musa.  Besides  the  'Liber 
Abaci,'  he  wrote  'Practica  Geometrije;  'Liber 
Quadratorum' ;  and  some  minor  treatises. 

Pisay,  pe'za.     See   Pise. 

Piscataqua,  pis-kat'a-kwa,  a  river  on  the 
boundary  between  Maine  and  New  Hampshire. 
It  has  its  rise  in  East  Pond,  between  the  towns 
of  Newfield,  Maine,  and  Wakefield,  N.  H.  The 
upper  part  of  its  course  is  called  Salmon  Falls 
River.  The  Piscataqua  enters  the  Atlantic  three 
miles  below  Portsmouth.  From  Portsmouth  to 
the  sea  there  is  but  little  obstruction  by  ice  — 
the  strong  tide  preventing.  The  harbor  is  one 
of  the  best  in  the  United  States.  The  river  is 
about  82  miles  long. 
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Pisces,  pis'ez,  that  group  of  animals  called 
fishes ;  the  term  has  been  variously  limited  with 
varying  views  of  affinity  and  classification.  See 
Fish  ;  Ichthyology. 

Pisces,  in  astronomy,  a  sign  of  the  zodiac, 
which  is  entered  by  the  sun  about  19  February. 
The  constellation  which  occupies  the  zodiacal 
region  corresponding  to  the  sign  has  the  same 
name;  it  contains  some  interesting  double 
stars. 

Piscicul'ture.     See  Fish  Culture. 

Piscina,  pi-si'na,  in  Roman  antiquities,  a 
large  water  basin  or  pool  in  which  fish  were 
kept;  a  bath.  In  ecclesiastical  architecture,  the 
stone  basin  used  to  receive  the  water  after  it  has 
been  used  for  washing  the  chalice,  subsequent 
to  the  eucharistic  celebration.  The  piscina  is 
supplied  with  a  drain-pipe  to  carry  the  water 
out  of  the  church,  and  is  usually  constructed  in 
the  southern  wall  of  the  sanctuary.  It  some- 
times takes  the  form  of  a  canopied  niche  dec- 
orated with  carving. 

Pisco,  pes'ko,  Peru,  a  city  and  port  of  the 
department  of  lea,  on  the  bay  of  Pisco,  where 
the  Chunchanga  River  empties  into  it.  A  rail- 
road connects  it  with  the  inland  cities  of  the 
department.  It  exports  cotton,  sugar,  silver, 
wine,  salt,  and  spirits,  and  has  a  large  distil- 
lery.    Pop.  (1889)  4,500. 

Pise,  pe-za',  or  Pisay,  in  architecture,  a 
mode  of  forming  walls  of  rammed  clay.  The 
conformation  of  the  walls  is  given  by  means 
of  boards  on  each  side,  and  after  one  layer 
is  formed  and  partially  hardened  the  boards 
are  lifted  to  form  bounds  for  another  layer. 

Pisemski,  pe'sem-ske,  Alexei  Feofilakto- 
vitch,  Russian  novelist:  b.  Ramene,  Kostroma, 
Russia,  20  March  1820;  d.  Moscow  January 
1881.  He  was  educated  in  the  University  of 
Moscow  and  was  for  some  years  engaged  in  gov- 
ernment service,  resigning  in  order  to  devote 
himself  wholly  to  literary  pursuits.  His  work, 
which  belongs  to  the  realistic  school,  is  of  a 
most  sombre  and  cynical  type,  betraying  an  en- 
tire lack  of  high  ideals  and  a  failure  to  recog- 
nize anything  noble  or  good  in  humanity.  His 
most  successful  novel,  <A  Thousand  Souls,'  was 
published  in  1858,  and  much  of  his  work  has 
been  translated  into  German  and  French.  Among 
his  books  are  'Boyarshchina'  (1847)  ;  'A  Bit- 
ter Lot'  (1853);  'The  Stormy  Sea'  (1863); 
'In  the  Whirlpool'  (1871).  His  complete  works 
were  issued  in  24  volumes  in  1895. 

Pisgah,  pTz'ga,  a  mountain  in  Palestine,  in 
the  Abarim  Range,  east  of  the  Dead  Sea.  The 
name  seems  at  times  to  have  been  applied  to 
the  whole  range,  and  again  limited  to  one  of  the 
summits.  It  is  supposed  to  be  identical  with 
Mount  Nebo  (q.v.).  It  is  not  the  highest  peak 
of  the  range,  but  the  one  nearest  to  the  place 
where  the  Israelites  were  encamped.  From  the 
summit  may  be  seen  to  the  west  Samaria,  Lower 
Galilee,  as  far  as  Tabor,  and  the  chain  of  Gil- 
boa.  To  the  southwest  may  be  seen  the  north 
half  of  the  Dead  Sea,  the  precipices  of  Engedi, 
and  beyond,  the  desert  of  Judea. 

Pisistratus,  pi-sTs'tra-tus,  a  notable  Greek 
"tyrant"  of  Athens:  d.  527  B.C.  In  his  time  there 
were  three  parties  in  Greece:  the  party  of  the 
Plain,  comprising  the  landed  proprietors,  then 
headed    by    Lycurgus;    that    of    the    Coast,    or 


wealthy  trading  class,  headed  by  Megacles ;  and 
that  of  the  Highlands,  mainly  made  up  of  the 
labormg  population.     The  latter  being  the  party 
that  seemed  most  likely  to  further  his  designs, 
Pisistratus  threw  in  his  lot  with  it,  and  secured 
its  allegiance  by  coming  forward  as  patron  and 
benefactor  of  the  poor.    In  all  his  public  speeches 
he  was  the  advocate  of  civil  equality  and  a  demo- 
cratic   constitution.     On    one    occasion    he    ap- 
peared  in   the  market-place  with   several   slight 
self-inflicted  wounds,  and  called  upon  his  fellow- 
citizens   to   protect  him  against  certain   alleged 
enemies,  who  had,  as  he  said,  attacked  his  life 
on  account  of  his  adherence  to  the  democracy. 
A   bodyguard   of  50  men   was  voted   him ;   this 
force  he  soon  greatly  increased,  and  in  560  B.C. 
seized  upon  the  acropolis.     He  was  now  master, 
or,  as  the  Greeks  termed  it,  "tyrant"  of  the  city, 
while  Solon  departed  from  his  enslaved  country. 
But   though   a   tyrant   in   the   Greek   sense,   his 
use  of  power  was  by  no  means  tyrannical.     He 
was    twice    in   e.xile,   once    for   five   years,   once 
for    II,    but    regained    his    power.     He    forced 
many  of  the  idle  inhabitants  to  leave  the  city 
and  cultivate  the  country  around,  which  by  these 
means   was  covered   with   corn-fields   and   olive 
plantations.     Those   who   had   no    resources    of 
their    own    he    supplied    with    cattle    and    seed. 
He   exacted   from   every  one  the   tenth   part  of 
his  income  and  earnings,  and  thus  increased  the 
revenue    of    the    state     which    he    expended    in 
splendid  public  buildings.     He  established  a  pub- 
lic library,  and  collected  and  arranged  the  poems 
of  Homer.     As  he  well  knew  how  tyranny  was 
hated  he  carefully  concealed  his  power  under  the 
exterior  of  a  private  citizen.     He  submitted  like 
others  to  the  jurisdiction  of  the  Areopagus,  be- 
fore which  he  was  accused  of  murder,  and  con- 
ducted    himself    with    as    much     prudence    as 
clemency.     Consult  the  works  by  Flach   (1885) 
and  TSpffer   (1886). 

Piso,  pi'so,  Gaius  Calpurnius,  Roman  poli- 
tician of  the  1st  century  B.C.  Cicero  speaks  very 
favorably  of  him  as  an  orator.  He  became  con- 
sul with  Manius  Acilius  Glabrio  in  67  B.C.,  and 
in  66-65  B.C.  was  proconsular  administrator  of 
Narbonese  Gaul.  Accused  of  extortion  by 
Caesar,  he  was  defended  by  Cicero,  whom  he 
urged,  to  accomplish  his  own  revenge,  to  bring 
charges  against  Ca:sar  as  one  of  the  Catilinarian 
conspirators. 

Piso,  Gneius  Calpurnius,  Roman  politician 
of  the  late  ist  century  B.C.  and  early  1st  century 
A.D.  He  was  consul  with  Tiberius  (q.v.)  in  7 
B.C.  and  when  the  latter  became  emperor  was 
employed  to  thwart  Germanicus  (q.v.)  in  all 
ways  possible,  to  which  end  he  received  the 
command  of  Syria.  It  was  thought  at  the  time 
that  he  caused  the  death  of  Germanicus  by 
poison.  Tiberius  was  forced  to  sanction  an  in- 
vestigation by  the  senate ;  but  before  its  termina- 
tion Piso  was  found  dead,  whether  by  suicide  or 
sacrificed  by  Tiberius  to  arrest  popular  indigna- 
tion  is  uncertain. 

Piso,  Lucius  Calpurnius,  with  agnomen 
Frugi,  Roman  statesman  and  historian  of 
the  2d  century  B.C.  He  was  tribune  of  the  plebs 
in  149  B.C.  and  consul  (with  Publius  Mucins 
Scaevola)  in  133  B.C.  A  staunch,  though  impar- 
tial, supporter  of  the  aristocracy,  he  opposed  the 
measures,  especially  the  le.r  frumcntaria,  of 
Gaius  Gracchus.     He  wrote  several  orations  and 
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tile  'Annales,'  a  history  of  Rome  from  the  ear- 
liest period  to  his  own  time,  none  of  which 
has  survived. 

Piso,  Lucius  Calpnrnius,  Roman  politician 
of  the  1st  century  B.C.  The  most  of  our  infor- 
mation regarding  him  is  obtained  through  Cicero, 
who  depicts  him  in  the  darkest  of  colors.  Inas- 
much as  the  great  orator  was  both  a  personal 
and  a  political  enemy,  some  reasonable  modifi- 
cations of  his  estimate  must  be  made.  As  consul 
in  58  B.C.  (with  Aulus  Gabinius),  he  obtained 
Cicero's  banishment  (see  Cicero),  and  in  57-55 
B.C.  as  governor  of  Macedonia  he  certainly  plun- 
dered that  province  most  rapaciously.  On  re- 
turning from  exile  Cicero  spoke  his  mind  about 
him  in  the  speeches  'De  Provinciis  Consularibus' 
and  'In  Pisonem.'     See  Cmsar. 

Piso,  Marcus  Pupius,  Roman  orator  and 
politician  of  the  ist  century  B.C.  He  held  the 
prastorship  at  an  uncertain  date,  was  proconsular 
administrator  of  Spain,  and  on  his  return  thence 
in  69  B.C.  received  a  triumph.  In  61  B.C.  he  was 
consul  (with  Marcus  Valerius  Messalla  Niger). 
In  his  earlier  period  an  excellent  forensic 
speaker,  and  better  versed  than  his  predecessors 
in  Greek  literature,  he  was  an  instructor  of 
Cicero. 

Pi'solite,  or  Peastone,  a  concretionary 
limestone  made  up  of  grains  or  globules,  each  of 
which  is  about  the  size  of  a  pea.  Upon  being 
split  open  these  globules  show  a  concentric 
structure.  It  is  characteristic  of  certain  parts  of 
the  Jurassic  system. 

Pissaro,  pe-sii-ro,  Camille,  French  artist: 
b.  St.  Thomas,  W.  I.,  10  July  1830 ;  d.  Eragny, 
12  Nov.  1903.  He  studied  art  under  Melbye 
and  Corot  and  his  early  work  showed  the  in- 
fluence of  the  latter.  In  choice  of  subject  he  is 
allied  with  Millet,  though  he  does  not  invest  his 
scenes  of  rustic  life  with  the  same  pathos.  In 
the  luminous  quality  of  light  he  surpassed  Millet. 
This  predilection  for  effects  of  light  predisposed 
him  to  favor  the  departure  of  the  so-called 
"impressionists"  and  about  1870  he  allied  himself 
with  the  group  composed  of  Manet,  Degas,  Re- 
noir, Claude  Monet  and  a  few  others.  After 
much  ridicule  the  new  departure  won  the  day  as 
a  recognized  method  of  technique.  Though  pop- 
ular in  France  Pissaro's  pictures  are  not  so  well 
kno'.vn  outside  that  country.  Seven  of  his  works 
hang  in  the  Luxembourg.  Special  exhibitions 
were  held  at  intervals  in  Paris  after  i8go.  Views 
of  Rouen,  Paris  and  the  country  about  Eragny 
besides  studies  made  in  London  during  a  visit 
with  Monet  form  his  later  subjects. 

Pista'cia,  a  genus  of  trees  of  the  order 
Anacardiacea.  The  ten  or  a  dozen  species  are 
natives  of  western  Asia,  and  the  Mediterranean 
region,  with  one  in  Mexico.  They  have  alter- 
nate, evergreen  or  deciduous  leaves ;  small,  apet- 
alous,  dioecious  flowers  in  axillary  racemes  or 
panicles ;  and  dry,  drupaceous  fruits  with  bony 
stones  which  split  in  two  and  expose  the  oily 
kernels.  The  pistacia, —  or  pisticio — ^  nut  or  tree 
(P.  vera)  is  a  native  of  western  Asia  but  is 
cultivated  in  the  Mediterranean  region  and  other 
warm  climates,  including  California.  It  grows 
about  20  feet  tall,  bears  pinnate  leaves  and 
fruits  about  as  large  as  olives.  The  kernels, 
known  also  as  green  almonds,  are  widely  used 
for   flavoring    and   coloring   confectionery,    ices, 


cakes,  etc.  The  turpentine  tree  (P.  terebtnthus) 
yields  Cyprian  or  Scio  turpentine,  a  greenish- 
yellow,  fragrant  product  which  has  been  used 
by  druggists  and  physicians  since  the  days  of 
Hippocrates.  It  is  a  native  of  the  Mediterranean 
region,  attains  heights  of  about  30  feet,  and 
pleasant,  oily  fruits.  It  is  cultivated  to  a  small 
extent  in  the  southern  and  southwestern  United 
States.  The  batoum  tree  (P.  atalanlica),  a  na- 
tive of  northern  Africa,  grows  about  40  feet  tall, 
bears  an  edible  fruit  popularly  used  by  the  Arabs, 
and  an  aromatic  gum  resin  which  is  chewed  as 
a  dentifrice  and  breath  perfume.  The  lentisk 
or  mastic  tree  (P.  Icniiscus)  yields  mastic  (q.v. ), 
a  gum  resin ;  and  the  kernels  of  P.  oleosa  yield  a 
fragrant  oil  used  by  the  Orientals  for  perfuming 
ointments  and  other  druggists'  compounds.  The 
tree  is  indigenous  to  eastern  Asia. 

Pis'til,  in  botany,  the  female  organ  of  a 
phanerogamous  flower,  occupying  almost  invari- 
bly  the  centre  of  the  flower.     See  Flower. 

Pistoia,  pis-to'ya,  or  Pistoja  (ancient 
PlSTOKi.\),  Italy,  city  in  the  province  of  Flor- 
ence ;  about  20  miles  northwest  of  the  city  of 
Florence.  The  city  is  noted  for  its  fine  speci- 
mens of  early  art  and  architecture.  Verrocchio's 
first  work  in  marble  is  said  to  be  the  monument 
to  Cardinal  Forteguerra,  in  the  cathedral.  The 
cathedral  was  built  in  the  12th  century.  A  pulpit 
by  Pisano  is  in  the  church  of  Saint  Andrea. 
Other  remarkable  art  productions  are  here ;  the 
ancient  churches  and  palaces  are  well-preserved 
and  of  great  historic  and  artistic  interest.  In 
62  B.C.  Catiline  was  defeated  here ;  and  the 
name  of  the  place  occurs  frequently  in  the  his- 
tory of  the  contentions  between  the  Guelfs  and 
Ghibellines.  It  is  said  to  have  received  its  name 
on  account  of  fire-arms  having  been  first  made 
here.  It  has  considerable  manufactures  of  sflk 
goods,  fire-arms,  glass,  paper,  iron  and  steel 
wares,  linen  and  woolen  goods.  Pop.  (1901) 
62,606. 

Pistol.     See  Fire-arms;  Sm.^ll-arms. 

Pistole,  pis-tol',  a  gold  coin  formerly  in 
use  in  Spain,  Italy,  Switzerland,  and  some  parts 
of  Germany.  It  was  originally  a  Spanish  coin, 
and  was  equivalent  to  $3.65. 

Piston,  in  machinery,  a  moveable  piece, 
generally  of  a  cylindrical  form,  so  fitted  as  to 
occupy  the  sectional  area  of  a  tube,  such  as  the 
barrel  of  a  pump  or  the  cylinder  of  a  steam- 
engine,  and  capable  of  being  driven  alternately 
in  two  directions  by  pressure  on  either  of  its 
sides.  One  of  its  sides  is  fitted  to  a  rod,  called 
the  piston-rod,  which  it  either  moves  backward 
and  forward,  as  in  the  steam-engine,  where  the 
motion  given  to  the  piston-rod  is  communicated 
to  the  machinery,  or  by  which  the  piston  is  itself 
made  to  move,  as  in  the  pump.  The  piston  is 
usually  made  to  fit  tightly  by  some  kind  of  ma- 
terial used  as  packing,  the  piston-rod  bemg  also 
made  similarly  tight  by  material  closely  packed 
in  the  stufiing-box.     See  Pump;  Steam-engine. 

Pit  and  Gallows,  a  term  now  obsolete, 
formerly,  in  feudal  times,  a  privilege  granted  to 
barons  by  the  crown,  in  virtue  of  which  they 
were  empowered  to  hang  on  a  gallows  men  con- 
victed of  theft  or  other  crimes,  and  to  drown 
in  a  pit  or  well  women  guilty  of  those  crimes. 

Pit-River  Indians,  the  name  given  several 
small  .A-merican  tribes  of  the  Palaihnihan  family. 


PIT  VILLAGES  — PITCHER-PLANTS 


residing  along  the  Pit  River  in  northeastern 
California.  The  river  received  its  name  from 
the  tribal  custom  of  digging  deep  pits  or  wind- 
falls for  capturing  deer  and  other  animals.  These 
Indians  are  of  a  very  inferior  type,  mentally 
and  physically,  and  were  formerly  very  warlike 
and  hostile.  About  i,ooo  of  them  roam  about 
the  Pit  River  region  refusing  to  reside  on  the 
Indian  reservations. 

Pit  Villages,  a  name  applied  in  Great 
Britain  to  collections  of  earth  caves,  dug  in  the 
ground  and  covered  with  stones,  wood,  clay  or 
sods  of  turf.  They  were  used  by  prehistoric 
races  or  by  races  at  the  lowest  stages  of  bar- 
barism. A  good  example  was  unearthed  during 
the  latter  half  of  the  19th  century  near  Andover, 
in  Hampshire.  England.  The  pits  are  reached 
by  entrance  shafts,  sloping  downward.  The  pits 
themselves  are  oval  or  pear-shaped,  varying  be- 
tween 22  and  42  feet  in  length,  and  are  about 
12  or  13  feet  wide,  and  5  feet  high,  with  the 
fireplace  in  the  centre.  Flint  and  bone  imple- 
ments and  rude  pottery  have  been  found  in  them. 

Pit-viper,  a  venomous  viperine  snake  of 
the  family  Crotalida,  or  subfamily  Crotalma:, 
prominently  represented  by  the  rattlesnakes,  and 
characterized  by  a  deep  pit  between  the  eye  and 
the  nostril,  the  function  of  which,  if  it  has  any, 
is  not  known.    See  Vipers  ;  R.«ittlesnakes. 

Pi'ta.     See  Fibre. 

Pitaka,  pTt'a-ka,  in  the  sacred  literature  of 
the  Buddhists,  the  tripit'aka  meaning  the  three 
great  divisions  of  canonical  works,  the  Vinaya 
(discipline),  Abhidhanna  (metaphysics),  and 
Sutra  (aphorisms  in  prose),  and  collectively, 
therefore,  the  whole  Buddhistic  code. 

Pitcairn,  pit'karn,  John,  Scotch  soldier:  b. 
Fifeshire  about  1740;  d.  Boston,  Mass.,  17  June 
1775.  He  seems  to  have  been  a  soldier  from  his 
youth ;  was  promoted  to  be  captain  of  marines 
in  1765  and  to  be  major  in  1771 ;  was  stationed 
in  Boston  about  1772;  and  was  popular  there 
because  of  his  just  treatment  of  complaining 
colonists.  He  led  the  advance  guard  of  the 
force  sent  from  Boston  to  Concord  19  April  1775, 
met  the  minute  men  at  Lexington,  ordered  them 
to  disperse,  and  took  part  in  the  resulting  battle, 
which  is  commonly  believed  to  have  been  begun 
by  his  orders  to  fire,  though  his  own  story 
was  that  the  minute  men  fired  first.  Pitcairn 
played  a  prominent  part  in  the  battle  of  Bunker 
Hill,  was  the  first  to  mount  the  breastworks,  and 
was  mortally  wounded  by  a  negro  as  he  was 
crying  "Now   for  the  glory  of  the  marines." 

Pitcairn  Island,  a  British  possession,  in 
the  Polynesian  islands,  belonging  to  the  Low 
Archipelago ;  in  lat.  25°  5'  S. ;  Ion.  130°  18'  W. ; 
about  two  and  one  half  miles  long  and  one  mile 
wide.  Its  coast  is  almost  perpendicular  and  is 
fringed  with  rocks  and  reefs  making  it  impossi- 
ble to  land  except  at  a  few  points.  The  interest 
which  attaches  to  this  island  is  derived  from  its 
history;  beginning  in  1790  when  nine  British 
sailors,  mutineers  of  the  British  ship  Bounty, 
together  with  18  natives  of  Tahiti,  6  men  and 
12  women,  landed  on  this  island.  Their  subse- 
quent contentions  resulted  in  murders  and  vari- 
ous crimes.  After  10  years  John  Adams  (q.v.) 
and  a  few  survivors  were  left.  His  reform,  and 
his  manner  of  teaching  and  supervising  the  little 
colony  led  to  a  complete  change.     They  became 


peaceable,  moral,  and  industrious.  In  1856  the 
community  (194  in  number)  was  removed  to 
Norfolk  Island,  Pitcairn  having  become  too  small 
for  their  comfortable  subsistence.  Some  of  the 
number,  about  40,  returned  to  Pitcairn.  In 
1900  there  were  on  the  island  140  persons.  A 
recent  colonial  office  report  describes  the  people 
as  haying  degenerated  from  their  former  manner 
of  living.  The  local  government  is  administered 
by  a  president  and  a  parliament  of  five  persons, 
elected  by  the  popular  vote  of  the  men  and 
women.     See  Bligh,  William. 

Pitch,  a  term  applied  to  a  variety  of  resin- 
ous substances  of  a  dark  color  and  brilliant  lus- 
tre, obtained  from  the  various  kinds  of  tar  pro- 
duced in  the  destructive  distillation  of  wood, 
coal,  etc.  Pitch  is  extensively  used  in  ship- 
building, etc.,  for  closing  up  seams,  also  for 
keeping  wood  from  speedy  decay,  or  iron  rail- 
ings from  rusting  when  exposed  to  the  weather. 
See  Tar. 

In  architecture,  the  rise  or  versed  sine  of  an 
arch.     In  carpentry,  the  inclination   of  a   roof. 

In  music,  musical  sounds  give  to  the  mind 
a  feeling  of  acuteness  or  gravity  according  to 
the  rapidity  or  slowness  of  the  vibrations  pro- 
ducing them;  hence,  the  former  are  called  acute 
or  high,  the  latter  grave  or  low.     See  Music. 

Pitch-and-hitch,  a  game  for  ten  players, 
five  on  a  side,  usually  played  indoors.  Disks 
of  galvanized  metal  are  pitched  from  a  dis- 
tance of  ten  yards  into  a  receiver,  a  round  rubber 
dish,  having  an  opening  at  the  top  five  inches 
in  diameter.  The  game  is  similar  to  that  of 
quoits  (q.v.),  the  counts  being  the  same. 

Pitch-and-toss,  a  game  played  by  throwing 
up  a  coin  and  calling  heads  or  tails ;  hence,  to 
play  pitch  and  toss  with  anything  is  to  be  care- 
less or  wasteful  about  it;  to  play  ducks  and 
drakes. 

Pitch  Lake.     See   Trinidad. 

Pitch'blende.     See  Uraninite. 

Pitcher,  Moll,  American  heroine.  She  was 
the  wife  of  a  soldier  in  the  Continental  army 
and  at  the  battle  of  Monmouth,  28  June  1778, 
she  saw  her  husband  killed  in  the  act  of  firing 
a  cannon.  She  at  once  took  his  place,  fired 
the  already  loaded  cannon,  and  fought  through- 
out the  day.  She  was  praised  by  Washington 
who  commissioned  her  a  sergeant  in  the  army. 

Pitcher,  Thomas  Gamble,  American  sol- 
dier: b.  Rockport,  Ind.,  23  Oct.  1824;  d.  Fort 
Bayard,  N.  M.,  21  Oct.  1895.  He  was  graduated 
from  West  Point  in  1845,  served  in  the  Mexican 
War  and  for  gallantry  at  Contreras  and  Churu- 
busco  was  in  1847  brevetted  ist  lieutenant.  He 
served  on  the  frontier  until  the  outbreak  of  the 
Civil  War,  defended  Harper's  Ferry  in  1862  and 
later  served  in  the  Virginia  campaign.  From 
1863-S  he  was  provost-general-marshal,  and  in 
the  latter  )'ear  was  brevetted  brigadier-general  in 
the  regular  army  for  services  throughout  the 
war.  He  was  mustered  out  of  the  volunteer 
service  in  1866  and  commissioned  colonel  of 
the  44th  Infantry.  In  1866-71  he  was  superin- 
tendent at  West  Point,  governor  of  the  Soldiers' 
Home  near  Washington  in  1871-7,  and  in  1880-7 
superintended  the  New  York  Soldiers  and 
Sailors'  Home. 

Pitcher-plants,  plants  whose  leaves  resem- 
ble  pitchers.      These   pitchers,   which   are   more 
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or.  less  filled  with  water,  are  thought  to  act  as 
plant-food  gatherers,  especially  of  nitrogenous 
food,  which  they  are  believed  to  digest  from  the 
bodies  of  entrapped  insects.  Generally  they  have 
lids  whose  office  is  to  keep  out  rain ;  honey- 
secreting  glands,  which  attract  insects;  down- 
ward pointing  hairs  or  bristles  which  permit  the 
visitors  to  crawl  down  in  the  pitchers  but  prevent 
their  return ;  digestive  and  even  pepsin  or 
enzyme-containing  secretions  which  act  upon  the 
soft  parts  of  the  insects'  bodies.  After  the  nec- 
tar-hunting insects  have  commenced  to  decom- 
pose, the  odor  of  decay  frequently  attracts 
carrion-feeding  insects,  so  the  plants  may  be 
said   to   have   two   harvests. 

Mosquitoes  have  been  known  to  breed  in  the 
water  contained   in  the  pitchers. 

The  best  known  species  to  Americans  are 
Nepenthes  (order  Nepenfhacea)  of  which  about 
35  tropical  species,  mostly  Malayan,  have  been 
described.  These  are  the  pitcher-plants  seen 
in  greenhouses,  the  pitchers  pendant  upon  the 
ends  of  rather  narrow  leaves.  Two  genera  are 
American.  The  pitcher-plant  or  "side-saddle 
flower"  of  the  swamps  east  of  the  Rocky  Moun- 
tains, especially  well  known  east  of  the  Missis- 
sippi River,  belong  to  the  genus  Sarraccnia.  The 
other  genus  has  only  one  species  (^Daiiiiigtonia 
califoniica),  which  is  found  wild  only  at  high 
elevations  on  the  Pacific  coast.  Heliamphoyd 
nutans  is  a  unique  species  found  in  northern 
South  America.  These  three  genera  constitute 
the  order  Sarraceniacetc.  Cephatotus  follicularis 
is  an  Australian  species,  the  only  one  of  its 
genus.  Its  pitchers  resemble  those  of  Nepenthes, 
but  it  belongs  to  the  order  Saxifragaeea. 

Pitch'stone,  a  glassy  volcanic  rock,  re- 
sembling hardened  pitch  in  appearance.  In  color 
it  is  black,  dark  blue,  yellow,  reddish  brown,  or 
dark  green.  It  is  translucent  on  thin  edges  and 
breaks  with  a  conchoidal  or  splintery  fracture. 
It  occurs  in  the  form  of  dikes  and  as  lava-flows 
and  may  be  considered  as  a  natural  glass  formed 
by  the  rapid  cooling  of  those  lavas  of  which  com- 
mon feldspar  (orthoclase)  forms  a  considerable 
part.  Sometimes  it  is  spherulitic,_the  spherules, 
which  are  occasionally  of  large  size,  showing  a 
fibro-radial  structure.  It  is  found  chiefly  in 
]SIexico,  South  America  and  southern  Europe. 
Pith,  the  cylindrical  or  angular  column  of 
cellular  tissue  at  or  near  the  centre  of  the  stem 
of  a  plant,  also  called  the  medulla,  of  which  a 
good  example  is  afforded  by  Chinese  rice  paper, 
the  pith  of  the  Aralia  papyrifcra.  The  pith  is 
at  first  succulent  and  of  a  greenish  color,  after- 
ward it  becomes  dry,  and  in  many  plants  its  cells 
are  broken  up,  leaving  large  cavities.  In  its 
primary  state  it  appears  to  be  a  reservoir  of 
nourishment  for  the  embryo  plant.  See  Anat- 
omy of  Plants. 

Pith"ecanthro'pus  Erec'tus,  the  name 
given  by  Dr.  Eugene  Dubois  to  the  fossilized 
remains  found  by  him  in  Java  in  1891-2.  These 
consist  of  the  upper  part  of  a  cranium,  a  left 
femur,  and  two  molar  teeth,  and  indicate  an  ani- 
mal midway  between  man  and  the  higher  apes, 
and  of  Pleistocene  age.  Much  doubt  and  discus- 
sion was  aroused  at  first  in  regard  to  it  but  the 
weight  of  scientific  opinion  is  now  in  agreement 
with  the  opinion  of  its  discoverer.  The  animal 
when  erect  must  have  stood  5J'2  feet  high,  "and 
the    contents    of    the    cranium,"    says    Beddard, 


"must  have  been  l,ooc  cm.,  that  is  to  say  400  cm. 
more  than  the  cranial  capacity  of  any  anthropoid 
ape,  and  quite  as  great  or  a  trifle  greater  than 
the  cranial  capacity  of  some  female  Australians 
and  Veddahs ;  but  as  these  latter  are  not  five  feet 
in  height,  the  ape-like  man  had  really  a  less 
capacious  cerebral  cavity."  The  skull  in  form 
and  capacity  stands  roughly  midway  between 
that  of  a  young  chimpanzee  (with  no  crest), 
and  that  of  the  lowest  human  example  known  — 
the  man  of  Neanderthal.  Consult  the  discov- 
erer's monograph,  'Pithecanthropus  erectus' 
(Batavia,  1894,  in  German)  ;  reprinted  in  Eng- 
lish in  'Smithsonian  Report'  for  1898;  Haeckel 
and  Gadow,  <The  Last  Link'  (1898)  ;  and  Bed- 
dard,  'Mammalia'    (1901). 

Pithom,     pi'thom,    a    town     of     northern 
Egypt,  in  the  land  of  Goshen,  built  for  Rameses 
II.   by  the   children  of   Israel    (Exodus   i.    11). 
The  town  was  discovered  at  Tell  el  Maschulah, 
between  Ismailia  and  Tell  el  Kebir  in  1882,  and 
its  ruins  explored  by  Dr.  Naville   (1882-3).    A 
statue  of  Rameses  II.  was  unearthed  as  well  as  of 
other  monarchs  of  up  to  the  22d  dynasty  to  the        ■ 
time  of  the  Ptolemies.     Consult:  Naville,  'The       ■ 
Store-city  of  Egypt  and  the  Route  of  the  Exo-        ■ 
dus>    (1888). 

Pit'kin,  Timothy,  American  lawyer  and 
historian:  b.  Farmington,  Conn.,  21  Jan.  1766; 
d.  New  Haven,  Conn.,  18  Dec.  1847.  He  was 
graduated  at  Yale  in  1785;  became  a  lawyer 
and  a  leader  of  the  Connecticut  Federalists,  who 
elected  him  to  Congress  in  1805 ;  served  there 
for  14  years  ;  and  was  one  of  the  earliest  political 
historians  of  the  United  States.  He  wrote 
'Statistical  View  of  Commerce  of  the  United 
States  of  America'  (1816),  and  'Political  and 
Civil  History  of  the  L'nited  States  of  America 
from  the  Year  1763  to  the  Close  of  Washington's 
Administration*   (1828). 

Pit'man,  Benn,  American  phonographer: 
b.  Trowbridge,  Wiltshire,  24  July  1822.  He  was 
educated  in  the  academy  of  his  brother,  Sir 
Isaac  Pitman  (q.v.),  and  for  ten  years  engaged 
in  lecturing  on  and  teaching  phonography  in 
England.  In  1853  he  came  to  this  country  and 
established  the  Phonographic  Institute  at  Cin- 
cinnati, Ohio,  of  which  he  has  since  been  presi- 
dent He  was  military  recorder  of  State  trials 
during  the  Civil  War,  invented  the  electro- 
process  of  relief  engraving,  and  in  1873-92  was 
lecturer  on  art  and  teacher  of  artistic  wood- 
engraving  in  the  Cincinnati  Art  Academy.  He 
has  published:  'Manual  of  Phonography' 
(1854);  'History  of  Shorthand*  (1858);  'A 
Plea  for  American  Decorative  Art'  (1895)  ; 
'Phonographic  Dictionary'  (1899)  ;  'Life  of  Sir 
Isaac  Pitman'    (1902)  ;  etc. 

Pitman,  Sir  Isaac,  English  phonographer: 
b.  Trowbridge,  Wiltshire,  4  Jan.  1813 ;  d.  22  Jan. 
1897.  He  was  educated  in  London  at  the  Nor- 
mal College  of  the  British  and  Foreign  School 
Society,  and  in  1832  was  appointed  master  of 
the  British  school  at  Barton-on-Humber.  In 
1837  he  published  'Stenographic  Sound-Hand' 
which  under  the  present  title  of  phonography 
has  become  so  widely  used  as  to  practically  ex- 
tinguish the  earlier  systems.  The  agitation  for 
postal  reform  was  about  this  time  (1837)  at  its 
height,  and  Pitman  eagerly  looked  forward  to 
the  establishment  of  .the  Penny- Post.  The  Eng- 
lish government  offered  a  prize  of  £200  for  the 
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best  suggestion  as  to  the  collection  of  amounts 
for  prepaid  letters,  and  Pitman  submitted  a 
proposal  to  collect  postage  by  means  of  stamps, 
which  should  be  engraved  in  small  squares  of  an 
inch  space,  240  of  which,  at  one  penny,  would 
amount  to  £1.  He  further  pointed  out  the  ad- 
vantage to  the  public  of  being  able  to  transmit 
small  sums  by  means  of  such  stamps.  The 
'Phonographic  Journal,'  afterward  named  the 
•Phonetic  Journal,'  was  established  by  Pitman 
in  1842,  and  for  a  period  of  more  than  50  years 
was  personally  edited  by  him.  He  issued  numer- 
ous revised  manuals  and  over  200  works  in  his 
system  of  shorthand,  consisting  of  standard  and 
general  literature,  ranging  from  the  complete 
Bible  to  the  Vicar  of  Wakefield,  etc.  His  latest 
and  most  complete  treatise  on  phonography  is 
the  'Shorthand  Instructor,'  which  has  been  ex- 
tensively adopted  by  commercial  and  high 
schools.  He  w'as  also  intensely  interested  in  the 
subject  of  reform  in  English  spelling.  In  1894 
Pitman  was  knighted  by  Queen  Victoria  for  "his 
eminent  services  to  stenography."  He  died  after 
having  witnessed  the  introduction  of  his  short- 
hand into  every  English-speaking  country.  For 
a  description  of  his  system,  the  one  most  gen- 
erally used  by  expert  practitioners,  see  Short- 
hand. 

Pi'tri,  in  Hindu  mythology,  an  order  of 
divine  beings  inhabiting  celestial  regions  of  their 
own,  and  receiving  into  their  society  the  spirits 
of  those  mortals  for  whom  the  funeral  rites  have 
been  duly  performed.  They  include  therefore 
collectively  the  Manes  of  deceased  ancestors  (see 
L.^REs)  ;  but  the  principal  members  of  this  order 
are  beings  of  a  superior  nature. 

Pitt,  William,  English  parliamentary  ora- 
tor and  statesman :  b.  Hayes,  near  Bromley, 
Kent,  28  May  1759;  d.  Putney  23  Jan.  1806.  He 
was  the  son  of  the  Earl  of  Chatham  (q.v.).  In 
1773  he  entered  Pembroke  Hall,  Cambridge, 
where  his  knowledge  of  mathematics  and  the 
classics  seems  to  have  astonished  ripe  scholars. 
His  acquaintance  with  modern  literature  was 
slight.  Of  living  languages  besides  his  own 
he  was  almost  entirely  ignorant ;  an  imperfect 
knowledge  of  French  was  all  he  possessed.  His 
whole  education  was  directed  to  the  end  of 
making  him  a  great  parliamentary  orator.  In 
1778  he  entered  Lincoln's  Inn,  and  in  1780  was 
called  to  the  bar.  He  attended  the  western  cir- 
cuit once  and  was  introduced  into  Parliament 
by  Sir  James  Lowther,  as  representative  for  his 
borough  of  Appleby.  His  maiden  speech  was 
delivered  in  support  of  Burke's  financial  reform 
bill.  On  the  failure  of  Fox's  India  bill,  which 
produced  his  dismissal  of  the  North  and  Fox 
coalition  ministry,  Pitt,  although  at  that  time 
only  in  his  24th  year,  assumed  the  station  of 
prime  minister  by  accepting  the  posts  of  first 
lord  of  the  treasury  and  chancellor  of  the  ex- 
chequer. Although  strongly  supported  by  the 
sovereign,  he  stood  opposed  to  a  large  majority 
of  the  House  of  Commons,  and  with  the  excep- 
tion of  Henry  Dundas  (q.v.),  every  other  prom- 
inent debater  in  the  House  was  against  him. 
In  spite  of  many  defeats  in  the  Commons  he 
refused  to  dissolve  Parliament  or  resign,  until, 
having  at  last  obtained  a  majority,  he  fixed  the 
day  {24  March  1784)  on  which  the  king  dis- 
solved  Parliament. 

At     the     general     election     which     followed 


the  voice  of  the  nation  appeared  decidedly  in  his 
favor,  and  some  of  the  strongest  interests  in  the 
country  were  defeated,  Pitt  himself  being  re- 
turned by  the  University  of  Cambridge.  His  first 
nieasure  was  the  passing  of  his  India  bill,  estab- 
lishing the  board  of  control,  followed  by  much 
of  that  fiscal  and  financial  regulation  that  gave 
so  much  eclat  to  the  early  period  of  his  adminis- 
tration. The  establishment  of  the  delusire 
scheme  of  a  sinking  fund  followed  in  1786.  In 
1788  Pitt  resisted  the  doctrine  of  the  opposition 
that  the  regency,  during  the  king's  indisposition, 
devolved  upon  the  Prince  of  Wales  by  right. 
The  minister  maintained  that  it  lay  in  the  two 
remaining  branches  of  the  legislature  to  fill  up 
the  office,  but  that  the  prince  could  not  be  passed 
over  in  nominating  to  this  post.  By  the  adop- 
tion of  this  principle  he  was  enabled  to  pass  a 
bill  restricting  the  regent's  power,  which  the 
knig's  recovery  rendered  unnecessary.  The 
French  Revolution  now  broke  out,  and  in  1793 
war  arose  between  Great  Britain  and  France. 
Great  Britain  was  successful  by  sea,  but  during 
the  life  of  Pitt  the  conflict  on  the  Continent  was 
in  favor  of  France.  In  1800  the  Irish  union 
was  accomplished.  In  1801  the  opposition  of  the 
king  to  all  further  concession  to  the  Irish  Catho- 
lics caused  Pitt  to  resign  his  post.  The  Peace 
of  Amiens  succeeded;  and  the  Addington  ad- 
ministration, w'hich  concluded  it,  Pitt  supported 
for  a  time,  and  then  joined  the  opposition.  The 
new  minister,  who  had  renewed  the  war,  unable 
to  maintain  his  ground,  resigned ;  and  in  1804 
Pitt  resumed  his  post  at  the  treasury.  Returning 
to  power  as  a  war  minister,  he  exerted  all  his 
energy  to  render  the  contest  successful,  and 
found  means  to  engage  the  two  great  military 
powers  of  Russia  and  Austria  as  well  as  Sweden 
in  a  new  coalition,  which  was  dissolved  by  the 
battle  of  Austerlitz.  Pitt,  whose  state  of  health 
was  previously  declining,  was  sensibly  affected 
by  this  event,  as  he  was  also  by  the  parliamentary 
attack  upon  his  old  associate,  Lord  Melville  (see 
Dundas),  not  wholly  parried  either  by  minis- 
terial influence  or  the  merits  of  the  case.  Pitt  has 
been  much  criticised  as  a  war  minister,  but  with 
great  evident  injustice.  He  wisely  saw  that 
the  war  on  England's  part  must  be  naval.  He 
formed  coalitions  with  continental  powers  that 
were  to  act  on  land.  He  met  the  demands  of 
these  powers  by  large  subsidies.  If  the  coalitions 
failed,  as  they  did  fail,  Pitt  was  not  responsible 
for  the  self-seeking  of  his  continental  allies.  In 
peace  he  sought  parliamentary  reform,  strength- 
ened the  national  credit,  established  an  improved 
financial  system,  and  followed  a  successful  com- 
mercial policy.  He  was  altogether  above  the 
meanness  of  avarice,  his  personal  disinterested- 
ness being  extreme.  His  eloquence,  if  not  more 
elevated  or  profound,  was,  upon  the  whole,  more 
correct  than  that  of  any  other  orator  of  his 
time,  and  his  language  was  remarkably  copious 
and  well  arranged.  On  the  whole  Pitt  was  a 
minister  of  commanding  powers:  A  public  fu- 
neral was  decreed  by  Parliament,  and  a  grant  of 
£40,000  to  pay  his  debts.  Consult  Lord  Stan- 
hope's 'Life  of  Pitt'  (2d  ed.  1862)  :  Sergeant, 
'William  Pitt'  (1882);  Walford.  'William  Pitt: 
a  Biography'  (i8go)  ;  Rosebery,  'William  Pitt' 
(1891). 

Pitt,  'William  (1708-1778).    See  Chatham, 
Earl  of. 
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Pitt,  William  (1773-1857).  See  Amherst, 
William   Pitt. 

Pitt  Diamond.     See  Diamonds. 
Pitt,  Fort.      See  Pittsburgh. 

Pit'ta,  a  genus  of  small,  brilliantly  colored, 
short-tailed  birds  of  the  Oriental  tropics,  whose 
nearest  relatives  are  the  North  American  tyrant 
Hy-catchers.  They  are  noted  for  their  terrestrial 
habits,  and  are  sometimes  called  ground-thrushes 
and  ant-birds,  though  they  are  not  related  to  the 
thrushes  nor  do  they  eat  ants. 

Pitti  (pit'te)  Palace,  a  celebrated  Floren- 
tine palace,  the  second  in  size  in  the  world.    See 

pLOIiENCE. 

Pittsburg,  pits'berg,  Kan.,  city  in  Craw- 
ford County ;  on  the  Saint  Louis  and  S.  F.,  the 
Kansas  City  S.,  the  Atchison,  T.  &  S.  F.,  and 
the  Missouri  P.  R.R.'s ;  about  125  miles  south  of 
Kansas  City.  It  was  settled  in  1876  by  colonies 
from  the  eastern  and  southern  States ;  incor- 
porated as  a  city  of  the  third  class  the  same 
year,  and  as  a  city  of  the  second  class  in  1880. 
It  is  in  a  productive  agricultural  region,  and 
has  considerable  manufacturing  interests.  The 
chief  manufacturing  establishments  are  the  Kan- 
sas City  Southern  shops,  foundry  and  machine 
shops,  three  brick  plants,  packing  house,  planing 
mill,  roller  mills,  glass  factory,  artificial  ice 
plants,  the  electric-power  plants,  etc.  About 
550  men  employed  in  industries  in  the  city,  and 
about  1,600  men,  who  live  in  the  city,  are  em- 
ployed in  the  coal  mines  in  the  vicinity.  There 
is  a  large  trade  in  manufactured  goods,  coal, 
and  farm  products.  The  educational  institutions 
are  the  State  Manual  Training  Normal  School, 
a  high  school,  five  ward  and  one  parish  schools, 
and  a  public  library.  There  are  13  churches,  and 
one  private  and  one  denominational  hospital. 
The  two  National  banks  have  a  combined  capital 
of  $150,000  and  deposits  $1,800,000.  The  govern- 
ment is  administered  by  a  mayor,  who  holds 
office  two  years,  and  a  council  of  eight  members 
elected  from  the  four  wards.  Pop.  (1890)  6,697; 
.goj)    11,138.  J.    C.    BUCH.\N.\N, 

Editor  '■Kansan.' 

Pittsburgh,  or  Pittsburg,  Pa.  (the  former 
spelling  being  the  true  name  of  the  city  used 
upon  its  great  seal,  the  latter  being  the  spelling 
arbitrarily  adopted  by  the  superintendent  of 
public  printing  of  the  United  States),  the  me- 
tropolis of  the  Ohio  Valley,  and  county-seat 
of  Allegheny  County,  Pennsylvania. 

History. —  The  valleys  of  the  Ohio  and  the 
Mississippi  were  originally  claimed  by  the 
French  in  virtue  of  the  explorations  and  dis- 
coveries of  La  Salle  in  1669.  Virginia  laid  claim 
to  the  valley  of  the  Ohio  in  virtue  of  her  char- 
ters; and  in  1748  the  Ohio  Company  was  formed 
to  exploit  and  take  possession  of  the  region.  In 
174Q  a  French  expedition  under  Celeron  was 
despatched  to  formally  annex  the  Ohio  Valley 
to  the  French  crown.  This  expedition  was 
followed  by  the  French  in  the  spring  of  1752 
by  a  small  army  of  occupation,  which  did  not 
advance  further  than  the  present  site  of  the 
town  of  Venango,  Pa.  In  the  fall  of  1753 
Governor  Dinwiddle  of  Virginia  sent  George 
Washington  to  warn  the  French  against  fur- 
ther intrusion,  and  in  the  spring  of  1754  a 
force  of  Virginians  was  despatched  to  build  a 
fort   on   the   site   of  the  present   city  of   Pitts- 


burgh. While  engaged  in  this  work  the  small 
body  of  troops,  commanded  by  Captain  William 
Trent  and  Ensign  Edward  Ward,  was  con- 
fronted by  an  overwhelming  force  of  French  and 
Indians  coming  from  the  north.  The  Vir- 
ginians withdrew.  The  first  armed  encounter 
between  the  French  and  the  Virginians  took 
place  on  27  May  1754,  when  Washington  de- 
feated and  captured  a  body  of  French  troops  un- 
der Jumonville  near  the  mouth  of  Redstone 
Creek.  This  engagement  was  followed  by  the 
battle  of  Fort  Necessity,  where  the  Virginians 
were  defeated,  but  allowed  to  withdraw  with 
the  honors  of  war.  In  1755  an  attempt  to  re- 
take the  spot  was  made  under  the  command 
of  Major-General  Braddock.  It  resulted  in  the 
terrible  defeat  at  Braddock's  Field,  on  g 
June.  The  French,  who  had  in  the  meanwhile 
built  Fort  Duquesne,  held  the  region  until 
25  Nov.  1758,  when  they  fled  before  the  advance 
of  General  Forbes,  leading  an  army  of  10,000 
British  and  Colonial  troops.  In  the  dusk  of  the 
evening  of  that  day  Col.  Armstrong  planted  the 
dag  of  Great  Britain  over  the  smoldering  ruins 
of  Fort  Duquesne,  which  the  French  had  fired  as 
they  abandoned  it,  and,  at  the  suggestion  of 
Washington,  Forbes  called  the  place  Pitts- 
burgh. "It  is,"  says  Bancroft,  "the  most  en- 
during monument  to  William  Pitt.  America 
raised  to  his  name  statues  that  have  been  wrong- 
fully broken,  and  granite  piles,  of  which  not  one 
stone  remains  upon  another ;  but  long  as  the 
Monongahela  and  the  Allegheny  shall  flow  to 
form  the  Ohio,  long  as  the  English  tongue 
shall  be  the  language  of  freedom  in  the  bound- 
less valley  which  their  waters  traverse,  his  name 
shall  stand  inscribed  upon  the  gateway  of  the 
west."  The  English  occupation  continued 
until  the  outbreak  of  the  American  Revo- 
lution and  was  made  memorable  by  the 
series  of  engagements  which  took  place  on 
the  spot,  or  near  by,  during  the  period  of 
Pontiac's  conspiracy  and  the  events  of  the 
French  and  Indian  war.  The  only  remnant  of 
the  extensive  fortifications  erected  by  the  Brit- 
ish is  "The  old  Block-house,"  which  was  a 
redoubt  built  by  General  Bouquet  in  1763,  and 
which  is  still  standing.  A  town  was  laid  out 
about  Fort  Pitt  in  1764  under  the  authority  of 
Col.  John  Campbell,  and  this  plot,  which  was 
incorporated  in  subsequent  surveys,  is  commonly 
known  as  "the  old  military  plan."  The  "Manor 
of  Pittsburgh"  reserved  to  the  Penns  by  Act  of 
Assembly  in  1779,  had  been  originally  surveyed 
in  1769,  and  was  resurveyed  in  1783  by  George 
Woods.  In  the  following  year  a  portion  of  it 
was  plotted  as  the  site  of  the  town  of  Pitts- 
burgh. On  22  April  1794  the  place  was  incor- 
porated as  a  borough,  and  in  1816  it  was  re- 
incorporated as  a  city.  Numerous  acts  of  re- 
incorporation have  been  passed  since  then,  and 
the  original  limits  have  been  gradually  enlarged, 
but  the  present  corporate  limits  of  the  city  do 
not  fully  represent  the  actual  growth,  for  the 
two  cities  of  Allegheny  and  McKeesport,  and  a 
score  of  large  boroughs  adjacent,  represent  the 
overflow  of  the  energy  and  population  of  the 
original  settlement.  While  the  population  of 
Pittsburgh  proper  in  1904  is  only  about  375.000 
souls,  there  are  here  compacted  together  in  a 
community  to  all  intents  one,  except  for  petty 
political  purposes,  a  population  of  700,000  souls, 
while  .Allegheny  County  has  nearly,  if  not  quite, 
a  million  of  inhabitants. 
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Location  and  Facilities  for  Trans/'ortation. — • 
Pittsburgh  is  located  at  the  junction  of  the 
Allegheny  and  Monongahela  rivers,  which  here 
unite  to  form  the  Ohio  in  lat.  40°  30'  N.,  Ion. 
80°  W.  By  the  ^Monongahela  access  is  had 
for  a  hundred  miles  southward  to  the  im- 
mense coal-fields  of  West  Virginia,  and  by  the 
Allegheny  for  an  equal  distance  to  the  coal- 
and  oil-fields  of  western  Pennsylvania.  By  the 
Ohio  River  access  is  given  to  the  waters  of  the 
Gulf  of  Mexico  and  to  thousands  of  miles  of  nav- 
igable riverways  traversing  no  less  than  20 
States  of  the  Union.  Pittsburgh  is  located  in  the 
centre  of  the  largest  and  most  productive  fields 
of  coal,  petroleum,  and  natural  gas  on  the  con- 
tinent. The  abundance  of  cheap  fuel  has  made 
the  city  the  centre  for  all  those  great  indus- 
tries, which  depend  upon  fire  for  their  success- 
ful prosecution.  She  is  to-day  the  hearth  of  the 
nation,  at  which  the  spirit  of  Tubal  Cain  min- 
isters to  the  wants  of  men.  The  facilities  for 
transportation  by  water  have  been  enormously 
supplemented  by  the  construction  of  railways. 
At  the  present  time  there  are  14  dilTerent 
railways  entering  the  city,  connecting  with  all 
the  principal^  railway  systems  of  the  country. 

The  retail  trade  of  the  city  and  the  office- 
buildings  are  mostly  confined  to  the  compara- 
tively narrow  area  lying  between  the  junction 
of  the  two  rivers  north  of  the  eminence  known 
as  Grant's  Hill.  The  manufacturing  establish- 
ments e.xtend  in  every  direction  from  this  cen- 
tre along  the  rivers,  wherever  level  land  affords 
suitable  sites.  The  principal  residential  section 
of  the  city  is  located  in  what  is  known  as  the 
"East  End"  in  proximity  to  Schenley  and  High- 
land Parks.  Communication  between  all  parts 
of  the  city  is  facilitated  by  lines  of  electric 
railways,  under  the  control  of  the  Pittsburgh 
Railways  Company,  a  corporation  which  ope- 
rates 411  miles  of  track  within  the  limits  of 
Allegheny  County,  250  of  them  within  the 
limits  of  Pittsburgh  proper.  There  are  267  miles 
of  paved  streets  in  Pittsburgh  and  300  miles  of 
streets  opened  by  ordinance,  but  as  yet  unpaved, 
making  a  total  of  567  miles  of  streets.  In 
addition  there  are  22  miles  of  graded  and 
superbly  macadamized  boulevards.  There  are 
340  miles  of  sewers  varying  in  size  from  15 
inches  to  II  feet  in  diameter.  Within  the 
city  _  there  are  50  bridges  belonging  to  the 
municipality,  having  an  aggregate  value  of  ap- 
proximately $3,000,000.  This  does  not  include 
railway  bridges,  of  which  there  are  a  score  or 
more  of  large  size,  nor  the  great  bridges  con- 
necting Pittsburgh  and  Allegheny,  which  belong 
to  private  corporations  and  represent  a  valuation 
far  exceeding  that  just  given.  There  is  no  city 
in  the  United  States  in  which  there  are  so  many 
bridges  and  of  such  various  styles  of  construc- 
tion. This  is  due  to  the  broken  topography  of 
the    site. 

Manufactures  and  Commerce. —  The  manu- 
facturing energies  of  Pittsburgh  have  resulted  in 
enormous  developments  along  certain  lines.  The 
Pittsburgh  district  produces  65  per  cent  of  all 
the  coke  manufactured  in  the  United  States,  the 
output  in  the  year  1902  amounted  to  14,138,740 
tons,  having  a  total  value  of  $33,508,714.  Pitts- 
burgh, in  igo2,  mined  and  sent  to  market  over 
40,000,000  tons  of  bituminous  coal,  valued  at 
$60,000,000.  In  the  same  year  the  city  pro- 
duced 25  per  cent  of  all  the  pig  iron,  and  40 
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per  cent  of  all  the  steel,  and  57  per  cent  of  all 
the  structural  iron  and  steel  manufactured  in 
the  United  States;  tliat  is  to  say:  4,260,719  tons 
of  pig  iron,  and  5-138,539  tons  of  steel  of  various 
kinds.  Pittsburgh  makes  more  steel  rails  and 
more  armor-plate  for  battle-ships  than  any  other 
place  on  the  continent.  Pittsburgh  is  the  centre 
of  the  glass  manufacturing  industry  of  North 
America.  The  product  of  table-ware  in  1902 
amounted  to  95,000  tons ;  of  window  glass  to 
1,884,388  boxes;  and  of  plate  glass  to  13,500,000 
square  feet.  The  manufacture  of  electrical 
machinery,  of  airbrakes,  locomotives,  steam- 
engines,  and  other  forms  of  machinery  has 
risen  to  large  proportions.  The  largest  manu- 
factory of  corks  in  the  world  (a  corollary  of 
the  manufacture  of  glass  bottles)  is  located 
here,  and  also  one  of  the  most  famous  estab- 
lishments for  the  manufacture  of  instruments 
of  precision.  Pittsburgh  is  also  engaged  in  the 
manufacture  of  salt,  fire-brick,  building-brick, 
stoves,  brass-ware,  bronze-ware,  white  lead, 
pottery,  leather,  paper,  and  lumber.  Over 
1,000,000,000  feet  of  lumber  were  sold  in 
the  Pittsburgh  market  in  the  year  1902.  Pitts- 
burgh is  also  the  centre  of  large  and  important 
chemical  industries,  and  is  heavily  engaged  in 
the  production  of  food  products  —  meats,  pre- 
serves, and  pickles  —  the  largest  pickling  and 
preserving  establishment  in  North  America  be- 
ing situated   on   the  banks  of  the  Allegheny. 

Among  the  more  colossal  industries  located 
here  are  those  until  recently  under  the  direct 
control  of  Andrew  Carnegie  and  his  part- 
ners, now  forming  a  part  of  the  United  States 
Steel  Corporation,  the  American  Iron  Works, 
familiarly  known  as  "Jones  and  Laughlin's"  Iron 
Works,  the  great  complex  of  industries  con- 
trolled by  George  Westinghouse  and  his 
associates,  the  Pressed  Steel  Car  Works,  the 
works  of  the  Pittsburgh  and  the  Standard  Plate 
Glass  companies,  the  factories  of  the  American 
Window  Glass  Company,  and  the  National  Glass 
Company.  There  are  in  Pittsburgh  over  4,500 
manufacturing  establishments,  and  the  aggre- 
gate capital  employed  in  them  is  not  far  from 
half   a   billion   of   dollars. 

The  favorable  location  of  Pittsburgh  as  a 
distributing  point,  within  a  night's  ride  by  rail 
of  all  the  leading  cities  of  the  eastern  seaboard 
from  Albany  to  Washington,  and  of  the  West 
from  Chicago  to  Indianapolis  and  Louisville,  has 
gradually  led  to  the  upbuilding  of  a  very  ex- 
tensive trade  in  drygoods,  groceries,  and  other 
merchandise.  In  fact,  no  other  city  on  the 
continent  is  so  favorably  situated  for  distribu- 
tive mercantile  operations,  as  is  shown  by  the 
following  table  of  distances  by  rail :  Distance 
of  Pittsburgh  to  Wheeling,  67  miles;  to  Cleve- 
land 150  miles;  to  Buffalo  270  miles;  to  Cincin- 
nati 313  miles ;  to  Baltimore  334  miles ;  to  Phil- 
adelphia 354  miles ;  to  Washington  360  miles ; 
to  Indianapolis  381  miles;  to  Louisville  423  miles; 
to  New  York  430  miles ;  to  Chicago  468  miles ; 
to  Albany  535  miles.  The  facilities  for  cheap 
transportation  by  water  have  already  been 
pointed  out. 

The  aggregate  tonnage  of  Pittsburgh  carried 
into  and  out  of  the  city  by  rail  and  water  in 
the  year  igo2  amounted  to  the  enormous  total  of 
87,000,000  tons,  vastly  exceeding  in  volume  that 
of  any  other  city  on  the  globe. 

Banking  Facilities. —  For  the  prosecution  of 
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this  vast  business  a  large  capital  is  required. 
Tlie  banking  institutions  of  Pittsburgh  at  the 
close  of  business  on  31  Dec.  1903,  reported 
aggregate  resources  amounting  to  $414,253,161. 
The  Bank  of  Pittsburgh  is  the  oldest  bank  on 
the  continent  west  of  the  Appalachian  Moun- 
tains. The  business  transactions  of  the  city 
represented  by  the  exchanges  made  in  her  clear- 
ing-house during  the  year  1903  amounted  to  the 
enormous  total  of  $2,738,473,869.70.  Pittsburgh 
in  the  amount  of  her  traffic  represented  by  the 
exchanges  of  her  clearing-house  stands  sixth  in 
rank  among  the  great  cities  of  the  country,  being 
outclassed  only  by  New  York,  Chicago,  Boston, 
Philadelphia,  and  Saint  Louis,  in  the  order 
nained,  though  it  frequently  happens  that  the 
exchanges  in  the  Pittsburgh  clearing-house  in 
a  given  week  exceed  those  of  Saint  Louis.  The 
pay-rolls  made  out  in  the  banking  institutions  of 
the  city  average  $20,000,000  per  month,  repre- 
senting only  a  portion  of  the  immense  sum  that 
is  annually  paid  out  in  the  form  of  wages  to 
those  who  are  engaged  in  the  manufactories  and 
industrial  establishments. 

Newspapers,  etc. —  The  Pittsburgh  Gazette, 
established  in  1786,  is  the  oldest  newspaper  in 
the  valley  of  the  Mississippi  having  a  continuous 
life.  There  are  published  in  Pittsburgh  over  60 
newspapers,  of  which  10  are  daily,  the  remainder 
weekly,  trade,  religious,  and  social.  In  addition 
to  newspapers  there  are  a  number  of  other 
periodicals  in  the  form  of  magazines  devoted  to 
various  interests,  which  are  published  here. 
A  number  of  books  bearing  Pittsburgh  imprints 
have  been  issued  beginning  so  far  back  as  1789, 
and,  while  publishing  is  not  one  of  the  leading 
industries  of  the  place,  a  by  no  means  incon- 
siderable amount  of  it  is  annually  done  in  this 
busy  centre. 

Churches. —  Pittsburgh  is  famous  for  its 
numerous  and  beautiful  churches.  There  are 
over  300  houses  of  worship  of  all  denom- 
inations in  Pittsburgh  and  Allegheny.  Almost 
every  religious  denomination  is  represented 
by  a  house  of  prayer,  so  that  the  early  prediction 
of  Arthur  Lee,  who  visited  the  place  in  1784 
and  found  "not  a  priest  of  any  persuasion,  nor 
church  nor  chapel,*'  and  who  therefore  declared 
the  people  to  be  "likely  to  be  damned  without 
the  benefit  of  clergy,'*  is  certain  not  to  be  ful- 
filled. Pittsburgh  is  the  seat  of  a  Roman 
Catholic  and  a  Protestant  Episcopal  bishop,  but 
being  Scotch  in  its  first  settlement  it  is  alinost 
as  strongly  Presbyterian  as  Edinburgh  or  Glas- 
gow. Among  the  more  beautiful  edifices  may 
be  mentioned  the  First,  the  Third,  the  Shady- 
side  and  the  Bellefield  Presbyterian  churches, 
Christ  Methodist  Episcopal  Church ;  Trinity 
Protestant  Episcopal  Church ;  the  First  and  the 
Si.xth  United  Presbyterian  churches ;  and  the 
new  Roman  Catholic  Cathedral  at  the  corner  of 
Fifth  Avenue  and  Craig  Street.  But  these  are 
only  a  few  of  the  many  beautiful  and  costly 
churches,  of  which  scores  have  been  erected  in 
the  past  two  decades. 

Schools,  Colleges,  etc. —  The  public  schools 
of  Pittsburgh  and  Allegheny  are  numerous 
and  many  of  the  school  edifices  are  stately 
and  costly  structures,  especially  some  of 
those  erected  in  recent  years.  The  Western 
University  of  Pennsylvania,  which  had  its  be- 
ginning in  1787  as  the  Pittsburgh  Academy  and 
is   the  first  instit'ition  of  learning  incorporated 


west  of  the  Allegheny  Mountains,  north  of  the 
Ohio  River,  has  in  the  neighborhood  of  1,00a 
students  in  the  various  departments  of  litera- 
ture, law,  engineering,  medicine,  dental  sur- 
gery, and  pharmacy.  The  Observatory  belong- 
ing to  the  University  is  famous  because  of  the 
splendid  researches  which  were  there  carried  on 
in  former  years  by  Professors  S.  P.  Langley  and 
J.  E.  Keeler.  Theological  seminaries  of  the 
Presbyterian,  the  United  Presbyterian,  and  the 
Reformed  Presbyterian  Church  are  situated 
here,  the  oldest  being  that  of  the  Presbyterian 
Church,  known  as  "The  Western  Theological 
Seminary,"  which  has  educated  many  of  the 
foremost  clergymen  of  that  denomination,  and 
has  reckoned  in  its  faculty  some  of  the  leading 
theologians  of  America.  The  Pennsylvania  Col- 
lege for  Women  is  an  important  institiition. 
There  are  a  large  number  of  denominational 
schools  in  the  city,  and  private  academies  to  fit 
youth  for  college  are  numerous.  The  leading 
Roman  Catholic  school  is  known  as  the  Pitts- 
burgh College  of  the  Holy  Ghost.  Among  the 
academies  the  Pittsburgh  Academy  aiid  the 
Shadyside  Academy  are  both  excellent  institu- 
tions of  similar  grade.  At  the  entrance  to 
Schenley  Park,  in  Pittsburgh,  is  located  the 
Carnegie  Institute,  with  an  extensive  gallery 
of  art,  one  of  the  largest  museums  in 
America,  and  an  exceptionally  beautiful  and 
perfect  Music  Hall.  Pittsburgh  has  in  recent 
years  achieved  through  this  noble  foundation  a 
world-wide  reputation  as  a  centre  of  artistic  and 
scientific  activity.  Connected  with  tfte  Insti- 
tute is  a  school  for  industrial  training  for  which 
the  generous  founder,  Andrew  Carnegie,  has 
given  an  endowment  of  $2,000,000. 

Libraries. — The  Carnegie  Free  Library  of 
Pittsburgh  is  the  greatest  establishment  of  its 
kind  founded  by  the  princely  benefactor  whose 
name  it  bears.  The  Central  Library  is  supple- 
mented by  a  number  of  branch  libraries  located 
in  various  parts  of  the  city  and  beautifully  and 
commodiously  housed.  There  were  in  1902  in 
the  Carnegie  Library  about  150,000  vokimes. 
The  Allegheny  County  Law  Library  is  one  of 
the  largest  and  most  perfect  libraries  of  its  kind 
in  America.  It  is  located  in  the  Allegheny 
County  Court-house.  The  library  of  the  West- 
ern Theological  Seminary  contains  about  30,000 
volumes,  chiefly  theological  and  historical.  The 
libraries  of  the  Western  University  and  of  the 
Allegheny  Observatory,  under  the  same  con- 
trol, are  rich  in  classical  and  astronomical 
literature.  There  are  several  large  and  very 
valuable  private  libraries,  and  a  number  of  the 
citizens  of  Pittsburgh  have  established  for  them- 
selves national  reputations  as  bibliophiles. 

Hospitals  and  Other  Charitable  Institutions. 
— The  hospitals  of  Pittsburgh  are  numerous  and 
some  of  them  are  very  large  and  well  equipped. 
There  are  14  hospitals  in  Pittsburgh  of 
primary  importance.  Besides  the  hospitals  of 
the  city  there  are  80  other  strictly  chari- 
table institutions,  such  as  the  Newsboys'  Home, 
homes  for  nurses,  widows,  the  aged,  the  friend- 
less, incurables,  for  working  girls,  and  for 
orphans ;  asylums  for  the  deaf  and  dumb  and  the 
blind,  for  fallen  women,  and  released  convicts. 
Bath  houses,  Christian  associations  for  young 
men  and  young  women,  and  a  host  of  other 
kindred  enterprises  show  that  the  benevolence 
of  the  people  of  the  city  has  expressed  itself  in 
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I.  Carnegie  Library. 


2.   Entrance  to  Highland  Park. 
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multitudinous  forms  and  ways.  Pittsburgh  is 
the  seat  of  the  philanthropies  of  the  United 
Presbyterian  Church,  and  the  Presbyterian 
Board  of  Missions  to  the  Freedmen. 

Parks  and  Cemeteries. — The  two  largest 
parks  in  Pittsburgh  are  Schenley  Park  and 
Highland  Park.  The  former  was  a  gift  to  the 
city  by  the  late  Mrs.  Mary  E.  Schenley  of  Lon- 
don, England,  who  was  born  in  Pittsburgh ;  the 
latter  was  acquired  by  the  city  through  a  series 
of  purchases.  There  are  nearly  i,ooo  acres  in 
these  two  parks,  which  are  connected  with  each 
other  by  a  system  of  boulevards.  There  are 
many  smaller  parks.  In  Highland  Park  are  the 
Zoological  Gardens,  the  main  building  of  which 
was  a  gift  to  the  city  by  the  late  Hon.  C.  L. 
Magee.  In  the  West  Park  in  Allegheny  and  in 
Schenley  Park,  Pittsburgh,  are  beautiful  and 
extensive  conservatories,  the  gift  of  Henry 
Phipps,  Jr.  The  conservatories  in  Schenley 
Park  are  the  largest  in  America. 

The  Allegheny  and  the  Homewood  Ceme- 
teries are  extensive  and  beautifully  laid  out. 
The  display  of  commemorative  statuary  in  the 
former  is  remarkable  on  account  of  its  richness 
and  costliness. 

Notable  Buildings. —  Besides  the  churches,  to 
which  reference  has  already  been  made,  there  are 
many  fine  edifices  in  Pittsburgh.  The  Alle- 
gheny County  court-house  is  one  of  the  noblest 
public  buildings  in  America,  justly  esteemed 
the  masterpiece  of  H.  H.  Richardson,  the  archi- 
tect. The  United  States  custom-house  and  post- 
office  building  on  Smithfield  Street  is  a  large, 
costly,  but  not  especially  attractive  edifice.  The 
Frick  Building,  the  Carnegie  Building,  the 
Farmers  Deposit  Bank  Building,  and  the  build- 
ing of  the  People's  Savings  Bank  are  a  few  of  a 
multitude  of  imposing  and  splendid  structures 
built  in  the  "sky-scraper"  style,  which  in  recent 
years  have  been  erected,  and  command  attention 
by  their  great  size  and  splendid  interior  finish. 

The  new  buildings  of  the  Carnegie  Library 
and  Museum  at  the  entrance  of  Schenley  Park, 
when  they  are  completed,  will  be  larger  than 
any  other  structure  of  the  kind  in  the  New 
World,  covering  over  six  acres  and  costing 
nearly    seven    million    dollars. 

Theatres,  etc. —  There  are  i6  theatres  and 
halls  in  Pittsburgh  in  which  entertainment 
ranging  from  light  vaudeville  to  heavy  scientific 
lectures  are  provided  for  people  according  to 
their  tastes.  The  Pittsburgh  Exposition  Build- 
ing is  a  notable  structure,  and  here,  as  well  as  in 
the  Music  Hall  of  the  Carnegie  Institute,  there 
are  annually  given  musical  performances  of  a 
very  high  order,  which  are  exceedingly  well 
patronized,  for  Pittsburgh  is  a  music-loving  city. 
The  Pittsburgh  Orchestra,  under  the  leadership 
at  first  of  Frederick  Archer  and  later  of  Victor 
Herbert,  has  achieved  an  international  fame. 

Clubs,  Hotels,  etc. —  There  are  numerous 
clubs,  the  principal  being  the  Pittsburgh,  the 
Duquesne,  the  L^nion,  the  University,  the  Mo- 
nongahela,  the  Allegheny  Country,  the  Pitts- 
burgh Country,  and  the  Pittsburgh  Golf 
Clubs.  All  of  these  organizations  existing  for 
social  purposes  are  handsomely  housed.  There 
are  numerous  and  commodious  hotels.  The 
social  life  of  the  community  is  marked  by 
a  generous  hospitality  which  causes  the  city  to 
be  preferred  by  multitudes  as  a  place  of  resi- 


dence in  spite  of  the  somewhat  gloomy  skies 
which  prevail  in  the  late  fall  and  in  the  early 
sprmg.  The  citizens  of  Pittsburgh  who  have 
risen  to  distinction  in  the  various  walks  of  life 
are  legion.  From  her  distinguished  bar  she  has 
given  to  the  bench  of  the  United  States  Supreme 
Court  several  judges,  to  the  capital  of  the  nation 
many  distinguished  senators,  representatives, 
and  cabinet  officers,  to  the  capital  of  the  State 
not  a  few  of  her  governors,  and  has  added  to  the 
long  list  of  the  world's  most  eminent  inventors, 
financiers,  philanthropists,  artists,  musicians, 
and  men  of  science  a  striking  array  of  names 
with  which  the  student  of  her  history  is  familiar. 
She  is  proud  of  her  Stephen  C.  Foster,  whose 
songs  are  sung  the  world  over;  of  her  Keeler, 
who  wrote  his  name  upon  the  stars ;  of  her 
Westinghouse,  prince  of  inventors ;  and  her 
Carnegie,  king  of  philanthropists.  She  is  proud 
of  her  sons,  a  mighty  army  of  them,  the  story 
of  whose  deeds  would  fill  an  encyclopaedia,  who 
in  all  the  walks  of  human  life  have  done  honor 
to  the  great,  gray  city,  which  sits  as  the  mother 
of  prosperity  at  the  fountain-head  of  the  beauti- 
ful Ohio.  w.  J.  Holland,  LL.D., 
Director  The  Carnegie  Museum,  Pittsburgh,  Pa. 

Pittsburg  Landing,  Battle  of.  See  Shiloh, 
Battle  of. 

Pittsfield,  pits'feld,  Mass.,  city,  county-seat 

of  Berkshire  County :  on  the  New  York,  N.  H. 
&  H.  and  the  Boston  &  M.  R.R.'s ;  about  50  miles 
northwest  of  Springfield.  It  was  settled  in  1743, 
incorporated  as  a  town  in  1761,  and  chartered 
as  a  city  in  1891.  It  was  called  at  first  Boston 
Plantation  and  Poontoosuck,  but  the  name  was 
changed  to  Pittsfield  when  it  was  incorporated. 
Within  the  present  corporate  limits  are  several 
small  villages.  The  city  is  noted  as  the 
centre  of  a  residential  section  among  the 
Berkshire  JTills ;  but  it  has  considerable 
manufacturing;  the  chief  industrial  estab- 
lishments are  foundry  and  machine  shops, 
electrical  machinery  and  supply  works,  a  silk 
mill,  cotton  and  woolen  mills,  paper  mills,  and 
a  shoe  factory.  The  principal  public  buildings 
are  the  Berkshire  Athenaeum  (cost  $100,000),  the 
Crane  Art  Museum,  the  court-house,  built  of 
white  marble  at  a  cost  of  $400,000;  the  Berkshire 
Life  Insurance  building,  the  County  Savings 
Bank,  and  the  County  Home  for  Aged  Women. 
The  educational  institutions  are  the  high  school. 
Saint  Joseph's  Academy,  public  and  parish  ele- 
mentary schools,  the  Henry  W.  Bishop  Training 
School  for  Nurses,  the  Berkshire  Historical  So- 
ciety, the  public  library  containing  about  40.000 
volumes  and  connected  with  the  Berkshire 
AthensEum.  Pittsfield  is  the  headquarters  of  the 
Agassiz  Association  (q.v.).  There  are  three 
public  parks,  in  one  of  which  is  a  statue,  'The 
Color  Bearer.*  The  large  exhibition  grounds  of 
the  Berkshire  Agricultural  Society  have  been 
in  existence  since  1810. 

The  government,  administered  under  a  re- 
vised charter  of  1895,  provides  for  a  mayor,  who 
holds  office  one  year,  and  a  council.  The  mayor 
appoints  the  license  commissioners  and  the  coun- 
cil elects  several  of  the  administrative  officials. 
The  school  committee  is  chosen  at  the  popular 
election.  The  city  owns  and  operates  the  water- 
works. Pop.  (iSgo)  17,281;  (1900)  21,766. 
Consult:  Smith.  'History  of  Pittsfield';  Mul- 
lany,  'History  of  Berkshire  Hills.' 
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Pittston,  plts'ton,  Pa.,  city  in  Luzerne 
County ;  on  the  Susquehanna  River,  and  on  the 
Delaware  &  H.,  the  Delaware,  L.  &  W.,  the 
Lehigh  Valley,  and  the  Central  of  N.  J.  R.R.'s ; 
about  nine  miles  southwest  of  Scranton.  On  the 
opposite  side  of  the  river  is  West  Pittston,  which 
is  mainly  a  residential  towiv  Pittston  is  an  in- 
dustrial centre  of  considerable  importance.  It 
is  connected  by  belt-line  electric  railroads  with 
Vanticoke,  Plymouth,  and  Wilkes-Barre.  It  was 
settled  in  1770,  laid  out  in  1768,  incorporated  as 
a  borough  in  1803,  and  in  1894  was  chartered  as 
a  city.  It  was  named  in  honor  of  William  Pitt, 
when  it  was  first  laid  out,  but  for  some  years  it 
was  called  Pittston  Ferry.  It  is  in  the  midst 
of  the  Wj'oming  anthracite  region  and  its  chief 
industries  are  connected  with  the  mining  and 
shipping  of  coal.  In  the  vicinity  are  deposits  of 
fire-clay.  The  chief  manufacturing  establish- 
ments are  flour  and  lumber  mills,  knitting  mills, 
foundries,  machine  shops,  brick  and  terra-cotta 
works,  stove  and  engine  works,  breweries,  tool 
works,  ladies'  underwear  factory,  dye  works,  and 
steel  range  works.  The  number  of  men  engaged 
in  the  mining  and  shipping  of  coal  is  in  the 
thousands.  The  principal  educational  institu- 
tions are  the  public  and  parish  schools,  and  a 
fine  public  library.  It  has  a  hospital,  which  was 
opened  in  1893.  The  banks,  tiational  and  savings, 
have  a  combined  capital  of  $400,000.  Pop. 
(1880)    7,472;    (1890)    10,302;    (1900)    12,556. 

Pit'uitary  Body  or  Gland,  a  small  oval, 
reddish-gray,  vascular  mass  lodged  in  a  depres- 
sion (pituitary  fossa)  of  the  sphenoid  bone,  and 
connected  with  the  brain  by  a  pedicle.  It  con- 
sists of  two  lobes.  Its  function  is  not  clearly 
established.  Some  writers  believe  that  the 
pituitary  bodies  destroy  certain  substances  which 
have  a  to.xic  influence  on  the  nervous  system ; 
others,  that  they  secrete  material  needed  for 
the  proper  action  of  the  trophic  apparatus ;  still 
others,  that  they  influence  blood-pressure.  Acro- 
megaly (q.v.)  is  believed  by  some  authorities 
to  be  due  to  a  modification  of  the  functions  of 
the  pituitary  bodies. 

Pityri'asis,  an  affection  of  the  skin  (pity- 
ii'asis  siiiifilcx),  characterized  by  a  scurfiness 
of  the  epidermis,  with  numerous  branny  scales. 
It  is  also  a  symptom  of  various  skin  diseases 
attended  by  accumulations  upon  the  surface  of 
the  body  of  oily,  wa.xy,  or  bran-like  scales. 
Pityriasis  capitis  (dandruft'),  beginning  as  a  mild 
affection,  may  become  a  part  of  dermatitis 
seborrhcva,  an  inflammation  of  the  derma  of 
the  scalp;  lichen  piliaris  {pityriasis  rosea)  is  a 
hypertrophic  disease  with  conical  elevations  of 
sebaceous  material  and  epithelial  cells  about  the 
orifices  of  hair-follicles ;  pityriasis  rubra  is  an 
inflammatory  disease  of  the  entire  skin  with 
abundant  thin  white  scales. 

The  favorite  seats  of  pityriasis  are  the  scalp, 
face,  back,  chest,  umbilicus,  and  the  genital 
organs,  but  it  may  involve  the  whole  body. 
Though  usually  a  mild  affection,  it  may  be  severe 
andlast  for  months.  In  many  cases  there  is  lit- 
tle inflammation,  the  skin  being  pale  and  either 
dry  or  greasy.  Pityriasis  occurs  especially  in 
ansemic  and  chlorotic  individuals,  and  is  often 
increased  by  care,  anxiety,  or  dissipation. 
Treatment  calls  for  tonics,  attention  to  hygienic 
measures,  and  the  application  locally  of  fatty 
substances,  especially  stimulating  ointments.     In 


pityriasis  of  the  face,  e.xposure  to  cold  winds  is 
often  irritating ;  therefore  before  going  into  the 
open  air  apply  a  soothing  lotion.  Consult 
Kaposi,  'Pathology  and  Treatment  of  Diseases 
of  the  Skin'    (1895). 

Pit'zer,  Alexander  White,  .American  Pres- 
byterian clergyman ;  b.  Salem,  Va.,  14  Sept. 
1834.  He  was  graduated  from  Hampden-Sidney 
College,  Virginia,  in  1854,  studied  theology,  and 
was  licensed  to  preach  in  1856.  After  holding 
pastorates  in  Kansas  and  Virginia  he  was  pro- 
fessor of  biblical  theology  at  Howard  University, 
D.  C,  1876-90  and  is  now  (1904)  pastor  of  the 
Central  Presbyterian  Church  at  Washington, 
which  he  organized  in  1868.  He  has  published : 
'Ecce  Deus  Homo*  (1868)  ;  'Christ,  the  Teacher 
of  Men'  (1877);  'The  New  Life'  (1887); 
'Predestination'    (1899);   etc. 

Piura,  pe-oo'ra,  a  river,  department  or 
province,  and  city  of  northern  Peru.  (l)  Rio 
de  Piura,  or  Sechura,  rises  in  the  coast  Cordil- 
lera scarcely  100  miles  from  where  it  empties 
into  the  Pacific  at  a  point  nearly  due  west  from 
its  source,  but  by  its  great  sweep  to  the  north 
around  the  Sechura  desert  makes  its  actual 
length  nearly  200  miles.  It  is  called  Huarmaca 
in  its  upper  course,  and  near  Sechura  Bay  and  be- 
low Sechura  desert  is  named  the  Sechura.  It  is 
navigable  from  February  to  June.  (2)  The  de- 
partment on  the  extreme  northeastern  corner  of 
Peru,  is  bounded  by  Ecuador  to  the  north,  the 
department  of  Cajamarca  to  the  east,  Lambaye- 
que  to  the  south,  and  the  Pacific  to  the  west ; 
and  has  an  area  of  about  16,000  square  miles. 
The  mountains  on  the  eastern  border  and  the 
Cordillera  of  the  coast  are  rich  with  pasture 
grasses ;  the  coast  is  practically  a  desert,  but  has 
rich  mineral  deposits  of  petroleum,  salt  and 
soda.  Pop.  (1896)  213,900.  (3)  The  capital 
city  of  the  department  on  the  right  bank  of  the 
river  is  connected  by  rail  with  Payta,  its  harbor, 
which  has  a  population  of  3,500.  The  surround- 
ing country  grows  a  fine  grade  of  cotton,  when 
there  is  any  rainfall.  The  other  exports  of 
the  city  are  salt,  hides,  and  cinchona  bark.  Pop. 
(est.)    12,000. 

Pius,  pi'us,  the  name  of  ten  popes,  as 
follows : 

Pius  I.,  Saint:  d.  155.  Very  little  more  is 
known  of  him  than  that  he  succeeded  Hyginus 
in  142.     His  day  is  11  July. 

Pius  II.  (.'Eneas  Sylvius  Piccolomini, 
e-ne'as  sil'vl-iis  pik-k6-16m'e-ne) :  b.  Corsig- 
nano,  near  Siena,  18  Oct.  1405;  d.  Ancona  14 
Aug.  1464.  He  belonged  to  an  illustrious  family 
and  in  1431  assisted  at  the  Council  at  Basel  as 
secretary.  He  was  subsequently  secretary  to  the 
antipope  Feli.x  V..  and  then  to  the  Emperor 
Frederick  III.,  by  whom  he  was  employed  on 
various  embassies.  Eugenius  IV.  made  him 
apostolic  secretary  and  by  Nicholas  V.  he  was 
made  bishop  of  Trieste  in  1447  and  sent  as  nuncio 
to  Bohemia,  Moravia  and  Silesia.  He  became 
bishop  of  Siena  in  1449  and  Cali.xtus  III.  created 
him  cardinal.  Early  in  his  career  he  was  a  lib- 
eral in  ecclesiastical  matters,  but  he  now  became 
a  staunch  upholder  of  papal  authority  both  in 
opposition  to  the  secular  power  and  to  the  au- 
thority of  councils.  He  was  one  of  the  most 
learned  men  of  his  day  and  distinguished  by 
moderation  and  a  conciliatory   spirit.     He  sue- 
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ceeded  Calixtus  III.  in  1458,  and  in  the  next 
year  assembled  a  congress  at  Mantua  to  plan 
a  crusade  against  the  Turks,  but  nothing  of 
importance  was  then  accomplished.  He  is  best 
known  at  the  present  day  by  his  writings,  and 
as  author  and  scholar  furnishes  an  excellent 
example  of  the  learning  of  the  Renaissance. 
His  works  include:  'History  of  Bohemia'  ;  *Cos- 
mographia'  ;  'History  of  the  Council  of  Basel'  ; 
'History  of  Frederick  HI.' ;  etc.  Consult:  Lives 
by  Voigt  (1856-63)  and  Weiss  (1897);  Creigh- 
ton,   'Historical  Essays  and  Reviews'    (1902). 

Pius  III.  (Francesco  Todeschini,  fran- 
ches'kd  to-des-ke'ne) :  b.  Siena  1439;  d.  18 
Oct.  1503.  He  was  a  nephew  of  Pius  II.,  by 
whom  he  was  made  bishop  of  Siena  and  subse- 
quently cardinal.  He  was  elected  Pope  in  suc- 
cession to  Alexander  VI.  on  22  Sept.  1503,  but 
died  only  26  days  afterward. 

Pius  IV.  (Giovanni  Angelo  de'  Medici, 
j6-van'ne  an'ja-l6  da  ma'de-che) :  b.  Milan 
31  March  1499;  d.  9  Dec.  1565.  He  studied  med- 
icine and  law,  but  subsequently  entered  the 
church  and  was  made  an  archbishop  in  1545,  and 
cardinal  in  1549.  Ten  years  later  he  succeeded 
Paul  IV.  in  the  papal  chair.  The  most  important 
event  of  his  pontificate  was  the  re-opening  of 
the  Council  of  Trent.  In  1564  he  published  a 
bull  confirming  the  decrees  of  this  council.  The 
confession  of  faith  known  as  the  Creed  of  Pius 
IV.  (q.v. )  was  put  forth  by  him  as  a  statement 
of  the  dogmas  defined  in  the  council. 

Pius  v..  Saint  (Michele  Ghislieri,  me-ka- 
la  ges-le-a're) :  b.  Bosco,  near  Alessandria, 
Italy,  17  Jan.  1504;  d.  I  May  1572.  He  entered 
the  Dominican  Order  at  14  and  was  so  distin- 
guished by  austerity  of  his  life,  and  his  zeal 
against  heresy,  that  he  was  appointed  inquisitor 
in  Lombardy,  and  in  1558  inquisitor-general.  He 
was  created  cardinal  in  1557,  and  succeeded 
Pius  IV.  in  1566.  He  at  once  began  to  enforce 
reforms  with  great  vigor  and  aroused  much 
opposition  by  his  seizure,  imprisonment,  and 
burning  of  persons  convicted  or  suspected  of 
heresy,  among  whom  were  several  men  of  note. 
He  reissued  the  bull,  "In  coenam  Domini,"  and 
expelled  the  Jews  from  the  States  of  the  Church, 
excepting  only  the  cities  of  Rome  and  Ancona. 
The  victory  over  the  Turks  at  Lepanto  was 
largely  the  result  of  the  efforts  of  Pius  V.,  who 
organized  with  Venice  and  Spain  the  Holy 
League  against  them.  He  was  canonized  in 
1712.  Consult:  Falloux,  'Histoire  de  Saint  Pie 
V.>    (3d  ed.   1858). 

Pius  VI.  (Giovanni  Angelo  Braschi,  j6- 
van'ne  an'ja-16  bras'ke) :  b.  Cesena,  Italy,  27 
Dec.  1717;  d.  Valence,  France,  29  Aug.  1799.  He 
was  made  a  cardinal  in  1773  and  succeeded 
Clement  XIV.,  in  1775.  He  immediately  insti- 
tuted reforms  in  the  public  treasury,  and  next 
completed  the  museum  in  the  Vatican,  but  his 
greatest  work  was  the  draining  of  the  Pontine 
marshes.  When  the  Austrian  emperor,  Joseph 
II.,  decreed  that  all  the  religious  orders  in  his 
dominions  were  free  from  papal  jurisdiction, 
Pius,  apprehensive  of  the  consequences  of  such 
a  measure,  went  in  person  to  Vienna  in  1782, 
but  his  remonstrances  were  futile.  At  the  time 
of  the  French  Revolution  the  Pope  having 
favored  the  allies,  Bonaparte  entered  the  papal 
dominions  and  compelled  him  to  purchase  a 
peace.     Basseville,  an  agent  of  the  republic   to 


Rome,  aroused  so  much  hatred  that  he  was  pres- 
ently slain  by  the  populace.  The  French  forces 
under  Duphot  attempted  to  restore  order,  but 
the  papal  soldiers  routed  them,  and  Duphot  was 
slain.  Bonaparte  accordingly  entered  Italy,  made 
the  Pope  prisoner,  and  plundered  the  city.  The 
aged  pontiff  was  then  carried  away  by  the  victors, 
and  hurried  over  the  Alps  to  Valence,  where  he 
died. 

Pius  VII.  (Gregorio  Barnaba  Chiara- 
MONTi,  gra-go're-6  bar'nji-ba  ke-a-rii-mon'te) : 
b.  Cesena,  Italy,  14  May  1742;  d.  20  Aug.  1823. 
He  was  a  Benedictine  monk  who  became  bishop 
of  Tivoli  and  was  created  cardinal  in  1785.  He 
succeeded  Pius  VI.  in  March  1800  and  the  next 
year  concluded  at  Paris  a  concordat  with  France. 
In  1804  he  went  to  Paris  and  crowned  Napoleon 
emperor,  but  after  the  seizure  of  Ancona  the 
quarrel  between  Napoleon  and  the  Pope  began. 
On  the  annexation  of  the  States  of  the  Church 
to  the  French  empire  in  1809  the  Pope  published 
a  bull  of  excommunication  against  the  perpe- 
trators of  the  invasion.  He  was  then  arrested 
and  sent  to  Savona,  and  afterward  to  Fontaine- 
bleau,  and  was  not  permitted  to  return  to  Italy 
until  January  1814.  The  Congress  of  Vienna  re- 
stored the  States  of  the  Church  to  the  Pope,  who 
applied  himself  thenceforth  to  internal  reforms. 
He  re-established  the  Order  of  the  Jesuits  in  the 
year  of  his  return  to  Rome.  The  character  of 
Pius  VII.  was  such  as  to  win  him  the  esteem 
and  sympathy  of  men  of  views  the  most  diverse. 
Consult:  Artaud,  'Histoire  du  Pape  Pie  VII. > 
(1836)  ;  Celani,  <I1  viaggio  di  Pio  VII.  a  Parigi' 
(1893);  and  'Life*  by  Allies  (1901). 

Pius  VIII.  (Francesco  Xaviero  Cas- 
TIGLIONE,  fran-ches'ko  za-ve-a'ro  kas-tel-yo'- 
na)  :  b.  Cingoli,  near  Ancona,  Italy,  20  Nov. 
1761  ;  d.  Rome  30  Nov.  1830.  After  being  suc- 
cessively bishop  of  Montalto,  Cesena  and  Fras- 
cati,  he  became  cardinal  in  1816  and  pope  in 
succession  to  Leo  XII.,  in  1829.  During  his 
short  pontificate  of  one  year  he  condemned  the 
slave  trade  in  Brazil,  opposed  civil  marriages 
in  Prussia,  denounced  Freemasonry  and  se- 
cured the  organization  of  an  Armenian  arch- 
bishopric at  Constantinople.  Consult  Artaud, 
'Histoire  du  Pape  Pie  VIII.'   (1844). 

Pius  IX.  (Giovanni  ]\Iaria  Mastai-Fer- 
RETTi,  jo-van'ne  ma-re'a  mas'ta-e-fer-ret'te) : 
b.  Sinigaglia  13  May  1792;  d.  Rome  7  Feb.  1878. 
He  belonged  to  a  noble  Lombard  family.  He 
was  educated  at  the  CijU^ge  of  Volterra,  and  in 
1815  became  one  of  the  Guardia  Nobile  of  the 
Vatican,  but  soon  after  entered  the  church,  and 
lived  for  a  few  years  in  Rome  as  the  head  of  a 
large  orphanage.  Not  long  after  the  death,  in 
1823,  of  Pius  VII.  he  was  appointed  by  Leo  XII. 
a  prelate  in  his  household ;  in  1827  was  created 
archbishop  of  Spoleto,  and  five  years  later  trans- 
ferred to  the  see  of  Imola.  At  Imola  he  showed 
himself  zealous  in  good  works  and  possessed  of 
liberal  convictions.  He  was  raised  to  the  car- 
dinalate  in  December  1840,  but  continued  to  re- 
side in  his  diocese  till  1846,  when,  on  the  death 
of  Gregory  XVI.,  he  was  elected  pope.  In 
honor  of  his  patron,  Pius  VII.,  he  assumed  the 
name  of  Pius  IX.  (Pio  Nono).  He  ushered  in 
his  reign  by  liberating  2,000  political  offenders 
imprisoned  by  his  predecessors,  and  granted  a 
general  amnesty,  restoring  all  prisoners  and 
exiles   to   their   civil   rights   on  their   signing  a 
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'Icclaration  of  allegiance.  He  also  (in  1848) 
drew  up  a  scheme  of  representative  government, 
with  two  chambers,  a  free  press,  and  a  national 
guard.  These  and  similar  measures  for  a  brief 
period  secured  him  boundless  popularity.  But 
the  Italians  wished  to  drive  out  the  Austrians. 
The  Milanese  overpowered  Radetzky,  Charles 
.Mbert  led  the  Piedmontese  to  the  Mincio,  and 
the  youth  of  all  Italy  rose  to  the  rescue.  Matters 
were  now  going  too  fast  and  too  far  for  Pius, 
who  refused  to  countenance  the  revolutionary 
movement,  and  as  a  result  Charles  Albert  was 
overpowered  in  Lombardy,  while  Naples,  Tus- 
cany, Parma,  and  Modena  had  their  newly 
acquired  freedom  quenched  in  blood.  The  Pope 
now  entirely  lost  the  favor  of  the  Roman  popu- 
lace. Threatened  by  the  mob  in  his  own  palace 
he  fled  to  Gaeta,  and  a  Roman  republic  was 
proclaimed  in  February  1849,  with  Mazzini  at 
its  head.  Louis  Napoleon,  determined  to  restore 
the  Pope,  sent  an  expedition  to  Rome  under 
Oudinot,  by  whom  the  Italian  patriots,  led  by 
Garibaldi,  were  overpowered.  Rome  surrendered 
on  3  July;  but  the  Pope  did  not  return  to  his 
capital  till  April  1850.  After  his  return  his 
government  lost  much  of  its  personal  character, 
and  became  reactionary.  He  now  placed  his 
whole  confidence  in  Antonelli,  a  prelate  who  had 
risen  to  distinction  under  Gregory  XVI.,  and 
whom  Pius  had  made  a  cardinal  and  a  member 
of  his  council  of  state  in  1847.  Antonelli  pre- 
served the  ascendency  in  all  matters  of  state  till 
his  death  in  1876.  The  Pope  himself  now  be- 
stowed his  whole  attention  upon  the  church. 
He  recalled  the  Jesuits,  canonized  saints,  and 
defined  two  dogmas.  The  doctrine  of  the  im- 
maculate conception  of  the  Virgin  Mary  was 
defined  in  1854;  that  of  the  infallibility  of  the 
pope,  when  speaking  ex  cathedra  on  a  question 
of  faith  or  morals,  was  proclaimed  in  the  great 
Ecumenical  Council  held  in  the  Vatican  in  1870. 
Previous  to  this  time  the  Pope's  temporal  domin- 
ions had  become  sadly  shrunken  in  extent,  owing 
to  the  gradual  unification  of  Italy  under  Victor 
Emmanuel.  (See  Italy.)  The  temporal  power 
of  the  Pope,  however,  was  still  secured  by  the 
presence  of  a  body  of  French  troops  at  Rome. 
But  after  the  defeat  of  Napoleon  III.  at  Sedan 
these  were  withdrawn.  On  20  Sept.  1870 
the  Italian  troops  entered  Rome,  and  the 
temporal  power  was  at  an  end.  The  Vatican 
was  left  to  the  Pope ;  and  free  diplomatic  inter- 
course, the  honors  due  to  a  sovereign,  and  a 
civil  list  of  ii29,ooo  yearly,  secured  to  him.  But 
these  he  declined,  and  confined  himself  to  the 
Vatican  and  its  garden,  declaring  that  he  was 
under  restraint  and  a  prisoner  in  his  own  palace. 
Consult:  Pougeois,  'Histoire  de  Pie  IX.' 
(1877-86)  :  and  Lives  by  Maguire  (1878)  ; 
Shea    (1878);   O'Reilly. 

Pius  X.  (Giuseppe  Sarto,  joo-sep'pa  sar'- 
to)  :  b.  Riese  2  June  1835.  He  was  elected  to 
the  papacy  by  the  College  of  Cardinals  4 
Aug.  1903,  after  the  conclave  had  been 
in  session  five  days,  and  assumed  the  title 
of  Pius  X.  He  was  born  in  a  small  Vene- 
tian town,  of  a  humble  peasant  family.  His 
father  died  4  March  1842,  and  his  mother,  Mar- 
garita Sanson,  2  Feb.  1894,  after  a  life  of  labor 
and  sacrifices,  entailed  in  rearing  her  family  of 
nine  children,  eight  of  whom  were  living  at  the 
time  their  brother  was  made  pope,  all  in  humble 
circumstances.     There    were    two    brothers    and 


seven  sisters.  The  Pope's  brother  is  a  shop- 
keeper and  postman.  His  sister  Theresa  is  mar- 
ried to  an  innkeeper  named  Paolin,  whose 
Tratorria  dcllc  Due  Spade,  in  Riese,  is  only  a 
few  steps  away  from  the  modest  two-storied 
house  in  which  the  Pope  was  born.  Another 
sister  is  married  to  a  sacristan ;  a  third  to  a 
dealer  in  wines.  When  young  Sarto  became  a 
parish  priest  his  mother  was  too  humble  to  live 
with  him,  but  his  unmarried  sisters  resided  with 
him  at  the  patriarchal  palace  in  Venice.  He 
made  his  elementary  studies  at  Castelfranco,  a 
small  town  not  far  from  Venice,  and  thanks  to 
the  interest  shown  in  him  by  Cardinal  Monico, 
patriarch  of  Venice,  was  enabled  to  continue  his 
education.  He  was  ordained  priest  18  Sept.  1858 
by  special  dispensation  of  Pius  IX.,  and  was  ap- 
pointed assistant  priest  at  Tombolo,  from  which 
place  he  was  transferred,  in  1867,  to  Salsano,  as 
parish  priest.  His  zeal,  piety  and  well-directed 
energy  led  to  subsequent  appointments  to  such 
important  ecclesiastical  dignities  as  spiritual  di- 
rector in  the  seminary,  judge  of  the  ecclesiastical 
tribunal  and  vicar-general  of  Treviso. 

In  1884  he  was  consecrated  bishop  of  Man- 
tua, in  Lombardy,  where  he  remained  for  nine 
years.  On  12  June  1893  Pope  Leo  XIII.  created 
him  cardinal  with  San  Bernardo  alle  Terme  as 
his  titular  church,  and  very  shortly  after  this  he 
was  made  patriarch  of  Venice,  whence,  nine 
years  later,  he  was  summoned  to  Rome  to  elect 
a  successor  to  the  papal  throne,  made  vacant  by 
Leo's  death,  and  was  chosen  as  that  successor. 

Pius  X.  is  a  striking  example  of  the  bestowal 
of  the  highest  dignity  in  the  Roman  Catholic 
Church  upon  one  of  the  lowliest  origin,  utterly 
void  of  ambition,  whose  career  had  been 
marked  only  by  the  sincerest  piety  and  indom- 
itable zeal  in  the  practice  of  his  ecclesiastical 
profession.  His  elevation  is  an  apotheosis  of  the 
parish  priest.  There  could  be  no  more  marked 
contrast  than  that  presented  by  this  pope  and 
the  pope  whom  he  succeeded.  Leo  XIII.  was  of 
aristocratic  birth,  a  scholar,  a  diplomat.  Pius  X. 
has  the  lowly  peasant  spirit  which  characterizes 
his  whole  family.  He  deprecated  his  elevation 
to  the  bishopric  of  Mantua  and  was  prostrated 
by  his  election  to  the  papacy,  accepting  it  only 
through  sense  of  duty.  Although  speaking  and 
knowing  his  own  language  with  classical  finish, 
he  is  familiar  with  no  other  except  for  a  slight 
knowledge  of  French  and  German.  But  he  is  a 
man  of  wonderful  charity,  with  a  gift  for  organ- 
izing, and  is  full  of  active  zeal,  notably  in 
preaching.  He  insisted  upon  this  strongly  with 
his  priests.  He  was  known  throughout  Italy 
by  his  work  for  societies  and  for  his  schools. 
He  is  utterly  opposed  to  nepotism.  His  ardor 
for  missionary  work  drew  to  him  the  attention  of 
all  who  were  interested  in  this  field.  He  exacted 
observance  of  discipline  although  he  is  indiffer- 
ent to  ceremony  and  the  punctilious  observance 
of  mere  form  and  conventionalities.  He  is  a 
stanch  advocate  of  the  Gregorian  chant,  which 
is  in  keeping  with  his  insistence  on  liturgical 
observance.  Since  his  accession  to  the  Chair  of 
Peter,  Pius  X.  delivers  a  simple  sermon  to  the 
people  Sunday  afternoons.  In  his  first  encyclical, 
given  two  months  after  his  accession,  the  Pope 
declared  that  "we  have  no  other  programme  in 
the  Supreme  Pontificate  but  that  of  restoring  all 
things  in  Christ  (Eph.  i.  10),  so  that  'Christ 
may  be  all  in  all'  "   (Col.  iii.  2). 
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One  vigorous  measure  of  Pius  X.  shortly 
after  his  elevation  to  the  papacy  was  to  abolish 
the  "veto"  which  three  Catholic  Powers  enjoyed 
in  the  election  of  a  pope.  He  drew  up  a  docu- 
ment  in  which  excommunication  is  pronounced 
ipso  facto  against  any  one  who  acts  as  the  inter- 
mediary of  any  power  in  proposing  a  veto 
against  any  cardinal  during  a  conclave.  De- 
spite his  unflinching  attitude  toward  all  that 
involves  the  authority,  teaching  and  dignity  of 
the  Church,  Pius  X.  is  personally  friendly 
toward  Queen  Margherita,  with  whom  he  be- 
came acquainted  when  bishop  of  Mantua,  and 
toward  King  Victor  Emmanuel  and  Queen 
Helena,  whom  he  received  at  the  patriarchate  in 
V^enice  on  their  visit  to  that  city. 

The  Venetians  w-ere  surprised  that  the  Pope 
did  not  assume  the  title  of  Benedict,  as  one  of 
the  seven  popes  who,  like  himself,  were  from 
the  province  of  Venice,  was  Benedict  XI.  (Boc- 
cassini,  1303-4).  This  pontiff  was  born  at 
TrevisG,  with  which  town  Cardinal  Sarto  had 
been  connected  by  his  labors  as  priest.  Benedict 
also,  like  himself,  was  of  humble  origin  and  of 
lowly  spirit. 

Pius  X.  is  a  handsome  man  of  fine  physique, 
with  blue  eyes,  and  silvery  hair,  and  possesses  a 
sonorous  voice  of  great  volume,  something  of 
special  value  to  one  who  is  distinguished  by  zeal 
for  preaching.  The  arms  of  the  Pope  are  an 
anchor  resting  on  the  waters,  and  a  radiant  star. 
This  and  the  fact  that  he  was  elected  on  the  day 
of  Saint  Dominic  have  recalled  the  title  applied 
to  this  Pope  by  the  prophecy  of  St.  Malachy : 
"Ignis  Ardens"  (a  blazing  fire).  The  arms  of 
the  Dominicans  have  a  dog  (Domini  Canes) 
bearing  a  blazing  torch.  j   j    \  Becket. 

Pius  IV.,  Creed  of,  a  dogmatic  formula  of 
the  Roman  Catholic  Church,  announced  by  Pope 
Pius  IV.  in  his  bull  'In  Sancrosancta'  (1564). 
It  was  prepared  by  a  commission  of  the  Triden- 
tine  Council.  A  formal  acceptance  of  it  is  re- 
quired by  the  Church  from  all  converts,  teachers, 
and  priests.  The  contents  may  best  be  ascer- 
tained by  consulting  the  full  text  given  in 
Schafi's  'Creeds  of  Christendom'   (1877-8). 

Pius  IX.,  Order  of,  a  papal  order  of  merit 
of  two  classes  founded  by  Pius  IX.,  in  1847.  It 
is  conferred  on  the  nobility  in  recognition  of 
virtue  and  desert.  The  uniform  is  of  blue  with 
red  facings  and  gold  embroidery,  and  the  dec- 
oration is  a  hexagonal  blue  star  with  gold  flame 
between  the  arms,  bearing  upon  the  obverse, 
"Pius  IX.,*'  surrounded  by  the  motto  "Virtuti 
et  Merito." 

Piute  (pl'ut)  Indians,  a  name  given  various 
small  tribes  of  American  Indians  of  the  Sho- 
shone family,  residing  in  southwestern  Utah, 
Nevada,  Arizona  and  southeastern  California. 
There  are  about  5,000  of  them,  two  thirds  of 
whom  are  beyond  the  jurisdiction  of  the  Indian 
agencies.  The  Piutes  in  different  localities  are 
known  as  Paviotos,  Chemehuevis,  Pautis  and 
Numas.     See   Shoshone  Indians. 

Pizarro,  pl-za'ro  (Sp.  pe-thar'ro),  Fran- 
cisco, Spanish  adventurer,  the  discoverer  and 
conqueror  of  Peru :  b.  Truxillo,  Estremadura, 
about  1471  ;  d.  Lima,  Peru,  26  June  1541.  The 
spirit  of  adventure  which  in  his  time  pervaded 
Spain  induced  him  to  seek  his  fortune  in  the 
newly  found  continent  of  America.     He  was  in 


Darien  in  1509  and  afterward  was  connected 
with  Balboa  when  the  latter  discovered  the 
Pacific  (1513).  Subsequently  he  became  asso- 
ciated with  Hernando  Luque,  a  priest  possessed 
of  some  money,  and  Diego  de  Almagro,  an  ad- 
venturer like  himself,  and  having  jointly  fitted 
out  an  expedition  the  associates  set  sail  from 
Panama  on  a  voyage  of  exploration  and  con- 
quest along  the  coast  to  the  southward  (1524). 
Their  first  voyage  was  unsuccessful,  but  learning 
the  existence  of  the  rich  empire  of  Peru  they 
were  not  long  in  making  a  second  voyage,  with 
the  intention  of  conquering  this  country.  Their 
forces  vvere  too  few,  however,  for  this  object, 
and  Pizarro  determined  to  seek  assistance  in 
Spain.  After  encountering  tedious  delays  and 
obstacles  he  obtained  from  the  queen  a  com- 
mission bestowing  on  him  the  right  of  discovery 
and  conquest  in  Peru,  with  the  rank  and  title 
of  governor  and  captain-general  of  the  province. 
Raising  a  small  force  in  Spain,  he  recrossed  the 
Atlantic  (in  1530),  and  January  1531  sailed 
from  Panama  with  three  vessels  and  a  force  of 
185.  Taking  advantage  of  a  civil  war  then 
raging  in  that  country,  the  Spaniards  became  the 
allies,  and  eventually  the  enslavers  of  Atahualpa, 
the  successful  contestant  for  power.  What  has 
been  ascribed  to  treachery  on  the  part  of  Pizarro  ■ 
in  dealing  with  Atahualpa,  has  proved,  in  the 
light  of  recent  historical  research,  to  have  been 
a  justifiable  and  necessary  policy  in  the  Span- 
iards' defense  against  the  Indian  chiefs  fully 
planned  conspiracy  against  their  lives.  The  ran- 
som offered  and  paid  by  Atahualpa  for  his  re- 
lease amounted  to  some  $8,000,000,  and  not  to 
$17,000,000  as  commonly  and  erroneously  stated. 
The  news  of  their  success  brought  a  considerable 
accession  of  strength  from  Europe  to  the  in- 
vaders. The  inca  Manco  was  allowed  to  reign  as 
a  do-nothing  monarch.  Pizarro  was  made  a  mar- 
quis, and  in  order  to  consolidate  his  empire, 
founded,  in  1535,  the  city  of  Lima,  which  he  in- 
tended as  the  capital  of  his  possessions.  But  the 
discord  which  had  long  existed  between  Almagro 
and  Pizarro  at  last  broke  out  into  open  violence, 
and  in  the  struggle  which  ensued  Almagro  was 
defeated,  taken  prisoner,  and  killed.  This  catas- 
trophe, which  took  place  in  1538,  was  avenged  by 
partisans  of  Almagro,  who  conspired  against 
Pizarro  and  murdered  him  in  his  palace  at  Lima. 
The  character  of  Pizarro  has  been  largely  re- 
habilitated by  the  new  school  of  the  historians  of 
the  Spanish  conquests.  He  is  now  acknowledged 
to  have  been  not  only  a  man  of  remarkable  mili- 
tary genius,  but  of  great  integrity  and  high  moral 
purpose.  Consult  Prescott,  'Conquest  of  Peru' 
(1847)  ;  Markham,  'Peru'  (1893)  ;  Lummis, 
'Spanish   Pioneers'    (1893). 

Pizarro,  Gonzalo,  Spanish  adventurer:  b. 
Truxillo,  Estremadura,  about  1506;  d.  Cuzco, 
Peru,  April  1548.  He  was  half-brother  of  Fran- 
cisco Pizarro  (q.v.)  whom  he  accompanied  on  a 
second  visit  to  Peru  in  1531.  In  early  life  he  had 
signally  distinguished  himself  as  a  soldier,  and 
when  he  reached  the  New  World  was  acknow- 
ledged to  be  the  best  lance  in  Peru.  His  talents 
were  exclusively  those  of  a  guerrilla  chief,  as  he 
lacked  the  military  and  civil  capacity  of  Fran- 
cisco. He  subdued  Charcas  (Bolivia),  obtained 
a  grant  of  the  mineral  district  about  Potosi,  and 
grew  rich.  In  1540  he  was  appointed  by  Fran- 
cisco governor  of  Quito,  and  directed  to  under 
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take  an  expedition  toward  the  east,  where  a  land 
supposed  to  be  extremely  rich  in  spices  was  re- 
ported to  lie.  He  set  out  on  the  expedition 
across  the  Andes,  during  which  he  was  deserted 
by  Orellana  (.q.v.),  who  discovered  the  head- 
waters of  the  Amazon,  and  descended  that  stream 
to  the  ocean.  The  expedition  occupied  two 
years,  and  greatly  thinned  the  ranks  of  the 
adventurers  by  its  hardships.  After  the  assas- 
sination of  Francisco,  Gonzalo  raised  an  army 
and  advanced  upon  Lima  to  attack  Nunez  Vela, 
the  new  and  unpopular  viceroy  sent  out  from 
Spain.  He  was  warmly  supported  by  the  bulk  of 
the  colonists  and  many  of  the  royal  troops.  On 
l8  Jan.  1546  a  battle  took  place  at  Anaquito 
near  Quito,  in  which  Nunez  was  defeated  and 
slain.  But  in  the  following  year  Pizarro  was 
attacked  by  an  army  sent  from  Spain  under 
Pedro  de  la  Gasca  and  was  eventually  defeated, 
taken  prisoner,  and  executed. 

Placen'ta.     See  Embryology  ;  Obstetrics. 

Placet,  pla'set,  or  Placitum,  plas'i-tiim 
(placitum  rcgium),  the  assent  of  the  civil  power 
to  the  promulgation  of  pontifical  ordinances 
within  its  jurisdiction;  called  also  exequatur. 
The  right  to  exercise  supervision  over  communi- 
•  cations  of  the  Holy  See  with  bishops,  clergy  and 
people  of  sovereign  states  and  to  prevent  or  sus- 
pend the  promulgation  of  bulls,  letters  apostolic 
and  other  papal  instruments,  unless  they  have 
received  the  approval  of  the  secular  state  itself, 
is  asserted  in  the  famous  'Declaration'  of  the 
Galilean  clergy  (1682)  ;  and  in  the  various  Ger- 
man states  it  is  embodied  in  the  constitutional 
law :  this  is  no  less  true  of  Catliolic  states  than 
of  Protestant.  The  e.xercise  of  the  right  was 
carried  to  extreme  lengths  by  the  Emperor 
Joseph  n.  (reigned  1765-go)  who  asserted 
for  himself  a  supremacy  in  the  adminis- 
tration of  church  affairs.  And  not  only 
ordinances  emanating  from  Rome  but  even  those 
of  the  local  bishops  were  made  subject  to  censor- 
ship by  the  secular  authority.  The  See  of  Rome 
has  never  admitted  as  a  matter  of  right  the  claim 
of  the  state  to  impede  the  execution  of  papal 
ordinances ;  but  to  prevent  greater  evils  it  has 
generally  acquiesced  in  the  exercise  of  this 
power.  All  the  Catholic  states  of  the  continent 
of  Europe  claim  and  exercise  the  right.  In  the 
kingdom  of  Prussia  in  the  years  1873-5 
very  stringent  laws  were  enacted  (Falk  laws, 
May  laws)  to  control  the  Catholic  bishops  and 
clergv',  the  Catholic  theological  seminaries,  and 
the  Catholic  Church  discipline.  A  newly  or- 
dained priest  was  made  liable  to  fine  and  im- 
prisonment if  he  proceeded  to  the  work  of  his 
ministry  without  the  placet  or  exequatur  of  the 
minister  of  worship;  or  confessors  incurred 
tlie  like  penalties  for  refusing  absolution  under 
certain  circumstances  to  penitents:  in  1884  there 
were  in  the  one  diocese  of  Breslau  119  priests 
who  had  incurred  the  penalties  ;  but  the  govern- 
ment intervened  and  the  penalties  were  remitted ; 
afterward  all  of  the  Falk  laws  were  either  re- 
pealed or  mitigated  essentially. 

Placetas,  pla-sa'tiis,  Cuba,  town,  province 
of  Santa  Clara ;  20  miles  southeast  of  the  city  of 
Santa  Clara.  It  is  in  a  fertile  sugar  district,  is 
connected  with  Camajuani,  and  the  seaports  of 
Sagua  La  Grande  and  Caibarren  by  rail.  Pop. 
(1899)   5,409. 


Placoidei,  pla-koi'de-i,  the  name  of  an  ob- 
solete grouping  of  fishes,  including  those  with 
placoid  scales.     See  Fish. 

Pla'gal,  in  music,  the  name  given  by 
Gregory  the  Great  to  the  four  collateral  scales 
which  he  added  to  the  four  authentic  scales  of 
Ambrose._  The  term  plagal  is  now  applied  to 
melodies  in  which  the  principal  notes  lie  between 
the  fifth  of  the  key  and  its  octave.  The  plagal 
cadence  consists  of  the  chord  of  the  subdominant 
followed  by  that  of  the  tonic.    See  Music. 

Plagiaulacidae,  pla"ji-a-las'i-de,  a  group, 
ranked  as  a  family,  of  primitive,  multituberculate 
mammals,  whose  fragmentary  remains  occur  in 
formations  of  Jurassic  age  in  both  Europe  and 
North  .\merica.  These  remains  are  chiefly  of 
jaws  and  molar  teeth,  in  many  respects  fore- 
shadowing those  of  the  marsupials.  The  typical 
genus  is  Plagiaulax;  others  are  Allodoii,  Bolodon 
and  Ctenacodon.  This  family,  says  Woodward, 
does  not  seem  to  have  become  extinct  until  early 
Tertiary  times,  the  genus  Ptilodus  occurring  in 
the  Puerco  (Eocene)  beds  of  New  Mexico. 
Whether  the  South  African  genus  Mierolestcs, 
often  associated  with  these  genera,  really  belongs 
here  is  disputed,  many  palaeontologists  regarding 
it  as  reptilian.  Consult:  Woodward,  "Vertebrate 
Pala?ontoIogy>  (1898)  ;  Beddard,  'Mammalia' 
(1901). 

Pla'gioclase,  a  group  of  triclinic  feldspars 
(q.v.)  in  which  the  two  prominent  cleavage- 
directions  are  oblique  to  each  other.  The  desig- 
nation was  adopted  by  Breithaupt.  In  the  group 
are  included :  anorthite  albite,  oligoclase,  labra- 
dorite. 

Plagios'tomi.    See  Fish  ;  Ichthyology. 

Pla'gium,  in  Roman  law,  the  crime  of 
stealing  the  slave  of  another,  or  of  kidnaping  a 
free  person  in  order  to  make  him  a  slave.  Ac- 
cording to  German  law  it  is  the  getting  forcible 
possession  of  a  man's  person,  so  as  to  restrain 
him  of  his  liberty.  By  Scotch  law  the  crime  of 
stealing  an  adult  person  was  punishable  with 
death,  and  the  same  punishment  has  been  applied 
to  the  stealing  of  children.  The  word  has  given 
origin  to  the  term  plagiarism,  used  for  the  act 
of  stealing  the  thoughts  and  words  of  another 
by  publishing  them  as  one's  own. 

Plague,  History  of  the.     In  regard  to  the 

origin  of  tlie  plague,  the  nature  of  which  is  else- 
where described  (see  Bl.\ck  De.\th  ;  Bubonic 
Plague),  and  concerning  the  modes  of  its  com- 
munication, very  different  opinions  have  been 
entertained,  according  to  the  state  of  medical 
science.  In  early  times,  when  calamitous  events, 
the  causes  of  which  were  not  understood,  were 
attributed  to  spirits  and  demons,  the  plague  was 
also  ascribed  to  their  influence.  At  a  later 
period  it  was  accounted  for  by  changes  in  the 
air,  by  poisonous  vapors  which  descended  from 
the  atmosphere,  or  was  attributed  to  clouds  of 
insects  which  were  received  into  the  body  by 
inspiration,  or  in  the  food,  or  by  absorption 
through  the  skin,  and  thus  corrupted  the  blood. 
There  are  certain  conditions  which  have  always 
attended  outbreaks  of  the  plague.  The  chief  of 
these  are  unwholesome  and  insuflicient  food, 
overcrowding,  bad  ventilation,  accumulation  in 
the  neighborhood  of  dwellings  of  decaying  ani- 
mal and  vegetable  refuse.  In  short,  these  con- 
ditions may  be  sununed  up  in  the  words,  "poverty 
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and  bad  sanitation.'*  The  plague  appears  to  be 
unknown  within  the  tropics,  and  the  cold 
weather  of  northern  latitudes  has  been  observed 
to  check  its  advance.  In  Europe  the  late  sum- 
mer and  autumn  months  have  been  marked  by 
its  deadliest  ravages.  It  is  endemic  in  certain 
localities  of  Asia  (^parts  of  Mesopotamia,  India, 
China),  and  when  it  has  appeared  in  Europe  it 
seems  alwaj-s  to  have  been  traced  to  the  East. 
It  has  often  been  carried  by  ships,  no  doubt  by 
one  or  other  of  the  crew  being  infected,  and 
not  by  the  merchandise. 

There  is  little  doubt  that  the  plague  appeared 
in  the  most  ancient  times,  particularly  where 
a  numerous  population  was  crowded  together  in 
the  warm  climates ;  but  we  must  not  consider 
every  disease  as  the  plague  which  has  been  so 
called  by  historians,  as  they  often  mean  by  the 
term  nothing  more  than  a  malignant  disorder 
prevailing  over  a  considerable  extent  of  country. 
Among  the  most  famous  instances  is  the  plague 
described  in  so  masterly  a  manner  by  Thucydi- 
des,  which,  in  the  second  year  of  the  Pelopon- 
nesian  war  (430  B.C.),  ravaged  Athens,  then 
besieged  by  the  Spartans.  A  large  number  of 
the  inhabitants  of  Attica  had  fled  into  the  city. 
Fear,  anxiety,  want,  or  badness  of  provision, 
and  the  corruption  of  the  air  caused  by  the 
crowded  state  of  the  population,  produced  and 
propagated  the  disease  in  the  city.  Death  gen- 
erally ensued  on  the  seventh  or  ninth  day.  This 
epidemic  does  not  seem  to  have  been  the  real 
Oriental  plague,  however,  any  more  than  that 
which  prevailed  in  Jerusalem  (72  a.d.  )  when  it 
was  besieged  by  the  Romans,  as  described  by 
Josephus.  In  Rome  the  plague  existed  (77  a.d.) 
in  the  reign  of  Vespasian ;  of  Marcus  Aurelius 
(170),  when  it  raged  over  almost  all  Europe  and 
Asia  (but  this  was  probably  not  the  real 
plague)  ;  of  Commodus  (in  189)  ;  and  particu- 
larly of  Gallienus  (in  262),  when  S,ooo  persons 
are  said  to  have  died  daily  in  Rome.  In  Con- 
stantinople, in  the  reign  of  Justinian  (in  544), 
it  raged  so  violently  that  1,000  grave-diggers  are 
said  to  have  been  insufficient  for  the  interment 
of  the  dead.  This  terrible  plague  continued  its 
ravages  for  50  years  with  but  short  intervals. 
In  565  it  appeared  under  the  name  of  pcstis  in- 
guinaria  in  Treves ;  in  588  in  Marseilles.  From 
the  descriptions  of  this  visitation  given  by  con- 
temporary writers  it  was  evidently  the  true  Ori- 
ental plague,  and  it  had  spread  over  Egypt  before 
reaching  Europe.  Great  mortality  from  it  re- 
sulted not  only  in  Constantinople  but  also  in 
Italy,  Gaul,  and  other  countries,  including 
northern  Africa.  In  the  7th  century  the  plague 
or  other  serious  epidemic  raged  in  Saxony;  in 
823  it  prevailed  all  over  Germany,  and  from 
875  to  877  was  particularly  malignant_  in  Saxony 
and  Misnia,  as  was  also  the  case  in  964.  In 
the  nth  century  it  broke  out  in  Germany  at 
least  six  times,  mostly  after  or  during  a  famine, 
and  raged  with  so  much  violence  that  it  was 
believed  that  all  mankind  was  doomed  to  be 
swept  away  by  it.  This  unfortunate  belief  pre- 
vented the  taking  of  effectual  means  to  check  it, 
and  apathy  in  suffering  was  considered  as  an 
act  of  piety.  In  some  cases,  however,  the  Jews 
were  suspected  of  having  poisoned  the  wells,  as 
in  a  time  not  very  remote  the  Hungarian  peasan- 
try suspected  the  nobility  when  the  cholera  swept 
away  so  many  of  the  poorer  classes.  In  the 
I2th  century  the  plague  prevailed   in  Germany 


above  25  years.  In  the  13th  century  it  was 
bi  ought  into  Europe  by  the  Crusaders.  At  the 
middle  of  the  14th  cent^jry  it  traversed  all  Eu- 
rope, and  was  then  called  the  Black  Death.  The 
black  death  was  carried  to  Europe  from  the 
East,  having  been  transmitted,  it  is  said,  from 
Tartary,  and  ultimately  from  China,  to  the 
Crimea,  whence  it  was  carried  to  Italy  by  cer- 
tain Genoese.  It  also  reached  Egypt  and  thence 
northern  Africa.  In  England  it  broke  out  first 
in  the  west  in  1348,  and  then  spread  over  the 
rest  of  the  country,  including  Ireland  and  Scot- 
land; its  ravages  being  severest  in  the  towns. 
After  causing  an  immense  number  of  deaths  it 
reappeared  in  1361  and  1369.  The  black  death 
was  the  most  serious  epidemic  ever  known  to 
have  afflicted  Europe.  In  England  the  propor- 
tion of  deaths  amounted  to  a  third,  or  even  a 
half,  of  the  whole  population.  Some  towns 
lost  almost  all  their  inhabitants;  in  Oxford  two 
thirds  of  those  connected  with  the  educational 
institutions  perished;  in  London  the  deaths 
amounted  to  100,000,  in  Norwich  to  60,000.  The 
mortality  was  naturally  greatest  among  the 
lower  orders ;  while  the  clergy  and  religious  or- 
ders suffered  to  an  equal  or  greater  extent,  no 
doubt  from  their  efforts  on  behalf  of  their  suf- 
fering brethren.  Of  those  attacked  some  died 
almost  immediately,  others  within  12  hours,  al- 
most all  succumbed  within  three  days.  It 
appears  to  have  been  at  its  height  in  the  sum- 
mer of  1349.  The  consequences  it  left  beliind  it 
were  great  and  far-reaching.  One  was  that  la- 
borers were  now  so  scarce  that  wages  went  up 
to  double  their  former  rate,  thus  leading  to  the 
passing  of  acts  intending  to  regulate  them,  which 
had  little  result  except  to  stir  up  ill-feeling,  ulti- 
mately culminating  in  Wat  Tyler's  insurrection. 
Another  consequence  was  the  breaking  up  of 
many  estates  into  farms  let  on  lease,  owing  to 
the  scarcity  of  hired  labor  by  which  they  could 
be  cultivated  under  their  owners'  management. 
A  great  accession  to  the  land  owned  by  the 
Church  was  another  consequence  of  the  black 
death,  which  long  remained  a  landmark  in  Eng- 
lish social  history.  Since  that  time  the  plague 
has  never  raged  with  so  much  violence.  Boccac- 
cio, in  the  introduction  to  his  *  Decameron,'  has 
given  a  vivid  description  of  its  physical  and 
moral  effects  in  Florence  in  1348.  In  the  15th 
century  it  raged  in  Europe  on  several  occasions, 
and  was  accompanied  with  dreadful  sufferings. 
The  historians  of  that  time  give  terrible  pictures 
of  distress.  London  suffered  severely  both  at 
the  beginning  of  the  century  and  again  in  1428, 
while  a  serious  outbreak  took  place  in  1472  and 
subsequent  years.  In  the  i6th  century  the 
plague  again  raged,  and  in  1563  was  introduced 
into  England  by  the  return  of  an  English  army 
from  the  Continent.  Though  some  means  were 
already  taken  against  the  plague  —  for  instance, 
lazarettos  built  —  yet  it  raged  in  Europe  on  va- 
rious occasions  and  in  different  countries  during 
the  17th  century.  Holland  suffered  from  it  in 
1603 ;  in  the  same  year  Egj-pt  lost  by  it  about 
1,000,000  of  its  inhabitants.  In  1630  ^Iilan  was 
ravaged  by  it;  in  1635-7  Holland  again  suf- 
fered; in  1656  Italy  had  a  dreadful  visitation, 
during  which  300,000  persons  are  said  to  have 
died  in  Naples,  60,000  in  Genoa,  but  only  14.000 
in  Rome,  owing  to  superior  sanitary  measures 
and  precautions.  On  this  occasion  it  spread  also 
to  Spain,  Germany,  and  Holland.     In  1603,  1625: 
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1636,  and  1665  it  made  great  ravages  in  England. 
In  1603  there  are  said  to  have  been  38,000 
deaths  in  London;  in  1625,  35,000;  in  1636,  over 
10.000;  while  1665  is  known  as  the  year  of  the 
"great  plague"  in  London,  so  graphically  de- 
scribed, with  perhaps  some  coloring,  by  Defoe. 
During  the  year  the  deaths  are  given  at  nearly 
one  seventh  of  the  population.  The  disease 
spread  somewhat  widely  over  the  country  both 
in  this  and  the  following  year.  The  cessation 
of  the  plague  in  London  was  attributed  to  the 
great  fire,  and  though  this  no  doubt  had  its 
local  effect,  still  there  was  a  similar  disappear- 
ance of  the  epidemic  not  long  after  this  time  in 
■western  Europe.  In  1679  Vienna  lost  76,000  of 
its  citizens  by  this  scourge;  in  1681  Prague  lost 
83.000;  and  various  German  cities  suffered  se- 
verely. Early  in  the  iSth  century  the  plague 
caused  many  deaths  in  eastern  and  central  Eu- 
rope, the  number  in  Prussia  and  Lithuania  being 
set  down  at  283,000.  On  this  occasion  it  ex- 
tended its  ravages  into  northern  Europe,  Co- 
penhagen and  Stockholm  having  both  suffered, 
the  latter  to  the  extent  of  40,000  deaths.  In 
Constantinople  and  other  places  in  the  Levant 
it  frequently  raged  during  this  century,  and  in 
1720-1  Marseilles  and  part  of  southern  France 
were  ravaged  by  the  epidemic  brought  from 
this  quarter.  The  deaths  in  Marseilles  alone  are 
said  to  have  numbered  from  40,000  to  60,000; 
thousands  of  corpses  lay  unburied  in  the  streets. 
In  1770  it  raged  in  Moldavia,  Wallachia,  Poland, 
and  other  adjacent  regions,  and  in  1771  it  car- 
ried off  over  40,000  persons  in  Moscow,  or  one 
fourth  of  the  whole  population.  During  the 
igth  century  it  made  itself  felt  on  several  occa- 
sions in  Constantinople  and  other  parts  of  eastern 
Europe,  in  Asia  Minor,  Syria,  Mesopotamia, 
Arabia,  Persia,  Egypt,  and  northern  Africa,  but 
nowhere  has  it  affected  a  very  wide  area.  In 
1834-5  great  mortality  was  caused  by  it  in  Egypt. 
It  also  carried  off  many  thousands  in  Meso- 
potamia between  1873  and  1877.  In  1878-9  the 
plague  made  its  appearance  on  the  lower  Volga, 
where  it  caused  a  considerable  number  of  deaths. 
India  has  often  been  visited  by  this  terrible 
disease,  and  hundreds  of  thousands  have  at  va- 
rious times  succumbed  to  it  in  that  country.  In 
September  1896,  several  cases  were  recognized 
in  Bombay,  and  during  the  succeeding  nine 
months  the  disease  raged  in  the  city  with  such 
severity  that  the  majority  of  the  inhabitants  fled 
to  neighboring  towns  and  villages.  Poona  and 
Karachi  were  attacked  by  the  end  of  l8g6,  and 
the  disease  also  spread  to  more  distant  parts. 
A  special  commission  of  experts  was  appointed 
by  the  Indian  government,  and  vigorous  mea- 
sures, such  as  house-to-house  visitation,  thor- 
ough disinfection,  and  enforced  isolation,  were 
adopted.  The  native  municipality  of  Bombay 
was  for  plague  purposes  superseded  by  a  plague 
committee.  In  February  1897,  an  international 
sanitary  conference  regarding  the  plague  sat  at 
Vienna,  and  after  discussion  came  to  the  con- 
clusion that  the  disease  was  caused  by  a  bacillus 
discovered  in  i894by  Kitasato  and  Yersin.  They 
also  gave  countenance  to  the  view  that  rats, 
mice,  and  certain  other  animals,  which  were 
liable  to  attack,  probably  contributed  largely  to 
spread  the  disease.  Bombay  was  again  visited 
by  a  serious  epidemic  in  the  autumn  of  1897, 
which  reached  a  clima.x  in  February  of  the  fol- 
lowing year,  when  the  deaths  from  plague  num- 


bered 250  per  day.  This  outbreak  also  spread 
to  other  parts  of  India,  especially  in  the  Bombay 
presidency,  but  it  was  virtually  over  by  June. 
The  sanitary  measures  of  the  authorities  came 
into  collision  with  native  beliefs  and  prejudices 
at  various  points,  and  on  g  May  1898  serious 
riots  broke  out  in  Bombay  and  elsewhere.  This 
led  the  government  to  abandon  all  the  more 
stringent  and  severe  of  their  preventive  mea- 
sures, and  the  fact  that  no  harm  resulted  from 
their  action  seems  to  justify  the  statement  that 
the  disease  takes  its  own  course  whatever  may 
be  done.  Calcutta  was  first  visited  by  the  plague 
on  16  April  1898,  and  soon  a  considerable  num- 
ber of  cases  were  recorded.  Bangalore  and  some 
other  places  in  southern  India  suffered  severely, 
and  in  August  Bombay  was  again  seriously  af- 
fected. This  renewed  outbreak  passed  off  in  due 
course  only  to  be  succeeded  by  another,  extend- 
ing from  February  to  July  1899,  'In  1899  Cal- 
cutta was  revisited,  and  other  parts  of  India 
still  continued  to  lose  many  lives  by  this  scourge. 
The  plague  reached  Madagascar  in  November 
l89g,  and  this  is  the  first  authentic  record  of  its 
appearance  south  of  the  equator.  It  was  soon 
afterward  reported  from  Reunion,  Mauritius, 
German  and  Portuguese  East  Africa,  and  West 
Africa.  In  July  of  that  year  some  Spanish 
sailors  arriving  at  Oporto  died  of  the  plague, 
and  it  also  carried  off  others  in  this  part  of 
Portugal.  The  first  instance  of  the  plague  in  the 
New  World  was  recorded  from  Brazil  in 
November  1899.  Early  in  1900  the  first  case 
of  it  was  recorded  in  Australia,  but  by  Septem- 
ber that  country  was  practically  free  from  the 
disease.  It  has  since  visited  South  Africa,  and 
in  1900  there  were  a  few  cases  at  Glasgow.  The 
spread  of  the  plague  in  India  during  recent 
years  is  shown  by  the  following  official  figures : 
in  1897  there  were  56,000  recorded  deaths;  in 
1900,  93,000;  in  igoi,  274,000;  in  1902,  577,000. 
During  the  single  month  of  March  1903  no  less 
than  136,000  in  that  country  perished  from  this 
disease. 

Plagues  of  Egypt,  a  succession  of  inflic- 
tions, usually  regarded  as  having  been  10  in 
number,  which,  according  to  the  Old  Testa- 
ment, were  divinely  sent  upon  the  Egyptians  to 
compel  them  to  emancipate  the  Israelites  from 
bondage  and  allow  them  to  quit  the  land  of 
Egypt.  (Ex.  vii.  14,  xii.  30.  For  the  use  of 
the  word  plague,  see  ix.  14,  xi.  I.)  The  first 
plague  consisted  in  the  turning  of  the  waters 
of  Egypt  into  blood ;  the  second,  of  frogs  that 
covered  the  land ;  the  third,  of  lice  annoying 
both  man  and  beast ;  the  fourth,  of  grievous 
swarms  of  flies ;  the  fifth,  of  murrain  that  at- 
tacked the  live  stock;  the  sixth,  of  boils  "break- 
ing forth  with  blains  upon  man  and  upon  beast" ; 
the  seventh,  a  severe  thunderstorm  accom- 
panied by  destructive  hail ;  the  eighth,  a  plague 
of  locusts  that  ate  what  the  hail  had  spared ;  the 
ninth,  a  darkness  that  could  be  felt;  the  tenth, 
the  death  of  the  firstborn  of  man  and  beast 
among  the  Egyptians. 

Plaice,  a  European  flatfish  (Pleuronectes 
l^latessa),  allied  to  the  turbot,  and  highly  es- 
teemed as  food.  It  attains  an  average  length  of 
12  or  18  inches.  The  dark  or  upper  side  is 
colored  brown,  spotted  with  red  or  orange.  They 
are  caught  chiefly  by  means  of  trawl-nets. 
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Plaid,  in  textile  manufacture,  goods  of  any 
quality  or  material  of  a  tartan  or  checked  pat- 
tern. Also,  a  garment  of  tartan  or  checked 
woolen  cloth  of  various  colors,  worn  by  both 
sexes  of  the  natives  of  Scotland,  of  which  coun- 
try it  is  an  important  part  of  the  national  cos- 
tume. Plaids  of  a  peculiar  black  and  white 
check,  known  as  shepherd's  tartan,  or  of  a  plain 
giay,  are  largely  worn  by  the  rural  population  of 
Scotland,  and  are  sometimes  called  mauds. 

Plain  (Lat.  planum,  level  ground),  a  tract  of 
land  which  is  level  or  undulating.  That  portion 
of  the  earth's  surface  not  covered  by  water  may 
be  classified  into  two  great  divisions,  namely, 
mountains  and  plains.  This  broad  classification 
includes  under  plains  all  broad  tracts  whose  sur- 
faces are  not  so  elevated  as  to  be  included 
among  mountains.  The  plains  may  be  classified 
as  the  narrow  tracts  of  land,  with  high  land 
or  mountains  bordering  the  sides,  as  valleys : 
the  broad  expanse  of  level  or  rolling  land  of 
an  altitude  of  i,ooo  feet  or  over,  as  a  plateau, 
and  all  the  broad  plain-lands  below  i,ooo  feet 
are  classified  as  plains.  This  classification  is 
not  always  followed,  as  many  of  the  plateaus  of 
the  world  are  called  great  plains.  Another 
method  of  classification  is  by  the  nature  of  the 
formation  of  the  plain.  The  rivers  of  the  world 
which  enter  the  ocean  deposit  each  year  a 
large  amount  of  debris  brought  down  from  the 
mountains.  The  ocean  currents  and  tides  dis- 
tribute this  deposit  over  the  ocean  bed  and,  in 
some  places,  a  constant  process  of  plain-building 
is  in  progress.  As  the  amount  of  soil  accumu- 
lates, the  plain  grows  higher  until  it  becomes  a 
part  of  the  continental  land  mass.  Such  tracts 
of  land  are  called  marine  plains.  The  North 
Atlantic  marine  plains  formed  on  both  the  east 
and  west  coasts  are  now  so  broad  that  the  coast 
plain  on  both  sides  extends  far  out,  below  the 
surface  of  the  water.  The  fossils  found  in  the 
strata  indicate  the  origin  of  the  Atlantic  Coastal 
Plain.  Tracts  of  land  that  were  once  the  beds 
of  great  lakes,  but  which  have  dried  up,  are 
called  lacustrine  plains.  Lacustrine  plains  exist 
around  Great  Salt  Lake  in  Utah,  and  in  Nevada, 
the  valley  of  the  Red  River  of  the  North,  the 
vale  of  Kashmir  in  northwestern  India,  and  the 
great  Hungarian  Plain.  The  deposit  of  silt  at 
the  mouths  of  rivers,  and  sometimes  along  the 
banks  make  fluviatile  plains,  or  flood-plains.  The 
Mississippi,  Po,  Ganges,  Nile,  and  other  large 
rivers  have  constructed  great  fluviatile  plains, 
and  the  mighty  builders  still  continue  their 
work.  Still  another  origin  for  plains  is  erosion, 
by  means  of  which  the  mountains  are  lowered 
and  the  broad  tract  of  rolling  or  hilly  land 
forms.  Such  formations  are  called  plains  of  de- 
nudation. Where  considerable  of  the  former 
mountain  area  remains,  the  lowland  forrncd  by 
erosion  or  denudation  is  called  a  peneplain.  _  In 
respect  of  fertility  plains  show  all  gradations 
from  wholly  barren  salt  plains,  such  as  the  Sali- 
nas of  .Argentina,  in  South  America,  and  almost 
wholly  barren  deserts,  such  as  are  represented 
chiefly  in  Africa  and  Asia,  to  the  highly  pro- 
ductive alluvial  plains  of  such  great  rivers  as 
the  Mississippi  and  the  Ganges.  Various  spe- 
cial kinds  of  plains  in  different  parts  of  the 
world  are  distinguished  by  special  local  names. 
Among  these  are  the  landes,  or  sandy  plains  in 
the  southwest  of  France;  the  treeless  steppes  of 
southern  Russia  in   Europe  and  Central  Asia; 


the  marshy  tundras  of  northern  Siberia;  the 
arid  karroos  of  Cape  Colony ;  the  savannahs  and 
prairies  of  North  America;  the  grassy  llanos  of 
the  Orinoco  Valley;  the  forest  plains  or  selvas 
of  the  Amazon  basin ;  and  the  treeless  and  partly 
barren  pampas  of  Argentina.  The  great  desert 
plain  of  the  world  is  the  Sahara  (q.v.)  in  Africa, 
extending  from  the  west  coast  of  Africa  to  the 
Red  Sea,  a  distance  of  over  2,500  miles ;  and 
over  1,000  miles  wide  from  north  to  south.  'I'his 
desert  plain  is  made  of  bare  ledges  of  rock  miles 
in  extent,  oceans  of  sand,  white  in  some  places 
on  account  of  the  salt.  Beyond  the  Red  Sea  the 
desert  lands  extend,  including  the  Arabian  plain, 
and  plains  in  the  interior  of  Asia,  into  China 
almost  to  the  Pacific  Ocean.  The  great  plains 
of  the  interior  of  Africa,  south  of  Sahara,  are 
covered  with  dense  vegetation.  The  interior  of 
Australia,  so  far  as  known,  consists  of  extensive 
low  plains  upon  which  the  waters  of  the  rivers 
become  stagnant  amid  gigantic  reeds  and 
herbaceous  brushwood.  The  long  dry  seasons 
to  which  the  country  is  subject  make  the  plains 
vast  deserts.  The  falling  of  the  rains,  however, 
speedily  converts  these  dusty  wastes  into  verdant 
pastures.  Central  Asia  is  a  region  of  immense 
mountain  chains  supporting  table-lands  of  great 
extent.  The  northern  parts  of  the  same  conti- 
nent and  of  Europe  present  in  a  range  of  more 
than  6,000  miles  a  succession  of  broad  plains, 
covering  the  greater  part  of  Siberia,  a  large  part 
of  Russia,  Germany,  and  Holland.  On  this 
range,  from  the  Pacific  to  the  Atlantic,  are  no 
elevations  e-xceeding  a  few  hundred  feet.  These 
plains  in  Siberia  and  Russia  are  called  steppes, 
and  large  portions  of  them  are  rich  pasture 
lands,  without  trees,  and  much  resembling  the 
prairies  of  the  ^lississippi  Valley.  The  .Ameri- 
can continent,  north  and  south,  is  eminently  a 
land  of  plains.  They  form  full  two  thirds  of  the 
whole  surface  of  the  country,  extending  on  the 
Atlantic  side  from  one  extremity  of  the  conti- 
nent to  the  other,  with  only  occasional  inter- 
ruptions by  mountain  ranges  of  little  extent.  In 
South  America  are  distinguished  three  great  re- 
gions of  plains  separated  from  each  other  by  low 
ranges  of  mountains,  which  run  from  the  At- 
lantic coast  toward  the  Andes.  The  northern  of 
these  regions,  having  an  area  of  260,000  square 
miles,  comprises  the  valley  of  the  Orinoco  and  its 
tributaries,  and  the  elevation  of  this  great  terri- 
tory nowhere  exceeds  300  feet  above  the  sea-level. 
So  smooth  is  the  surface  that  over  hundreds  of 
square  miles  the  land  is  almost  as  unbroken  by 
any  unevenness  as  the  water  itself,  and  the  rivers 
are  so  sluggish  that  their  current  is  diverted  in 
any  direction  by  light  winds.  This  is  the  region 
of  the  llanos  (Lat.  loca  plana).  In  the  dry  sea- 
son the  ground  is  parched  and  barren,  and  clouds 
of  fine  dust  and  sand  incessantly  rising  fill  the 
air.  The  grasses,  which  in  the  rainy  season 
suddenly  spring  up  and  grow  to  the  height  of 
four  feet,  are  withered  and  crumble  into  dust. 
But  as  the  vegetation  appears  with  the  return  of 
the  rains,  the  plains  are  soon  overrun  by  vast 
herds  of  horses  and  wild  cattle,  which  then  find 
a  rich  pasturage;  and  from  the  jungles  of  the 
river  banks,  to  which  they  had  retired  during  the 
drought,  the  great  serpents  and  alligators  make 
their  appearance  and  overspread  the  plains.  The 
only  interruptions  to  the  dead  level  of  the  sur- 
face, beside  the  depressions  of  the  beds  of  the 
rivers  and  creeks,  appear  to  be  occasional  banks 
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of  limestone  or  sandstone,  called  bancos,  stand- 
ing four  or  five  feet  above  the  general  surface, 
flat  at  the  top,  and  several  leagues  in  length. 
Slight  undulations,  called  mesas,  imperceptible 
to  the  eye.  are  indicated  by  the  water  courses 
which  are  turned  by  them  in  different  directions. 
The  plains  of  the  Amazon  extend  up  the  course 
of  that  river  and  its  branches  to  the  Andes,  and 
include,  with  all  the  waters  they  enclose  and 
some  ranges  of  hills,  an  area  of  2,340,000  square 
miles.  About  one  third  of  this  vast  territory  is 
covered  with  dense  forests,  the  principal  por- 
tions of  which  have  not  been  explored.  So  lux- 
uriant is  the  vegetation  and  enervating  the  cli- 
mate, that  to  reclaim  any  considerable  extent  of 
these  wilds  is  a  task  almost  beyond  the  ability  of 
man.  From  their  wooded  character  the  plains 
here  are  called  selvas ;  but  open  tracts  like  the 
llanos  are  scattered  among  the  forests,  and 
numerous  broad  rivers  occupy  large  areas  and 
afford  the  only  means  of  gaining  access  to  the 
distant  interior.  The  plains  of  the  southern 
portion  of  South  America,  lying  beyond  lat.  15° 
S.,  are  termed  pampas,  from  an  Indian  word 
signifying  a  flat.  They  resemble  the  steppes  of 
Russia,  being  open  grass-covered  tracts  of  vast 
extent,  interspersed  with  barren  areas  composed 
of  rocks  and  sand.  Their  total  extent  from 
north  to  south  is  about  1,800  miles,  and  from  east 
to  west  from  300  to  900  miles.  On  the  north 
they  reach  the  region  of  tropical  productions, 
and  at  the  extreme  south  their  surface  is  in 
many  places  concealed  beneath  the  never-melting 
ice  and  snow  of  those  frozen  latitudes.  Across 
their  range  from  the  coast  to  the  Andes  three 
belts  are  recognized  in  their  northern  division, 
distinguished  from  each  other  by  their  peculiar 
productions.  The  first  is  strongly  marked  by 
its  singular  growth  of  tall  thistles  succeeded  by 
clover.  The  former  come  forth  with  wonderful 
rapidity  in  the  early  summer,  shooting  up  to  the 
height  of  10  or  11  feet,  and  bearing  a  profusion 
of  rich  blossoms.  So  close  are  the  stems,  that 
even  if  unarmed  with  their  prickles  they  would 
still  present  an  impenetrable  barrier.  As  the 
summer  passes  away  this  vegetation  dies  down, 
and  luxuriant  crops  of  clover  spring  up,  and  in- 
vite the  return  of  the  countless  herds  of  cattle 
which  were  expelled  by  the  thistles.  To  the 
west  of  this  is  a  belt  of  plains  covered  with  long 
grass,  which  from  season  to  season  undergoes 
little  change  except  as  the  green  of  summer 
changes  to  the  brown  hue  of  winter,  and  this 
gives  place  to  the  verdure  of  the  succeeding 
spring.  Beyond  this  is  a  region  of  more  ele- 
vated plains  lying  along  the  range  of  the  Andes, 
and  covered  with  low  trees  and  shrubs,  all  ever- 
greens. The  plains  of  North  America,  while 
no  less  extensive  than  those  of  the  southern  part 
of  the  continent,  are  distinguished  from  them  by 
greater  diversities  of  level,  which,  together  with 
the  climate,  render  the  country  better  adapted  to 
the  necessities  of  man.  Excepting  the  parts  cov- 
ered by  the  Rocky  and  .Alleghany  Mountains  and 
their  spurs,  all  the  rest  are  plains  uninterrupted 
by  mountain  elevations.  Near  the  mountains  the 
surface  is  hilly  and  more  or  less  broken,  but  re- 
ceding from  the  Alleghanies  westward  it  grad- 
ually assumes  the  distinctive  character  of  plains, 
which  are  developed  upon  a  grand  scale  in  the 
boundless  prairies  of  the  northwest,  and  in  the 
barren  territories  commonly  known  by  the  name 
of   plains   which   stretch   away   from   the   prairie 


region  m  the  states  of  Arkansas,  Missouri,  and 
Kansas  to  the  foot  of  the  Rocky  Mountains. 
Throughout  these  immense  territories  the  differ- 
ences of  level  are  sufficient  to  produce  a  steady 
flow  in  the  mighty  rivers,  not  so  rapid  as  to  ob- 
struct their  navigation,  but  sufficient  to  insure 
salubrity  to  the  country  by  a  healthy  drainage; 
and  thus  is  secured  a  system  of  easy  intercom- 
munication between  all  sections  of  the  country, 
unsurpassed  in  importance  by  any  similar  system 
in  the  world.  In  the  first  volume  of  the  geolog- 
ical report  of  Iowa  Prof.  James  Hall  has  pre- 
sented a  full  account  of  the  northwestern 
prairies.  The  region  they  occupy  is  the  western 
part  of  Ohio,  nearly  the  whole  of  the  States  of 
Indiana,  Illinois,  and  Iowa,  the  southern  part  of 
Michigan,  the  northern  part  of  jNIissouri,  and 
portions  of  Kansas  and  Nebraska,  in  which,  near 
the  meridians  of  97°  and  100°  W.,  they  gradually 
pass  into  the  arid  and  desert  plains.  Through- 
out this  territory  a  great  sameness  exists  in  the 
varieties  of  the  topography,  the  vegetable  pro- 
ductions, the  soil,  and  geological  features.  The 
surface  is  drained  by  streams  which  commence 
in  almost  imperceptible  depressions  of  the  high 
prairies,  and  flow  in  beds  and  valleys  of  gradu- 
ally increasing  depth  between  vertical  walls  of 
limestone  or  sandstone,  through  the  horizontal 
strata  of  which  the  current  has  in  past  times 
made  its  channel.  What  are  called  bottom  lands 
lie  between  the  rocky  bluffs  and  the  stream,  and 
upon  the  Mississippi  and  the  Missouri,  these  at- 
tain in  places  a  width  of  si.x  to  eight  miles ; 
they  are,  however,  often  wanting  entirely,  the 
bluffs  on  each  side  coming  close  to  the  river 
banks.  On  the  upper  Alississippi  the  bottom 
lands  are  in  general  well  wooded,  but  along  the 
State  of  ]\Iissouri  they  spread  out  into  open 
prairies.  These  low  or  wet  prairies  are  distin- 
guished from  the  high  or  rolling  prairies,  which 
form  the  general  upper  level  of  the  country  upon 
the  summit  of  the  bluffs.  The  elevation  of  these 
above  the  rivers  is  very  variable.  Near  Prairie 
du  Chien  in  Wisconsin,  it  is  about  400  feet  above 
the  Mississippi,  and  the  bluffs  themselves  present 
a  vertical  face  of  about  300  feet.  At  Cairo  in 
Illinois,  the  upper  surface  is  from  100  to  250 
feet  above  the  river,  or  400  to  550  feet  above  the 
sea-level.  In  the  central  portion  of  the  State, 
near  the  Illinois  Central  Railroad,  the  average 
elevation  is  from  650  to  750  feet  above  the  sea, 
and  near  the  northern  border  of  the  State  this 
increases  to  800  or  900  feet,  and  some  of  the 
highest  swells  of  the  prairie  are  1,000  feet  high. 
In  southern  Wisconsin  the  more  elevated  portions 
of  the  prairie  are  about  1,100  feet  above  tide 
water.  In  Iowa  the  plateau  du  coteau  des 
prairies  of  Nicollet,  dividing  the  waters  of  the 
Mississippi  from  those  of  the  Missouri,  is  from 
1,400  to  1,500  feet  above  the  sea.  On  the  head 
waters  of  the  Illinois  and  Wabash,  and  south 
and  west  of  Lake  Michigan,  the  prairies  are  very 
level  and  smooth,  and  are  termed  flat.  Else- 
where the  surface  is  undulating  and  broken  by 
the  depressions  of  the  streams,  and  they  are 
known  as  rolling  prairies.  The  depressions 
where  there  are  no  streams  are  often  50  feet 
below  the  mean  level,  and  in  the  bottom  the  soil 
is  wet  and  marshy  and  forms  "swales"  or 
"sloughs,"  which  render  the  roads  almost  im- 
passable. In  these  places  the  grass  grows  very 
rank  and  tall,  but  upon  the  upper  and  drier 
surface    the    natural    growth    is    finer    and    the 
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sod  dense  and  closely  interwoven.  A  great 
variety  of  flowering  plants  are  interspersed 
among  the  grasses,  and  during  the  summer  the 
whole  surface  of  the  prairies  is  gaily  decked 
with  bright  colors.  The  characteristic  herbs,  as 
described  by  Prof.  Gray  in  a  paper  on  the 
"Flora  of  the  Northern  States,"  published  in  the 
'American  Journal  of  Science'  (2),  xxiii.  p. 
397  (.1857),  would  seem  to  be  compositae,  espe- 
cially helianthoid  composite,  of  many  species. 
Trees  are  in  scattered  groups,  or  along  the 
larger  streams,  or  occasionally  on  low  rocky 
ridges,  which  are  sometimes  met  with.  West  of 
the  Mississippi  they  become  less  frequent,  and 
near  Ion.  98°  W.  they  disappear  altogether. 
The  soil  of  the  prairies  is  remarkable  for  its 
finely  comminuted  condition.  It  is  generally 
free  from  stones,  though  in  some  localities 
boulders  or  fragments  of  rock  are  found  upon 
the  surface  and  scattered  through  it.  In  the 
swales  and  in  some  of  the  bottom  lands  the  rich 
black  vegetable  mold  is  very  deep,  but  on  the 
upper  prairies  its  depth  is  usually  from  one  to 
two  feet.  The  subsoil  is  almost  invariably  an 
argillaceous  loam,  more  or  less  mixed  in  its 
lower  portions  with  sand  and  occasional  pebbles. 
The  total  thickness  of  clay,  sand,  and  loam 
amounts  in  some  places  near  the  larger  rivers 
to  200  feet,  but  the  rock  is  often  found  in  other 
places  very  near  the  surface.  Water  is  generally 
found  in  the  sandy  stratum  15  to  30  feet  below 
the  surface.  Throughout  the  prairie  region  the 
underlying  rocks  are  soft  sedimentary  strata, 
especially  shales  and  impure  limestones.  Most 
of  these  on  exposure  disintegrate  readily  and 
crumble  to  soil,  and  the  whole  soil  of  the 
prairies  appears  to  have  been  produced  from 
such  materials  not  removed  far  from  their  first 
beds.  To  the  finely  comminuted  condition  of 
these  materials  Professor  Hall  ascribes  the  tree- 
less character  of  the  prairies.  Where  such  soils 
are  found  in  portions  of  the  western  part  of 
North  America,  covering  tracts  of  limited  area 
even  enclosed  in  thickly  wooded  districts,  they 
are  commonly  without  trees ;  and  as  is  the  case 
with  the  vast  treeless  plains  of  the  Mississippi 
Valley,  no  ancient  trunks  buried  in  the  soil  indi- 
cate that  the  localities  were  ever  covered  with 
trees. 

Plain,  Fort,  or  Fort  McKean,  a  former 
fort  of  Revolutionary  days,  located  at  the  junc- 
tion of  the  Mohawk  and  Osquaga  creeks,  in  New 
York   State. 

Plain  Song  (Plain  Chant,  Canlus  /"/nma, 
Gregorian  Chant),  the  most  ancient  and  simple 
form  of  church  music,  consisting  of  easy  pro- 
gressions in  one  of  the  church  modes,  suitable 
for  use  by  priests  or  a  congregation.  When 
counterpoint  was  introduced,  it  was  customary 
to  compose  parts  above  or  below  a  portion  of 
ancient  plain  song;  hence  the  term  plain  song  is 
often  synonymous  with  canto  fcrmo.  or  the  fixed 
melody  to  which  counterpoint  is  added.  It  dif- 
fers from  modern  music,  f  i)  in  its  recitativo-like 
character,  as  opposed  to  barred  music :  it  has  no 
marked  and  regular  rhythm ;  the  rhythm  of  a 
piece  of  modern  music  is  indicated  by  the  signa- 
ture as  being  either  in  common  or  in  triple  time 
or  some  variety  of  these,  and  the  stave  is  divided 
into  bars  or  passages  equivalent  in  length ;  but 
in  piain  song  there  is  no  such  division,  and  the 
rhythm  of  the  music  is  derived  from  the  metrical 


rhythm  of  the  psalm  or  hymn  rather  than  vice 
versa.  (2)  The  modes  or  scales  in  which  plain 
song  is  written  are  more  numerous  and  varied 
than  the  modern  major  and  minor.  (3)  The  no- 
tation of  plain  song  is  by  means  of  a  stave  of 
four  lines,  on  any  one  of  which  either  of  the  two 
received  clefs  (C  and  F)  may  be  set  and  so 
determine  the  sound  of  all  other  notes,  above  and 
below.  Originally  the  notes  in  plain  song  were 
all  of  one  length;  they  are  now  of  three  kinds, 
longs,  breves  and  semibreves,  the  long  being 
equal  to  the  breve  and  semibreve.  The  modes 
of  plain  song  are  named  after  the  ancient  Greek 
modes  — Dorian,  Phrygian,  Lydian,  etc.,  but  be- 
yond the  name  there  is  no  relation  between  the 
two  systems.  The  principle  of  the  plain  song 
modes  is  that  each  of  the  seven  natural  sounds 
of  the  diatonic  scale  forms  tlie  key-note  or 
"final"  of  a  mode,  which  comprises  that  note 
and  the  seven  above  it.  (The  melodies  rarely 
exceeded  an  octave,  and  no  flats  or  sharps  are 
used  except  an  occasional  B  flat.)  This  gives 
seven  modes ;  but  to  each  of  these  is  attached  an- 
other, in  which  the  melody,  while  having  the 
same  "final"  or  key-note,  instead  of  rising  to 
the  octave  above,  ranges  from  the  fourth  below 
it  to  the  fifth  above;  these  are  the  authentic  and 
the  plagal  modes  respectively.  The  difference 
between  an  authentic  and  a  plagal  melody  may 
be  illustrated  from  the  two  psalm  tunes  XU'Vjton 
or  New  London  and  the  Old  Hundredth;  in  the 
first  the  melody  lies  between  the  key-note  and 
its  octave,  but  in  the  other  between  the  fourth 
below  and  the  fifth  above  the  key-note.  Of  these 
14  modes  two  are  universally  rejected  in  prac- 
tice as  defective  —  the  nth  and  12th.  In  the 
following  table  the  notes  of  the  scale  are  indi- 
cated by  the  letters  of  the  alphabet  according 
to  modern  notation;  the  "final"  or  key-note  in 
each  mode  is  distinguished  by  full-face  type. 


Authentic   Modes 
I.  Dorian,  D,   E,  F,  G.  A, 

B,  C,  D. 
3.   Phrygian.   E,    F,    G,    A, 

B,  C,  D,  E. 

5.  Lydian,    F,     G,    A,     E, 

C,  D,   E,   F. 

7.  Myxolydian,    G,    A,    B. 

C,  D,  E,  F.  G. 
9.  yEolian,  A,  B,  C,  D,  E, 

F,  G,  A. 

II.  Locrian,  B,   C.  D,  E,  F. 

G.  A,    B. 

13.  Ionian,  C,    D,   E,   F,  G, 
A,   B,   C. 


Plagal  Modes 
2.  Hypodorian,    A,    B,    C, 

D,  E,  F,  G,  .\. 
4.    Hypoidirygian,      B,     C, 

D.  E,    F,  G.  A,  B. 
6.   Hvpolydian,  C,  D,  E,  P, 

G.  A,   B.  C. 
8.    Hvpomy.xolydian,  D,  E, 

F.  G,  A,  B,  C,  D. 
ID.  Hvposeolian,     E,    F,    G, 

A,  B.  C,   D,   E. 

13.  Hvpolocrian.    F.    G,    A, 

B,  C.  D,  E,  F. 

14.  Hvpoionian.    G.    .\,    B, 

C,  D.  E.   F,  G. 


The  Ionian  is  the  modern  major  mode.  In 
one  or  other  of  the  twelve  approved  modes 
every  plain  song  melody  is  composed.  The 
psalm  tunes  are  written  in  the  eight  modes  i.  3, 
5  and  7  (authentic),  and  2,  4,  6  and  8  (plagal)  ; 
the  114th  psalm.  In  Exitu  Israel,  has  from  ancient 
times  been  sung  to  a  peculiarly  beautiful  melody 
in  mode  9,  the  Tonus  peregrinus:  ancient  tradi- 
tion traces  this  tune  back  to  the  time  of  the  Mac- 
cabees and  the  purification  of  the  Temple  after 
the  first  victories  of  Judas  Maccabaeus  (165  B.C.) 
on  which  occasion  were  sung  the  psalms  of  the 
Hallel  (Ps.  cxiii.-cxviii.)  ;  and  it  is  highly 
probable  that  all  the  psalm  tones  used  by  the 
church  had  their  origin  in  the  Jewish  Temple- 
service.  From  the  beginning  vocal  music  was 
employed  in  the  church  service  and  formed  an 
important  part  of  it.  At  first  the  tones  and 
melodies    were   handed   down   orally,   afterward 
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some  crude  system  of  notation  was  devised,  but 
it  was  very  defective,  and  was  reformed  by  Saint 
Ambrose,  bishop  of  Milan  (4th  century),  who 
brought  to  the  West  the  mode  of  chanting  which 
he  had  learned  during  his  residence  at  Antioch : 
the  'Ambrosian  chant'  was  founded  on  the  first 
four  authentic  modes,  and  was  sung  antipho- 
nally.  Till  the  pontificate  of  Gregory  I.  it  was 
widely  in  use  in  the  Western  churches ;  but 
after  Gregory's  reform  the  Ambrosian  chant  was 
disused,  and  is  now  practised  only  in  the 
cathedral  and  diocese  of  Milan.  How  Gregory 
noted  the  music  is  uncertain :  the  early  notation 
and  rules  of  plain  song  were  so  complicated  that 
it  is  said  ten  years'  study  was  necessary  to 
acquire  mastery  of  them.  Among  the  plain  song 
melodies  used  in  the  Roman  church  service  of 
the  Holy  Week,  those  of  the  Lamentations  of 
Jeremiah  and  of  the  E.vultet,  a  portion  of  the 
Holy  Saturday  service  are  by  musicians  declared 
to  be  "beautiful  beyond  all  description" ;  and  the 
Exultet  has  been  regarded  as  the  finest  example 
of  plain  song  in  existence. 

Plainfield,  Conn.,  town  in  Windham 
County ;  on  the  Quinebaug  and  Moosup  rivers, 
and  oii  the  New  York,  New  Haven  &  Hartford 
railroad ;  about  42  miles  in  direct  line  east  by 
south  of  Hartford.  The  town  includes  within 
its  corporate  limits  several  villages  It  was  set- 
tled in  i6go  and  at  first  was  called  Quinebeag. 
It  was  incorporated  as  a  town  in  1699.  The 
chief  manufacturing  establishments  are  a  foun- 
dry, wagon  and  carriage  shops,  cotton  and 
woolen  mills,  thread  and  yarn  factories,  and 
creameries.  The  old  Plainfield  Academy  is  in 
the  village  of  Plainfield,  and  there  are  public 
libraries  in  the  villages  of  Plainfield  and 
Moosup.  The  government  is  by  annual  town 
meetings.     Pop.    (1890)   4,582;    (1900)   4,821. 

Plainfield,  N.  J.,  city  in  Union  County; 
on  the  Central  of  New  Jersey  railroad ;  about 
IS  miles  west  by  south  of  Newark,  24  miles  west 
by  southwest  of  New  York  city,  and  12  miles 
west-southwest  of  Elizabeth.  It  is  at  the 
base  of  First  Mountain,  a  ridge  or  uplift  in  the 
northeastern  part  of  the  State.  It  was  first 
settled  in  1684,  incorporated  as  a  township  in 
1847,  and  chartered  as  a  city  in  1869.  It  is  a 
residential  city,  but  it  has  a  number  of  manu- 
facturing establishments,  chief  of  which  are 
machine  shops,  wagon  and  carriage  factories,  silk 
and  cotton  mills,  kid  glove  factories,  lumber 
mills,  furniture  factories,  and  aluminum  works. 
Chamois,  men's  clothing,  and  printing-presses 
are  also  manufactured  here.  The  notable  public 
institutions  are  the  Muhlenberg  Hospital,  25 
churches,  eight  public  schools,  one  parish  school, 
several  private  schools,  a  public  library  which 
has  about  30,000  volumes,  and  the  Young  Men's 
Christian  Association  building.  The  three  banks 
and  one  trust  company  have  a  combined  capital 
of  $450,000,  exclusive  of  the  savings  bank.  The 
government  is  vested  in  a  mayor  and  a  council 
of  II  members  who  appoint  or  elect  the  admin- 
istrative officials.  Pop.  (1890)  11,267;  (iQOO) 
1S.369.  E.  L.   Adams, 

Librarian  Public  Library. 

Plana'rian  Worms.  The  term  is  usually 
employed  to  designate  free  living  flatworms  in- 
cluded under  the  Turbcllaria.  They  are  dis- 
tinguished   by    the    presence    of    a    triclad    or 


polyclad  alimentary  canal.  The  fresh-water 
forms  (triclads)  are  abundant  in  ponds  or 
streams,  where  they  occur  on  stones,  sticks, 
and  water  plants.  The  soft  body  is  elongate 
and  moves  in  a  gliding  manner  by  the  action 
of  the  ciliary  coating  of  the  epidermis.  Marine 
planarians  (polyclads)  are  broader,  leaf-like,  and 
much  larger.  Land  planarians  are  rare  beyond 
the  tropics  and  sub-tropics,  where  they  occur 
abundantly  in  moist  regions  and  are  photophobia 
in  habit.  In  form  they  are  much  elongated, 
cylindrical  and  of  considerable  size,  while  the 
body  is  often  brilliantly  marked  by  colored  bands. 
The  food  usually  consists  of  higher  worms,  mol- 
lusks  and  insects,  although  a  few  have  become 
true  parasites.  Consult:  Graff,  'Monographic 
der  Turbellarien'  (Leipsic  1882-99)  ;  Wood- 
ward, 'Bulletin  Harvard  Museum'  (XXXI., 
1898). 

Planchette,  plan-chet'  (Fr.  plaii-shet),  the 
name  given  a  thin  heart-shaped  piece  of  wood 
supported  on  two  castors  at  the  ends  of  the 
base  and  on  an  ordinary  pencil  at  the  apex,  If 
the  finger-tips  be  placed  upon  the  instrument  the 
pencil  may  readily  be  made  to  trace  characters 
even  without  conscious  movement  on  the  part 
of  the  operator.  When  used  by  some  persons  it 
seems  to  begin  to  move  of  its  own  accord  after 
a  little  space  of  time,  and  if  the  person  wishes, 
for  instance,  to  have  an  answer  to  a  certain 
question,  writing  may  be  formed  on  the  sheet 
of  paper  on  which  the  instrument  is  placed, 
containing  something  more  or  less  pertinent  to 
the  matter  —  but  probably  never  anything  that 
is  not  more  or  less  consciously  in  the  operator's 
mind.  It  has  figured  much  in  spiritualistic  ex- 
hibitions. 

Plangon,     plan-son,     Pol,     French     bass 

singer :  b.  in  the  Ardennes,  France,  i860.  He 
studied  music  at  the  Ecole  Duprez  in  Paris  and 
in  1881  made  his  debut  at  Lyons  in  'Les 
Huguenots. >  In  1883  he  appeared  in  the  Paris 
Grand  Opera  as  Mephisto  in  'Faust'  and 
scored  a  great  success,  which  was  followed  by 
an  equally  praiseworthy  presentation  of  Ramfis 
in  'Aida.'  He  has  been  warmly  received  at  the 
Metropolitan  Opera  House  in  New  York.  He 
has  created  roles  in  Saint-Saens'  'Ascanion'  ; 
Massenet's  'Le  Cid' ;  etc. 

Plan'cus,  Lucius  Munatius,  Roman  politi- 
cian and  soldier :  b.  Tibur,  near  Rome,  ist  cen- 
tury B.C.  He  was  a  pupil  of  Cicero  and  an 
officer  under  Cssar  in  the  Gallic  war,  and  was 
shown  much  favor  by  that  general.  After  Csesar's 
assassination  he  favored  Brutus,  but  soon  de- 
serted to  .\ntony  and  in  42  B.C.  was  consul. 
Later  he  fell  into  disfavor  with  Antony  and  be- 
came a  partisan  of  Octavius.  The  7th  ode 
of  the  first  book  of  Horace  is  dedicated  to  him. 

Plane,  a  popular  name  for  several  trees 
of  the  genus  Platanus,  which  alone  constitutes 
the  order  Platattacecc,  which  includes  six  or 
seven  species,  all  natives  of  the  northern  hemi- 
sphere. The  American  plane,  sycamore,  button- 
wood,  or  buttonball  (Platanus  occidciitalis)  is 
similar  to  the  preceding  but  larger,  often  at- 
taining heights  of  130  feet  and  occasionally  more 
than  150  feet.  The  diameter  is  frequently  more 
than  eight  feet.  It  is  a  native  from  Maine  to 
Minnesota  and  southward  to  the  Gulf  States, 
and  is  a  familiar  object  in  low  grounds  along 
streams,    especially    in    the    Middle    States.      Its 
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brownish  timber  is  less  valued  than  that  of  the 
preceding  species,  but  it  is  sometimes  used  for 
interior  finish  and  frequently  for  fuel.  The  Cal- 
ifornia sycamore  (P.  racciiwsa)  and  the  Arizona 
sycamore  (P.  wrightii)  are  smaller  than  the 
American,  which  they  resemble  more  or  less. 
They  are  confined  to  the  Southwestern  States. 
The  name  "plane"  is  also  often  applied  to  the 
sycamore  maple  or  great  maple  (Acer  pseudo- 
platanus}  because  of  the  resemblance  of  the 
foliage  to  that  of  the  true  plane  tree. 

The  Oriental  plane  is  P.  oricntalis,  a  native 
of  India,  southwestern  Asia  and  southeastern 
Europe.  It  grows  about  80  feet  tall,  has 
a  rather  short,  thick  trunk,  and  a  broad 
round  head :  grayish  or  greenish  bark  which 
annually  flakes  off ;  large,  palmate,  deciduous 
leaves ;  and  monoecious  flowers  crowded  in 
globular  heads,  pendulous  on  long  stalks.  The 
bristly  fruit-heads  persist  during  the  winter. 
The  tree  was  popularly  planted  by  the  Greeks 
and  Romans  as  an  ornament,  and  specimens  are 
still  e.xtant  which  are  reputed  to  be  more  than 
2,000  years  old.  It  thrives  best  in  moist,  rich 
alluvial  soil.  The  timber  of  young  trees  is 
cream-colored ;  that  of  old  trees  brownish.  Be- 
ing fine-grained  and  easily  polished  it  is  popular 
for  cabinet  making  and  for  interior  finishing. 

Plane,  in  geometry,  a  surface  character- 
ized by  the  property  that  the  straight  line 
joining  any  two  points  in  it  lies  wholly  in  the 
surface ;  a  level  surface.  Two  such  surfaces 
cannot  have  three  points,  not  in  a  straight  line, 
in  common  without  coinciding  throughout,  and 
any  two  planes  intersect  in  a  straight  line.  Par- 
allel planes  are  those  whose  line  of  intersection 
is  at  an  infinite  distance,  or  such  as  can  have 
a  common  normal  or  perpendicular.  The  angle 
between  two  non-parallel  planes  is  that  formed 
by  two  intersecting  straight  lines,  one  in  either 
plane,  perpendicular  to  the  line  of  intersection. 
There  will  always  be  two  such  angles,  each 
being  the  supplement  of  the  other,  but  in  ordi- 
nary cases  the  acute  one  will  be  most  naturally 
regarded  as  the  angle  formed  by  the  planes. 
One  plane  is  perpendicular  to  another  when  the 
angles  thus  formed  are  right  angles,  or,  to  put 
the  same  thing  in  a  simpler  way,  when  it  con- 
tains a  straight  line  perpendicular  to  that  other. 
Three  planes  will  always  have  one  point  in 
common,  but  this  point  may  be  infinitely  re- 
moved ;  and  they  form  a  solid  angle,  which  is 
measured  in  a  special  way.  Three  mutually  per- 
pendicular planes,  known  as  the  co-ordinate 
planes,  are  used  in  analytical  geometry  of  three 
dimensions  for  determining  the  position  of 
points  in  space.     See  Geometry. 

Plane.  See  Metal-Working  Machinery; 
Wood-Working  Machinery. 

Plane  Curves.     See  Curves,  Higher  Plane. 

Plane-table  Surveying.     See  Surveying. 

Planet,  a  member  ol  the  solar  system,  one  of 
the  solid  spherical  bodies  which  revolve  around 
the  sun.  See  Earth,  Jupiter,  Mars,  Mercury, 
Neptune,  Saturn,  Uranus  and  Venus;  and 
Solar  System. 

Planetarium.     See  Orrery. 

Plan'etoids.     See  Asteroids. 

Planim'eter,  an  instrument  by  means  of 
whicli  the  area  of  a  plane  figure  may  be  meas- 
ured.    See  Surveying. 


Planing  Machine.  See  Metal- Working 
Machinekv;  Wood- Working  Machinery. 

Plank,  Fort,  or  Fort  Blank,  a  former  fort, 
of  Revolutionary  days,  located  in  Montgomery 
County,  N.  Y.,  about  two  miles  northwest  from 
the  village  of  Fort   Plain. 

Plan'kinton,  S.  Dak.,  city,  county-seat  of 
Aurora  County;  on  the  Chicago,  Milwaukee  & 
Saint  Paul  railroad;  about  80  miles  northwest 
of  Yankton.  It  is  in  an  agricultural  and  stock- 
raising  region ;  wheat  is  the  chief  farm  product. 
Pop.    (igoo)   604. 

Plank'ton,  a  term  given  by  Haeckel  to  the 
life,  both  animal  and  plant,  which  occurs  float- 
ing at  the  top  of  lakes  and  seas,  in  contrast  to 
the  forms  of  the  shores  or  bottoms.  The  vege- 
table element  in  the  plankton  is  largely  diatoms 
while  the  animals  show  a  much  greater  variety. 
In  the  fresh  waters  the  plankton  is  very  incon- 
siderable as  compared  with  that  of  the  sea  and 
to  the  latter  most  of  these  statements  apply.  The 
marine  plankton  consists  of  both  young  and 
adult  animals.  The  adults  are  largely  proto- 
zoans, jellyfish,  tunicates  (especially  Salpa, 
DoUolum,  Pyrosoina,  Appendiciilaria),  together 
with  a  few  worms.  The  young  include  repre- 
sentatives of  almost  every  group  of  marine 
animals,  for  the  larvae  of  many  shore  or  bottom 
animals  are  free-swimming  for  a  time.  One 
marked  feature  of  these  surface  forms  is  their 
great  transparency  and  almost  total  absence  of 
color,  e.xcept  the  black  pigment  in  the  eyes  of 
the  eyed  forms. 

The  plant  life  of  the  oceanic  plankton  in- 
cludes diatoms,  bacteria,  blue-green  algse  and 
similar  low  organisms.  The  first  are  especially 
conspicuous  in  very  cold  waters.  In  some  cases 
the  prevailing  organism  is  so  abundant  that  the 
water  is  distinctly  tinted  by  it,  as  in  the  Red 
Sea,  where  a  red  alga  is  especially  numerous. 
Many  of  the  plants  have  powers  of  locomotion 
well  developed,  a  feature  peculiar  to  low  forms 
of  plant  life.  The  fresh- water  vegetable  plank- 
tons are  less  noteworthy  than  the  marine  be- 
cause of  their  smaller  e.xtent,  the  much  smaller 
number  of  species  generally  represented,  etc. 
These  formations  are  of  particular  interest  from 
an  economic  point  of  view  because  they  consti- 
tute the  pastures  of  the  deep.  The  minute  ani- 
mals feed  more  or  less  upon  the  plant  life,  great 
numbers  of  free-swimming,  surface-inhabiting 
marine  animals  feed  upon  the  plants  or  the 
animals  or  both,  and  are  in  turn  the  food  of 
other  pelagic  animals  or  birds.  At  certain  sea- 
sons the  leading  forms  of  the  plankton  dis- 
appear and  others  take  their  places.  Generally 
they  sink  to  lower  levels  to  reappear  after  a 
more  or  less  definite  time.  To  the  student  oi 
zoology  the  plankton  is  of  great  interest  both 
from  its  importance  as  a  food  supply  for  ma- 
rine forms  and  as  a  means  of  obtaining  the 
larvae  of  many  animals.  It  is  studied  by  collect- 
ing the  life  in  a  net  of  bolting  cloth  drawn 
along  the  surface  and  then  examining  the  catch 
with  the  microscope.  The  plankton  varies  great- 
ly from  day  to  day,  and  is  markedly  more  abun 
dant  at  night  than  in  the  day.  Many  of  the 
forms,  notably  the  medusae,  worms  and  young 
Crustacea,  are  markedly  phosphorescent,  and  to 
them  is  due  the  light  in  a  vessel's  wake. 

Planquette,  pliin-ket,  Robert,  French  com- 
poser: b.   Paris  21   July   1850;  d.  there  28  Jan. 
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1903.  He  studied  at  the  Conservatoire  and  with 
Dnprato,  gained  some  popularity  by  numerous 
chansons  and  chansonettes,  in  1873  began  the 
writing  of  operettas,  and  in  1877  achieved  a 
notable  success  with  'Les  Cloches  de  Corne- 
ville,'  which  ran  for  400  performances  in  Paris, 
and  later  as  'The  Chimes  of  Normandy'  was 
almost  equally  popular  in  London.  It  has  been 
often  heard  in  botli  the  French  and  English 
versions  in  the  United  States.  Planquette  did 
not  attempt  any  more  serious  form  of  music, 
but  wrote  18  other  operettas,  including  two, 
'The  Old  Guard'  (1887)  and  'Paul  Jones' 
(1889)    for  the  English  stage. 

Plant  Breeding.     See  Breeding,  Plant. 

Plant-bug,  a  bug  of  any  of  several  families 
of  Hcmiptcia  which  obtain  their  food  by  suck- 
ing the  juices  of  plants  through  beak-like 
mouths.  The  largest  group  is  the  family 
Corcida,  consisting  of  at  least  1,500  species, 
some  of  which  are  dreaded  pests  of  cultivated 
crops  and  trees.  Two  well-known  species  are 
the  box-elder  plant-bug  (Lcptocoris  trivittatus), 
which  is  especially  troublesome  in  the  western 
States  where  the  box-elder  is  largely  planted 
IS  a  windbreak  and  for  timber :  and  the  squash- 
bug  (Aiiasa  tristis)  which  is  an  incorrigible 
enemy  of  squashes,  pumpkins,  cucumbers,  etc. 
(See  Squ.^sh.)  The  Lygaida  include  fully 
1.300  species,  nearly  200  of  which  are  known  in 
America,  and  of  which  one  of  the  most  widely 
destructive  is  the  little  chinch-bug,  a  pest  upon 
certain  cereal  crops.  The  Pyrrhocorida  is  a 
small  family,  but  contains  several  serious  pests, 
of  which  the  cotton  stainer  or  red-bug  {Dys- 
durcas  sutuycUus)  is  a  pest  in  the  southeastern 
United  States.  It  feeds  upon  orange  fruits  and 
cotton.  Consult:  Comstock,  'Manual  for  the 
Study  of  Insects'  (1895);  Smith,  'Manual  of 
Economic  Entomology'  (1896);  Howard,  'The 
Insect  Book'    (1902). 

Plant  Geography.  The  relation  of  the 
plant  covering  to  the  surface  of  the  earth  is 
the  basis  of  that  division  of  botany  which  is 
called  plant  geography.  This  does  not  confine 
itself  to  the  geographical  distribution  of  plants, 
as  was  formerly  the  case,  but  comprises  all  the 
out-of-door  relations  of  plants  to  each  other,  and 
to  their  environment.  The  subject  falls  some- 
what naturally  into  several  divisions  with  re- 
spect to  the  point  of  view.  Floristic  botany 
deals  with  the  geographical  distribution  of  spe- 
cies, and  with  the  character  of  the  plant  popu- 
lation of  different  regions  and  countries.  Ecol- 
ogy concerns  itself  especially  with  the  relation 
existing  between  the  plant  and  its  environment, 
and  with  the  grouping  of  species  in  particular 
areas  called  formations,  such  as  meadow,  prairie, 
forest,  etc.  Experimental  ecology  is  merely 
a  phase  of  the  latter,  in  whicli  changes  in  the 
form  and  behavior  of  plants  are  brought  about 
by  changing  the  physical  conditions  of  the  en- 
vironment. It  is  of  great  importance  because 
of  its  bearing  upon  the  origin  of  species. 

Environment  and  Plant. —  The  essential 
points  of  inquiry  in  plant  geography  are  the 
environment,  or  home  of  the  plant,  usually 
called  habitat  by  botanists,  and  the  plant,  either 
as  an  individual,  or  as  a  member  of  the  vegeta- 
tion. The  habitat  is  to  be  regarded  as  the  cause, 
the  plant  as  the  effect.  This  is  true  of  the  pres- 
ent relation  between  any  habitat  and  the  plants 


which  grow  in  it  only  to  a  certain  degree,  fof 
probably  no  plant  of  the  present  day  owes  its 
entire  structure  to  one  habitat.  Each  habitat, 
however,  does  have  a  modifying  iiiHucnce  upon 
the  plants  in  it.  This  influence  will  be  great 
where  the  physical  conditions  are  extreme,  and 
it  will  be  slight  where  they  are  more  moderate. 
In  either  case  this  modification  will  leave  its 
distinctive  stamp  upon  the  plant  in  such  a  way 
that  one  may  readily  tell  whether  it  grew  in 
pond,  meadow,  forest,  or  desert.  Of  the  many 
factors  which  make  up  a  habitat  not  all  are 
of  the  same  importance.  In  some  situations  the 
water  of  the  soil  will  be  most  important,  in 
others  light  will  be  the  controlling  factor,  while 
in  still  other  places  wind  will  have  the  most 
striking  effect.  Habitats  show  great  differences 
also  in  the  amount  of  water,  light,  wind,  and 
other  factors.  If  one  will  know  the  causes  of 
plant  structure  and  distribution,  it  is  necessary 
to  look  into  the  habitat  with  great  care,  and  to 
determine  the  relative  importance  and  the 
amount  of  each  factor. 

The  factors  of  a  habitat  which  are  most  in- 
timately connected  with  the  form  of  the  plant 
are  tliose  that  have  to  do  with  the  water-supply, 
and  with  the  food-making  activities  of  the  leaf. 
These  are  water  and  light.  They  have  a  direct 
influence  upon  the  plant  form,  while  all  others 
affect  the  structure  indirectly,  as  a  result  of 
their  action  upon  the  water  of  the  soil,  or  the 
air,  or  upon  light.  Every  habitat  comprises  the 
following  factors :  water-content,  humidity, 
light,  temperature,  soil,  wind,  precipitation, 
physiography,  dead  vegetation,  and  animals.  Of 
these,  water-content,  soil,  soil  temperature,  and 
physiography  belong  to  the  .soil,  and  are  in  con- 
sequence called  edaphic.  Humidity  (air  moist- 
ure), light,  air  temperature,  wind,  and  precipita- 
tion pertain  to  the  air,  and  are  termed  atmo- 
spheric, or  climatic.  Dead  vegetation  and  ani- 
mals are  biological  or  biotic  factors.  Living 
vegetation  has  a  marked  effect  upon  its  habitat, 
but  this  is  to  be  regarded  more  as  a  reaction 
than  as  a  cause. 

Water  as  a  Factor. —  The  simplest  plants 
grow  in  water,  and  are  in  every  way  dependent 
upon  it.  Terrestrial  plants  —  for  example,  prac- 
tically all  flowering  plants  and  ferns  —  have 
adapted  themselves  to  two  media,  air  and  water, 
and  their  dependence  upon  water  is  not  so 
marked.  The  active  root-hairs  are  still  really 
aquatic,  and  must  always  be  in  contact  with  an 
adequate  supply  of  water.  The  stems  and  leaves 
are  aerial,  but  their  behavior  and  form  are  largely 
determined  by  the  water  in  the  air,  that  is,  the 
humidity.  The  water-supply  is  used  by  the 
root-hairs,  while  water-loss  is  the  result  of 
evaporation  from  the  surface  of  the  leaves.  The 
excess  of  supply  over  loss  will  determine  the 
form  of  the  plant ;  it  is  evident  that  plants  can- 
not grow  where  the  loss  exceeds  the  supply. 
The  balance  between  these  is  so  nice  that  plants 
grow  well  only  where  it  is  maintained.  The  most 
luxuriant  vegetation  is  the  forest,  where  both 
supply  and  loss  of  water  are  great.  An  ex- 
cess of  supply  over  loss  is  almost  as  certain  to 
produce  stunting  and  dwarfing,  as  seen  in  the 
plants  of  ponds  and  marshes,  as  is  an  excessive 
water-loss,  which  is  the  condition  typical  of 
deserts  and  high  mountain  peaks.  The  total 
amount  of  water  present  in  the  soil  will  vary 
with  the  rainfall,  and  with  the  behavior  of  sur- 
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face  and  underground  streams.  Much  of  the 
rainfall  runs  off  the  surface,  while  a  part  of  it 
sinks  below  the  roots  and  is  carried  off  by 
underground  drainage.  What  is  left  remains 
in  contact  with  the  soil-particles  as  a  thin  film, 
and  it  is  this  which  is  absorbed  by  the  root- 
hairs.  The  pull  e.xerted  by  the  absorptive  power 
of  the  hair  upon  the  water-film  is  greater  than 
the  attraction  of  the  soil-particle,  and  the  latter 
loses  its  water.  If  this  continues,  however,  the 
ratio  lessens,  and  in  soils  that  are  drying  out  the 
particles  hold  the  water-films  with  increasing 
tenacity.  In  consequence,  plants  will  wilt  and 
die  in  soils  that  still  contain  water.  Loose 
5oils,  such  as  sand  and  gravel,  will  give  up  all 
but  5  per  cent  of  their  water  content,  while 
compact  clays  retain  as  high  as  8  per  cent.  An 
abundance  of  salts  in  the  soil,  or  of  the  so- 
called  humus-acids  which  arise  from  incomplete 
decomposition,  have  a  similar  effect.  They  de- 
crease the  absorptive  power  of  the  root-hairs, 
and  lead  to  the  production  in  marshes  and  bogs 
of  plants  showing  the  effects  of  an  insufficient 
water-supply. 

Air  Humidity. —  The  humidity  of  the  air  ex- 
erts a  direct  control  upon  the  amount  of  water 
evaporated  from  the  leaves.  It  is  evident  that 
the  water-loss  of  the  plant  will  be  slight  where 
the  amount  of  moisture  in  the  air  is  great,  and 
that  the  evaporation  will  be  great  where  the  air 
is  dry.  This  effect  of  humidity  is  so  marked 
that  plants  which  grow  in  moist  climates  often 
have  structures  designed  to  increase  water-loss, 
while  those  living  in  desert-like  places  regularly 
protect  themselves  by  thickening  their  epidermis, 
and  decreasing  the  amount  of  surface  exposed. 
The  relative  humidity  of  lowlands  and  sea- 
coasts,  especially  in  the  tropics,  is  above  80  per 
cent ;  in  deserts  and  upon  high  mountains  it  is 
rarely  more  tlian  30  per  cent;  and  often  falls 
below   IS   per  cent. 

Iniiuencc  of  Light. —  The  amount  of  light 
present  in  a  habitat  influences  directly  the  food- 
making  activities  of  the  plant.  The  green  col- 
oring matter  of  plants,  the  chlorophyll,  is 
formed  readily  and  abundantly  only  in  the  light, 
and  the  combination  of  crude  materials,  water, 
carbon  dioxide,  and  salts,  into  foods  available 
for  the  protoplasm  can  occur  only  in  the  pres- 
ence of  this  pigment.  Light  thus  bears  a  pe- 
culiar relation  to  the  nutrition  and  growth  of 
plants,  and  in  a  large  degree  determines  their 
form  and  size.  Sunlight  produces  vigorous, 
stocky  stems,  and  thick  leaves,  as  a  rule,  while 
plants  grown  in  the  shade  have  tall  slender  stems, 
and  broad  thin  leaves.  Plants  that  occur  un- 
derground, in  caves,  or  grow  within  organisms, 
do  not  develop  chlorophyll,  and  without  ex- 
ception belong  to  the  flowerless  forms  known 
as  fungi.  The  intensity  of  the  light  varies 
throughout  the  day  and  year ;  it  is  greater  in 
the  tropics  than  at  the  poles,  and  on  the  tops 
of  high  peaks  than  at  their  bases.  In  forests 
and  thickets  the  light  is  often  very  diffuse,  vary- 
ing from  .01  to  .003,  summer  sunlight  being  i. 

Temperature. —  This  is  directly  concerned 
with  the  nutrition  and  growth  of  plants.  Heat 
is  necessary  for  the  germination  of  seeds,  and 
for  the  sprouting  of  bulbs  and  tubers.  It  must 
be  present  in  a  considerable  degree  for  the  food- 
making  activities  of  plants,  and  upon  it  in  a 
large  part  depends  the  size  of  individuals,  and 
the  luxuriance  of  vegetation.  The  growing 
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period  IS  the  season  during  which  temperatures 
favorable  to  plant  growth  prevail ;  the  length 
of  this  period  determines  in  great  measure  the 
native  vegetation  of  a  country,  and  the  culti- 
vated plants  which  can  be  grown  there.  In- 
directly, temperature  exerts  a  pronounced  effect 
upon  the  form  of  plants,  by  decreasing  the 
moisture  of  the  air,  and  thus  increasing  the 
water-loss.  In  tropical  and  subtropical  deserts 
this  indirect  action  of  heat  is  a  predominant 
factor.  Soil  temperatures  are  of  much  less 
importance,  though  they  have  much  to  do  with 
germination  and  the  activity  of  underground 
parts. 

Wind  Effects. —  Wind  influences  plant  life 
both  directly  and  indirectly.  Its  mechanical 
action  is  marked  in  regions  where  forceful  and 
constant  winds  prevail,  notably  seacoasts  and 
high  mountain  peaks.  Shrubs  and  trees  become 
bent  or  prostrate,  and  their  branches  are  de- 
veloped almost  wholly  on  the  leeward  side. 
Over  great  open  stretches  where  strong  winds 
prevail,  for  example,  prairies  and  steppes,  the 
plant  forms  are  largely  grasses  and  grass-like 
plants,  which  are  not  easily  torn  or  whipped  by 
the  wind.  As  is  well  known,  winds  play  an  ex- 
tremely important  part  in  carrying  the  pollen  of 
trees  and  grasses,  and  in  scattering  seeds  and 
spores.  Like  heat,  wind  decreases  the  humidity 
of  the  air,  and  correspondingly  increases  the 
evaporation  from  leaf-surfaces.  It  does  this 
by  removing  the  more  or  less  saturated  air  in 
contact  with  the  plant,  replacing  it  with  air  con- 
taining less  moisture.  This  action  is  character- 
istic of  the  dry  southwest  winds  in  the  corn- 
belt,  which  rapidly  carry  away  the  moisture  of 
the  leaves,  causing  the  latter  to  curl,  thus  de- 
creasing the  surface  and  affording  some  measure 
of  protection.  The  stunted  forest  vegetation  of 
arctic  and  alpine  timber-lines  is  largely  due  to 
the  drying  action  of  almost  constant  winds. 
The  direction,  force,  and  duration  of  the  wind 
must  all  be  taken  into  account  in  the  study  of 
vegetation. 

Soil  Action. —  The  soil  acts  directly  upon 
the  behavior  and  form  of  plants  by  reason  of  its 
influence  upon  water-content  and  temperature. 
In  plant  geography,  all  inorganic  strata  upon 
which  plants  grow  are  termed  soils.  The  ex- 
treme types  are  rock  and  water,  between  which 
are  found  all  manner  of  gradations  from  gravel 
to  mud.  The  weathering  of  rocks  produces  two 
kinds  of  soils  quite  different  in  their  behavior 
with  respect  to  water.  The  one  is  loose  and 
composed  of  large  particles  —  for  example, 
sands  and  gravels ;  the  other  is  composed  of 
fine,  compact  particles,  clays  and  loams.  Sands 
and  gravels  absorb  nearly  all  of  the  rain  fall- 
ing upon  them,  but  much  of  the  water  taken 
up  passes  through  and  is  carried  away  along 
some  impervious  stratum.  What  remains  as 
water-content  is  readily  absorbed  by  the  root- 
hairs,  or  is  lost  by  evaporation  from  the  soil. 
On  account  of  the  large  air-spaces  between 
the  grains,  the  water  in  the  lower  layers  is 
raised  with  difficulty  by  capillary  action.  Plants 
withdraw  from  loose  soils  nearly  all  of  their 
water-content.  Compact  soils,  especially  clay, 
do  not  absorb  rain  rapidly,  and  much  of  the 
latter  is  carried  away  by  surface  drainage.  Wa- 
ter once  absorbed  is  held  tenaciously,  and  the 
loss  by  underground  drainage  is  slight.  The 
pores  of  the  soil  are  fine,  and  capillarity  plays 
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an  important  part  in  raising  water  from  the 
lower  levels.  The  particles  attract  the  water- 
films  strongly,  and  in  consequence  clay  yields 
its  water  to  plant  or  air  very  slowly.  Ordi- 
nary plants  will  wilt  in  clay  soils  when  they  still 
contain  as  high  as  8  per  cent  of  water.  Rock 
is  all  but  absolutely  impervious  to  water. 
Mosses  and  lichens  alone  can  grow  upon  it,  in 
consequence  of  their  power  to  decompose  the 
surface  and  their  ability  to  withstand  drying 
out.  The  amount  of  soluble  material  in  the 
soil  has  a  direct  effect  upon  the  growth  of 
plants.  Nearly  all  ordinary  soils  contain  an 
adequate  supply  of  soluble  minerals ;  a  few, 
however,  are  deficient  in  these,  and  are  unable 
to  support  more  than  a  scanty  vegetation.  Other 
soils  contain  in  excess  soluble  salts  and  acids 
which  are  harmful.  The  sparse,  _  desert-like 
vegetation  of  salt  basins  and  alkali  wastes  is 
due  to  the  large  quantities  of  sodium  chloride, 
sodium  carbonate,  and  other  salts  present.  In 
swamps  and  bogs  the  partial  decay  of  plant  and 
animal  remains  produces  certain  acids  which 
hinder  the  absorptive  powers  of  the  roots.  The 
kind  of  material  in  the  soil  and  the  fineness  and 
compactness  of  the  grains  determine  its  be- 
havior with  reference  to  the  absorption  and 
radiation  of  heat.  The  color  of  the  soil,  the 
amount  of  water  present,  and  other  conditions 
have  also  to  do  with  this  matter.  Rock  is 
warmed  most  readily  in  the  sunshine,  and  at 
night  most  readily  parts  with  its  heat.  Water 
is  at  the  other  extreme ;  it  warms  up  slowly 
and,   conversely,   yields    its   heat   reluctantly. 

UtiU::atwn  of  Moisture. —  It  is  a  well-estab- 
lished fact  that  plants  in  general  are  unable  to 
absorb  water-vapor  from  the  air.  The  moisture 
must  be  condensed  into  water,  and  then  must 
regularly  find  its  way  into  the  soil  before  it  can 
be  used  by  the  plant.  A  comparatively  small 
number  of  plants,  lichens,  mosses,  and  tree- 
dwelling  orchids  absorb  rain  or  dew  directly 
through  their  leaf  or  thallus  surfaces,  but  with 
the  great  majority  of  plants  the  water  can  only 
be  taken  in  from  the  soil  or  substratum.  The 
moisture  of  the  air  is  condensed  or  precipitated 
in  various  forms,  r^in,  dew,  snow,  sleet,  hail, 
frost,  and  fog.  With  the  exception  of  the  last, 
all  of  these  contribute  sooner  or  later  to  the 
water-content  of  the  soil,  the  important  differ- 
ence being  that  the  solid  forms  usually  melt  grad- 
ually and  are  in  consequence  absorbed  more 
completely.  The  water  which  falls  upon  the 
surface  of  the  soil  is  partly  absorbed,  and  partly 
carried  away  by  drainage.  The  latter  is  known 
as  "run-off" ;  its  amount  will  depend  upon  the 
compactness  of  the  soil  and  the  steepness  of  the 
slope.  The  absorbed  water  passes  into  the  lower 
layers  in  part,  where  some  of  it  is  drained  off 
as  gravitation  water,  and  some  is  retained  as 
capillary  water  to  be  raised  by  capillary  action 
into  the  upper  layers  of  the  soil.  That  which 
remains  in  the  soil  about  the  roots  forms  thin 
films  about  the  soil-grains,  and  is  known  as 
hygroscopic  water.  This  alone  can  be  used  by 
the  root-hairs.  Part  of  it,  however,  is  lost  by 
direct  evaporation  from  the  soil.  Rain  has  lit- 
tle or  no  mechanical  action  upon  plants,  except 
perhaps  in  the  tropics,  where  it  falls  in  tor- 
rents. In  the  form  of  "run-off,"  however,  it 
acts  powerfully  upon  the  surface  of  hills  and 
mountains,  and  plays  in  consequence  an  ex- 
tremely  important   part   in   the   development   of 


vegetation.  Sleet  and  hail  are  very  destructive 
in  the  breaking  of  twigs  and  branches  and  the 
cutting  and  tearing  of  leaves,  but  are  of  little  im- 
portance because  of  their  relative  infrequence. 
Snow,  on  the  other  hand,  has  had  a  great  deal 
to  do  with  the  forms  of  trees,  particularly  the 
pines,  spruces,  and  firs,  in  northern  and  moun- 
tain regions.  It  is  a  poor  conductor,  and  for 
this  reason  affords  much  protection  to  plant 
parts  covered  by  it.  Unlike  rain,  it  is  often  un- 
equally distributed  by  the  wind,  and  therefore 
produces  important  local  differences  in  the 
water-content  of  the  soil. 

Physiography. —  The  surface  features  of  a 
region  —  its  physiography  —  affect  directly  sev- 
eral of  the  physical  factors  of  habitats.  Alti- 
tude not  only  influences  the  rainfall,  but  it  also 
increases  water-loss  by  reason  of  the  reduced 
air-pressure  and  the  decreased  humidity.  The 
sunlight  is  stronger,  as  the  rays  pass  through 
fewer  air-layers,  and  are  absorbed  in  a  less  de- 
gree. The  degree  of  slope  is  especially  im- 
portant, as  it  determines  very  largely  the  ratio 
between  "run-off"  and  absorbed  water.  In 
mountain  regions  particularly,  it  modifies  the 
angle  at  which  the  sun's  rays  strike  the  sur- 
face, and  increases  the  amount  of  heat  and 
light  received.  The  exposure  of  the  surface, 
that  is,  the  direction  in  which  it  lies,  affects  the 
amount  of  heat  and  light,  the  intensity  of  the 
wind,  and  the  snowfall.  Furthermore,  the 
character  of  the  surface  itself,  whether  level  or 
uneven,  will  influence  all  of  these  factors  in  a 
less  degree.  Physiographic  changes,  such  as 
elevation  and  subsidence,  the  erosion  of  river- 
valleys,  and  the  upbuilding  of  swamps,  deltas, 
etc.,  have  a  profound  effect  upon  the  distribu- 
tion of  plants,  and  the  development  of  vegeta- 
tion. 

Vegetable,  Animal,  and  Human  Factors. — 
Dead  vegetation  increases  the  water-content  of 
a  habitat  by  checking  the  movement  of  the 
"run-off,"  and  thus  increasing  the  absorption, 
and  by  protecting  the  surface  of  the  soil  from 
excessive  evaporation.  It  equalizes  the  soil 
temperature  by  hindering  the  warming  action  of 
the  sun's  rays,  and  the  cooling  eflfect  of  radia- 
tion. It  also  diminishes  the  force  of  the  wind, 
and,  finally,  by  its  decay,  returns  to  the  soil 
much  of  the  nutrient  material  that  it  has  taken 
from  it.  Living  vegetation  has  the  same  effect, 
but  it  is  different  in  that  it  constantly  draws 
water  and  nourishment  from  the  soil,  and  often 
reduces  the  amount  of  light  present.  The  activi- 
ties of  animals  and  man  are  extremely  diverse. 
Earthworms  and  burrowing  mammals  enrich  the 
soil  by  working  it  over  repeatedly.  Grazing 
animals  have  more  or  less  effect  upon  grass- 
lands. Insects  are  fundamentally  important  in 
fertilization,  and  doubtless  often  act  decisively 
in  the  struggle  for  existence  by  destroying  some 
plants  and  not  others.  Man  is  a  biological  fac- 
tor of  the  first  importance,  even  if  we  leave  out 
of  consideration  all  the  changes  that  he  has 
brought  about  in  plants  and  vegetation  in  conse- 
quence of  cultivation.  He  changes  habitats 
fundamentally  by  the  removal  of  forests,  by 
fires,  by  the  construction  of  railroads  and  canals, 
by  drainage,  by  irrigation,  etc. 

Classification  of  Habitats. — ^  Habitats  are 
usually  grouped  with  respect  to  the  two  direct 
factors,  water  and  light.  They  are  first  classed 
as  wet,  moist,  and   dry,  and  the  moist  habitats 
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are  further  divided  into  sun  and  shade.  Wet 
habitats  comprise  all  bodies  of  water,  oceans, 
lakes,  ponds,  springs,  streams,  swamps,  marshes, 
river-banks,  seashores,  tanks,  etc.  Dry  habitats 
are  principally  deserts,  sandhills,  prairies, 
gravel-slides,  strands,  dunes,  bad  lands,  cliffs, 
rocks,  heaths,  humus-marshes,  moors,  alpine  and 
polar  barrens.  Sunny  moist  lands  are  meadows, 
pastures,  grain-fields,  and  waste  places.  Shady 
moist  habitats  are  forests,  groves,  woodlands, 
and  thickets. 

Effects  of  Habitat. —  These,  as  regards  the 
individual,  are  either  evident  or  demonstrable, 
as  in  the  case  of  the  habitat  form  seen  in  bog- 
plants,  shade-plants,  etc.,  or  thej'  are  obscure  and 
remote,  and  can  in  consequence  no  longer  be 
traced.  The  latter  is  true  of  vegetation  forms  — 
trees,  shrubs,  bulb-plants,  etc.  Three  well- 
defined  groups  of  habitat  forms  are  recognized, 
based  upon  the  water-content  of  habitats.  These 
are  water-plants  (hydrophytes),  moist-land  or 
middle  plants  (mesophytes),  and  desert  plants 
(.xerophytes).  Upon  the  basis  of  light- 
differences,  mesophytes  are  further  divided  into 
sun-plants  (heliophytes),  shade-plants  (scio- 
phytes)  and  darkness-plants  (scotophytes). 
Water  plants  owe  their  peculiar  stamp  to  the  fact 
that  the  water-supply  is  always  greatly  in  excess 
of  the  water-loss.  The  roots  are  superficial  in 
position,  owing  to  the  abundance  of  water  at  or 
on  the  surface  of  the  soil.  Root-surfaces  are 
slightly  developed,  and  root-hairs  often  lacking, 
because  the  amount  of  water  renders  absorption 
easy.  The  surplus  of  water  is  a  disadvantage, 
however,  as  it  reduces  the  amount  of  air  in  the 
soil,  and  hence  cuts  off  the  supply  of  oxygen 
necessary  for  the  activity  of  the  roots.  This 
lack  of  aeration  is  compensated  by  the  develop- 
ment of  large  air-passages  leading  down  from 
the  leaves  through  the  stem  and  roots.  Stems 
and  leaves  are  almost  invariably  smooth,  and 
without  any  sort  of  protective  covering.  Breath- 
ing-pores are  usually  abundant,  and  the  neces- 
sity that  the  plant  should  lose  a  large  amount 
of  water  has  led  to  the  development  of  water- 
pores  and  papillae.  This  structure  is  typical  of 
amphibious  plants,  that  is,  those  that  grow  in 
the  mud.  or  in  shallow  water.  Floating  plants 
are  usually  much  the  same,  with  the  exception 
that  the  breathing  pores  become  useless  and 
disappear  on  the  under  surface  of  the  leaf,  which 
is  in  contact  with  the  water.  Certain  plants, 
such  as  the  duckweed,  have  become  greatly  re- 
duced in  consequence  of  the  floating  habitat, 
and  consist  merely  of  a  tiny,  leaf-like  disk,  with 
a  few  rootlets.  Submerged  plants  grow  entirely 
beneath  the  water,  and  are  not  subject  to  water- 
loss.  As  a  result  their  leaves  and  stems  are 
greatly  reduced.  The  leaves  are  thin  and  di- 
vided into  narrow  segments ;  in  structure  they 
are  almost  uniform.  The  characteristic  air- 
passages  of  the  other  water  forms  are  lacking, 
as  all  the  air  absorbed  must  be  dissolved  in 
water. 

Desert-plants  are  in  most  respects  the  exact 
opposites  of  water-plants.  Not  only  is  the  water- 
supply  scanty,  but  all  the  factors  which  increase 
water-loss  are  present  in  a  large  degree.  Such 
plants  must  use  all  their  power  of  adaptation  to 
absorb  and  store  all  the  water  they  can.  and  to 
lose  just  as  little  by  evaporation  as  possible. 
The  roots  of  desert-plants  are  for  the  most  part 
deep-seated  tap  roots,  which  branch  only  near 


the  tip,  which  is  in  moist  soil,  and  are  covered 
elsewhere  with  a  corky  layer  to  prevent  the  loss 
of  water  where  the  root  passes  through  the  dry 
upper  layers.  In  the  moist  soil,  root-hairs  are 
produced  in  large  numbers.  In  many  cases,  the 
upper  portion  of  the  root  consists  of  tissue 
especially  adapted  to  the  storage  of  water.  The 
stems  of  xerophytes  are  short  and  stout.  The 
leaves  are  thick  and  much  reduced  in  size ;  in 
extreme  forms,  they  are  entirely  lacking.  Both 
leaves  and  stems  are  covered  with  a  thick  coat- 
ing of  hairs,  or  wax,  or  the  epidermis  is  greatly 
thickened,  all  for  the  purpose  of  protection 
against  water-loss.  The  breathing-pores  are 
generally  confined  to  the  underside  of  the  leaf, 
and  are  often  sunken  far  below  the  surface  for 
still  greater  protection.  In  the  cactus  the  leaves 
are  reduced  to  mere  scales,  and  the  stem  often 
contracted  into  a  cylinder  or  ball,  thus  decreas- 
ing the  exposed  surface  to  the  minimum.  Suc- 
culent plants,  such  as  the  live-for-ever  and  ice- 
plant  have,  on  the  other  hand,  been  modified  so 
that  the  leaves  serve  for  the  storage  of  water. 
Lichens  and  mosses  which  grow  on  rocks  are 
capable  of  withstanding  e.xtreme  dryness,  a  fac- 
ulty seemingly  inherent  in  their  protoplasm,  as 
they  are  without  ordinary  protective  con- 
trivances. 

Moist-land  plants,  or  mesophytes,  stand  as 
intermediate  between  the  two  preceding  groups. 
The  water-supply,  though  not  excessive,  is 
usually  sufficient,  and  the  humidity  of  the  air  is 
great  enough  to  preclude  the  danger  of  excessive 
water-loss.  In  consequence,  mesophytes  have 
well-developed,  more  or  less  branched,  root- 
systems,  which  are  intermediate  in  position,  that 
is,  are  neither  deep-seated  nor  superficial.  The 
development  of  surface  is  moderate,  as  well  as 
that  of  the  protective  cork.  Stems  are  for  the 
most  part  tall  and  vigorous,  and  much-branched. 
The  leaves  are  large  and  mostly  entire,  or  at 
least  never  finely  dissected.  Hairs  are  com- 
mon, but  seldom  compacted  into  a  dense  cover- 
ing. The  epidermis  is  not  greatly  thickened, 
and  while  the  breathing-pores  are  often  more 
abundant  on  the  lower  side,  they  are  present  in 
large  numbers  on  both  surfaces.  The  leaves  of 
mesophytes  are  characterized  regularly  by  com- 
pact rows  of  oblong  cells  placed  at  right  angles 
to  the  surface,  which  are  called  palisade-tissue, 
and  by  loose  irregular  cells  with  large  inter- 
cellular spaces,  the  sponge  tissue.  The  former 
is  usually  in  the  upper,  the  latter  in  the  lower 
half  of  the  leaf.  The  palisade  is  differentiated 
in  response  to  the  action  of  strong  light,  while 
sponge-tissue  results  from  the  need  of  the  rapid 
diffusion  of  the  carbon  dioxide  and  oxygen  ab- 
sorbed from  the  air. 

Sun-plants  and  shade-plants  are  especially 
different  in  their  leaves ;  this  is  to  be  expected, 
as  the  leaf  is  the  organ  most  dependent  upon 
light.  The  root-system  will  be  more  superficial 
in  shade-plants,  as  the  moisture  is  nearer  the 
surface  of  the  soil  in  shaded  than  in  sunny 
places.  The  stem  will  be  more  slender,  taller, 
and  often  more  branched,  since  it  is  necessary 
to  place  the  leaves  in  the  position  to  receive  the 
most  of  the  diffuse  light.  The  leaves  are  broad, 
thin,  and  entire,  increasing  the  exposed  surface, 
while  in  sun-plants  they  are  thick  and  more  or 
less  divided.  In  typical  shade-leaves,  the  pali- 
sade-tissue is  reduced  to  a  single  row,  or  is  alto- 
gether   absent.      The    cells    are    not    crowded 
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closely,  and  their  longest  axis  often  coincides 
with  the  epidermis  of  the  leaf.  Sun  leaves  have 
one  or  more  rows  of  typical  palisade  on  the 
upper  side,  and  are  frequently  palisaded  on  the 
lower  side  also.  The  epidermis  develops  more 
wax  and  hairs  in  the  sun ;  the  breathing-pores 
are  more  numerous  on  the  lower  than  upon  the 
upper  surface,  while  there  is  little  difference  in 
the  shade. 

Origin  and  Distinction  of  Forms. —  Vegeta- 
tion-forms doubtless  originated  in  response  to 
physical  conditions,  but  this  relation  is  hardly 
evident  to-day.  We  can  only  see  in  trees,  shrubs, 
herbs,  etc.,  an  expression  of  the  success  which 
dilferent  plants  have  obtained  in  the  struggle 
for  existence.  It  is  also  evident  that  the  vege- 
tation form  of  a  plant  has  much  to  do  with  its 
persistence,  and  hence  with  its  importance  in 
vegetation.  The  main  groups  of  vegetation- 
forms  are  woody  plants,  herbs,  and  thallus 
(flowerless)  plants.  The  former  are  the  largest, 
the  most  dominant,  and  the  most  persistent  of 
all  forms ;  the  latter  are  tiny,  subordinate,  and 
fleeting.  The  various  woody  forms  are  trees, 
shrubs,  bushes,  and  climbers;  the  first  are  the 
most  important,  the  last  the  least  so.  Trees  con- 
stitute the  most  permanent  type  of  vegetation, 
the  forest,  to  which  shrubs,  bushes,  and  climbers 
also  contribute.  The  relation  between  these 
forms  is  easily  seen  in  the  development  of  a 
forest,  in  which  bushes  precede  and  are  fol- 
lowed by  shrubs;  these  give  way  to  the  trees, 
the  climbers  coming  in  after  the  latter. 

Herbs  are  especially  distinguished  from 
woody  plants  bv  their  lack  of  woody  stems  and 
by  the  fact  that' their  persistent  parts  are  under- 
ground. They  can  never  be  very  large,  for 
their  stems  lack  support,  though  they  may  per- 
sist for  years.  They  are  either  perennial, 
blooming  each  year,  or  annual-biennial,  bloom- 
ing at  the  end  of  the  first  or  second  year,  and 
then  dying.  Various  forms  of  herbs  are  dis- 
tinguished with  reference  to  the  position  of 
the  stem  and  leaves.  In  some,  like  the  dande- 
lion, the  leaves  are  grouped  in  rosettes  in  re- 
sponse to  light  and  heat.  In  others,  such  as  the 
everlasting,  the  plants  are  set  close  together 
for  somewhat  similar  reasons  and  perhaps  for 
mutual  protection  also.  Climbers,  sweet  peas, 
vetches,  etc.,  develop  partly  for  increased  sup- 
port, partly  to  secure  more  light.  Grasses  form 
sod  because  of  their  abundant  rootstalks ;  it  is 
this  faculty  which  enables  grasses  to  control  the 
vegetation  of  meadows  and  prairies.  Bunch- 
grasses  are  an  exception,  but  they  generally 
grow  where  the  formation  of  a  sod  is  impos- 
sible on  account  of  unfavorable  physical  condi- 
tions. The  position  and  abundance  of  herbs  in 
a  formation  will  depend  also  upon  the  charac- 
ter of  the  underground  parts.  Species  with 
underground  runners  or  rootstalks  will  be  more 
abundant,  and  more  widely  distributed  than 
those  with  nearly  stationary  bulbs  or  tubers. 
The  vegetation  forms  of  thallus  plants  play  a 
very  subordinate  role  in  vegetation.  Mosses, 
liverworts,  and  lichens  are  regularly  present  in 
tree  and  herb  formations,  but  their  small  size, 
and  transient  nature  make  them  of  little  im- 
portance. They  are  significant  of  the  early 
stages  of  vegetation  on  rocks,  new  soils,  etc., 
but  they  soon  disappear  before  the  grasses  and 
other  herbs.  Fungi  are  entirely  dependent  upon 
their  host  plant  or  stratum,  and   are   relatively 


insignificant,  except  where  they  are  necessary  to 
the  nutrition  of  the  host,  as  in  the  case  of  cer- 
tain trees. 

Areas  or  Formations. — The  vegetation  of  the 
earth's  surface  is  not  at  all  uniform,  but  con- 
sists of  a  multitude  of  different  areas,  each  cor- 
responding to  a  habitat.  These  areas  are  called 
formations,  and  each  is  composed  of  an  associa- 
tion or  group  of  plants  determined  by  the  physi- 
cal factors  of  its  habitat.  A  pond  will  be  occu- 
pied by  a  formation  composed  of  water-plants ; 
a  forest  formation  will  consist  of  mesophytes, 
and  desert  plant  formations  will  be  found  in 
dry,  sandy  regions.  Even  within  each  forma- 
tion, it  will  be  found  that  the  plants  are  not 
uniformly  distributed;  some  will  occur  in 
masses,  while  others  are  scattered  singly,  and 
one  species  will  be  met  again  and  again,  while 
another  will  be  found  but  once.  Furthermore, 
formations  are  not  fixed  groups  of  plants.  One 
species  will  find  that  the  conditions  of  life  be- 
come more  and  more  difficult;  and  will  gradu- 
ally disappear.  Other  species  will  prosper  and 
increase  rapidly  in  number,  this  very  prosperity 
often  producing  the  conditions  unfavorable  to 
another.  The  seeds  of  species  from  other  places 
will  be  brought  in  by  the  wind,  by  birds  or  by 
animals,  and  will  find  a  new  home,  or,  after 
struggling  for  a  while,  the  plants  will  disappear. 
Frequently,  new  plants  come  in  to  such  a  degree 
that  they  finally  replace  the  original  species  en- 
tirely, and  the  formation  is  replaced  by  a  new 
one. 

The  development  of  a  formation  may  be 
readily  followed  where  rocks  are  disintegrating, 
or  where  an  original  vegetation  has  been  re- 
moved by  fire.  In  the  first  case,  the  pioneer 
plants  are  small  crust-like  lichens,  which  de- 
compose the  surface  of  the  rock,  and  by  their 
decay  prepare  a  thin  soil  for  the  larger  leaf- 
like forms,  which  sooner  or  later  appear.  With 
these  usually  enter  the  rock  mosses,  and  the  two 
by  their  activity  and  ultimate  decay  finally  form 
a  soil  sufficient  for  some  of  the  grasses  and 
other  herbs  which  are  able  to  withstand  extreme 
dryness.  Meanwhile,  the  action  of  rain  and 
frost  has  produced  rifts  in  the  rocks,  which  are 
first  filled  with  mosses,  and  then  by  a  soil  deep 
enough  to  support  larger  plants.  The  ultimate 
result  of  the  activity  of  these  various  factors 
is  the  breaking  down  of  the  rock  into  soil.  In 
the  case  of  the  harder  rocks,  this  will  be  a 
coarse  sand  or  gravel ;  with  the  softer  ones,  it 
is  a  fine  sand  or  marl.  At  this  stage,  leaf-like 
lichens  and  mosses  play  some  part  in  binding 
the  soil-particles  together,  but  they  soon  dis- 
appear before  the  grasses,  which  in  their  turn 
yield  in  a  few  years  to  other  herbs.  These  are 
sooner  or  later  displaced  by  bushes  and  shrubs, 
and  the  latter  make  way  for  the  trees  which 
mark  the  close  of  the  process.  Such  a  succes- 
sion of  formations  takes  place  very  slowly,  and 
may  often  extend  over  a  century  or  more. 
When  a  forest  is  burned,  the  re-vegetation  is 
much  more  rapid,  as  the  soil  is  already  pre- 
pared. Tiny  mosses  and  fungi  first  appear,  and 
in  a  year  or  two  at  the  most  are  replaced  by 
low  herbs.  These  disappear  before  the  invasion 
of  grasses  and  "fireweed,"  and  these  are  re- 
placed by  fast-growing  trees,  such  as  the  birch 
and  the  aspen.  Such  trees  are  usually  short- 
lived, and  are  displaced  after  a  decade  or  so  by 
pines,  spruces,  or  firs,  which  in  many  cases  are 
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at  last  conquered  by  the  hardwoods.  It  is  sig- 
nificant of  the  plants  of  each  stage  of  such  suc- 
cessions that  they  bring  about  conditions  in 
their  action  upon  the  habitat  which  finally 
cause  their  own  disappearance.  Each  stage 
represents  a  formation,  but  the  change  from  one 
stage  to  the  next  takes  place  so  slowly  that  it 
is  not  at  all  uncommon  to  find  associated  with 
the  plants  typical  of  one  stage  some  survivors 
of  the  preceding  formation,  as  well  as  a  few 
pioneers  of  the  next  stage. 

Migration  of  Plants. —  The  movement  of 
plants  in  vegetation  is  known  as  migration.  In 
the  case  of  the  simple  water-plants,  the  algffi, 
the  whole  plant  moves  of  its  own  accord,  or  is 
carried  by  some  agent.  The  same  holds  for  a 
few  of  the  flowering  plants  of  floating  habit. 
All  terrestrial  plants  are  fixed,  however,  and 
migration  must  act  regularly  upon  the  spore  or 
seed.  In  tumbleweeds,  the  whole  plant  is  fre- 
quently carried  away  by  the  wind,  but  it  is  no 
longer  in  a  living  condition.  Spores  are  readily 
scattered  by  the  wind  on  account  of  their  light- 
ness, but  seeds  and  fruits  have  been  especially 
modified  for  migration  on  account  of  their 
greater  weight.  Plants  growing  in  or  near  the 
water  often  have  fruits  with  corky  or  inflated 
envelopes,  which  serve  to  keep  them  afloat. 
The  great  majority  of  the  modifications  for 
securing  migration,  however,  are  concerned  with 
wind  and  animals.  In  the  former,  the  con- 
trivances are  uniformly  for  the  purpose  of  light- 
ening the  fruit  or  seed,  so  that  it  may  readily 
be  carried  by  the  wind.  Fruits  that  are  to  be 
distributed  by  animals  are  provided  with  spines, 
hooks,  or  glands  for  attachment,  or  are  made 
attractive  by  a  bright  or  edible  envelope.  Wind- 
carried  fruits  are  especially  common ;  they  are 
provided  with  wings,  as  in  the  maple,  with  hairs, 
the  milkweed,  and  with  parachute-like  tufts, 
the  dandelion.  Man  plays  the  most  important 
part  of  all  distributive  agents,  if  voluntary  as 
well  as  involuntary  carriage  be  considered.  He 
has  carried  cultivated  plants  and  weeds  all  over 
the  globe,  and  to  thousands  of  places  where 
they  could  never  have  gone  of  themselves. 

The  movement  of  the  seed  or  fruit  of  a  spe- 
cies into  a  new  formation  or  country  is  often 
determined  by  natural  barriers.  Winds  bear 
seeds  for  long  distances,  but  they  are  powerless 
to  carry  them  across  oceans,  or  over  high 
mountain  ridges.  Similarly,  a  desert  region  is  a 
barrier  to  seeds  brought  from  a  moist  climate, 
and  a  cold  climate  prevents  the  naturalization  of 
species  coming  from  a  warm  country.  The 
chance  that  seeds  will  germinate  and  grow  is 
greatest  when  they  are  carried  into  a  habitat 
similar  to  the  original  one,  and  it  is  least  when 
they  are  left  in  habitats  very  different  from  it. 
It  is  unquestionable  that  seeds  have  often  been 
carried  into  many  places  where  they  were  un- 
able to  secure  a  foothold.  This  fact  explains 
why  many  species  are  found  only  in  certain 
countries,  or  localities,  and  why  it  is  that  each 
formation  retains  a  more  or  less  distinctive 
impress. 

North  American  J^egctation. —  The  vegeta- 
tion of  the  North  American  continent  owes  its 
general  features  to  the  gradual  decrease  of  heat 
to  the  nortlnvard,  and  the  more  or  less  con- 
stant decrease  in  the  rainfall  in  passing  from 
the  coasts  to  the  interior.  The  greatest  develop- 
ment of   forests   is   found   in   the   warm   coast- 


regions  of  die  southeast,  and  of  the  Pacific  The 
poorest  vegetation  is  found  in  the  north,  and  on 
high  mountains,  where  the  temperatures  are  low, 
and  in  the  interior  where  the  rainfall  is  slight! 
The  character  and  distribution  of  vegetation 
are  chiefly  determined  by  heat  and  water.  As 
a  result,  the  vegetative  covering  falls  into  zones 
corresponding  in  a  general  way  to  zones  of  tem- 
perature. If  the  distribution  of  moisture  were 
uniform  over  the  continent,  the  series  of  zones 
would  be  as  follows:  (i)  the  zone  of  ever- 
green tropical  and  subtropical  trees;  (2)  the 
zone  of  deciduous  trees;  (3)  the  zone  of  cone- 
bearing  trees ;  (4)  the  zone  of  grasses  and  other 
herbs;  (5)  the  zone  of  mosses  and  lichens;  (6) 
the  zone  of  ice  and  snow.  The  rainfall  de- 
creases regularly  from  the  coast  inland,  while 
a  high  mountain  range  makes  an  abrupt  change 
in  the  amount.  The  Appalachian,  Rocky  Moun- 
tain and  Sierra  Nevada  ranges  act  as  barriers 
to  the  passage  of  moisture-laden  winds,  and 
turn  into  grassland  or  desert,  regions  that  are 
sufficiently  warm  to  be  forested.  The  Appa- 
lachian barrier  is  too  low  to  be  very  effective, 
and  the  forests  yield  to  prairies  only  slowly  and 
far  inland.  The  Sierra  Nevada  and  the  Rocky 
Mountains  are  almost  complete  barriers,  and 
they  enclose  a  parched  desert.  The  height  of 
these  ranges  causes  an  abundant  condensation 
on  their  slopes,  and  in  consequence  they  are 
more  or  less  heavily  wooded.  On  account  of 
the  altitude,  the  temperature  is  low,  and  the 
forests  are  merely  southerly  extensions  of  the 
great  boreal  zone  of  pines  and  spruces.  A 
general  survey  of  the  North  .American  conti- 
nent would  show  it  to  be  wooded  on  the  eastern, 
western,  and  southern  coasts.  In  the  north, 
there  is  a  zone  of  grass  and  moss-covered  bar- 
rens. In  the  interior  there  is  a  region  of  plain 
and  prairie,  stretching  unbroken  from  Atha- 
basca to  Texas,  and  between  the  two  great 
Cordilleran  ranges  from  Washington  to  Central 
America  lies  a  great  desert  region,  broken  re- 
peatedly by  intersecting  lines  of  mountains. 
Running  southward  from  the  great  northern 
forest  mass  of  the  continent  are  the  three 
mountain  systems.  In  the  low  .-\ppalachian  sys- 
tem, the  arctic  vegetation  of  the  north  is  found 
on  a  few  alpine  peaks  alone,  but  in  the  higher 
Rocky  Mountains  and  the  Sierra  Nevada  this 
long  southward  extension  of  dwarf  herbaceous 
vegetation  is  almost  continuous.  All  carry  the 
northern  pines  and  spruces  far  south,  but  in 
the  lower  range,  these  disappear  in  Virginia, 
while  on  the  higher  ranges  they  persist  almost 
to  the  Mexican  boundary.  North  America  is 
thus  seen  to  be  covered  with  belts  of  vegeta- 
tion running  east  and  west,  which  are  com- 
pletely interrupted  in  the  interior  by  high  moun- 
tain ranges,  which,  together  with  the  Appa- 
lachians, also  serve  to  carry  the  northern  forests 
southward  in  three  long  tongues. 

Frederic  E.   Clements, 
University  of  Nebraska. 

Plant  Lore.  Quite  apart  from  all  the 
fancies  connected  with  flower  language  and 
symbolism  (see  Flowers,  Symbolism  of),  there 
is  an  abundant  stock  of  traditionary  lore  associ- 
ated with  all  kinds  of  trees,  plants,  and  flowers. 
The  study  of  this  throws  much  light  on  many 
puzzling  survivals  in  folk-lore,  and  some  writers 
have  shown  its  importance  for  part  of  the  prob- 
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lem  of  primitive  religion.  Among  Australians 
and  red  Indians  the  totem  often  takes_  the  form 
of  a  phmt  or  tree,  for  which  the  individual 
shows  his  reverence  by  refusing  to  gather  or 
destroy  them.  The  worship  of  trees  is  widely 
prevalent  among  savages  everywhere,  and  there 
is  ample  evidence  that  it  was  an  important  ele- 
ment in  the  religion  of  all  the  families  of  the 
Aryan  stock.  Grimm  thinks  the  oldest  sanctua- 
ries of  the  Germans  were  natural  woods,  and 
hints  at  a  historical  connection  between  the  an- 
cient sacred  inviolate  wood  and  the  later  royal 
forest. 

The  oak-worship  of  the  ancient  Druids,  the 
sacred  fig-tree  of  Romulus  in  the  centre  of 
Rome,  the  Ficus  rcligiosa  of  India,  and  the 
sacred  groves  of  the  Semitic  and  pre-Semitic 
races  still  surviving  at  Carthage  a  century  after 
Augustine,  are  ready  examples  of  tree-worship 
from  sufficiently  wide  centres  of  civilization. 
The  primitive  mind  of  the  savage  readily  con- 
ceives of  a  tree  as  animated  by  a  conscious  soul 
cognate  with  his  own,  and  he  may  regard  the 
tree  either  as  its  permanent  outward  organism 
or  merely  as  its  characteristic  dwelling-place. 
Hence  trees  have  their  place  in  fetishism,  idol- 
atry, and  the  upward  development  of  religion. 
Buddhists  do  not  include  trees  among  sentient 
beings  possessing  mind,  but  recognize  the  exist- 
ence of  the  genius  of  the  tree,  and  Buddha 
himself  was  regarded  as  such  no  less  than  43 
times  during  his  transmigrations.  The  rever- 
ence paid  to  the  famous  bo-tree  shows  how 
fundamental  a  fact  is  tree-worship,  which  un- 
doubtedly formed  a  large  part  of  the  old 
Hindu  religion  amalgamated  by  the  new  philo- 
sophical  faith. 

But  the  sacred  tree  and  grove  are  likewise 
to  be  found  within  the  range  of  Semitic  and 
Aryan  influences.  From  all  sides  appears  evi- 
dence at  once  of  the  great  antiquity  and  uni- 
formity of  the  worship  of  trees,  whether  for  the 
services  they  render  to  man,  for  their  venerable 
antiquity,  their  form,  for  particular  qualities 
ascribed  to  them  as  containing  the  seeds  of  fire, 
for  their  situation,  as  on  sombre  and  lonely 
mountain  tops,  or  for  their  association  with 
certain  phenomena,  as  plagues  and  pestilences, 
or  certain  events  in  the  history  of  the  home- 
stead. In  the  growth,  life,  decay,  and  death 
of  the  plant  the  primitive  man  easily  sees  an 
analogue  to  his  own  life-history,  and  herein 
we  may  find  the  philosophy  of  the  widespread 
rustic  rites  associated  with  marriage  and  with 
the  birth  of  children.  The  custom  of  scatter- 
ing flowers  and  the  fruits  of  the  field  over  the 
footsteps  of  a  newly  married  pair  conveys  an 
obvious  reference  to  the  belief  in  the  repro- 
ductive powers  of  vegetation.  Primitive  ideas 
of  the  fertilizing  and  fruit-bearing  powers  of 
nature  led  to  the  belief  that  each  tree  or  plant 
possesses  spiritual  as  well  as  physical  life,  being 
tenanted  either  by  semi-divine  spirits  or  by  the 
ghosts  of  the  dead,  and  a  natural  generaliza- 
tion of  this  notion  made  plants  and  trees  col- 
lectively the  abode  of  particular  inhabitants  — • 
an  example  of  animism  developing  into  poly- 
theism. 

A  forest-god  has  been  deduced  from  a  mere 
tree-soul,  both  alike  regarded  as  powerful  to 
produce  rain  or  sunshine,  to  cause  fruits  to 
spring  and  cattle  easily  to  bring  forth  their 
young.     A    still    higher    generalization   gave    a 


belief  in  a  genius  of  plant-life  or  forest-life, 
or,  higher  still,  a  genius  of  growth  or  fertility 
in  general.  This  universal  genius  of  growth 
was  symbolized  by  a  bush  or  tree,  brought  in 
triumph  from  the  forest,  gaily  decked,  and 
solemnly  planted  near  the  homestead  or  in  the 
village.  In  many  cases  tlie  tree-spirit  was  re- 
garded as  detached  from  the  tree  and  clothed 
in  human  form  as  a  man  or  a  girl  decked  with 
flowers  —  the  I\Iay-king,  Queen  of  the  May,  the 
Old  Woman  or  Corn-mother  of  German  har- 
vest-fields, the  Jack-in-the-Green  of  young  Lon- 
don sweeps,  and  the  like.  The  existence  of 
those  corn  spirits  which  especially  haunted  and 
protected  the  waving  corn  is  dimly  recognized 
in  characteristic  ceremonies  of  an  English  har- 
vest-home, and  in  the  French  and  German  ob- 
servance of  the  Harvest  May,  in  which  a  branch 
or  tree  decked  with  ears  of  corn  is  carried 
home  in  the  last  wagon  from  the  harvest-field 
and  hung  on  the  roof  of  the  farmhouse  till  the 
next  year. 

Sympathetic  affinities  between  plant  and  ani- 
mal life  strongly  impress  the  primitive  imagina- 
tion and  play  an  important  part  in  many  cos- 
mogonies, as  in  the  Iranian  account  of  how  the 
first  human  pair  grew  up  as  a  single  tree, 
the  fingers  or  twigs  of  each  one  folded  over  the 
other's  ears,  till  the  time  came  when  they  were 
separated,  and  endowed  with  distinct  human 
souls.  Other  mythical  cosmogonic  trees  are  the 
heavenly  fig-tree  of  the  Vedas,  and  the  ash- 
tree  Yggdrasil  of  Norse  mythology.  The  belief 
that  a  child's  rickets  can  be  cured  by  passing 
him  through  a  cleft  ash-tree  till  lately  lingered 
in  corners  of  England,  and  stories  of  trees 
giving  forth  human  groans  and  exuding  human 
blood  are  common  in  folk-tales  everywhere. 
Families,  as  well  as  individuals,  have  tutelary  or 
guardian  trees. 

Even  the  Christmas-tree,  which  originally 
made  its  way  into  England  and  France  princi- 
pally through  the  influence  of  Prince  Albert  and 
the  Duchess  Helen  of  Orleans,  is  really  a  sur- 
vival of  an  ancient  German  custom  of  heathen 
origin.  Many  plants  have  received  a  kind  of 
religious  consecration  from  the  name  of  some 
saint  whose  festival  fell  on  the  day  on  which 
they  were  gathered.  Christianity,  like  Buddhism, 
early  showed  a  marvelous  adaptability  in  the 
way  in  which  it  adopted  popular  rites  of  an 
earlier  religion  and  rebaptized  them  as  its  own. 
Many  remnants  of  primitive  superstitions  sur- 
vive in  the  local  English  names  of  plants  and 
flowers,  chiefly  in  connection  with  the  fairies, 
the  devil,  the  Virgin,  and  the  Cross,  and  we 
have  a  great  wealth  of  association  from  one 
cause  or  other  between  saints  and  flowers,  as 
Saint  Agnes  with  the  Christmas  rose.  Saint 
Joseph  of  Arimathea  with  the  Glastonbury 
thorn.  Saint  Patrick  with  the  shamrock,  the  'Vir- 
gin with  the  white  lily,  just  as  Thor  had  his 
oak-tree,  Venus  her  myrtle,  the  Indians  the 
lotus,  and  the  Druids  the  mistletoe.  Again,  his- 
torical personages  and  families  are  frequently 
associated  with  particular  flowers  —  it  is  enough 
merely  to  name  the  orange  lily,  the  red  and 
white  roses,  the  fleur-de-lis,  the  planta  genista, 
and  the  violet.  Family  and  clan  crests  fre- 
quently take  this  form,  as  the  fir,  holly,  juniper; 
also  national  badges,  as  the  rose,  thistle,  sham- 
rock. 

More    curious    and    interesting,    though    ob- 
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scure,  are  the  notions  of  magical  properties 
connected  as  persistently  with  some  plants  as 
medicinal  properties  are  with  others.  Most 
prominent  in  European  folk-lore  are  the  elder, 
the  thorn,  and  the  rowan  or  mountain  ash;  but 
strange  properties  are  still  ascribed  to  the  rose- 
mary, vervain,  Saint-John's-wort,  mandrake, 
asphodel,  and  to  fern-seed ;  and  many  flowers 
lend  themselves  through  some  obscure  inherent 
fitness  to  special  methods  of  divination.  The 
doctrine  of  signatures,  so  important  in  the 
history  of  medicine,  opens  up  a  special  chapter 
of  sym.pathetic  magic,  involving  the  belief  that 
plants  bore  by  nature  marks  indicating  plainly 
for  what  diseases  they  were  medicinally  useful. 
The  trees  of  Paradise,  of  Chaldean  and  other 
cosmogonies,  the  oracular  oaks  of  Dodona,  those 
trees  of  healing  spiritually  allegorized  in  die 
Apocalypse,  the  trees  of  Liberty  and  the  French 
Revolution,  and  the  trees  round  which  an  Indian 
bride  and  bridegroom  walk  hand  in  hand  point 
as  unmistakably  to  a  real  sympathetic  affinity 
between  the  human  and  the  vegetable  world  as 
did  the  Dryads,  Fauns,  and  Satyrs  of  the 
ancient  Hellenic  mythology,  with  their  analogues 
the  elves  and  fairies  of  the  woods,  the  transfor- 
mation-myths, the  Orpheus  whose  lyre  laid  its 
charm  on  beasts  and  trees  alike,  or  the  Pan  at 
the  report  of  whose  death  all  nature  mourned 
aloud.  Consult:  Dyer,  < Folk-lore  of  Plants'; 
Frazer,   'Golden  Bough.' 

Plant-louse.     See  Aphis. 

Plant  Physiology.     See  Breeding,  Plant. 

Plantagenet,  plan-taj'e-net,  a  family  whose 
various  branches  occupied  the  throne  of  Eng- 
land from  the  reign  of  Henry  II.  (1154)  until 
the  accession  (1485)  of  Henry  VII.,  the  rep- 
resentative in  the  female  line  of  the  Lancas- 
trian branch  of  it,  who,  by  his  marriage  (i486) 
with  Elizabeth  of  York,  daughter  of  Edward 
IV.,  representative  of  the  York  branch,  united 
its  various  branches  in  the  house  of  Tudor,  of 
which  he  %vas  the  direct  descendant.  On  the 
death  of  Henry  I.  the  crown  was  claimed  by  his 
daughter,  Maud  or  Matilda,  first  married  to 
Henry  V.,  emperor  of  Germany,  and  after- 
ward to  Geoft'roi  V.,  count  of  Anjou,  surnamed 
Plantagenet,  on  behalf  of  her  son  by  the  latter, 
Henry  Plantagenet.  Stephen  obtained  it  during 
his  lifetime,  and  was  succeeded  on  his  death 
by  Henry,  who  became  the  first  of  the  Plan- 
tagenet kings.  The  name  is  said  to  have  been 
derived  from  the  circumstance  of  the  count  of 
Anjou  wearing  a  branch  of  broom  {plante  de 
genet)  in  his  cap.  The  direct  line  became 
extinct  in  Richard  II.  (1399),  before  whose 
death  the  crown  was  usurped  by  Henry  IV., 
son  of  John  of  Gaunt,  duke  of  Lancaster,  4th 
son  of  Edward  III.,  in  prejudice  of  Edmund  and 
Anne  Mortimer,  the  descendants  of  Lionel,  duke 
of  Clarence,  3d  son  of  the  same  Edward.  He 
was  succeeded  by  his  descendants  Henry  V.  and 
Henry  VI..  and  during  the  reign  of  the  latter, 
Edmund  Mortimer  having  died  without  heirs, 
Richard,  duke  of  York,  son  of  Anne  Mortimer, 
who  had  married  the  heir  of  Edmund,  duke  of 
York,  Sth  son  of  Edward  III.,  claimed  the 
crown.  This  occasioned  the  wars  of  the  Roses, 
which  terminated  in  the  accession  of  Henry  VII. 
as  above  mentioned.  See  Engl.\nd,  History; 
and  articles  on  individual  monarchs. 


Plantain,  several  species  of  Plantago  a 
genus  of  the  order  Plantaginacccc.  Most  of  the 
200  or  more  widely  distributed  species  are 
weedy  herbs  or  subshrubs.  Probably  the  best 
known  is  ribwort  (Plantago  lanceolate),  in 
America  a  pernicious  lawn  weed,  but  sometimes 
used  in  Europe  upon  sterile  and  dry  soils  as  a 
fodder  plant,  the  hot,  dry  summers  favoring 
its  growth  in  the  United  States  and  reducing 
the  resistance  of  the  grass.  The  only  safeguards 
against  it  are  thorough  preparation  and  en- 
richment of  the  ground  before  planting  to  lawn; 
careful  selection  of  pure  lawn-grass  seed,  and 
persistent  care  both  in  annual  attention  to  the 
needs  of  the  grass  and  the  weeding.  The  seeds 
are  used  for  bird-feeding.  Buck's-horn  plantain 
(P.  coi-onopus)   is  used  somewhat  as  greens. 

Plantain,  Adam's  Fig,  or  Cooking  Banana, 
a  tropical  herb  of  the  order  Seilanunaeea,  con- 
sidered as  a  distinct  species  (Miisa  paradisiaca) 
by  some  botanists,  and  as  a  variety  of  the  com- 
mon banana  by  others.  From  hidia,  where  it  is 
native,  it  has  been  taken  by  man  to  all  tropical 
countries,  and  it  forms  a  staple  food  both  eaten 
raw  and  cooked  in  a  variety  of  ways.  It  is, 
however,  less  palatable  in  the  fresh  state  than 
the  banana.  The  plants  are  propagated  by  suck- 
ers or  cuttings  of  the  rootstock.  The  former 
are  cut  from  the  parent  plant  with  a  spade  and 
set  where  desired.  The  latter  are  transplanted 
from  a  propagating  bed  when  they  have  one 
or  two  leaves.  They  succeed  best  in  moist 
rich  soil.  When  about  18  months  old  they 
should  bear  a  cluster  of  fruits,  after  which 
the  stalk  dies  and  new  sprouts  take  its  place 
and  so  continue  for  years. 

Plantain-eaters,  a  family  (Musophagidcc)  of 
African  picarian  birds,  classified  near  the  par- 
rots, with  notched  or  saw-edged  bills,  and 
usually  of  brilliant  colors.  The  genus  Muso- 
phaga,  in  which  the  base  of  the  bill  spreads 
over  the  forehead  like  a  broad  plate,  includes 
the  most  typical  West  African  forms.  These 
birds  feed  chiefly  upon  the  fruit  of  the  banana 
and  plantain.  The  members  of  the  genus 
Turacus  (or  Corythaix)  called  "touracos,"  pos- 
sess a  bill  of  ordinary  size  and  conformation, 
and  an  erectile  crest,  borne  on  the  head.  The 
general  color  is  green,  the  quills  of  the  wings 
and  tail  being  colored  red  by  a  peculiar  pig- 
ment containing  copper  and  named  turacin. 
They  feed  on  insects,  in  addition  to  fruits,  and 
are  said  to  be  exceedingly  familiar  and  tame 
in  habits,  even  in  a  wild  state.  They  attain  a 
size  averaging  that  of  the  common  pigeon  or 
crow.  Consult:  Newton,  'Dictionary  of  Birds* 
(1893-6). 

Planta'tion,  a  term  anciently  used  to  desig- 
nate a  colony.  Plantations,  according  to  Black- 
stone,  are  colonies  where  the  lands  are  claimed 
by  the  right  of  occupancy  only,  by  finding  them 
desert  and  uncultivated,  and  peopling  them 
from  the  mother  country;  or  where,  when  al- 
ready cultivated,  they  have  been  either  gained 
by  conquest  or  ceded  by  treaties.  The  term 
came  into  use  in  the  United  States  in  colonial 
times,  and  is  still  preserved  in  the  ofliicial  title 
of  the  State  of  Rhode  Island,  namely.  "Rhode 
Island  and  Providence  Plantations."  It  became 
popular  in  an  extended  and  different  meaning 
in  the  South  where  it  is  still  used  to  designate 
a  large  section  of  cultivated  land. 
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Plan'tigrade  Animals,  those  which  in  step- 
ping place  the  heel  and  whole  sole  of  the  foot 
upon  the  ground,  for  example,  bears;  as  op- 
posed to  digitigrade  animals,  for  example,  cats, 
dogs,  which  step  upon  their  toes.  The  term 
was  applied  by  Cuvier  to  a  section  (Plantigrada) 
of  the  Caniivora,'b\i.t  has  now  no  significance  in 
classification. 

Plantin,  plaii-tah,  Christophe,  French 
printer:  b.  Saint  Avertin,  France,  1514;  d. 
Antwerp  i  July  1589.  He  established  at  Ant- 
werp in  1555  a  printing-press  which  became 
famous  for  the  character  of  the  work  produced 
and  later  founded  presses  at  Leyden  and  Paris. 
His  most  celebrated  work  is  the  '  Biblia  Poly- 
glotta'  (8  vols.  1568-73).  His  office  in  Ant- 
werp was  purchased  in  1877  by  the  city  and  now 
constitutes  the  Muse  Plantin-Moretus.  Consult: 
<Life>  by  Rooses  (1892). 

Plants,  Diseases  of.  See  Diseases  of 
Plants. 

Plants,  Morphological  Evolution  of.    The 

living  things  in  the  world  are  commonly 
divided  by  science  into  two  groups,  plants  and 
animals ;  but  it  is  probable  that  more  accurate 
knowledge  will  eventually  assign  them  to  several, 
if  not  many,  groups.  Haeckel,  foreseeing  this 
emergency  many  years  ago,  proposed  an  inter- 
mediate group,  Protista,  but  this  suggestion  has 
not  met  with  much  favor,  probably  because  it 
does  not  go  far  enough.  It  is  plain,  nevertheless, 
that  there  are  two  great  biological  branches 
"plants"  and  "animals,"  which  exceed  all  others 
in  the  number  and  diversity  of  the  organisms 
which  they  include ;  and  in  addition  there  are 
several  groups,  each  with  a  relatively  small  num- 
ber of  much  less  differentiated  organisms. 
Among  the  organisms  which  at  present  are 
called  plants,  in  spite  of  their  unlikeness  to 
plants,  are  the  slime-molds  {Myxomycctcs), 
the  flagellates  (Flagcllata),  the  peridines  (Peri- 
dinea)  and  the  flint-swimmers  (Silicoflagcl- 
latcc),  and  these  should  probably  be  set  off  as 
so  many  distinct  branches.  Were  this  done, 
it  would  be  much  easier  to  frame  a  definition 
which  should  sharply  separate  plants  and  animals. 

Definition  of  Plants. —  Plants  may  be  defined 
very  generally  as  living  things  whose  cells  se- 
crete cellulose  walls  externally,  and  chlorophyll 
internally.  To  this  rule  there  are  many  excep- 
tions, as  in  the  fungi,  whose  cells  secrete  no 
chlorophyll,  but  these  are  now  regarded  as  plants 
which  have  become  degenerated  as  a  result  of 
feeding  upon  other  organisms. 

Stages  of  Evolution. —  Down  at  the  beginning 
of  the  vegetable  kingdom  are  the  minute  single- 
celled  protophytes  or  water-slimes  (Chrooeoc- 
cus,  Glwocapsa,  etc.),  in  which  each  plant 
consists  of  a  bit  of  faintly  colored  protoplasm 
surrounded  by  a  thin  wall.  There  is  no  definite 
micletts  here,  and  the  only  indications  of  nuclear 
matter  are  a  few  granules  scattered  in  the  pro- 
toplasm. We  can  scarcely  conceive  of  simpler 
living  things.  Near  them  and  a  little  higher  are 
the  blue-green  water-slimes  (of  the  families 
Oscillatoriacecc,  Nostocaeece,  Scytonemacca;  and 
Rivnlariacea:)  in  which  the  cells  cohere  in  elon- 
gated filaments.  In  the  lowest  of  these  the  cells 
are  quite  undifferentiated,  all  the  cells  of  a  fila- 
ment being  apparently  exactly  alike,  but  in  the 
subsequent  families  some  differences  appear. 
Thus   in   the   nostocs   there   are   here   and  there 


larger  cells  (heterocysts)  among  the  otherwise 
similar  cells.  In  the  rivularias  the  differentia- 
tion is  carried  a  step  further,  the  cells  gradually 
diminishing  in  diameter  from  one  end  to  the 
other.  In  all  these  plants  the  individual  cells 
are  yet  very  simple.  The  walls  are  a  little  more 
defined  in  the  higher  forms,  and  the  nuclear  mat- 
ter, while  still  consisting  of  separate  granules, 
is  a  little  more  condensed. 

In  the  lower  green-slimes  {Protococcacea') 
are  found  evidences  of  marked  improvement. 
The  most  significant  advance  is  in  the  develop- 
ment of  a  distinct  nucleus.  Instead  of  a  col- 
lection of  granules  lying  in  the  protoplasm,  here 
is  a  rounded  body  sharply  set  off  from  the 
surrounding  cytoplasm.  Here,  also,  the  color- 
ing matter  of  the  cell  is  no  longer  diffused 
throughout  its  protoplasm,  but  it  is  restricted 
to  one  or  more  protoplasmic  masses  (chromato- 
phores)  which  lie  in  the  colorless  cytoplasm. 
But  the  greatest  advance  is  made  in  the  methods 
of  reproduction.  While  in  the  protophytes  new 
plants  are  formed  only  by  the  fission  of  the 
cells,  in  these  green-slimes  we  find  for  the  first 
time  that  cells  may  divide  into  several  motile 
zoospores ;  these  may  swim  about  for  a  time, 
and  then  come  to  rest,  when  they  form  walls 
and  are  quite  like  the  cells  from  which  they 
sprang.  This  motility  is  clearly  a  device  for  the 
distribution  of  the  plants,  and  in  fact  each 
zoospore  is  to  be  regarded  as  a  young  plant 
which  is  able  to  move  away  from  the  plants 
among  which  it  originated,  and  thereby  to  live 
in  a  less  crowded  environment.  Some  of  these 
zoospores,  however,  do  not  settle  down  in  the 
manner  described,  but  when  two  meet  they  fuse 
into  one  cell,  which  is  consequently  larger  and 
stronger,  and  more  capable  of  enduring  adverse 
conditions,  than  either  of  the  cells  which  enter 
into  its  composition.  In  this  simple  fusion  of 
zoospores  is  seen  the  beginning  of  that  series 
of  mechanisms  which  gradually  increases  in 
complexity  up  to  such  wonderful  structures  as 
the  flowers  of  the  lilies,  orchids,  roses,  and 
thistles.  What  a  distance  from  this  primitive 
sexual  mechanism  to  that  of  the  higher  plants ! 
and  yet  between  these  widely  separated  e.xtremes 
there  is  such  an  easy  gradation  that  it  is  not 
difficult  to  trace  the  path  by  which  the  most 
complex  flower  was  evolved  from  this  simple 
beginning. 

The  brook-silks  and  water-flannels  {Con- 
fervoidea)  show  again  how  from  the  single- 
celled  condition  plants  pass  easily  to  the  fila- 
mentous structure.  Here  is  a  repetition  of  the 
evolution  of  the  filamentous  plant  body  from 
the  single  cell  observed  in  the  protophytes. 
Here,  however,  the  filaments  are  composed  of 
cells  which  are  considerably  differentiated. 
While  in  the  lower  brook-silks  the  cells  as  a 
rule  are  both  vegetative  and  reproductive,  in 
the  higher  forms  there  is  a  pretty  sharp  dis- 
tinction between  the  cells  having  these  two 
functions,  and  with  this  development  is  seen  the 
setting  aside  of  some  cells  whose  function  is 
neither  vegetative  nor  reproductive,  but  merely 
mechanical,  as  in  the  "holdfast  cells"  of  many 
species. 

In  many  of  the  Confervoidecc  the  sexual 
mechanism  closely  resembles  that  of  the  green- 
slimes,  consisting  of  two  equal,  free-swimming 
zoospores,  which  fuse  into  a  single  cell  that 
ultimately  develops  into  a  new  plant.     In  other 
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species  the  two  fusing  zoospores  (now  called 
gametes)  are  differentiated  into  two  sizes,  both 
still  ciliated  and  motile,  while  in  still  others  the 
larger  gamete  is  non-ciliated  and  motionless,  and 
the  smaller  is  ciliated  and  very  active.  In  fact,  the 
activity  of  the  smaller  gamete  (now  called 
the  male  gamete)  appears  to  be  increased  di- 
rectly as  the  female  gamete  becomes  less  active, 
and  when  the  latter  ceases  activity  altogether 
the  former  becomes  extremely  active.  This 
change  in  the  activity  of  the  gametes  involves 
the  permanent  inclusion  of  the  female  gamete  in 
the  cell  in  which  it  originates,  thus  affording  it 
some  protection  before  and  after  its  union  with 
the  male  gamete.  Here  is  the  beginning  of  a 
series  of  protective  devices  which  show  a  grad- 
ually increasing  complexity,  and  admirably  il- 
lustrate the  principle  of  increasing  parental  care 
as  a  factor  in  evolution.  Compare,  for  a 
moment,  the  zygote  of  Protococcus  or  Conferva, 
with  no  parental  protection  whatever,  with  that 
of  (EdogoHium,  in  which  the  wall  of  the  parent 
cell  affords  some  protection,  and  then  contrast 
these  with  the  amount  of  protection  afforded  by 
the  parent  flowering  plant  in  the  thistle,  for 
example,  where  coats  of  thick-walled  cells  sur- 
round the  zygote  and,  later,  the  embryo  plant. 

In  the  brook-silks  we  have  further  illustra- 
tions of  the  modification  of  the  plant  body 
through  the  influence  of  a  particular  environ- 
ment, whereby  from  them  the  group  of  the  pond- 
scums  {Conjugata)  has  arisen.  Through  living 
in  quiet  waters  some  brook-silks  became  slug- 
gish in  habit.  They  no  longer  produce 
zoospores,  since  simple  fragmentation  of  the 
filaments  answers  every  purpose  of  zoospores ; 
and  to  this  sluggishness  we  may  also  ascribe  the 
peculiarities  of  the  conjugative  sexual  act  of 
the  pond-scums.  From  the  filaments  of  the 
pond-scums  it  is  a  short  step  to  the  desmids, 
most  of  whose  filaments  break  up  still  more 
easily  than  do  those  of  the  pond-scums.  This 
easy  fragmentation  of  the  filament  results  in  the 
unicellular  condition  of  most  desmids.  By  a 
similar  easy  fragmentation  of  the  filament  the 
diatoms  have  been  evolved  from  the  pond- 
scums,  and  here  the  deposition  of  silica  in  the 
cell-wall  makes  necessary  some  peculiar  struc- 
tural changes,  of  much  complexity,  but  of  minor 
morphological  importance.  Desmids  and  dia- 
toms are  pond-scums  in  which  the  filaments  suf- 
fer early  solution. 

In  like  manner  may  be  traced  the  origin  of 
the  green-felts  and  their  allies  {Siphonca:)  from 
the  water-flannels  (Cladof>lwraceir),  by  a  con- 
tinuation of  the  modification  which  has  taken 
place  in  passing  from  the  brook-silks  to  the 
water-flannels.  While  in  the  brook-silks  the  fila- 
ments are  composed  of  cells  separated  by  parti- 
tions, in  the  water-flannels  the  cell-like  seg- 
ments of  the  filaments  are  ccenocytes  in  which 
there  are  no  partitions  between  the  component 
cells.  In  the  green-felts  this  lack  of  partitions 
is  carried  one  step  further,  and  as  a  consequence 
the  filaments  are  tubular,  with  partitions  at  long 
intervals  only.  In  this  way,  it  may  be  assumed, 
there  arose  the  group  of  plants  constituting  the 
order  Siplioncir,  all  of  whose  members  are  char- 
acterized by  tubular  and  little-septated  filaments. 
Even  in  those  species  in  which  the  filaments  are 
compacted  into  somewhat  massive  plants  this 
tubular  character  prevails. 

It  is  instructive  to  glance  at  the  chlorophyll- 


lacking  members  of  the  class  of  the  green  alga 
{Chlorophycea)  which  have  been  considered. 
The  more  important  of  these  are  in  the  families 
of  the  water-molds  {Saprolegniacea),  downy 
mildews  (Peronosporacca),  and  black-molds 
(Mucoracea).  (See  Fungi.)  The  first  of 
these  show  comparatively  little  modification  in 
the  structure  of  the  plant  body  from  that  of  a 
green-felt,  like  Vaucheria.  The  differences  are 
those  which  are  related  directly  to  the  parasitic 
or  saprophytic  habits  of  the  water-molds.  Thus, 
of  course,  there  has  been  a  disappearance  of  the 
chlorophyll,  and  a  reduction  in  the  size  of  the 
plant  body,  both  of  which  modifications  are  such 
as  should  be  expected  under  these  conditions. 
With  these  are  observed  also  the  production  of 
numberless  minute  zoospores,  which  may  be 
contrasted  with  the  single  large  zoospore  of 
Vaucheria ;  yet  here  again,  this  is  quite  what 
should  be  looked  for  in  plants  which  through 
parasitism  or  saprophytism  have  become  de- 
pendent upon  a  particular  host  or  substratum. 
The  great  number  of  zoospores  is  directly  corre- 
lated with  the  dependent  habit  of  the  plants. 

The  downy-mildews,  which  are  mainly  aerial 
(that  is,  non-aquatic),  and  are  parasitic  in  the 
tissues  of  higher  plants,  show  first  of  all,  those 
modifications  which  are  due  to  change  of  hab- 
itat. The  aquatic  adaptations  are  here  replaced 
by  aerial  adaptations,  as  seen  in  the  firmer  walls, 
the  substitution,  temporarily  or  permanently,  of 
conidia  for  zoospores,  and  the  entire  suppression 
of  antherozoids.  When  these  structural  changes 
are  thus  accounted  for  few  others  remain.  In 
fact  the  downy-mildews,  although  parasitic,  have 
retained  so  many  of  the  characteristics  of  the 
green-felts  that  their  relationship  is  most  evi- 
dent. The  downy-mildews  may  be  regarded  as 
green-felts  which  have  become  parasitic  on 
higher  plants,  and  which  for  this  reason  have 
become  modified  as  here  indicated. 

The  black-molds  (Mucoracece)  have  often 
been  regarded  as  related  more  closely  to  the 
pond-scums  (Conjugatcc) ,  but  they  are  probably 
not  so  related ;  on  the  contrary,  their  origin  is 
most  likely  to  be  sought  in  the  green-felts,  with 
which  they  are  evidently  related  in  the  structure 
of  the  plant  body.  As  the  black-molds  are 
mostly  saprophytic,  and  aerial,  their  reproductive 
apparatus  is  correspondingly  modified.  Thus 
there  is  a  complete  suppression  of  zoospores, 
which  is  effected  by  the  simple  device  of  the 
walling  in  of  every  little  cell  (zoospore)  result- 
ing from  the  division  of  the  terminal  segment 
(sporangium)  of  one  of  the  branches.  The 
zoosporangium  has  easily  been  modified  into  a 
sporangium  containing  walled  spores.  The 
spores  are  the  homologues  of  the  zoospores, 
and  doubtless  were  derived  from  them.  In  the 
sexual  apparatus,  the  greatest  modifications  have 
taken  place.  The  gametangia,  instead  of  being 
quite  unlike  in  size  and  shape,  as  they  are  in 
the  green-felts,  water-molds,  and  downy-mil- 
dews, have  suffered  such  degenerative  modifica- 
tion that  they  are  little  unlike.  This  is,  per- 
haps, to  be  correlated  with  their  saprophytic 
habit,  and  there  is  little  doubt  that  these  sexual 
organs  are  on  the  way  to  extinction.  The  in- 
frequency  of  their  occurrence  in  the  ordinary 
species  shows  that  they  are  obsolescent,  to  say 
the  least. 

In  passing,  it  may  be  said  that  the  group  of 
the    brown    seaweeds    {Phccophycecc),    although 
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related  to  the  green  algae,  constitute  a  side  line 
ending  abruptly  with  the  rockweeds  and  the 
kelps,  and  no  higher  forms  have  sprung  from 
them.  No  higher  forms  can  be  traced  back  to 
the  brown  algas.  Their  evolutionary  line  ends 
with  their  own  higher  members. 

Coming  back  to  the  line  of  the  green  algae, 
we  find  at  the  highest  point  the  interesting 
plants  which  constitute  the  genus  Qidogonium. 
Here  is  the  highest  development  thus  far 
reached,  especially  in  the  reproductive  apparatus; 
yet  this  is  easily  seen  to  be  based  directly  upon 
the  structure  characteristic  of  other  green  algse. 
From  Protococcus,  with  its  free-swimming 
isogametes,  to  Conferva,  Sphccroplca,  and  CEdo- 
gonitim  there  is  an  easy  gradation  by  which 
from  the  first  very  simple  sexual  act  there  has 
evolved  the  much  higher  act  as  seen  in  the  last 
genus.  In  CEdogoniuni  the  gametes  are  quite 
unequal  in  size,  and  the  minute  antherozoid  is 
highly  motile,  while  the  large  egg  is  entirely 
wanting  in  motility,  and  remains  within  the 
wall  of  the  egg-cell.  After  fertilization  the  egg 
becomes  a  thick-walled  zygote,  protected  some- 
what by  the  surrounding  wall  of  the  egg-cell. 
There  is  to  be  observed  here  some  care  of  its 
offspring  by  the  parent  plant,  inasmuch  as  the 
egg  is  at  no  time  without  the  protection  af- 
forded by  the  wall  of  the  egg-cell. 

This  parental  care  is  notably  increased  in 
the  closely  related  plants  of  the  genus  Coleo- 
ch(£te,  in  which,  after  a  fertilization  in  all  es- 
sentials like  that  in  Qidogonium.  the  parent 
plant  covers  the  egg-cell,  and  with  it  the  egg, 
with  a  layer  of  protective  cells,  thus  constitut- 
ing a  primitive  kind  of  fruit.  Essentially  the 
same  structures  occur  in  the  red  seaweeds,  in 
which  the  parental  care  of  the  results  of  fertili- 
zation is  often  considerably  more  marked.  Fer- 
tilization is  no  longer  confined  to  the  egg  alone, 
but  its  stimulation  extends  to  cells  and  tissues 
which  are  not  at  all  sexual  in  nature,  but  rather 
accessory,  and  belonging  not  to  the  new  struc- 
ture, but  to  the  structure  of  the  parent  plant. 

Passing  to  the  liverworts  and  mosses  it  is  to 
be  noted  that  the  protective  tissue,  which  in  the 
cases  cited  grows  around  the  egg-cell  only  after 
fertilization,  is  now  developed  by  the  parent 
plant  long  laefore  fertilization.  Yet  this  notable 
modification  was  anticipated  in  the  stoneworts 
{Characew),  the  highest  of  the  green  algae, 
where  the  egg  as  it  develops  becomes  sur- 
rounded by  a  protective  envelope  in  every  es- 
sential like  that  which  surrounds  the  fertilized 
egg  of  Coleochccte. 

From  the  liverworts  to  the  lower  ferns  is  but 
a  short  step,  as  is  shown  in  the  essential  identity 
of  the  sexual  organs.  The  egg-cell  is  sur- 
rounded before  fertilization  by  a  layer  of  pro- 
tective tissue  exactly  as  in  the  liverworts,  and 
so  evident  is  the  identity  of  structure  that  egg 
and  protective  tissue  have  long  been  given  the 
same  technical  name,  "archegone."  In  the 
higher  fernworts  its  sole  modification  is  that  it 
is  sunken  for  nearly  its  whole  length  into  the 
tissues  of  the  parent,  thus  affording  still  greater 
protection  to  the  egg  before  and  after  fertiliza- 
tion. In  the  pines  and  flowering  plants  there  is 
no  essential  change  from  the  structures  found 
in  fernworts,  but  in  them  the  young  plant  early 
separates  from  the  parent,  in  the  seed.  This  is 
made  necessary  by  the  fact  that  the  fertiliza- 
tion takes  place  on  the  parent  plant. 


In  like  manner  there  has  been  gradual  evo- 
lution of  the  plant  body  from  the  liverworts  to 
the  ferns,  and  flowering  plants,  in  which  step 
by  step  simpler  structures  are  modified  into 
those  with  greater  and  greater  complexity. 
From  one  end  of  the  series  to  the  other  there  is 
a  close  continuity,  and  the  complex  structures  of 
the  thistle  and  sunflower,  including  roots,  stems, 
leaves,  flowers,  and  fruits,  are  easily  derivable 
from  the  simple  plant  body  characteristic  of  the 
lower  liverworts. 

The  immediate  ancestors  of  the  seed-bearing 
plants  appear  to  have  been  the  ground-pines.  It 
is  probable  that  the  pines  and  their  relatives 
(Gyinnospcrma)  and  the  flowering  plants  {An- 
giospermo')  originated  independently  from  their 
ground-pine  ancestors.  They  appear  to  repre- 
sent parallel  lines  rather  than  genetically  con- 
nected lines.  The  pines  have  a  simpler  struc- 
ture, and  are  therefore  lower  than  the  flower- 
ing plants ;  accordingly  in  the  struggle  for  place 
they  have  been  gradually  driven  back,  so 
that  they  no  longer  occupy  the  first  place,  al- 
though they  appeared  much  earlier  in  point  of 
time. 

The  flowering  plants  parted  very  early  into 
two  lines,  the  monocotyledons,  and  the  dicoty- 
ledons. The  earlier  plants  of  each  subclass  must 
have  had  simple,  separate  pistils,  as  in  the  water 
plantains,  buttercups,  and  cinquefoils.  From  the 
first  originated  the  lilies,  the  irids,  and  the 
orchids  by  successive  fusions  of  the  flower  parts. 
From  the  lilies  there  originated  also  the  three 
great  groups,  the  aroids,  the  palms,  and  the 
grasses,  by  the  suppression  of  flower  parts.  In 
like  manner  from  the  buttercups  there  came  the 
crucifers,  pinks,  mallows,  and  geraniums  by 
various  fusions  of  the  pistils,  and  from  the 
pinks  by  still  other  fusions  came  the  primroses, 
phloxes,  figworts,  and  mints,  with  ebonyworts, 
heaths,  and  gentians  as  side-lines.  From  the 
cinquefoils  came  the  spindle-trees,  umbelworts, 
madderworts,  and  sunflowers,  with  the  bean- 
worts,  myrtles,  soapberries,  and  belhvorts  as 
side-lines. 

There  are  thus  three  culminating  groups 
among  flowering  plants ;  namely,  the  orchids,  the 
mints,  and  the  sunflowers,  and  these  are  to  be 
regarded  as  the  highest  in  their  respective  lines. 
All  in  all  the  sunflowers  {Compositir)  must  be 
regarded  as  the  highest  group  of  plants. 

Evolutionary  Unity. —  The  vegetable  king- 
dom is  a  unit  as  to  origin,  and  its  multitudes  of 
forms  are  connected  by  an  unbroken  series  of 
evolutions  of  structure  to  structure.  To  the 
discerning  mind  there  are  no  exceptions,  no 
forms  which  are  not  related  to  others  earlier 
than  they.  This  evolution  has  not  been  con- 
fined to  a  single  line,  but  has  given  rise  to  a 
multitude  of  branches  and  branchlets  of  the 
genealogical  tree  which  represents  the  plant 
kingdom.  Yet  from  the  lowest  plants  there  is 
a  continuous  series  to  each  ultimate  form,  what- 
ever its  position.  Evolution  has  been  in  many 
directions,  and  while  the  general  trend  has  been 
upward,  it  has  often  been  outward,  and  even 
downward,  resulting  in  divergence  and  even 
degeneration.     See  Vegetable  Kingdom. 

Charles   E.   Bessey, 
Professor  of  Botany,  University  of  Nebraska. 

Plants,  Poisonous,  those  inflicting  toxic 
disease  upon  men  or  animals.     The  most  widely 
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Poison   Ivy  ( RIuis  radicans):  n,  spray  showing  aerial 

rootlets  and  leaves;  dy  fruit. 
Poison  Hemlock  (,Coniummaculatum),  showing  flowers 

and  seed. 
Water  Hemlock  (Cicuta  maculata),  showing  section  of 

spindle-shaped    root    and    lower   stem,    the    leaves, 

flowers,  and  fruit. 
Pokeweed  (Phytolacca  decandraV 
Stemless  Loco-weed  (.Aragallus  lambertii).  in  flower. 


Broad-ieaf    Laurel    (K.aimia    iatifuliai;    ti,    flowering 
spray;  d,  vertical  section  of  flower  showing  peculiar 


attachment     of     stame 
capsules. 

7.  Poison    Sumac    (Rhus    vernixV 

fruit. 

8.  Jimson-weed     (Datura     stramonium): 

spray;  ^,  fruiting  capsule. 

9.  Wtjolly   I.ocu-weed  (Astraijalus  mollis 


(enlarged);     c^'   fruiting 
showing    leaves   and 
■,     flowering 
us). 
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dreaded  toxic  plants  in  America  are  probably 
those  poisonous  to  the  touch.  Such  are  the 
poison  ivy,  the  poison  oak,  and  the  poison 
sumac,  otherwise  known  as  the  poison  elder  or 
poison  dogwood.  All  of  them  affect  certain 
constitutions  most  disastrously,  containing,  even 
when  dried,  an  oil  which,  soon  after  touching 
the  skin,  raises  a  severe  inflammation,  and  pro- 
duces an  intolerable  itching,  especially  where  the 
skin  is  callous,  or  there  is  friction.  Immediate 
\yashing  after  contact  with  the  plant  will  some- 
times prevent  the  trouble,  and  very  hot  soap 
suds,  or  sugar  of  lead,  will  alleviate  the  suffer- 
ing. The  poison  seems  most  virulent  when  the 
plants  are  blooming. 

The  above  all  belong  to  the  Rhus  genus,  and 
are  continually  being  confused  with  innoxious 
plants,  the  Virginia  creeper,  for  instance,  often 
being  destroyed  with  the  poison  ivy,  the  two 
vines  sometimes  growing  together.  This  poison 
ivy  is  a  climbing  or  trailing  shrub  (sometimes 
erect),  with  variable  three- foliate  leaves,  aerial 
rootlets,  and  greenish  flowers.  The  smooth, 
waxy  white  berries  often  remain  on  it  until  late 
in  the  winter,  forming  a  food  for  birds,  which 
disseminate  the  plant.  The  leaves  differ  from 
those  of  the  Virginia  creeper  in  having  only 
three  leaflets  instead  of  five,  and  they  are  of  a 
peculiar  dark  green,  and  glossy  as  though 
waxed.  The  poison  ivy  grows  everywhere,  in 
open  brush,  in  ravines  and  on  the  borders  of 
woods ;  it  climbs  tall  trees,  and  luxuriates  in 
fence  corners,  often  rearing  its  head  high  above 
the  posts.  In  autumn  it  assumes  brilliant  colors, 
and  is  oftentimes  picked  for  ornament, —  with 
unfortunate  results. 

The  poison  sumac  grows  in  swamps  from 
Florida  to  Canada  and  westward  to  Louisiana. 
It  is  a  tree-like  shrub,  6  to  30  feet  high,  with 
long  pinnate  leaves  having  from  7  to  13  smooth 
and  glossy  leaflets,  on  red  petioles,  and  without 
marginal  teeth.  The  wood  has  a  faint  sulphur- 
ous odor,  which,  together  with  the  leaf  scars, 
which  are  very  prominent,  enables  one  to  dis- 
tinguish the  plant  from  other  shrubbery  in  the 
winter.  The  loose,  grape-like  bunches  of  silver- 
gray  berries  are  also  visible  in  the  winter  and 
are  a  frequent  source  of  poisoning,  being  picked 
for  ornament. 

The  western  poison-oak  has  the  same  unpleas- 
ant toxic  characteristics,  and  differs  from  the 
poison  ivy  mainly  in  the  character  of  its  leaves, 
which  are  thicker  and  smaller,  and  less  sharply 
lobed. 

Other  plants,  less  common,  but  quite  as  viru- 
lent to  some  people,  are  the  handsome  ladies' 
slippers,  the  largest,  the  crimson  and  white 
Cyprifedium  rcgincc,  growing  in  sphagnum 
swamps,  producing  almost  identically  the  same 
symptoms  as  the  sumacs.  The  juice  of  several 
spurges  {Euphormia)  e.xcites  similar  inflamma- 
tions. 

Plants  having  poisonous  fruits  are  perhaps 
the  most  dangerous,  especially  to  investigating 
children.  There  are  several  kinds  of  berries, 
like  those  of  the  pokeweed,  bitter-sweet  and 
night-shade,  and  the  black  cherry  kernels,  which 
are  poisonous,  when  eaten  rashly,  but  the  most 
destructive  fruit  is  probably  that  of  the  thorn- 
apple,  or  Jimson  weed  (Datura) — a  fruit  most 
unappetizing  in  appearance,  covered  with  spines, 
and  holding  hard  black  seeds,  containing  several 
poisonous  alkaloids.  The  plants  are  rank  and 
ill-smelling,    smooth    and    bushy    annuals,    with 


large  irregularly  flaccid  leaves,  and  large  flowers, 
white  or  purple  according  to  species,  blooming 
at  night,  and  resembling  half-opened,  long-tubed 
mornmg-glories.  They  are  naturalized  from 
Europe  and  Asia,  and  are  foimd  on  waste  lands 
and   rubbish   heaps. 

The  water-hemlock  {Cicuta  maculata)  is 
also  responsible  for  many  deaths.  It  belongs  to 
the  great  carrot  family,  which  contains  both 
edible  and  poisonous  roots  and  seeds.  It  is  a 
smooth  erect  perennial,  3  to  8  feet  high,  with  a 
rigid,  hollow  stem,  marked  with  purple  lines, 
nunierous  branches,  finely  dissected  leaves,  tiny 
white  flowers,  disposed  in  the  familiar  flat 
umbels  of  the  wfid  carrot  or  sweet  cicely  and  a 
cluster  of  spindle-shaped  roots,  which  vary  in 
length  from  y/,  to  3  inches,  and  are  very  charac- 
teristic. This  is  one  of  the  most  poisonous 
native  plants  in  the  United  States,  being  rapidly 
fatal  to  both  man  and  animals.  The  roots  are 
especially  dangerous,  because  the  taste,  being 
aromatic  and  to  some  people  suggesting  that 
of  horseradish,  parsnips,  artichokes,  or  sweet 
cicely,  is  apt  to  lead  children  to  eat  them  when 
they  are  found  forced  out  of  the  soil  by  washing, 
freezing,  or  other  causes  in  early  spring.  Cattle 
sometimes  eat  the  tubers,  and  in  marshes  they 
are  poisoned  by  drinking  water  contaminated  by 
the  juice  of  roots  which  have  been  crushed  by 
being  trampled  upon.  No  estimate  can  be  made 
of  the  amount  of  damage  done  to  live  stock,  but 
it  is  very  considerable.  The  human  victims 
average  several  per  annum. 

Another  species  of  the  genus  Cicuta  has 
glaucous  leaves  springing  directly  from  the 
ground,  and  a  fleshy  root  with  two  distinct  parts; 
a  vertical  rootstock,  divided  into  numerous 
chambers  by  horizontal  partitions,  containing  a 
poisonous  aromatic  oil,  and  fleshy  tubers,  send- 
ing out  rootlets. 

The  historic  poison  hemlock  of  Greek  fame  is 
another  violently  poisonous  plant,  in  all  its  parts. 
Similar  in  appearance  to  the  other  hemlock,  with 
purple  spotted  stems,  and  a  mouse-like  odor 
when  bruised,  it  is  becoming  naturalized  in  waste 
places,  and  is  dangerous  when  seeds,  or  foliage 
or  roots  are  eaten. 

The  beautiful  evergreen  mountain  laurels 
(Kaljiiia)  conceal  a  strong  poison  in  their 
leaves,  as  do  other  closely  related  species  of  the 
Heath  family,  such  as  the  Rhododendron.  The 
smaller  laurel,  K.  angustifolia,  carries  the  sug- 
gestive name  of  lambkill.  Live  stock  are  the 
principal  sufferers  from  these  plants,  scores 
being  poisoned  and  killed  by  them  annually,  but 
children  are  sometimes  poisoned  by  eating  young 
shoots,  which  grow  with  and  closely  resemble 
wintergreen,  but  are  without  the  spicy  flavor  of 
the  latter.  Honey  is  said  to  be  rendered  poison- 
ous when  bees  feed  upon  the  Kalmia  pollen. 

Livestock  are  also  often  killed  by  eating  the 
poisonous  fruits  of  the  buckeye  (which  with 
the  young  shoots  were  bruised  and  thrown  into 
ponds,  stupefying  fish  and  rendering  their  cap- 
ture easy)  ;  they  are  also  poisoned  by  the  leaves 
of  the  black  cherry,  especially  when  wilted. 

In  the  West  the  sneezeweed  (Heleniuni),  the 
larkspurs,  rattlebox  and  the  loco-  or  crazy- 
weeds  are  the  dread  of  stock-raisers.  The  latter 
(Astragalus),  silvery- white,  silky-leaved  per- 
ennials, have  a  most  peculiar  effect  on  horses. 
It  is  not  an  acute  disease  and  has  two  recognized 
stages.  The  first,  which  may  last  several 
months,  is  a  period  of  hallucination  or  mania  ac- 


PLAQUEMINE  —  PLASTERS 


companied  by  defective  eyesight,  during  which 
the  animal  may  perform  all  sorts  of  antics. 
After  acquiring  a  taste  for  the  plant  it  refuses 
every  other  kind  of  food,  and  the  second  stage  is 
ushered  in.  This  is  a  lingering  period  of  emacia- 
tion, characterized  by  sunken  eye-balls,  lustreless 
hair,  and  feeble  movements.  The  animal  dies  as 
if  from  starvation,  in  periods  ranging  from  a 
few  months  to  one  or  two  years. 

Human  beings  occasionally  poison  themselves 
by  cooking  various  plants  in  mistake  for  the 
harmless  "greens"  or  salad  plants.  Poke-weed 
shoots  and  American  false  hellebore  are  the 
principal  plants  used  in  this  manner.  Toad- 
stools, perhaps,  cause  as  many  poisoning  cases 
as  any  other  plants.  The  attractive-looking 
.•Amanitas  are  continually  being  gathered  by  care- 
less or  ignorant  people  in  mistake  for  the  true 
edible  mushrooms,  and  very  often  cause  death. 

Plaquemine,  plak-men'.  La.,  town,  parish- 
seat  of  Iberville  Parish;  on  the  Mississippi 
River,  and  on  the  Texas  &  Pacific  railroad ; 
about  So  miles  northwest  of  New  Orleans.  It 
is  in  a  productive  agricultural  region,  and  is 
the  trade  centre  for  a  large  part  of  Iberville  and 
adjoining  parishes.  The  chief  manufactures  are 
lumber  and  lumber  products,  sugar,  and  cotton 
products.  It  has  considerable  trade  in  manu- 
factured articles  and  in  the  raw  products  of  the 
farms.  The  town  owns  and  operates  the  water- 
works.    Pop.   (1890)   3,222;   (1900)   3,590. 

Plarr,  Victor  Gustave,  English  librarian: 
b.  21  June  1863.  He  was  of  German  and  Eng- 
lish parentage,  removed  from  Strasburg  to  Scot- 
land with  his  parents  in  1870  and  was  educated 
at  Oxford.  He  was  librarian  of  King's  Col- 
lege, London,  1890-7  and  has  been  librarian 
of  the  Royal  College  of  Surgeons  from  the  last 
named  year.  He  has  edited  'Men  and  Women 
of  the  Time,*  14th  and  15th  editions,  and  has 
written  <In  the  Dorian  Mood'  verse  (1896); 
etc. 

Plas'ma,  (i)  in  mineralogy,  a  leek-green 
silicious  mineral,  found  in  angular  pieces  asso- 
ciated with  chalcedony.  It  is  feebly  translucent, 
and  has  a  somewhat  oily  lustre.  It  is  somewhat 
rare  and  was  wrought  into  engraved  ornaments 
by  the  Romans  to  a  considerable  extent.  (2)  In 
biology,  the  liquid  part  of  nutritive  animal  fluids, 
such  as  blood,  lymph  or  milk  as  distinguished 
from  the  organized  solids  contained  in  them,  as 
for  instance  the  corpuscles  of  the  blood. 

Plassey,  plas'se,  India,  a  village  on  the 
Bhagirathi  River,  96  miles  north  of  Calcutta, 
celebrated  in  the  history  of  India  for  the  great 
victory  gained  by  Clive  over  Suraj  ud  Dowlah, 
subahdar  of  Bengal  23  June  1757,  a  victory 
v/hich  laid  the  foundation  of  British  supremacy 
in  India.  The  site  of  the  battle  is  now  covered 
by  the  river.     See  Indi.^. 

Plaster  of  Paris,  a  name  given  to  pow- 
dered gypsum  when  prepared  for  taking  casts, 
etc.  If  one  part  of  powdered  gypsum  be  mi.xed 
with  two  and  a  half  parts  of  water,  a  thin  pulp 
is  formed,  which  after  a  time  sets  to  a  hard, 
compact  mass.  By  adding  a  small  quantity  of 
lime  to  the  moistened  gypsum  a  very  hard 
marble-like  substance  is  obtained  on  setting. 
Substances  other  than  lime  are  also  employed 
for  the  purpose  of  rendering  the  mass  hard  and 
very  compact ;  thus  Parian  cement  consists  of 
plaster    of    Paris    mixed    with    borax ;    marble- 


cement  is  the  same  plaster  mixed  with  alum  and 
soda.     See  Gypsum. 

Plastering  is  the  art  of  covering  the  sur- 
face of  masonry  or  wood-work  with  a  plastic 
material  in  order  to  give  it  a  smooth  and  uni- 
form surface,  and  generally  in  interiors  to  fit  it 
for  painting  or  decoration.  Technically  the  term 
plastering  is  used  only  when  the  plaster  is  spread 
over  a  screen  of  laths  fixed  to  the  wall.  The 
chief  preparations  used  by  plasterers  are  known 
as  coarse  stuff,  fine  stuff,  plasterers'  putty,  and 
gauged  stuff.  The  first  of  these  is  composed  of 
sand  and  lime,  mixed  with  long  ox  hair ;  the 
second  is  slaked  lime,  usually  without  hair;  the 
third  is  not  unlike  the  second ;  and  gauged 
stuff  is  a  mixture  of  plasterers'  putty  and  plas- 
ter of  Paris.  Three  kinds  of  plastering  are 
distinguished,  namely,  one-coat  (lath  and  lay), 
two-coat  (lath,  lay,  and  set),  and  three-coat 
(lath,  lay,  float,  and  set).  In  one-coat  work  a 
layer  of  coarse  stuff  is  spread  over  the  laths,  and 
pressed  well  into  the  spaces  so  as  to  form  a  key 
to  hold  the  coat  in  place.  'When  a  second  coat 
is  to  be  applied,  the  first  is  not  smoothed,  but 
roughened  with  a  birch-broom  so  as  to  retain 
the  second  one  in  place.  The  second  coat  con- 
sists of  fine  stuff,  putty,  or  gauged  stuff.  In 
plastering  the  interior  of  houses  a  first  coat  is 
laid  on  of  coarse  stuff,  the  process  being  known 
as  pricking-up.  The  face  of  the  first  coat,  which 
should  be  of  considerable  thickness,  is  troweled, 
or  indented  diagonally  with  the  point  of  a 
lath,  to  form  a  key  for  the  finishing  coats.  The 
second  coat  is  applied  to  this  when  it  is  thor- 
oughly dried.  It  consists  of  fine  stuff,  and  is 
rubbed  in  with  a  flat  board  so  as  thoroughly  to 
fill  the  indentations  and  cover  the  unequal  sur- 
face of  the  first  coat  with  a  smooth  and  even 
one.  In  plastering  walls  great  care  must  be  taken 
to  have  the  surface  perfectly  vertical.  This  sec- 
ond coat  is  called  the  ffoatcd  coat,  because 
wooden  boards,  known  as  floats,  are  used  in  ren- 
dering the  surface  plane.  Before  drying,  this 
coat  is  scraped  with  a  birch-broom  to  form  a 
key  for  the  next.  The  setting  coat  is  applied 
to  the  second  after  it  has  become  perfectly  dry. 
If  the  wall  is  to  be  papered,  this  coat  is  of  fine 
stuff,  but  other  mixtures  are  used  for  other 
purposes.  Walls  cannot  be  rendered  unless 
they  are  rough.     See  Building. 

Plasters,  preparations  for  local  applica- 
tion to  the  surface  of  the  body,  kept  in  place  by 
means  of  a  supporting  texture  of  leather,  mus- 
lin, linen,  silk,  etc.,  or  merely  of  paper  and 
frequently  with  the  aid  of  some  adhesive  sub- 
stance. Plasters  may  be  intended  simply  to 
give  protection,  support,  or  warmth,  as  in  the 
case  of  wounds,  bruises,  or  local  weakness,  or 
they  may  be  actively  medicinal.  In  most  of  the 
recognized  medicinal  plasters  the  adhesive  prop- 
erty is  due  to  the  combination  of  o.xide  of 
lead  with  fatty  acids,  though  india-rubber  is 
also  used.  Olive-oil  and  litharge  are  used  in 
the  compound  which  most  frequently  forms 
their  base.  The  13  plasters  of  the  United  States 
Pharmacopoeia  are :  ammonia  and  mercury, 
arnica,  belladonna,  cantharides,  capsicum,  iron, 
isinglass,  lead,  mercury,  opium,  pitch,  resin,  and 
soap.  The  numerous  unofficial  plasters  are 
various  in  composition  and  in  specific  purpose 
and  efficacy.  Plasters  in  the  form  of  blisters 
are  also  largely  used.     See  Blister. 


PLASTIDS  —  PLATE-MARKS 


Plas'tids,  same  as  chromatophores   (q.v.). 

Plata,  Rio  de  la,  re'o  da  la  pla'ta,  a  great 
estuary  of  South  America,  lying  between 
Uruguay  and  Argentina,  and  formed  by  the  junc- 
tion of  the  Parana  and  the  Uruguay  rivers 
(qq.v.).  With  these  rivers  it  may  be  consid- 
ered the  second  great  river  system  of  South 
America  which  drains  the  so-called  La  Plata 
states,  namely  Argentina,  Uruguay,  Paraguay, 
southeastern  Bolivia,  and  southern  Brazil.  But 
the  Plata  itself  is  merely  the  estuary  of  this 
system,  and  it  is  impossible  to  mark  the  point 
where  it  empties  into  the  ocean,  as  the  "river" 
is  170  miles  wide  between  Cape  San  Antonio  and 
Cape  Santa_  Maria.  The  volume  of  the  river  is 
great,  in  spite  of  its  shallowness,  and  its  current 
is  perceptible  150  miles  out  to  sea.  The  broad- 
est riyermouth  of  the  world,  the  Plata  measures 
25  miles  across  throughout  its  course  between 
its  source  and  Buenos  Ayres,  and  is  more  than 
60  at  Montevideo,  where  the  only  harbor  of  the 
whole  basin  is  situated.  The  entry  from  the 
ocean  is  dangerous,  and  is  guarded  by  light- 
houses and  light-ships.  The  course  of  the  La 
Plata  system  was  explored  by  Day  in  1853  and 
by  Page  1853-6. 

Plataea,  pla-te'a,  ancient  city  of  Bceotia  in 
Greece,  on  the  frontier  of  Attica,  beneath  Mount 
Cithaeron  and  south  of  the  Asopus  River.  The 
famous  temples  of  Hera  and  of  Athena  Areia 
with  one  of  Phidias'  colossal  statues  and  paint- 
ings by  Polygnotus  were  situated  here.  Its  inhab- 
itants were  probably  of  Ionian  stock.  In  519 
they  made  a  treaty  of  alliance  with  Athens,  and 
at  ^ilarathon  i,ooa  Platseans  shared  in  the 
victory.  Their  city  was  burned  by  the  Persians 
in  479  and  in  September  of  the  same  year  the 
Persian  army  was  defeated  here  by  the  Platseans, 
Athenians  and  Spartans  in  a  bloody  battle,  in 
which  Mardonius,  leader  of  the  forces,  left  for 
the  conquest  of  Greece  after  Salamis,  took  the 
offensive  after  the  armies  had  been  face  to  face 
for  a  fortnight,  and  was  killed  with  almost  his 
entire  army.  The  Plataeans  were  highly  honored 
by  their  allies  for  their  part  in  this  great  battle 
and  their  independence  was  guaranteed  by  all 
the  Greek  states.  But  in  the  Peloponnesian 
war  Plataea  sided  with  Athens  and  was  nearly 
betrayed  (431)  by  a  body  of  Thebans  who  at- 
"tempted  to  destroy  the  city.  In  429  the  Spartan 
army  of  .\rchidamus  attacked  the  city,  from 
which  all  the  non-combatants  save  no  women 
had  been  sent  to  Athens.  The  480  who  re- 
mained (80  ."Kthenians)  withstood  all  assaults, 
so  that  the  Spartans  had  to  be  satisfied  with  a 
thorough  blockade,  in  the  second  year  of  which 
the  city  was  taken  and  its  defenders  killed, 
except  a  gallant  party  of  212  which  had  cut  its 
way  through  the  Spartan  lines.  The  city  was 
rebuilt  and  reoccupied  by  its  people  in  387, 
only  to  be  destroyed  again  in  372  by  the 
Thebans.  It  was  again  restored  after  the  battle 
of   Chseronea. 

Plate  and  Plated  Ware.  Plate  is  the  name 
by  which  utensils  of  silver  or  gold  for  domestic 
purposes  are  designated.  Articles  of  this  char- 
acter have  from  the  remotest  times  and  among 
all  civilized  nations  been  highly  prized,  and 
from  their  durability,  intrinsic  value,  and  the 
beautiful  forms  into  which  they  are  often 
wrought,  have  been  esteemed  the  most  precious 
heirlooms,   and   been   held  among  the   choicest 


family  treasures  through  successive  generations. 
The  richest  treasures  of  the  temple  of  Solomon 
were  of  gold  and  silver  plate,  and  such  con- 
stituted the  untold  wealth  taken  by  the  Span- 
ish conquerors  of  Peru  from  the  ancient  incas. 
Though  modern  art  has  scarcely  carried  the 
manufacture  of  plate  to  higher  perfection  than 
that  attained  by  skilful  workmen  of  past  cen- 
turies, it  has  succeeded  in  producing  substitutes 
for  it  in  what  is  called  plated  manufacture, 
equally  useful  and  almost  as  beautiful  as  the 
genuine  plate,  at  prices  that  place  within  reach 
of  those  of  moderate  means  what  constituted 
the  luxuries  of  the  rich.  In  the  United  States 
the  silver  plate  industry  is  carried  on  principally 
at  Providence,  R.  I.,  and  Meriden,  Conn. 

In  the  plating  process  the  use  of  silver  is 
kno\yn  as  plating,  and  with  gold  as  gilding. 
Plating  by  the  galvanic  process  is  termed  elec- 
tro-plating.    See  Electro-Met.allurgy. 

Plate-marks,  or  Hall-marks,  are  symbols 
or  marks  placed  on  gold  and  silver  plate  for 
the  purpose  of  showing  its  degree  of  purity,  the 
place  of  manufacture,  etc.  In  most  European 
countries  the  stamping  of  plate  is  a  matter  of 
legal  regulation.  In  England,  Scotland,  and 
Ireland  the  marks  are  five  in  number —  (i)  The 
maker's  mark  or  initials.  (2)  The  assay  mark. 
In  the  case  of  gold  this  is  a  crown  with  figures 
denoting  the  number  of  carats  fine.  For  silver 
it  is  in  England  a  lion  passant,  with  figures;  in 
Ireland  a  harp  crowned ;  in  Edinburgh  a  thistle ; 
and  in  Glasgow  a  lion  rampant.  (3)  The  hall- 
mark of  the  district  offices,  which  are  in  Lon- 
don, York,  Exeter,  Chester,  Newcastle,  Bir- 
mingham, Sheffield,  Edinburgh,  Glasgow,  and 
Dublin.  (4)  The  date  mark,  consisting  of  a 
letter,  changed  every  year.  (5)  The  duty  mark, 
the  head  of  the  sovereign,  indicating  that  the 
duty  has  been  paid. 

The  following  table  shows  specimens  of  the 
different  alphabets  used  by  the  Goldsmiths' 
Company  of  London  as  date-letters  from  1478; 
variety  in  the  shape  of  the  shields  being  also 
used  as  a  further  distinction: 


ft 


1478  to  1498  —  Lom- 
bardic,  caps.,  double 
cusps. 

1498    to    1518  — 
Black  letter,  small. 

1518  to  1538  —  . 
Lombardic,  capitals. 
1538  to  1558 — Roman 
and  other  caps. 
1558  to  1578  — 
Black  letter,  small. 
1^78  to  1598  — 
\M%\  Roman,  capitals. 
^2,1598    to    161 8  —  Lom- 
vn\  bardic,    capitals,    ex- 
^^^  ternal  cusps. 
frrii6i8  to  1638  — 
1^    Italian,  small, 
ral  1638  to  i6?8  — 
l^    Court  hand. 
1658  to  1678 — 
Black  letter,  capitals. 

I  1678  to  1696  — 

1   Black  letter,  small. 


1696  to  1716  — 
Court  hand. 

1716  to  1736^ — 
Roman,  capitals. 

1736  to  1756  — 
Roman,  small. 

1756  to  1776  — 
Black  letter,  capitals. 

1776  to  1796  — 
Roman,  small. 

1796  to  j8i6  — 
Roman,  capitals. 

1816  to  1836  — 

Roman,  small. 
1836  to  1836 — 

Black  letter,  capitals. 

1856  to  1876  — 
Black  letter,  small. 

1876  to  1896  — 
Roman,  capitals. 

1896  to  1916  — 
Roman,  small. 
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The  accompanying  figure  shows  a  Birming- 
ham   silver   plate-mark,      (i)    the   maker's   ini- 

IC3(«1@@®     ltd^m^l-:'(3)^1h; 
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hall-mark  of  Birmingham;   (4)   the  duty-mark; 
(S)    the  date-letter  for  the  year  i?" 


PLATEAU  —  PLATINUM 


Plateau.       See  Table-land. 

Plateau,  Joseph  Antoine  Ferdinand,  Bel- 
gian physicist;  b.  Brussels  14  Oct.  1801  ;  d. 
Ghent  15  Sept.  1883.  In  1835  lie  became  profes- 
sor of  e-xpernnental  physics  and  astronomy  in 
the  University  of  Ghent,  in  which  capacity  he 
continued  to  serve  until  1871.  He  became  noted 
for  his  e-xtensive  researches  in  optics  and  molec- 
ular forces,  his  experiments  being  all  the  more 
wonderful  from  the  fact  that  they  were  mostly 
done  after  he  had  become  totally  blind,  the  re- 
sult of  previous  labors  in  the  field  of  subjective 
vision.  He  was  helped  in  these  experiments  by 
his  son  and  son-in-law,  who  acted  as  his  visuals. 
His  chief  work,  and  wherein  his  experiments 
and  researches  are  described,  was  'Statique  ex- 
perimentale  et  theorique  des  liquides  soumis  aux 
seules  Forces  Moleculaires'  (1873).  Beside  a 
short  but  comprehensive  article  on  'Persistence 
of  Vision'  (1876),  he  also  published  a  bibliogra- 
phy of  works  relating  to  optics. 

Platen-Hallermiind,  August,  Count  von, 
German  dramatist  and  poet,  distinguished  for 
his  opposition  to  German  Romanticism :  b.  Aus- 
bach,  Bavaria,  24  Oct.  1796;  d.  Syracuse,  Sicily, 
5  Dec.  1835.  He  received  his  education  in  the 
military  academy  at  Munich:  became  a  lieuten- 
ant in  the  Bavarian  army,  and  served  throughout 
the  campaign  against  France  in  1815 ;  subse- 
quently obtained  a  furlough  and  took  up  the 
study  of  philology  at  Witrzburg  for  two  years 
and  from  1819-25  at  Erlangen.  About  this  time 
he  was  awarded  a  stipend  by  the  King  of  Bava- 
ria which  enabled  him  to  satisfy  his  desire  to 
study  Oriental  languages  and  literatures  by  ex- 
tensive travel.  As  regards  Platen's  vyritings 
much  has  been  said  both  in  praise  and  criticism  ; 
although  in  later  years  he  became  bitterly  op- 
posed to  and  often  satirized  Romanticism. 
Nevertheless  his  earlier  works  show  to  a  great 
extent  the  effects  of  Romantic  influence,  and  it 
is  mostly  for  this  contradiction  that  he  is  crit- 
icized. His  first  works,  published  in  1821,  were 
poems  written  in  the  Persian  form  of  the 
"gazel"  under  the  title  'Ghaselen.'  These  poems 
were  closely  followed  by  "Neue  Ghaselen' 
(1824)  ;  'Der  glaserne  PantoffeP  (1824),  a  poem 
which  more  than  the  others  shows  the  Roman- 
tic influence;  'Sonnette  aus  Venedig'  (1825), 
as  beautiful  a  collection  of  sonnets  as  may  be 
found  in  the  German  language;  'Der  Schatz 
des  Rhampsinit'  (1824);  'Die  verhangnissvolle 
Gable'  (The  Fatal  Fork)  (1826),  a  satirical 
comedy  attacking  the  "fate  tragedy";  'Der  Ro- 
mantische  GEdipus'  (1829),  directed  against 
Romanticism;  an  historic  drama,  'Die  Liga  von 
Cambrai'  (1833);  and  the  legendary  epic.  'Die 
Abbassiden'  (1835).  An  edition  of  his  collected 
works  was  published  in  two  volumes  (Stutt- 
gart 1876). 

Plating.  See  Electro-Plating;  Plated- 
Ware. 

Platiniridium,  a  native  alloy  of  platinum 
and  iridium  in  varying  proportions.  It  is  found 
in  small  grains  and  crystals  associated  with 
native  platinum. 

Plat'inum,  or  Platina  (Spanish,  "like  sil- 
•  ver"),  a  metallic  element,  first  brought  to  the 
notice  of  the  civilized  world  by  the  Spanish 
traveler  UUoa,  who  obtained  it  from  the  gold- 
bearing  sands  of  the  river  Pinto,  near  Popayan, 
Colombia,      in      1735.     Watson      extracted      the 


metal,  in  1741,  from  the  silvery  sand  that  was 
sent  him  from  this  source,  and  gave  it  the  name 
"platinum."  In  1822  platinum  was  found  in 
Russia,  in  the  alluvial  deposits  of  the  Ural  dis- 
trict ;  and  it  is  from  the  Urals  that  the  greater 
part  of  the  commercial  supply  is  now  obtained, 
though  a  portion  of  it  comes  from  South  Amer- 
ica and  from  Borneo. 

Platinum  almost  invariably  occurs  in  nature 
in  the  free  or  uncombined  state,  usually  alloyed 
with  iridium,  osmium,  iron,  and  other  metals. 
Many  specimens  of  native  platinum  are  mag- 
netic, and  some  even  exhibit  polarity,  like  the 
lodestone ;  those  which  are  polarized  being  usu- 
ally (but  not  invariably)  alloyed  with  an  un- 
commonly (high  percentage  of  iron.  Several 
methods  are  known  for  separating  platinum 
from  the  other  metals  with  which  it  occurs  in 
nature,  but  for  these  reference  must  be  made 
to  the  more  extended  treatises  on  chemistry  and 
metallurgy. 

Pure  platinum,   when   in   the  compact   state, 
is  a  white,  silvery  metal,  somewhat  softer  than 
copper,  very  malleable  and  ductile,  and  capable 
of    receiving   a    high    polish.     It    has    a    specific 
gravity  of  about  21.5,  and  is  therefore  one  of  the 
heaviest   substances  known.     Its  specific  heat  is 
0.032.    and    its    coefficient    of    linear    expansion 
(Fahrenheit  scale)    is   about  0.0000049.     On   ac- 
count of  the  close  equality  of  this  last  constant 
to  the  coefficient  of  expansion  of  glass,  platinum 
wires    are   almost    universally    employed    in   the 
manufacture  of  incandescent  electric  lamps,  for 
leading   the   electric    current   through   the    glass 
to    the    carbon    filament    within.     A    conductor 
having  a  coefficient  of  expansion  materially  dif- 
ferent from  that  of  glass  could  not  be  success- 
fully used  for  this  purpose,  since  the  differential 
expansion   between   the  conductor  and   the   sur- 
rounding glass,  as  the  lamp  becomes  alternately 
heated  and  cooled  in  its  service,  would  inevitably 
result  in  a  leakage  where  the  wire  passes  through 
the   glass ;    and    the    external    air,    entering    the 
bulb,  would  destroy  the  vacuum  and  hence  bring 
about  the  destruction  of  the  filament  also.     On 
account  of  the  high  cost  of  platinum,  many  at- 
tempts have  been  made  to  discover  a  successful 
substitute  for  it,  in   the  manufacture  of  electric 
lamps.     No  demonstrably  satisfactory  substitute 
has  yet  been   found  ;  but  it  is  quite  likely  that 
one  of  the  alloys  of  nickel  and  iron,  with  whiclr 
experiments    are    now    being    made,    will    ulti- 
mately replace  the  platinum  in  this  application. 
The   electrical  resistance  of  a  platinum   wire   is 
from  10  to  12  times  as  great  as  that  of  a  silver 
wire   of   the   same   dimensions.     Platinum   melts 
at  about  3,200°  F.,  and  for  its  fusion  the  highest 
temperature   of  the   oxy-hydrogen   flame   is   re- 
quired.    When  melted,  the  metal  does  not  pxi- 
dize ;  but  it  absorbs  oxygen  gas,  which  it  gives 
off   again    upon    rapid    cooling,    with    a    curious 
"spitting"  action.     At  a  dull   red  heat  platinum 
also    absorbs    hydrogen     gas    readily;     Berliner 
stating   that   platinum   foil   that   has   been   care- 
fully cleaned  and   freed  from  gases  will   absorb 
no  less  than  200  times  its  own  volume  of  hydro- 
gen,  and   80  times   its  own   volume   of   oxygen. 
These  absorbed  gases  are  retained  so  powerfully 
that  they  cannot  be  entirely  removed  except  by 
beating  the  metal  strongly  in  a  vacuum.     Hydro- 
gen will  also  pass  through  platinum   foil   easily 
at  a  red  heat,  even  when  the  foil   is  more  than 
one  millimetre  (that  is,  i-2Sth  inch)  thick. 

Chemically,  platinum  has  the  symbol   Pt,  and 
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an  atomic  weight  of  about  194.8.  It  is  not  at- 
tacked by  oxygen,  nor  by  pure  hydrochloric, 
nitric,  or  sulphuric  acid.  For  this  reason,  and 
also  on  account  of  its  comparative  infusibility, 
it  is  greatly  used  in  the  laboratory  in  the  form 
of  crucibles  and  other  apparatus ;  and  when  al- 
loyed with  iridium  it  is  also  employed  in  the 
construction  of  standard  weights  and  measures, 
the  alloy  with  iridium  being  harder  than  pure 
platinum,  and  hence  less  liable  to  injury  from 
wear  or  from  accident.  Alkaline  substances  at- 
tack platinum  to  some  extent,  their  action  being 
most  rapid  at  high  temperatures.  Chlorine  also 
acts  upon  it,  and  for  this  reason  electrodes  of 
platinum  are  seldom  used  in  the  electrolysis  of 
solutions  of  common  salt.  Platinum  may  be 
successfully  used  even  for  this  purpose,  however, 
if  the  metal  is  quite  pure,  and  the  electrodes 
are  kept  scrupulously  clean. 

The  most  important  simple  salt  of  platinum 
is  the  tetrachloride,  PtCh.  In  the  preparation 
of  this  substance  metallic  platinum  is  first  dis- 
solved in  the  mixture  of  nitric  and  hydrochloric 
acids  known  as  "aqua  regia,"  and  the  solution 
is  evaporated.  The  crystals  which  are  thus  ob- 
tained have  the  composition  H^PtClo  +  6H.0, 
and  the  substance  H:PtCla  (which  has  acid 
properties)  is  known  as  "chloroplatinic  acid." 
Its  hydrogen  atoms  are  each  replaceable,  and  the 
salts  are  formed  by  replacing  them  by  bases 
known  as  the  "chloroplatinates"  of  those  bases. 
When  the  crystals  that  are  obtained  as  described 
above  are  allowed  to  stand  over  caustic  potash 
for  a  sufficient  time,  they  lose  four  molecules 
of  their  water  of  crystallization ;  and  if  the 
residue  is  then  heated  in  chlorine  gas  to  about 
650°  F.,  it  parts  with  the  elements  of  hydro- 
chloric acid,  and  becomes  reduced  to  platinum 
tetrachloride,  PtCU.  The  pure  tetrachloride  is 
brown  in  color,  and  is  readily  soluble  in  water. 
Chloroplatinic  acid  is  very  often  (though  in- 
correctly) called  "platinum  tetrachloride,*  and 
in  certain  of  their  laboratory  applications  the 
two  can  be  used  almost  interchangeably.  When 
ammonium  chloride,  NHiCl,  is  added  to  a 
solution  of  platinum  tetrachloride,  ammonium 
chloroplatinate,  (NHO^PtCU,  is  precipitated. 
Many  other  compounds  of  platinum  with  am- 
monium are  also  known,  but  their  chemistry  is 
too  complicated  for  present  consideration. 
Chloroplatinates  of  the  metals  of  the  alkalies, 
analogous  in  composition  to  ammonium  chloro- 
platinate, are  easily  obtained,  and  some  of  them 
are  important  in  the  laboratory.  Potassium  and 
sodium,  for  example,  are  so  similar  in  their 
chemical  deportment  that  they  can  be  separated 
only  with  much  difficulty  unless  they  are  at  first 
brought  into  the  form  of  chloroplatinates.  If  a 
solution  of  the  mixed  chlorides  of  sodium  and 
potassium  is  added  to  a  solution  of  platinum 
tetrachloride,  the  chloroplatinates  of  sodium  and 
of  potassium  are  formed,  their  compositions 
being  analogous  to  that  of  the  chloroplatinate  of 
ammonium,  just  given.  The  chloroplatinate  of 
sodium  is  readily  soluble,  and  remains  in  solu- 
tion ;  while  the  corresponding  salt  of  potassium 
is  nearly  insoluble,  and  is  therefore  precipitated. 
Three  oxides  of  platinum  have  been  prepared  by 
indirect  methods,  but  none  of  them  is  of  any 
considerable  importance.  Platinum  does  not 
readily  form  salts  (save  in  the  case  of  its  halo- 
gen compounds)  by  replacing  the  typical  hydro- 
gen atoms  of  acids ;  and  when  it  occurs  in  com- 


bination, it  is  more  commonly  found  in  the  acid 
radical  of  the  salt  (as  in  the  case  of  the 
chloroplatinates)   than  in  its  positive  radical. 

"Platinum  black"  is  merely  metallic  platinum 
in  a  state  of  minute  subdivision.  It  may  be  pre- 
pared in  various  ways.  According  to  the  one 
method,  ordinary  platinum  is  first  melted  with 
twice  its  own  \veight  of  zinc,  and  the  alloy  so 
produced  (which  is  very  brittle)  is  finely  pul- 
verized. The  zinc  is  then  dissolved  away  by 
the  action  of  sulphuric  acid,  and  the  residue, 
after  washing  with  very  dilute  nitric  acid,  con- 
sists of  nearly  pure  platinum  in  the  desired  state 
of  subdivision.  Platinum  black  (which  takes  its 
name  from  its  color)  absorbs  oxygen  with  great 
facility,  taking  up  (according  to  Liebig)  as 
much  as  800  times  its  own  volume  of  that  gas. 
The  oxygen  so  absorbed  may  be  utilized  for 
effecting  the  oxidation  of  organic  substances, 
and  for  this  reason  platinum  black  is  greatly 
used  in  organic  chemistry.  "Spongy  platinum" 
is  pure  metallic  platinum  in  a  porous  or  spongy 
condition,  and  may  be  conveniently  prepared  by 
igniting  the  chloroplatinate  of  ammonium.  It  is 
gray  in  color,  and  (like  platinum  black)  it  pos- 
sesses the  power  of  absorbing  gases  to  a  remark- 
able extent.  A  jet  of  hydrogen  gas,  when  di- 
rected against  a  fragment  of  spongy  platinum,  is 
absorbed  so  energetically  that  the  heat  that  is 
developed  is  sufficient  to  ignite  the  jet. 

Plato  (Gr.  TrXan-wi',  "broad,"  a  sobriquet 
given  by  Ariston,  a  teacher  in  athletics,  and  re- 
ferring probably  to  Plato's  broad  shoulders) 
was  born  in  Athens  in  the  deme  of  Collytus,  in 
4^7  B.C.,  of  aristocratic  parentage,  and  died  there 
in  347.  According  to  an  ancient  tradition  he 
was  born  on  the  7th  of  Tliargelion,  Apollo's 
Day,  which,  in  Olympiad  88.1  (accepting  the 
Metonian  canon),  fell  on  29  JNIay,  Julian  calen- 
dar. His  original  name  was  AristocIeSj  the 
name  of  his  grandfather.  His  father's  name 
was  Ariston,  of  the  line  of  Codrus,  last  of  the 
kings  of  Athens,  and  his  mother  was  Perictione, 
of  the  line  of  Solon,  greatest  of  the  Athenian 
archons.  In  many  respects  Solon  was  Plato's 
political  exemplar,  for  Solon  was  at  once  philos- 
opher and  statesman.  Plato  distinguished  him- 
self in  his  early  youth  as  an  athlete,  having 
wrestled  in  the  Isthmian  games  at  Corinth,  and 
there  is  a  doubtful  tradition  that  he  was  once 
victor  at  Olympia.  Before  he  was  20  he  had 
written  dramatic  and  lyric  verse  assiduously  and 
with  success.  The  most  important  event  in  his 
earlier  life  was  his  meeting  with  Socrates  in 
407.  This  event  was  decisive  for  his  later 
career.  He  had  already  studied  philosophy  un- 
der the  Heraclitean  Cratylus,  but  -froni  407  to 
the  death  of  Socrates  in  399  he  was  entirely 
absorbed  in  the  dialectic  of  his  new  master, 
whose  chief  disciple  and  most  complete  inter- 
preter he  became.  Immediately  after  the  death 
of  Socrates  in  prison  (Plato,  owing  to  illness, 
was  not  present),  the  disciple  went  to  Megara, 
where,  with  his  friend  Euclid,  he  studied  the 
Eleatic  philosophy.  After  a  brief  residence  in 
Megara,  it  is  projjable  that  he  returned  to  Ath- 
ens, and  thereafter  made  extensive  journeys  to 
Egypt,  Cyrene  in  Africa,  Italy,  and  Sicily.  In 
Cyrene  he  visited  the  mathematician  Theodorus. 
In  Italy  he  was  befriended  by  the  famous  ruler, 
Pythagorean  philosopher,  and  military  leader, 
.'\rchytas  of  Tarentum.  In  Sicily  he  formed  an 
intimate  friendship  with  Dion,  brother-in-law  of 
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the  elder  Dionysius.  Dionysiiis,  then  ruler  of 
Syracuse,  was  offended  by  Plato's  free  criticism 
of  the  government,  and  turned  him  over  to  the 
Lacedsmonian  amtjassador,  Pollio,  to  be  sold  as 
a  slave.  He  v^-as  brought  to  -Egina,  where 
Anniceris  (of  the  Cyrenaic  school)  ransomed 
him.  After  his  release,  a  plot  of  ground  hard 
by  the  Academy  was  bought  for  the  use  of 
Plato's  school,  which  then  took  the  name  of  the 
adjoining  gymnasium  (academy).  Plato  estab- 
lished his  academy  in  387  and  presided  over  it 
until  his  death  in  347.  The  foundation  of  the 
academy  thus  dates  from  the  exact  middle  of  his 
life.  Two  later  journeys  were  made  to  Sicily, 
one  in  367,  on  the  accession  of  Dionysius 
the  Younger,  and  one  in  361,  both  for  purposes 
of  political  experiment,  but  without  success. 
Indeed,  on  the  last  visit  his  life  was  put  in 
jeopardy  by  the  distrust  of  Dionysi\iS.  There- 
after he  made  no  further  attempts  in  practical 
statescraft,  but  carried  forward  continuously  his 
scientific  and  literary  work  at  the  academy, 
where,  in  his  early  teaching,  he  employed  a  dia- 
logic method  (after  the  manner  of  his  master, 
Socrates),  and  later  the  more  dogmatic  lecture. 
He  died  in  347  (according  to  tradition,  on  his 
birthday,  having  thus  completed  exactly  four 
score  years),  as  Cicero  says,  scribens,  "pen 
in  hand"  {De  Scncctute  v.  13).  His  tomb  near 
the  academy,  in  the  Ceramicus,  was  still  to  be 
seen  at  the  beginning  of  the  Christian  era. 

Writings. — No  work  of  Plato  known  to  an- 
tiquity has  been  lost.  On  the  contrary,  the 
present  corpus  contains  more  than  the  genuine 
list  of  works.  The  traditional  Platonic  canon 
(that  of  Thrasyllus  in  nine  tetralogies,  accepted 
entire  by  Grote)  contains  36  works  (counting 
the  letters  as  one),  divided  into  56  books.  The 
works  are  written  almost  entirely  (excepting 
the  'Apology')  in  dialogue,  a  form  which  grew 
out  of  the  Socratic  conversations,  which  these 
writings  purport  to  reproduce.  They  are  not 
systematic  treatises,  but  rather  essays,  the  earlier 
of  which  are  more  peirastic  and  the  later  more 
dogmatic  (cf.  Pater's  'Plato  and  Platonism,' 
pp.  157-159).  Their  chronology  represents  the 
gradual  philosophical  evolution  of  Plato's  own 
mind,  and  not  any  preconceived  pedagogical 
plan.  Regarding  the  determination  of  the  se- 
quence or  dates  of  the  dialogues,  no  consensus 
of  opinion  among  Platonic  scholars  has  been 
reached.  The  most  important  dialogues  are  the 
'Symposium'  (on  Love),  the  'Phaedo'  (on  the 
Immortality  of  the  Soul),  the  'Republic'  (on 
the  Ideal  State),  the  'Thestetus'  (on  the  Na- 
ture of  Knowledge),  and  the  'Timaeus'  (on  the 
Nature  of  the  Physical  World).  Three  periods 
of  composition  may  be  differentiated,  namely: 
(l)  A  Socratic  or  Ethical  period,  in  which  the 
anti-sophistic  dialogues  were  written.  This 
period  may  be  regarded  as  extending  from  398 
to  387,  that  is,  from  the  beginning  of  Plato's 
philosophical  writing  to  the  opening  of  the 
academy;  (2)  a  Metaphysical  and  Constructive 
period,  in  which  Plato  builds  the  Socratic  con- 
cept into  its  metaphysical  form,  develops  the 
theory  of  ideas,  invents  his  great  myths,  con- 
structs the  ideal  state,  and  reaches  the  climax 
of  his  intellectual  and  literary  genius  —  a  period 
extending  from  387  to  360;  (3)  a  third  period, 
marked  by  increasing  mysticism  and  decreasing 
literary  and  philosophic  power,  a  growing  as- 
cendency  of   Pythagoreanism   and   mathematical 


symbolism,  a  less  daring  civic  ideal,  a  more 
dogmatic  and  less  versatile  manner  of  utterance, 
and  a  greater  emergence  of  religious  interest  —  a 
period  extending  from  the  last  Sicilian  journey, 
or  about  360,  to  his  death  in  347. 

I.  The  Socratic  and  Anti-Sophistic  Group, 
39S-387:  (l)  'Apology';  (2)  'Euthyphro;' 
(3)  'Crito';  (4)  'Lysis';  (s)  'Charmides' ; 
(6)  'Hippias  II.';  (7)  'Laches';  (8)  'Pro- 
tagoras' ;  (9)  'Meno'  ;  (10)  'Euthydemus'  ; 
(11)  'CJorgias';  (12)  'Republic,'  Books  I.  and 
II.;  or,  in  the  pagination  of  Stephanus,  from 
327  to  368  A. 

II.  The  Metaphysical  and  Constructive 
Group,  387-360:  (13)  'Cratylus' ;  (14)  'Sym- 
posium'; (15)  'Phaedo';  (16)  'Republic,' 
Book  II.,  368  A.  to  Book  V.  (inclusive),  and 
Books  VIII.-X.;  (17)  'Phsdrus' ;  (18)  'The- 
aetetus' ;  (19)  'Parmenides' ;  (20)  'Republic,' 
Books  VI.-VII.,  and  reconstruction  and  unifica- 
tion of  the  entire  work.  Books  I.-X.  ;  (21) 
'Sophist';   (22)   'Politicus';   (23)   'Philebus.' 

III.  The  Physico-mathcmatical  and  Politico- 
religious  Group,  360-347:  (24)  'Timaeus'  ;  (25) 
'Critias'  ;   (26)    'Laws.' 

The  following  are  spurious:  'Alcibiaijes  I. 
and  II.,'  'Hipparchus,'  'Clitophon,'  'Theages,' 
'Minos,'  'Epinomis,'  'Axiochus,'  'Letters,' 
'Hippias  I.,'  'Amatores,'  'Definitiones,'  'Ion,* 
'Demodocus,'  'Ery.xias,'  'De  Justo,'  'De  Vir- 
tute,'    'TiniKus  Locrus,'   'Menexenus.' 

Bibliography. — Editions:  Aldus  Manutius, 
first  printed  edition  in  Greek,  folio,  Venice  1513  ; 
Stephanus  (with  Latin  translation,  3  vols.,  Paris 
1578:  the  pagination  of  this  edition  is  the  basis 
of  all  modern  references  to  the  Platonic  writ- 
ings) ;  Bekker  (10  vols.,  Berlin  1816-23);  Stall- 
baum  (10  vols.,  Leipsic  1821  ff.)  ;  Baiter,  Orelli, 
and  Winckelmann  (2  vols.,  Ziiruch  1839-42; 
smaller  edition  in  21  vols.)  ;  Hermann  (Teubner 
edition,  6  vols.,  new  ed.,  Leipsic  1873  ff. )  : 
Schanz  (Tauchnitz  edition,  incomplete,  Leipsic 
1875  ff.)  ;  Burnet  (Oxford  edition,  incomplete, 
but  most  convenient,  best  printed,  and  latest  crit- 
icism, Oxford  1899  ff.). 

Tra}:slations. — Schleiermacher  (with  intro- 
ductions, 3d  ed.,  Berlin  1855-62)  ;  Cousin  (13 
vols.,  Paris  1825-40,  2d  ed..  Vol.  I.,  by  Bar- 
thelemy,  Saint-Hilaire,  ibid.  1892)  ;  Jowett  (3d 
ed.,  5  vols.  New  York  and  London  1892). 

Biography. — Zellcr,  'Plato  and  the  Older 
Academy'  (2d  ed.,  London  1888)  ;  Grote, 
'Plato  and  the  Other  Companions  of  Socrates' 
(2d  ed.,  3  vols.,  London  1885)  ;  Chaignet,  'La 
vie  et  les  ecrits  de  Platon'  (Paris  1871)  ;  Pater, 
'Plato  and  Platonism'  (New  York  and  London 
1893)  ;  Van  Oordt,  'Plato  and  His  Times'  (Ox- 
ford 1895);  Ritchie,  'Plato'  (New  York 
1900)  ;  Steinhart,  'Platon's  Leben'  (Leipsic 
1873).     See  Platonism. 

William  A.  Ham  mono. 
Assistant   Professor   of   Ancient    and   Mediccval 
Pliilosopliy,  Cornell  University. 

PlatofF,  pla'tof,  or  Platow,  Matvei  Ivano- 

vitch,  Count,  Russian  general  and  hctman  of 
the  Cossacks :  b.  on  banks  of  Don  River,  Rus- 
sia, 17  Aug.  1751  ;  d.  Tcherkask,  Russia,  Febru- 
ary 1818.  He  entered  young  into  the  military 
service,  was  employed  against  the  Turks  in 
Moldavia,  and  was  made  a  general  of  cavalry. 
When  the  French  invaded  Russia  in  1812  Platoff 
was  again  called  into  service,  and  though  de- 
feated at  Grodno,  and  obliged  to  retire  into  the 
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interior,  returned  during  the  retreat  of  the 
enemy  from  Moscow,  and  with  20  regiments  of 
Cossacks  harassed  them  in  their  flight,  and  con- 
tributed greatly  to  the  advantages  gained  over 
them.  In  1813  he  defeated  Lefebvre  at  Alten- 
burg  and  after  the  defeat  of  the  French  at 
Leipsic  entered  France,  and  was  at  Paris  with 
the  Emperor  Alexander,  whom  he  accompanied 
to  England.  At  London  he  was  the  object  of 
popular  admiration,  and  a  magnificent  sabre 
was  presented  to  him.  In  1815  he  commanded 
the  Cossacks  destined  for  the  second  invasion  of 
France,  and  again  made  his  appearance  at  Paris. 
After  the  restoration  of  peace  he  retired  to 
Tcherkask. 

Platon'ic  Year,  the  name  given  the  period 
of  time  which  the  equinoxes  take  to  finish  their 
revolution,  at  the  end  of  which  the  stars  and 
constellations  have  the  same  place  with  regard  to 
the  equinoxes  that  they  had  at  first.  Tycho 
Brahe  says  that  this  year  or  period  requires 
25,816  common  years  to  complete  it;  Ricciolus 
computes  it  at  25,920;  and  Cassini  at  24,800; 
at  the  end  of  which  time  some  imagined  that 
there  would  be  a  total  and  natural  renovation  of 
the  whole  creation. 

Platonism,  the  system  of  philosophy 
taught  by  Plato.  The  tripartite  division  of 
philosophy  into  Dialectic  (Metaphysics),  Phys- 
ics and  Ethics  is  not  explicitly  made  by  Plato, 
although  these  several  disciplines  are  discussed 
in  the  various  dialogues  and  the  classification 
is  implicitly  made. 

Platonic  Mctapliysics. —  The  fundamental  dis- 
cipline in  the  Platonic  philosophy  is  the  Meta- 
physics, and  the  central  doctrine  in  this  discipline 
is  the  doctrine  of  ideas.  The  basic  elements  of 
the  doctrine  are  derived  from  preceding  philoso- 
phies, although  they  are  here  reconstructed  with 
creative  genius  into  a  new  system.  The  Platonic 
ontology  is  an  attempt  to  mediate  between  the 
metaphysical  antithesis  of  Hcracliteanism  (the 
philosophy  of  becoming  or  "flux,"  with  the  de- 
nial of  all  Being)  and  Eleaticism  (the  philosophy 
of  static  Being,  with  the  assertion  that  all  Be- 
coming is  illusory).  The  mediation  was  effected 
by  means  of  the  Socratic  concept.  Socrates  did 
not  carry  his  theory  of  the  concept  beyond  its 
ethical  implications :  Plato  in  applying  it  to  the 
resolution  of  the  Eleatic  and  Heraclitean  anti- 
monies constructed  a  theory  of  reality.  The 
Socratic  concept  is  a  general  notion  or  universal 
idea  in  contradistinction  to  a  sensation  or  per- 
ception, which  is  particular.  The  former  is  the 
content  of  rational  thought  or  scientific  know- 
ledge; the  latter  is  the  content  of  sense  experi- 
ence ;  the  former  has  universal  validity  and  is 
stable;  the  latter  is  individual  and  variable. 
Plato  correlated  the  concept,  as  the  universally 
valid  idea,  with  Being  or  the  permanent;  per- 
ception or  sensation  he  correlated  with  the  indi- 
vidual, that  is,  with  the  transient  or  Becoming. 
The  one  is  the  world  of  thought  or  ideas ;  the 
other  is  the  world  of  perception  or  phenomena. 
The  one  is  the  world  of  reality;  the  other  the 
world  of  appearance.  The  doctrine  of  ideas  is 
thus  made  to  overthrow  the  Protagorean  doc- 
trine of  the  relativity  of  knowledge.  General 
notions  or  ideas,  in  Plato's  next  step,  are  hypos- 
tasized,  that  is,  they  are  erected  into  self-existent, 
transcendent  entities,  spaceless  and  timeless.    The 
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Platonic  idea  is  an  archetypal  form  or  notional 
entity,  in  which  all  particular  things  participate, 
in  so  far  as  they  bear  the  name  of  the  archetype 
as  a  class  name.  For  example,  in  so  far  as  the 
names  man,  justice,  wisdom  are  applied  to  Soc- 
rates, the  individual  Socrates  participates  (/x^9«{«' 
in  these  generic  notions,  or  these  ideas  of  jus- 
tice, etc.,  are  present  {-irapovirla)  in  him,  or  he 
is  patterned  (Tap(£5«7/ia)  after  them.  The  arche- 
type is  the  genus;  the  individual  is  a  particu- 
lar subsumed  under  it.  The  archetype  or 
generic  idea  is,  therefore,  the  principle  of 
classification  of  particulars  into  groups,  which 
groups  exhibit  the  ideal  or  essential  real- 
ity of  particulars.  Intelligible  and  sensible 
realities  represent  the  One  and  the  Many, 
and  these  logical  relationships  are  interpreted  by 
Plato  ontologically.  The  relation  of  the  uni- 
versal to  the  particular  is  in  certain  dialogues  de- 
scribed as  that  of  archetype  or  pattern,  in  others 
as  participation,  indwelling,  or  communion. 
Further,  these  ideas  are  conceived  as  efficient 
causes  or  energies  which  give  life,  growth,  and 
significance  to  the  world  of  phenomena,  and  they 
are  furthermore  final  causes  in  terms  of  which 
the  world's  processes  are  regarded  as  purposive. 
Looked  at  ontologically  the  Platonic  idea  is  the 
essentially  real,  absolute  Being ;  looked  at  episte- 
mologically,  it  is  the  absolutely  knowable,  the 
object  of  rational  thought;  looked  at  ethically 
and  aesthetically,  it  is  the  norm.  The  supreme, 
idea  is  the  Idea  of  the  Good,  whose  position  and 
function  in  the  world  of  ideas  is  analogous  to 
that  of  the  sun  in  the  world  of  phenomena. 
The  ethical  and  teleological  character  of  the 
Platonic  metaphysics  is  given  in  the  supremacy 
of  this  concept,  which  is  identical  with  God. 
This  supreme  idea  is  the  rational  conception  of 
the  total  cosmic  good,  exhibited  completely  in 
the  character  of  the  Absolute,  and  imperfectly 
expressed  in  the  laws  of  nature  and  in  the  gov-' 
ernment  and  conduct  of  men. 

Platonic  Physics.—  Nature  is  a  sphere  that 
undergoes  constant  transformation.  It  is  not 
a  world  of  Being  (  rddv,  "being."  connotes  fixity 
and  stability),  for  it  does  not  persist  and  is  not 
invariable ;  it  is  not  non-being,  for  it  is  the  ob- 
ject of  sense-experience;  it  is  a  world  midway 
between  Being  and  non-Being,  that  is.  a  world 
of  Becoming,  in  constant  transit  from  non-being 
to  being.  The  idea  appears  in  the  phenomenal 
world  veiled  in  matter  and  confusedly  expressed. 
Matter  is  the  principle  of  multiplicity  and  vari- 
ability and  is  one  of  the  vaguest  notions  in 
Platonism  (as  it  is  in  all  philosophy).  In  the 
"Timaeus"  (48  B  scq.)  Plato  appears  to  identify 
it  with  space, —  the  receptacle  of  ideas  out  of 
which  (or  more  strictly,  into  which)  the 
Demiurge  fashioned  or  configured  the  extended 
and  visible  world.  The  world  is  not  eternal, 
but  is  created.  Space  or  matter  is  eternal,  but 
time  comes  into  being  with  the  world's  crea- 
tion. The  efficiency  of  the  ideas  in  reference 
to  nature  is  personified  in  the  mythical  Demiurge. 
He  is  the  cosmic  energy  of  the  ideal  world  of 
reason  and  goodness,  and  the  created  world  is 
therefore  reasonable  and  good.  A  world-soul  is 
created  by  the  Demiurge,  that  is,  the  world  is 
made  a  living  organic  whole,  self-moving,  its 
motions  mathematically  determinate,  developing 
in  itself  and  in  individuals  consciousness,  and 
teleologically     imaging     the     ideal     world.     The 
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goodness  of  the  supreme  idea  is  the  ultimate 
cause  of  the  world. 

Platonic  Psychology. —  In  the  Platonic  dual- 
ism of  ideal  and  phenomenal,  the  individual  soul 
occupies  a  mediate  position,  that  is,  it  is  so  con- 
stituted as  to  be  related  to  the  ideas  on  the  one 
hand  and  to  the  sensible  world  on  the  other.  By 
reason  the  soul  apprehends  and  is  cognate  with 
the  first;  by  sensation  it  apprehends  and  is 
cognate  with  the  second.  Reason  is  the  func- 
tion of  the  immaterial  soul,  while  sensation 
is  bound  up  with  the  material  body,  in  which  the 
soul  lives  as  in  a  prison.  The  soul  is  older  than 
the  body  and  existed  prior  to  its  union  with  the 
body.  The  doctrine  of  pree.xistence  is  joined  to 
the  doctrine  of  the  immortality  of  the  soul.  The 
three  so-called  parts  or  faculties  of  the  soul  are 
reason  {mOs),  the  spirited  element  {Svixoeidii}, 
and  the  appetitive  element  (iindviir)TiK6v).  The 
seat  and  organ  of  the  first  is  the  head  (the 
Acropolis  of  the  body,  'Tim.'  79  A)  ;  of  the 
second  the  thorax,  particularly  the  heart ;  of  the 
third,  the  organs  below  the  diaphragm.  Accord- 
ing to  the  'Phsedrus'  these  three  parts  form  a 
unitary  soul  and  are  immortal ;  according  to 
the  'Timaeus'  they  are  separable  and  only  the 
reason  is  immortal,  while  the  inferior  parts 
perish  with  the  body.  The  Platonic  arguments 
for  the  immortality  of  the  soul  are  (see 
'Phsdrus,*  <Ph£edo.'  'Republic'):  I-  The 
soul  is  a  self-moving  principle ;  its  motion,  con- 
sequently its  life,  is  therefore  perpetual.  2.  The 
peculiar  disease  or  evil  of  the  soul  is  vice;  if 
the  disease  peculiar  to  a  thing  does  not  destroy 
it,  it  is  indestructible.  Vice  does  not  destroy 
(it  corrupts)  the  soul,  therefore  it  is  indestruc- 
tible. 3.  The  cyclical  argument,  namely,  the  cos- 
mic law  of  the  passage  of  opposites  over  into  each 
other,  for  example,  night,  day;  heat,  cold;  win- 
ter, summer ;  sleeping,  waking ;  decaying  seed, 
living  plant;  so  death,  life.  4.  The  doctrine  of 
reminiscence  shows  the  learning  of  mathematical 
and  philosophical  truths  is  only  the  application 
of  ideas,  principles,  or  axioms  already  in  the 
mind,  and  this  implies  a  preexistent  state.  5. 
The  soul,  as  an  immaterial  entity,  is  essentially 
related  to  the  immaterial,  invisible  ideas,  and 
these  are  eternal.  6.  The  idea  of  life  is  insep- 
arable from  the  idea  of  soul  (the  Greek  word 
'i'vx^  means  "principle  of  life"  as  well  as 
"soul").  7.  The  soul  is  indiscerptible.  That 
which  is  indiscerptible  cannot  be  disintegrated. 
8.  The  superior  dignity  and  worth  of  the  soul 
argue  for  its  survival  of  the  body.  g.  The  in- 
stinctive aspiration  toward  and  longing  for  a 
future  life,  shows  that  the  doctrine  of  immor- 
tality is  founded  in  the  soul's  nature.  10.  The 
world  as  a  moral,  just  world  demands  a  future 
existence  for  the  rectification  of  the  inequalities 
in  this  life. 

Platonic  Ethics  and  Politics. —  Plato  founds 
his  theory  of  virtue  on  a  psychological  basis. 
The  parts  of  the  soul  are  regarded  as  having 
distinct  and  separate  functions ;  the  right  per- 
formance of  these  several  functions  produces 
an  organic  well-being  or  moral  health.  The 
virtue  peculiar  to  reason  is  wisdom ;  to  the 
spirited  element,  courage;  and  to  the  appetitive 
element,  moderation.  A  fourth  cardinal  virtue 
is  justice,  which  is  the  harmonious  condition 
of  the  entire  soul  resulting  from  the  perform- 
ance of  its  own  function  by  each  "part" 
and   its   non-interference   with  the   functions  of 
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fifth  virtue,  is  that  aspect  of  justice  which  con- 
sists in  the  performance  of  what  is  due  to  the 
gods.  It  is  the  function  of  reason  to  furnish 
true  principles  of  conduct  to  the  individual ;  of 
the  spirited  element,  to  be  courageous,  ready 
and  eager  in  the  execution  of  the  principles  of 
reason, —  principles  which  become  commands  for 
the  lower  faculties ;  and  of  the  appetitive  ele- 
ment to  desire  only  that  which  reason  prescribes 
as  moderate.  Thus  in  referring  the  content  of 
virtue  to  reason,  Plato  puts  in  terms  of  his 
psychology  the  doctrine  of  Socrates  that  virtue 
is  knowledge.  The  Socratic- Platonic  conception 
of  virtue  is  very  similar  to  our  "acting  on  prin- 
ciple." It  is  the  "principle"  that  gives  moral 
value  to  conduct,  and  the  reference  of  morality 
to  knowledge  (.Socrates)  or  to  reason  (.Plato) 
has  essentially  this  meaning.  The  Stimmum 
Bonuin,  as  described  in  the  late  dialogues,  is  to  be- 
come, as  far  as  man  can,  like  God  (o/xoiuo-isTu^cu);, 
the  Absolute  Good.  The  state,  in  Plato's  de- 
scription, is  the  individual  "writ  large."  Cor- 
responding with  the  three  elements  of  the  soul 
he  distinguishes  three  civic  classes :  the  legis- 
lators, the  warriors,  and  the  tradesmen  (includ- 
ing all  the  lower  classes).  The  state,  therefore, 
is  wise,  courageous,  temperate,  and  just  (in  a 
way  analogous  to  the  individual  citizen)  in  that 
degree  in  which  these  several  classes  perform 
their  functions  duly.  Plato  conceives  the  aim  of 
the  state,  as  of  the  individual,  to  be  moral  per- 
fection, not  power.  His  ideal  government  is  an 
intellectual  aristocracy,  in  which  only  the  best 
endowed  and  intellectually  best  trained  citizens 
shall  be  elevated  to  the  office  of  legislators. 
Men  scientifically  trained,  after  submitting  to  a 
long  propedeutic  in  the  actual  business  of  gov- 
ernment in  its  lower  branches,  shall  gradually 
come  to  the  exercise  of  the  highest  civic  func- 
tions. The  preliminary  education  of  this  class 
(which  is  entirely  under  state  control)  is  of  the 
utmost  importance  and  is  described,  both  in  its 
spiritual  and  physical  branches,  with  great  de- 
tail. Among  the  most  striking  features  of  the 
ideal  state  is  its  communistic  character,  a  com- 
munism that  extends  not  only  to  property,  but 
to  wives  and  children.  The  commimism  does 
not,  however,  apply  to  the  citizens  as  a  whole, 
but  only  to  the  two  upper  classes,  whose  lives 
are  spent  in  the  service  of  culture  and  the  gov- 
ernment. Plato  insisted  that  the  highest  good 
of  the  individual  is  secured  in  the  highest  good 
of  the  state,  and  so  the  former  is  apparently 
merged  in  the  latter.  Finally,  the  Platonic  com- 
munism is  not  aimed  so  much  at  securing  equal- 
ity of  property,  as  at  the  exemption  of  the 
highest  citizens  from  the  distractions  of  the 
sense-world  and  at  securing  complete  devotion 
to  the  pursuit  of  philosophic  truth. 
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Shorey,  'The  Unity  of  Plato's  Thought'  (1903)  ; 
Pater,  'Plato  and  Platonism'  (.1893);  Luto- 
slawski,  'The  Origin  and  Growth  of  Plato's 
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Professor  of  Ancient  and  Mediai'al  Philosophy, 
Cornell  University. 

Platoon',  a  French  military  term  formerly 
used  to  designate  a  body  of  troops,  usually  half 
a  company,  who  fired  together.  It  is  still  used 
in  the  expression  platoon  exercise,  which  in- 
cludes the  maneuvers  connected  with  the  hand- 
ling and  using  of  the  rifle. 

Piatt,  Charles  Adams,  American  architect, 
landscape  architect  and  painter :  b.  New  York  I 
Oct.  1861.  His  art  education  was  acquired  in 
New  York  and  Paris,  in  which  latter  city  he 
studied  under  Boulanger.  In  1894  he  gained  the 
Webb  prize  of  the  Society  of  American  Artists 
^or  his  painting  'Clouds'  ;  and  in  igoo  his 
'Snow'  was  awarded  a  bronze  medal  at  the 
Paris  Exposition.  He  is  the  author  of  'Italian 
Gardens'    (1892). 

Piatt,  Orville  Hitchcock,  American  legis- 
lator: b.  Washington,  Conn.,  19  July  1827;  d. 
tliere,  21  April  1905.  He  studied  law,  was  ad- 
mitted to  the  bar  in  1849  anti  established  a  law 
practice  at  Meriden,  Conn.  In  1857  he  was  a 
clerk  in  the  State  senate,  served  as  a  member  of 
the  body  in  1861-2,  was  elected  to  the  Connecti- 
cut house  of  representatives  in  1864  and  1869, 
serving  as  speaker  during  the  last  year,  and  from 
1879  until  his  death  was  a  member  of  the  United 
States  Senate.  As  member  of  tlie  Committee  on 
Relations  with  Cuba  he  introduced  the  amend- 
ment which  placed  Cuba  under  the  military  pro- 
tection of  the  United  States. 

Piatt,  Thomas  Collier,  .American  politi- 
cian: b.  Owego,  Tioga  County.  15  July  1833. 
He  entered  Yale  in  1849,  but  ill  health  obliged 
him  to  give  up  his  college  course  at  the  close  of 
his  second  year.  He  then  entered  business  as  a 
merchant  in  Owego,  and  became  president  of 
the  Tioga  National  Bank  when  it  was  organized 
in  1865.  He  also  had  large  lumber  interests  in 
Michigan.  He  later  (1879)  became  secretary 
and  manager  of  the  United  States  Express 
Company,  and  in  1880  its  president.  His  first 
political  position  was  that  of  clerk  of  Tioga 
County,  1859-61,  and  here  he  supported  the  po- 
litical interests  of  Roscoe  Conkling ;  gradually 
gaining  control  of  the  Republican  organization 
of  the  district,  he  was  elected  to  Congress  in 
1872  and  1874.  In  January  1881  he  was  elected 
to  the  United  States  Senate,  and  in  May  of  that 
year  resigned  with  his  colleague,  Roscoe  Conk- 
ling. because  of  President  Garfield's  disregard 
of  "senatorial  courtesy"  in  appointing  the  col- 
lector of  the  port  of  New  York  without  con- 
sulting them.  They  both  sought  re-election  by 
the  New  York  legislature,  but  Piatt  withdrew 
from  the  contest  before  it  was  decided.  He  had 
in  1880  been  appointed  a  member  of  the  board 
of  quarantine  commissioners  of  New  York  city, 
and  from  1884  to  1888  was  president  of  the 
board.  He  took  no  openly  active  part  in  poli- 
tics until  1884,  when  he  was  delegate  to  the 
National  Convention.    From  that  time,  however, 


he  slowly  and  unobtrusively  gained  control  of 
the  Republican  party  of  New  York  State,  until 
he  became  its  acknowledged  leader.  In  1896 
he  was  elected  United  States  Senator,  and  re- 
elected in  1902  for  a  term  of  six  years.  He  has 
attended  every  Republican  National  Conven- 
tion from  1874  to  1900;  in  1896  was  influential 
in  obtaining  an  unqualified  declaration  for  the 
gold  standard ;  and  in  1900  gained  the  nomina- 
tion of  Roosevelt  for  Vice-President.  His 
power  in  his  own  State  is  due  largely  to  his 
knowledge  of  every  detail  of  the  political  situa- 
tion, and  to  his  skill  in  dealing  with  men  per- 
sonally. James  G.  Blaine  said  of  him  "He  has 
strong  common  sense  and  a  quick  judgment  of 
men." 

Plattdeutsch,  plat'doich,  Niederdeutsch,  or 
Low-German,  the  language  of  the  lowlands 
of  northern  Germany,  spoken  from  the  borders 
of  Holland  to  those  of  Russian  Poland ;  its 
southern  limit  follows  a  line  drawn  from  Aachen 
through  Bonn,  Cassel,  Quedlinburg,  Dessau, 
Wittenberg,  Meseritz,  and  Thorn :  its  northern 
boundary  reaches  the  Danish  frontier.  It  belongs 
to  the  same  linguistic  group  as  the  Dutch,  the 
Flemish  and  the  Friesian,  and  it  is  nearer  to 
English  than  is  the  High-German.  Low-German, 
before  the  time  of  the  Reformation,  was  the 
language  of  literature  as  well  as  of  common  life 
within  the  geographical  limits  mentioned :  the 
Bible  was  translated  into  Plattdeutsch  before  any 
version  into  High-German  was  made ;  but  Lu- 
ther's Bible  having  been  composed  in  High-Ger- 
man and  circulated  as  no  book  ever  before  —  one 
bookseller  in  Wittenoerg  sold  in  40  years 
100,000  copies,  and  before  1559  it  was  reprinted 
in  38  editions  —  the  High-German  dialect  was 
recognized  thenceforth  as  the  superior  literary 
medium.  The  Plattdeutsch  accordingly  went  into 
decline,  the  issues  from  the  press  in  that  dialect 
growing  gradually  fewer  till,  in  the  end  of  the 
17th  century,  _  its  literary  use  had  practically 
ceased.  But  in  recent  times  there  has  been  a 
revival  of  Plattdeutsch  literature,  and  the  sev- 
eral Low-German  dialects  have  received  a  good 
deal  of  attention  from  linguistic  scholars.  The 
oldest  e.xtant  literary  monument  of  the  Low- 
German  language  is  the  HHiand  (healer  or 
savior"),  a  history  of  the  life  of  Clirist  composed 
in  alliterative  verse;  it  was  written  about  the 
year  830  by  a  Saxon  cleric  or  monk. 

Platte,  plat,  a  river  which  rises  in  the 
Rocky  Mountains,  formed  by  the  junction  of 
two  streams  called  the  North  and  South  Forks 
of  the  Platte.  The  North  Platte  is  formed  by 
the  union  of  several  streams  in  the  North  Park, 
Colorado,  and  the  South  Platte  takes  its  rise  in 
the  South  Park.  They  flow  east,  and  unite  in 
Lincoln  County,  Neb.,  about  400  miles  from 
their  source,  while  the  united  stream,  also  flow- 
ing mostly  east,  crosses  Nebraska,  and  enters 
the  Missouri  on  the  border  of  Iowa,  15  miles 
below  Omaha,  after  a  course  of  about  1.600 
miles.  The  principal  affluents  are  the  Elkhorn 
and  the  Loup  Fork.  The  river  is  from  one  to 
three  miles  broad,  but  is  so  shallow  that  it  is  not 
navigable.  The  South  Platte  in  its  upper  course 
is  extensively  used  for  irrigation  and  as  a 
source  of  water-power. 

Platte  Country,  The,  in  American  history, 
a  name  applied  prior  to  1854,  given  to  the  terri- 
tory stretching  west  from  Missouri  to  the  Rocky 
Mountains,  and  which  now  comprises  the  States 


PLATTENSEE  —  PLATTSMOUTH 


of  Kansas  and  Nebraska.     A  bill  was  introduced 
into   Congress   in    1854  by   Douglas,   of   Illinois, 
for  the  organization  of  the  territory,  the  slavery 
question  to  be  determined  by  the  inhabitants,  in 
direct  violation  of  the  Missouri   Compromise. 
Plattensee,  plat'ten-za.     See  Balaton. 
Platter,    Thomas,    Swiss    scholar    and    hu- 
manist educator:   b.  Grenchen,  a  hamlet  in  the 
mountains    of    Valais,    near    Visp,    m    1499:    d. 
Bale  1582.     In  the  early  days  of  his  boyhood  he 
was  a  goat-herder  in  the  mountains  surrounding 
his  home,  but  later  his  mother  sent  him  to  the 
local   priest  to  obtain   enough  learning  to  enter 
the  priesthood.     He  soon,  however,  outgrew  the 
narrow  limits  of  the  education  obtainable  from 
this    source,   and   became   a   wandering   scholar. 
He,     in     company     with     a     cousin,     wandered 
throughout  Germany,  leading  the  wretched  life 
of  bacchants,  but  this  life  became  distasteful  to 
him,   and,   after   having   trouble   with   his   com- 
panion,   separated    from    him,    and    entered    the 
school    at    Schlestadt    under    Jean    Sapidus    to 
study  Latin.     Some   time  later  he   went  to  Zii- 
richto  study  under  Myconius,  and  while  there 
learned  the  trade  of  rope-making,  which  enabled 
him  to  continue  his   studies  of  Greek  and   He- 
brew.    In    1541    he   became   professor   of   Greek 
in  the  gymnasium  at  Bale,  and  continued  in  that 
capacity    until    1578.     Platter's    most    important 
work  was  his  autobiography,  written  a.t  the  re- 
quest of  his  son  Felix   (1536-1614).     The  docu- 
ment is  important  in  that  it  gives  an  interesting 
history   of   education    in   the    i6th   century,    and 
shows  the  life  of  the  students  and  scholars  of 
that    time,    besides    telling   of   his    own    travels. 
Tlie  biography  was  published  in  the  original  in 
1840,    and    later   the    biographies    of   the    father 
and     son     were     edited     together     by     Heman 
(Giitersloh   1882). 

Platteville,  plat'vil.  Wis.,  city  in  Grant 
County;  on  the  Chicago  &  N.  and  the  Chicago, 
Milwaukee  &  St.  P.  R.R.'s ;  about  130  miles  in 
direct  line  west  by  south  of  Milwaukee.  It  was 
settled  in  1827.  It  is  in  a  fertile  agricultural 
region ;  and  in  the  vicinity  are  lead  mines.  The 
chief  manufacturing  establishments  are  a  brew- 
ery, creamery,  wagon  factory,  cigar  factory,  and 
machine  shop.  It  is  the  seat  of  a  State  normal 
school.  The  city  owns  and  operates  the  water- 
works.    Pop.   (i8go)   2,740;    (1900)   3,340. 

Plattner,  Karl  Friedrich,  German  chemist 
and  metallurgist:  b.  Kleinwaltersdorf.  near 
Freiberg,  Saxony,  2  Jan.  1800 ;  d.  Freiberg  22 
Jan.  1858.  Verj'  little  is  known  of  his  early  life 
until  1842,  when  he  became  professor  of  metal- 
lurgy at  Freiberg,  a  post  he  held  there  until 
1857.  During  this  time  he  experimented  with 
marked  success,  but  he  became  noted  mostly 
through  his  application  of  the  blow-pipe  to  the 
quantitative  assay  of  metals.  He  published 
"Probirkunst  mit  dem  Lothrohr'    (1835)  ;  etc. 

Plattsburg,  plats'berg,  N.  Y.,  village,  port 
of  entry,  county-seat  of  Clinton  County :  on 
Lake  Champlain.  at  the  mouth  of  the  Saranac 
River,  and  on  the  Delaware  &  H.  and  the 
Chateaugay  R.R.'s.  It  has  steamer  connection 
with  Burlington,  Vt.,  and  al!  the  lake  ports.  It 
is  about  160  miles  north  of  Albany.  It  was  set- 
tled in  1784  by  a,  colony  from  Long  Island  and 
Poughkeepsie  in  charge  of  Zephaniah  Piatt,  in 
whose  honor  the  place  was  named.     It  was  in- 


corporated as  a  town  the  next  year.    It  was  the 

scene  or  near  the  scene  of  some  of  the  important 
engagements  of  the  Revolutionary  War  and  the 
War  of  1812.  The  first  naval  battle  between 
American  and  British  forces  took  place  11  Oct. 
1776,  off  Valcour  Island,  a  short  distance  from 
Plattsburg.  Benedict  Arnold  was  in  command 
of  the  American  forces  and  Sir  Guy  Carleton 
of  the  British.  This  battle  was  won  by  the 
British.  Plattsburg  was  headquarters  for  the 
American  forces  on  the  northeastern  frontier, 
in  the  War  of  1812.  On  11  Sept.  1814  another 
engagement  took  place  on  Cumberland  Bay,  an 
inlet' of  Lake  Champlain  (q.v.),  while  at  the 
same  time  the  British  made  a  land  attack. 
Commodore  McDonough  (q.v.),  commander  of 
the  American  forces,  won  the  naval  victory, 
and  Gen.  Macomb  was  equally  successful  in 
defeating  the  British  forces  on  land.  The 
steady  growth  of  the  village  was  checked  by  fire 
on  two  occasions,  in  1849  and  1867,  when  many 
of  the  business  houses  were  destroyed. 

Adjoining  the  village  on  the  south  is  a  U.  S. 
military  reservation  of  679  acres.  In  1838  a 
U.  S.  military  post  was  established  here,  and 
barracks  erected  sufficient  to  accommodate  a 
regiment  of  infantry.  South  of  the  "Plattsburg 
Barracks"  and  on  Lake  Champlain  is  Cliff 
Haven,  the  home  of  the  Catholic  Summer  School 
of  America  (q.v.).  Plattsburg  and  the  region 
around  are  favorite  summer  resorts.  The  lake 
on  the  east  and  the  Adirondacks  on  the  west 
furnish  a  variety  of  beautiful  scenery  and 
greatly  modify  the  temperature  during  the  sum- 
mer months.  It  is  the  commercial  and  indus- 
trial centre  for  nearly  all  of  Clinton  County. 
The  chief  manufacturing  establishments  are 
lumber  mills,  sewing-machine  works,  foundries, 
machine  shops,  flour  mills,  woolen  goods  fac- 
tory, and  wood  pulp  mills.  It  has  the  Vilas 
Home  for  Aged  Women,  a  government  build- 
ing, court-house,  several  fine  church  and  school 
buildings.  It  is  the  seat  of  the  Plattsburg  State 
Normal  and  Training  School  and  of  D'Youville 
Academy.  It  has  a  high  school,  public  elemen- 
tary schools,  a  village  public  librarj-  and  four 
other  libraries.  Pop.  village  (1890)  7,010: 
(1900)  8,434;  town  (1890)  9,500;   (1900)   11,612. 

Platts'mouth,  Neb.,  city,  county-seat  of 
Cass  (bounty:  on  the  Missouri  River,  at  the 
mouth  of  the  Platte  River,  and  on  the  Chicago, 
B.  &  Q.  and  the  Missouri  P.  R.R.'s:  about  50 
miles  northeast  of  Lincoln,  the  capital  of  the 
State.  It  is  in  a  productive  agricultural  sec- 
tion, and  has  considerable  manufacturing  in- 
terests. The  chief  industrial  establishments  are 
the  C.  B.  &  Q.  railroad  shops,  clay  product 
works,  cigar  factories,  and  machine  shops.  The 
export  trade  is  chiefly  in  grain,  vegetables,  and 
live-stock.  The  public  school  system  is  excel- 
lent, consisting  of  a  high  school  which  cost 
$25,000,  supplemented  by  8  graded  public 
schools:  there  are  11  church  edifices;  a  court- 
house erected  at  a  cost  of  $80,000:  and  a  large 
opera-house.  There  are  three  banks  — one  na- 
tional and  two  state  —  with  a  combined  capital 
of  $150,000.  The  city  is  lighted  by  gas  and 
electric  light:  has  improved  waterworks  and  a 
sewerage  system.  There  are  three  daily  and 
three  weeklv  papers  published.  The  govern- 
ment is  vested  in  a  mayor,  who  holds  office  two 
years,  and  a  council.     Pop.  (1900)  4.964- 


PLATYHELMINTHES  —  PLAUTUS 


Platyhelminthes,  plat"i-hel-mTn'thez,  a  phy- 
lum of  the  Metacoa,  commonly  known  as  the 
flatworrns,  characterized  by  a  bilaterally  sym- 
metrical body,  somewhat  flattened  dorsoven- 
trally  and  usually  elongated.  The  mass  of  the 
body  is  made  up  of  parenchymatous  tissue  and 
a  true  body-cavity  is  wanting ;  the  excretory 
system  is  of  the  protonephridial  type,  and  the 
highly  complicated  reproductive  organs,  which 
with  rare  exceptions  are  hermaphroditic,  pro- 
duce so-called  compound  eggs.  The  branch  in- 
cludes three  generally  recognized  classes,  namely, 
Trcmatoda.  or  flukes;  Ccstoda,  or  tapeworms, 
and  Turbcllaria,  or  free-living  flatworms ;  while 
many  authors  list  here  also  the  Temnocephala, 
Ncnicrlincc!,  Rhombozoa,  and  Orthoncctida, 
some  ranking  them  as  classes  and  others  as 
appendices  of  difi'crent  grade. 

Altliough  these  classes  manifest  noteworthy 
differences  at  first  sight,  yet  the  points  of  agree- 
ment are  so  fundamental  as  to  constitute  this 
a  well-defined  phylum.  In  the  ciliated  epidermis 
the  Turbcllaria  stand  near  the  original  ancestral 
form,  which  no  doubt  possessed  also  a  dermal 
musculature  that  gradually  parted  with  its  prim- 
itive connections  and  came  to  be  arranged  for 
the  most  part  in  layers.  The  simplicity  of  de- 
velopment in  the  muscular  system  is  evidenced 
clearly  by  the  absence  of  skeletal  structures  and 
the  uniform  unspecialized  type  of  the  muscular 
layers.  While  more  or  less  closely  related  to 
the  Corlcnicrata,  yet  the  rich  development  of  the 
mesodermal  tissue  as  a  solid  parenchyma  in 
wliich  various  reproductive  and  excretory  or- 
gans have  been  differentiated,  gives  the  body  a 
size  and  solidity  which  apparently  ally  it  more 
closely  to  higher  types.  The  complete  absence 
of  a  body  cavity  is  a  notew-orthy  feature,  as  also 
is  the  excretory  system,  which  consists  of  stel- 
late, so-called,  "flame-cells"  terminating  minute 
capillary  tubes  that  empty  singly  or  in  groups, 
by  connection  with  long  lateral  canals  and  at 
times  also  with  an  excretory  reservoir.  An  ali- 
mentary canal  is  present  in  all  save  the  highly 
degenerate  Cestoda,  where  the  last  vestige  of 
such  an  organ  has  disappeared  in  the  extreme 
adaptation  to  the  parasitic  habit.  It  is  impor- 
tant to  note  that  the  canal,  whether  a  simple  sac 
or  compound  and  highly  dendritic  in  the  ex- 
treme case,  has  yet  but  a  single  opening  which 
serves  at  once  for  the  ingestion  of  food-material 
and  the  egestion  of  waste.  The  mouth  occurs 
regularly  on  the  ventral  surface,  primarily  be- 
tween the  centre  and  anterior  end.  The  nervous 
system  has  achieved  a  great  advance  over  con- 
ditions prevalent  in  Carlciiterata  in  that  there 
have  been  formed  important  nerve  centres  in  the 
anterior  region,  while  from  these  longitudinal 
trunks  traverse  the  body  and  are  connected  by 
generous  anastomoses.  One  can  distmgmsh 
ventral,  lateral,  and  dorsal  pairs  of  nerves  pass- 
ing posteriorly,  as  well  as  others  shorter  and  ex- 
tending toward  the  anterior  tip.  Sense-organs 
are  poorly  developed,  although  optical,  auditory, 
and  tactile  structures  are  present  in  some  forms. 

The  reproductive  system  is  hermaphroditic 
and  the  rare  exceptions  represent  clearly  a  de- 
rived condition.  The  universal  complexity  of 
the  organs  is  noteworthy  and  most  marked  in 
the  female  system.  Here  one  finds  the  rare  oc- 
currence of  separate  germ  and  yolk  glands. 
Self-fertilization,  although  unusual  and  often 
guarded   against,  does  occur  in  some  cases  and 


is  an  evident  response  to  the  isolation  of  para- 
sitic existence. 

Henry  B.  Ward, 
University  of  Nebraska. 

Platypus,  a  genus  of  monotremes,  called 
ornithoryncus.  peculiar  to  New  Holland,  seem- 
ingly a  link  between  the  aquatic  bird  and  the 
mammalia.  It  is  about  12  inches  in  length,  cov- 
ered with  a  thick,  soft  fur,  dark  brown  above, 
and  whitish  beneath.  The  muzzle  is  elongated, 
enlarged,  flattened ;  the  teeth  are  situate  in  the 
back  part  of  the  mouth,  two  on  each  side;  the 
feet  are  webbed,  and  the  hind  legs  are  armed 
with  spurs  which  secrete  a  poisonous  fluid  ;  the 
tail  is  flat  and  obtuse ;  there  is  no  external  ear 
and  the  eyes  are  very  small.  The  echidna  or 
spinous  ant-eater  is  a  genus  resembling  the 
platypus,  but  not  amphibious. 

Plautus,  the  third  of  the  Roman  dramatists 
in  chronological  order  and  the  first  in  literary 
and  linguistic  importance.  His  full  name  was 
Titus  Maccius  Plautus;  it  was  formerly  sup- 
posed to  be  M.  Accius  Plautus  and  is  so  given 
in  editions  before  1850.  He  was  born  in  Sar- 
sina,  a  small  Umbrian  town,  about  254  B.C.,  prob- 
ably of  free  parents,  but  in  humble  station.  Of 
the  events  of  his  life  only  three  are  known 
definitely:  the  'Stichus'  was  written  by  him 
for  the  plebeian  games  in  200  B.C. ;  the  '  Pseu- 
dolus'  was  given  at  the  dedication  of  the  temple 
of  the  Magna  Mater  in  191  ;  he  died  in  184. 
There  is  a  brief  notice  of  his  literary  activity 
in  Gellius,  iii.  3,  14,  in  which  it  is  stated  that 
after  coming  to  Rome  he  was  engaged  in  some 
work  connected  with  the  stage,  that  he  used  the 
money  thus  earned  in  trading  by  sea,  and  having 
lost  it,  he  returned  to  Rome  in  such  straits  that 
he  was  obliged  to  support  himself  by  grinding 
at  a  mill ;  that  while  so  occupied  he  wrote  three 
plays  and  began  his  career  as  a  dramatist.  This 
account  is  said  to  be  taken  from  Varro,  but  it 
contains  some  evident  inconsistencies,  and  it  is 
not  improbable  that  it  is  a  grammarian's  con- 
struction, based  upon  supposed  personal  refer- 
ences in  the  plays  and  put  together  after  the 
analogy  of  the  literary  Lives  written  by  Greek 
grammarians.  The  uncertainties  which  attend 
the  attempt  to  reconstruct  the  earlier  Roman 
history  are  especially  great  in  matters  of  literary 
history,  which  were  not  of  sufficient  importance 
to  be  officially  recorded. 

Of  the  writings  of  Plautus,  20  plays  have 
come  down  to  us,  with  considerable  fragments  of 
a  2ist.  But  it  is  probable  that  these  constitute 
only  a  part  of  his  work.  During  the  century  of 
dramatic  activity  in  Rome  (c.  250-150  B.C.),  there 
was  no  established  theatre  in  the  city,  nor  were 
there  frequent  presentations  of  plays.  Dramas 
were  written  for  performance  at  certain  regular 
games,  twice  or  three  times  in  a  year,  and  at 
occasional  funeral  games.  Having  been  ac- 
cepted and  presented  on  a  single  occasion,  the 
plays  passed  out  of  the  hands  of  the  poet  and 
remained  in  the  possession  of  the  actors.  When 
the  century  of  dramatic  production  catne  to  an 
end  with  the  death  of  Terence  (159  B.C.),  the 
plays  of  the  older  writers  were  again  put  upon 
the  stage,  often  with  some  modifications,  espe- 
cially in  the  prologues,  and  not  infrequently 
plays  by  inferior  writers  were  brought  out  under 
the  name  of  a  more  famous  poet.  The  genuine 
plays    of    Plautus    thus    became   confused    with 
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others  which  passed  under  his  name,  so  tliat 
later  traditions  varied,  some  assigning  to  him  as 
many  as  130  plays,  others  as  few  as  21.  There 
was  during  his  lifetime  no  reading  public,  but 
in  the  half-century  after  150  the  plays  came  into 
circulation  for  reading,  and  efforts  were  made 
by  critics  to  distinguish  the  genuine  from  the 
spurious.  This  culminated  in  the  fixing  by 
Varro  of  a  canon  of  21  plays,  which  were  re- 
garded by  all  critics  as  Plautine,  and  which  are 
beyond  reasonable  doubt  the  plays  that  we  now 
possess.  The  last  play,  the  'Vidularia,'  was 
lost  with  the  last  leaves  of  a  MS.,  and  has  been 
preserved  only  in  fragments.  The  te.\t  also, 
thus  transmitted  through  the  actors'  copies  and 
revised  and  modernized  by  the  grammarians, 
contains  many  interpolations  and  is  more  cor- 
rupt than  the  text  of  any  other  Latin  writer. 
Of  the  20  plays,  the  best  known  are  'The  Cap- 
tivi,'  'Trinumnius,'  'Menaechmi,*  and  >Aulu- 
laria,^  partly  because  they  are  most  suitable  for 
class-room  reading;  the  'Bacchides,'  *Pseu- 
dolus,'  'Rudens,'  and  'Miles  Gloriosus'  are 
superior  to  them  in  style  and  humor.  About 
half  of  the  plays  are  corrupt  in  text,  or  frag- 
mentary or  of  inferior  merit. 

The  comedies  of  Plautus  are  based  upon 
Greek  plays  of  the  New  Comedy  (c.  321-250 
B.C.),  and  in  a  few  cases  Greek  poets  —  ^lenan- 
der,  Philemon,  Diphilus  —  are  named.  His 
plays  therefore  illustrate  that  fusion  of  Greek 
form  with  Roman  spirit  which  is  generally  char- 
acteristic of  Latin  literature.  The  plots,  with 
their  fundamental  element  of  trickery,  are 
wholly  Greek,  as  are  the  characters  and  situa- 
tions, at  least  in  outline,  and  the  subject-matter 
of  the  plays  is  the  social  and  family  life  of  a 
Greek  city.  The  actors  wore  Greek  dress  and 
bore  Greek  names,  and  it  is  not  unlikely  that 
the  stage  traditions  were  brought  from  the 
Greek  cities  of  southern  Italy.  The  form  of 
•the  dramas  was  Greek,  though  modified  in  one 
important  respect  by  the  introduction  of  a  large 
element  of  music  and  dancing,  by  reason  of 
which  the  plays  bore  a  closer  resemblance  to  a 
comic  opera  without  a  chorus  than  to  a  spoken 
drama.  But  Plautus  was  himself  a  man  of 
Italian  temperament,  sharing  fully  in  the  re- 
bound of  animal  spirits  which  followed  the  self- 
denying  and  anxious  years  of  struggle  with 
Hannibal ;  he  was  a  shrewd  observer  of  life  in 
its  humorous  aspects,  and  a  master  of  the  art 
of  revealing  character  through  dialogue.  By 
virtue  of  these  qualities,  and  in  spite  of  the  re- 
strictions imposed  by  a  form  foreign  to  him  and 
to  his  audience,  he  was  able  to  make  the  Greek 
plots  and  characters  the  vehicle  for  the  expres- 
sion of  a  genuine  and  original  humor,  to  fill  in 
the  Greek  outlines  with  the  rich  Italian  color- 
ing. In  some  plays,  for  example,  in  the  <Cap- 
tivi,*  the  fusion  is  not  complete  and  a  certain 
degree  of  incongruity  may  be  detected :  in  others, 
as  in  the  'Bacchides,>  the  hearty  and  almost 
riotous  humor  blends  the  two  elements  into  a 
harmonious  whole.  That  he  truly  expressed  the 
spirit  of  his  race  is  evident  from  his  popularity 
during  his  lifetime,  and  from  the  long-continued 
presentation  of  his  plays  upon  the  Roman  stage. 
His  comedy  has  not  been  without  influence  also 
upon  modern  literature;  Moliere  founded  his 
"L'Avare>  upon  the  'Aulularia,'  and  Shake- 
speare's 'Comedy  of  Errors'  is  an  adaptation 
of  the  'Menaechmi.' 

The  Latin  employed  in  the  plays  is  the  col- 


loquial speech  of  a  period  prior  to  the  formation 
of  a  distinct  literary  style,  and,  as  the  best  sur- 
viving illustration  of  the  unregulated  spoken 
Latin,  it  offers  to  modern  philologists  rich 
material  for  the  study  of  the  processes  of  lin- 
guistic growth  and  change.  .Ml  work  in  Latin 
lexicography,  syntax,  and  style  must  begin  with 
the  usage  of  Plautus.  His  writings  are  of  con- 
siderable importance  also  to  Romance  philolo- 
gists, since  many  words  and  usages  which  do 
not  occur  in  classical  Latin  may  be  traced  back 
from  the  Romance  languages  to  the  early  collo- 
quial  Latin. 

Bibliography. — The  best  complete  edition  is 
the  Teubner  text  by  Goetz  and  Schoell.  a  con- 
densation of  the  great  critical  edition  begun  by 
Ritschl  in  1848  and  completed  by  his  three 
pupils,  Goetz,  Schoell,  and  Loewe,  in  1894. 
There  are  good  commentaries  on  single  plays 
by  Brix  and  Lorenz,  and  in  English  by  Tyrrell 
and  Sonnenschein.  In  Sellar's  'Roman  Poets 
of  the  Republic'  may  be  found  an  excellent 
essay  upon  the  literary  qualities  of  Plautus.  No 
complete  English  translation  has  appeared  since 
Thornton's   (2d  ed.,  5  vols.,  1769). 

Edward  Parmelee  Morris, 
Professor  of  the  Latin  Language  and  Literature, 
Yale  University. 

Play.  Various  phenomena  connected  with 
the  play  of  man  and  of  animals  have  recently 
attracted  the  attention  of  both  biologists  and 
psychologists.  These  two  lines  of  inquiry  may 
be  summed  up  in  the  two  questions :  (  i )  What 
is  the  function  of  play  in  the  life  of  the  or- 
ganism? and  (2)  what  are  the  essential  psycho- 
logical characteristics  of  play  as  distinguished 
from  those  of  ordinary  mental  life? 

In  answer  to  the  first  question,  three  theories 
have  been  advanced,  each  of  which  seems  to 
contain  an  element  of  truth,  (i)  There  is  the 
"surplus-energy"  theory  of  Spencer,  according 
to  which  play  is  the  natural  outlet  of  the  sur- 
plus energy  that  has  accumulated  in  a  vigorous 
organism.  (2)  The  "practice"  theory  worked 
out  most  fully  by  Groos,  according  to  which 
play  has  a  positive  function  in  the  life  of  the 
animal  as  affording  practice  and  preparation  for 
the  serious  activities  of  life.  (3)  The  "recuper- 
ative" theory  that  regards  the  play-activities  as 
fulfilling  their  proper  function  in  affording  an 
opportunity  for  rest  or  recuperation  on  the  part 
of  the  other  activities. 

From  the  psychological  side  it  has  sometimes 
been  held  that  "shamming"  or  semblance  (often 
resulting  in  real  self-illusion)  is  an  essential  of 
all  play;  but  this  mark  does  not  seem  to  be 
present  in  all  cases.  The  real  differentia  of 
play  is  perhaps  found  in  the  fact  that  the  end  of 
play  is  always  the  pleasure  of  the  activity  itself, 
while  work  has  always  some  end  beyond  the 
activity.  Consult:  Spencer,  'Principles  of  Psy- 
chology' ;  Groos,  'The  Play  of  Man,'  and 
'The  Play  of  Animals.'  J.  E.  Creichton, 
Professor  of  Philosophy,  Cornell  University. 

Play  Censorship.  A  censor  of  plays,  espe- 
cially in  Europe,  is  a  person  whose  permission 
is  necessary  for  the  production  of  stage  perform- 
ances. A  relic  of  the  censorship  of  the  press 
survives  in  Great  Britain  in  the  licensing  of 
plays.  By  an  Act  of  1843.  no  plays  may  be  acted 
for  hire  till  they  have  been  submitted  to  the 
Lord  Chamberlain,  who  may  refuse  to  license 
them  in  whole  or  in  parts ;  the  official  who  reads 
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them  for  this  purpose  being  the  "examiner  of 
stage  plays."  A  penalty  of  $150  attaches  to  the  of- 
fense of  acting  an  unlicensed  or  prohibited  play : 
and  the  theatre  in  which  it  is  represented  for- 
feits its  license.  In  the  United  States  there  is 
no  general  censor,  but  local  authorities  have 
power  to  forbid  the  representation  of  plays 
which  they  consider  to  be  injurious  to  morality. 

Play  of  Colors,  in  mineralogy,  is  the  rapid 
display  of  different  colors  on  revolving  a  min- 
eral. It  is  this  property  which  adds  so  much 
to  the  beauty  of  the  diamond  (q.v.)  and  other 
gems.  The  play  of  colors  in  many  gems  is  due 
to  their  high  refractive  and  dispersive  power. 
The  magnificent  play  of  colors  of  the  precious 
opal  was  attributed  by  Brewster  to  microscopic 
cavities,  but  Behrends  has  proved  that  it  is  due 
to  thin,  curved  lamellae  of  the  mineral,  the  re- 
fractive power  of  which  may  vary  by  o.i  from 
that  of  the  mass.  These  lamellae  are  assumed 
to  have  been  originally  in  parallel  position,  but 
they  were  bent  and  broken  in  the  solidification 
of  the  mineral. 

Pla'ya,  mud  deposits  left  by  the  drying  up 
of  temporary  lakes  in  arid  regions.  They  pre- 
sent a  hard,  barren  surface,  which  shrinks  and 
cracks  under  the  sun's  heat  and  in  some  in- 
stances becomes  coated  with  efflorescent  salts, 
resembling  drifting  snow.  The  Great  Basin  in 
the  United  States  contains  playa  deposits  of 
hundreds  of  feet  in  thickness.  They  are  laid 
down  by  the  desiccation  during  the  dry  season  of 
large  shallow  lakes,  known  as  sinks,  holding  in 
suspension  a  fine  yellow  silt,  which  form  in  the 
wet  season  and  have  no  outlet.  The  deposits  in- 
crease in  depth  by  being  thus  intermittently  cov- 
ered by  the  silt-bearing  water.  Locally  they  are 
known  by  various  names,  such  as  mud-flats, 
salt-flats,  alkali-flats,  etc.  The  Black  Rock 
Desert  in  Utah  is  an  example. 

Play'fair,  pluf'fer,  John,  Scottish  physicist : 
b.  Bfnvie,  Forfarshire,  Scotland,  10  March 
1748;  d.  Edinburgh,  19  July  1819.  He  was 
graduated  from  the  University  of  Saint  An- 
drews in  1765,  entered  the  ministry  in  1770  and 
held  various  livings,  in  the  meantime  devoting 
much  time  to  mathematics ;  in  1785  he  was  ap- 
pointed assistant  professor  of  mathematics  at  the 
University  of  Edinburgh,  and  in  1805  accepted 
the  chair  of  natural  philosophy  there.  He  was 
secretary  of  the  physical  class  in  the  Edinburgh 
Royal  Society  in  1789,  subsequently  general  sec- 
retary, and  in  1807  was  elected  a  member  of 
the  Royal  Society.  In  1815-16  he  made  a  tour 
of  France,  Italy,  and  Switzerland  engaged  in 
geological  and  mineralogical  researches.  He  was 
a  frequent  contributor  to  the  Edinburgh  <Re- 
view,'  and  his  articles  which  are  of  great  scien- 
tific value  are  collected  in  the  4th  volume  of  the 
complete  edition  of  his  works  edited  by  James 
G.  Playfair  (1822).  He  edited  Euclid's  <Ele- 
ments'  (1795),  and  besides  memoirs  for  the 
'Transactions*  of  the  Royal  Society  of  Edin- 
burgh, wrote:  'Outlines  of  Natural  Philos- 
ophy' (2  vols.  1812-16)  ;  'Illustrations  of  the 
Huttonian  Theory  of  the  Earth*;  etc. 

Playfair,  Lyon,  B.aron,  English  scientist 
and  politician :  b.  Chanar,  India,  21  May  1818 ; 
d.  London  29  May  1898.  Educated  at  Saint 
Andrews,  he  also  studied  chemistry  in  Glasgow, 
and  began,  but  did  not  complete,  the  medical 
course  at  Edinburgh.  After  a  brief  period  as  a 
clerk  in  Calcutta  he  became  laboratory  assistant 


to  Graham  in  University  College,  London,  and 
in  1840  was  graduated  at  Giessen,  where  he 
studied  chemistry  under  Liebig.  In  1843  he 
became  professor  of  chemistry  in  the  Royal  In- 
stitution at  Manchester,  and  in  1858  professor 
of  chemistry  at  Edinburgh,  a  post  which  he  held 
till  1869.  His  political  career  began  in  1868 
with  his  election  to  the  House  of  Commons  as 
tnember  of  the  Universities  of  Edinburgh  and 
Saint  Andrews,  which  he  represented  till  1885, 
when  he  was  elected  for  South  Leeds.  He  be- 
came postmaster-general  under  Gladstone  in 
1873.  and  in  1880-3  was  chairman  and  deputy- 
speaker  of  the  House.  In  1892  he  was  raised 
to  the  peerage  as  Baron  Playfair  of  Saint  An- 
drews. He  published  'Science  in  its  Relation  to 
Labor'  (1853);  'Primary  and  Technical  Edu- 
cation' (1870);  'Science  in  Relation  to  the 
Public  Weal'  ;   and  other  works. 

Playfair,  William  Smoult,  English  physi- 
cian:  b.  1836;  d.  Saint  Andrews,  Scotland,  13 
Aug.  1903.  He  was  educated  at  Saint  Andrews 
and  Edinburgh,  was  assistant-surgeon  in  the 
Bengal  army  in  1857  and  professor  of  surgery 
at  the  Medical  College,  Calcutta,  in  1859-60.  He 
published:  'A  Treatise  on  the  Science  and 
Practice  of  Midwifery'  ;  'Handbook  of  Obstet- 
ric Operations'  :  'A  System  of  Gynecology' 
with  Clifi'ord  Allbutt :  etc. 

Playing  Cards.     See  Cards. 

Plea  and  Pleading.  A  plea  is  a  special 
answer  to  a  bill  of  equity,  making  a  charge  or 
demand,  and  requests  a  judgment  of  the  court 
in  the  first  instance  on  the  ground  that  the 
plaintiff  is  debarred  from  an  answer  required 
by  the  bill, —  such,  for  example,  as  a  plea  to  the 
jurisdiction  of  the  court. 

Pleading  is  a  logical  legal  statement  of  facts 
constituting  the  plaintiff's  cause  of  action,  or  the 
grounds  of  a  defense.  It  is  the  formal  manner 
of  alleging,  as  far  as  may  be  suflicient,  that 
which  either  party  to  a  suit  expects  to  prove. 
The  object  of  pleading  is  to  make  the  matter  in 
dispute  between  the  parties  plain  and  intelligible. 

Pleiades,  in  astronomy,  a  collection  of  stars 
visible  in  the  evenings  of  autumn  and  winter, 
familiarly  known  as  the  "seven  stars,"  Only  six 
can  be  seen  by  an  ordinary  eye.  They  form  a 
collection  by  themselves,  having  a  common 
proper  motion  in  the  sky.  The  brightest,  Alcy- 
one, of  the  third  magnitude,  was  supposed  by 
Miidler  to  be  the  central  star  of  the  universe; 
but  this  notion  is  now  considered  groundless. 

Pleasonton,  p!ez'6n-t6n,  Alfred,  American 
military  officer:  b.  Washington,  D.  C.  7  June 
1824;  d.  there  17  Feb.  1897.  He  was  graduated 
from  West  Point  in  1844;  served  on  the  frontier 
and  in  the  Mexican  War ;  in  1862  was  commis- 
sioned major  of  the  2d  Cavalry,  served  in  the 
Peninsular  campaign,  was  promoted  brigadier- 
general  of  volunteers  and  in  the  Maryland  cam- 
paign commanded  a  division  of  cavalry.  At 
Chancellorsville  he  performed  important  service 
by  staying  the  farther  advance  of  the  Confeder- 
ates. In  1863  he  was  promoted  major-general 
of  volunteers  and  placed  in  command  of  the 
cavalry  corps  of  the  Army  of  the  Potomac,  with 
which  he  led  at  Gettysburg,  where  for  gallantry 
in  action  he  was  brevetted  colonel  in  the  regular 
armv.  Transferred  to  the  West  in  1864,  he  de- 
feated General  Price  at  Marais  des-Cygnes  and 
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forced  the  retreat  of  the  Confederate  forces 
from  Missouri.  He  retired  from  the  volunteer 
service  in  1866  and  until  1871  was  internal  rev- 
enue collector  and  commissioner.  During  his 
military  career  he  participated  in  105  battles  and 
at  one  time  was  tendered  the  command  of  the 
Army  of  the  Potomac.  In  187 1  he  became  pres- 
ident of  the  Terre  Haute  &  Cincinnati  railroad 
and  in  1888  was  placed  on  the  retired  list  of  the 
United  States  army. 

Plebeians,  ple-be'anz  (Plebs),  an  order  of 
the  Roman  people,  corresponding  to  the  Eng- 
lish Commons.  The  time  at  which  the  Plebeians 
were  recognized  as  a  distinct  order  in  the  state 
is  not  known ;  they  were  at  first  excluded  from 
almost  every  right  of  citizenship.  They  differed 
from  the  Clicntcs  in  not  being  obliged  to  choose 
a  patron,  were  allowed  to  hold  land,  but  had  no 
share  in  the  ager  puhlicus;  they  were  obliged  to 
serve  in  the  army,  but  were  excluded  from  all 
political  privileges.  The  government  of  the  state 
belonged  exclusively  to  the  Patricians,  with 
whom  the  Plebeians  could  not  intermarry.  This 
was  their  condition  under  the  kings.  The  sub- 
sequent domestic  history  of  Rome  is  merely  a 
record  of  struggles  of  the  Plebeians  to  assert 
their  claim  to  the  place  in  the  commonwealth. 
When  TuUus  Hostilius  conquered  Alba,  he  ad- 
mitted the  chief  of  its  citizens  to  the  Patrician 
class,  while  the  rest  were  enrolled  as  Plebeians. 
The  same  course  was  followed  in  other  con- 
quests, so  that  the  number  of  the  Plebeians  was 
constantly  swelling,  while  they  were  of  the  same 
blood,  and  possessed  of  the  same  courage,  de- 
termination, and  other  moral  qualities  as  the 
dominant  class. 

The  Plebeians,  like  the  Patricians,  were  di- 
vided into  gcntcs,  but  they  were  excluded  from 
the  three  Patrician  tribes,  and  from  the  curiae, 
which  formed  the  governing'  class.  Tarquinius 
Priscus  seems  to  have  made  an  attempt  to  intro- 
duce the  Plebeians  to  the  privileges  of  citizen- 
ship, but  was  not  successful.  Servius  Tullius 
organized  the  Plebeians  in  tribes,  of  which  he 
constituted  four  for  the  city  and  26  for  the  sur- 
rounding subject  territories.  Each  tribe  had  a 
tribune.  They  had  their  own  social  and  reli- 
gious privileges,  and  were  allowed  to  meet  in 
comitia  tributa  convoked  by  the  tribunes.  A 
semblance  of  political  power  was  at  the  same 
time  conferred  on  them  by  Servius  Tullius.  He 
divided  the  whole  body  of  citizens  into  five 
classes  according  to  the  amount  of  their  property, 
upon  which  division  was  founded  the  comitia 
ccnturiata  or  great  national  assembly,  to  which 
the  greater  part  of  the  legislative  and  judicial 
power  of  the  comitia  curiata  was  transferred. 
The  citizens,  in  this  assembly,  voted  by  centuries, 
but  as  the  equestrian  order  and  the  first  class 
of  citizens  had  the  majority  of  the  whole  num- 
ber of  centuries,  and  voted  first,  it  was  only  in 
the  case  of  differences  among  them  that  it  was 
necessary  to  consult  the  lower  classes.  Some  of 
the  noble  Plebeian  families  were  also  admitted 
into  the  equestrian  order.  To  follow  the  entire 
course  of  concessions  which  followed  this  begin- 
ning would  demand  an  examination  of  the  most 
complicated  details  of  Roman  history.  The  es- 
tablishment of  tribunes  (494  B.C.),  the  law  of  the 
12  tables  (451-450  B.C.),  the  Lex  Canuleia  (445 
B.C.),  which  permitted  intermarriage;  the  ad- 
mission to  the  consulate  (366  B.C.),  with  the 
successive  admission  in  351  B.C.  to  the  censor- 
ship, 336  B.C.  to  the  praetorship,  and  300  b.c.  to 


the  offices  of  pontifex  and  augur,  were  the  lead- 
ing steps  in  a  succession  of  victories  which  cul- 
minated (286  B.C.)  in  the  Lex  Hortensia.  which 
gave  the  plebiscita  of  the  people  the  force  of 
law.  From  this  time  the  privileges  of  the  two 
classes  may  be  said  to  have  been  equal ;  the 
word  poputus  now  began  to  be  used  to  designate 
the  whole  people,  and  plcbs  was  employed 
soinetimes  to  designate  the  assembly  of  the 
comitia  ccnturiata,  or  popularly  to  distinguish 
the  general  mass  of  the  common  people. 

Plebiscite,  a  form  of  voting  introduced 
into  France  under  the  Napoleonic  regime,  and 
named  after  the  Roman  plebiscita. 

Plectog'nathi,  a  group  of  teleostean 
fishes,  having  the  body  invested  in  a  box-like 
arrangement  of  plates  covered  with  a  tough  in- 
tegument. The  filefishes.  trunkfishes,  globe- 
fishes  and  the  like  are  examples.  See  Fish  ; 
Ichthyology. 

Plectospon'dyli,  an  order  of  soft-rayed 
fishes  represented  by  the  suckers  {Catastomi- 
dcc),  carps,  etc.    See  Ichthyology. 

Plec'trum,  a  small  instrument  tnade  of 
ivory,  horn,  quill,  or  metal,  with  which  (having 
it  in  his  right  hand)  the  player  on  a  lyra  or 
cithara  sets  the  strings  in  vibration.  Plectra 
are  used  by  performers  on  the  mandolin  and 
zither. 

Pledge,  or  Pawn,  a  species  of  bailment, 
being  the  deposit  or  placing  of  goods  as  security 
for  the  payment  of  money  borrowed,  or  the  ful- 
filment of  an  obligation  or  promise.  It  is  dis- 
tinguished, in  English  law,  from  a  mortgage  of 
chattels  by  the  circumstance  that  the  legal  prop- 
erty in  the  chattel  mortgaged  is  in  the  mort- 
gagee, whereas  the  legal  ownership  of  goods 
pawned  remains  in  the  pawner,  though  accord- 
ing to  the  definition  of  a  pawn  and  pledge  the 
pawnee  not  only  has  the  right  of  possession, 
but  must  be  in  possession.  If  the  money  is  not 
paid  at  the  time  stipulated  the  pawn  may  be  sold 
by  the  pawnee,  who  may  retain  enough  of  the 
proceeds  to  pay  the  debt  intended  to  be  se- 
cured.     See   P.\WNBR0KERS. 

Pleiades,  pli'a-dez,  the  daughters  of  Atlas 
by  Pleione,  daughter  of  Oceanus.  According 
to  one  version  of  their  story  they  committed 
suicide  out  of  grief  for  the  death  of  their  sisters, 
the  Hyades ;  but  another  version  makes  the  fate 
of  their  father  (see  Atlas)  the  impelling  cause. 
According  to  a  third  version,  they  were  com- 
panions of  Artemis,  and  being  pursued  by  Orion 
(q.v. ),  were  saved  from  him  by  the  gods  and 
translated  to  the  sky.  The  versions  agree  in  de- 
claring that  the  Pleiades  were  transformed  into 
stars,  where  they  are  all  visible  save  one,  Sterope, 
who  hides  herself  for  shame  that  she  alone  of 
the  seven  married  a  mortal ;  her  sisters  are 
Electra,  Maia,  Taygete,  Alcyone,  Celsno  and 
Merope. 

Pleistocene  (plls'to-sen)  Epoch,  or  Qua- 
ternary Period,  in  geology,  includes  the 
time  that  elapsed  between  the  close  of  the  Ter- 
tiary and  the  dawn  of  the  historical  or  recent 
period.  Measured  in  years,  it  is  the  shortest  of 
the  epochs,  but  geologically  it  is  one  of  the  most 
interesting.  It  includes  the  great  Ice  Age  dur- 
ing which  glaciers  advanced  and  retreated  across 
vast  areas  in  North  .America  and  northwestern 
Europe.  It  is  also  the  epoch,  during  which,  so 
far  as  can  be  determined  by  the  available  evi- 
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dence,  man  first  appeared  on  the  earth.  For 
these  two  reasons  it  has  been  the  more  dis- 
cussed. Being  so  recent  it  left  much  evidence  of 
changes  of  land  and  water  areas  of  climate  that 
has  not  been  wiped  out ;  but  the  very  abundance 
of  the  evidence  increases  the  task  of  deciphering 
and  summarizing  it,  since  for  remote  epochs 
only  the  great  changes  are  known  through  the 
evidence  of  the  rocks. 

It  is  fairly  certain  that  at  the  close  of  the 
Tertiary  great  areas  in  northern  North  America 
and  Europe  were  more  elevated  than  now. 
North  America  and  Asia  were  perhaps  united 
across  Bering  Strait;  similarly  the  British  Is- 
lands were  part  of  a  European  continent  that 
stretched  out  from  Norway  toward  Iceland  and 
north  of  Russia  and  Siberia  over  areas  now  cov- 
ered by  the  Arctic  Ocean.  Regarding  the  equa- 
torial land  areas  less  is  known,  but  possibly 
North  and  South  America  were  united  and  it  is 
possible  that  the  Desert  of  Sahara  was  in  part 
at  least  covered  by  an  arm  of  the  ocean.  Of 
the  distribution  of  land  and  water  in  the  Ant- 
arctic regions  the  evidence  found  is  not  conclu- 
sive, though  it  is  probable  that  the  Antarctic 
continent  was  of  greater  extent  than  now,  with 
a  land  bridge  from  Australia  to  South  America. 
How  much  higher  the  land  areas  toward  the 
north  in  Europe  and  North  America  were  is  un- 
certain, but  it  is  probable  that  the  regions  about 
Hudson  Bay  and  northern  Sweden  and  Norway 
were  at  the  least  several  thousand  feet  higher. 
The  climate  of  these  areas  at  the  time  was  gen- 
erally drier  and  cooler  than  it  had  been  during 
the  late  Tertiary.  During  the  early  Pleistocene 
river  valleys  were  deeply  carved  and  the  topog- 
raphy was  strongly  accentuated.  Gradually  the 
climate  in  the  northern  hemisphere  became 
colder,  and  possibly  moister.  What  produced 
this  change  is  one  of  the  most  bafHing  problems 
in  geology.  In  the  course  of  years  perennial 
snow  stood  on  the  higher  ground  and  gradually 
accumulating  formed  vast  ice  sheets  or  glaciers 
which  slow-ly  advanced  from  these  higher  re- 
gions over  the  regions  southward,  and  in  the 
case  of  such  mountains  as  the  .A.lps,  to  north- 
ward. Thus  began  the  great  Ice  Age  which 
lasted  thousands  of  years.  The  ice  sheets  ad- 
vanced, retreated  and  advanced  again.  Some  of 
the  retreats  must  have  been  of  long  duration. 
In  fact  the  evidence  from  rock  decay  and  the 
formation  of  soils  leads  some  geologists  to  be- 
lieve that  the  time  that  has  elapsed  since  the 
final  retreat  and  disappearance  of  the  great  con- 
tinental glaciers  is  not  as  long  as  that  of  some 
of  the  interglacial  intervals.  The  probable  num- 
ber and  succession  of  the  glacial  advances  and 
retreats  and  the  work  done  by  the  ice  in  modify- 
ing the  topography  of  the  glaciated  regions  are 
discussed  elsewhere  (see  Glaci.^l  Period).  At 
the  end  of  the  Ice  Age  the  regions  in  the  North 
that  had  been  the  centre  of  glaciation  were  much 
lower  than  at  its  beginning  and  the  climate  vvas 
moister.  A  subsequent  elevation  and  a  drier 
climate  make  the  conditions  governing  life  what 
they  are  to-day.  Outside  the  glaciated  areas  the 
changes  of  level  and  climate  have  left  less  trace. 
The  advances  and  retreats  of  the  ice  neces- 
sarily meant  great  changes  in  climate.  During 
the  advances  Arctic  types  of  plants  and  animals 
were  forced  southward,  during  the  retreats 
other  types  migrated  northward,  the  Arctic  types 
retreating  or  finding  refuge  on  mountain  ranges. 
One  result  of  these  migrations  was  the  extinc- 


tion of  types  that  could  not  migrate  readily  and 
in  particular  of  the  great  mammals.  Man  when 
he  appeared  waged  war  upon  the  large  land  ani- 
mals that  had  withstood  climatic  changes.  Thus 
it  is  that  with  the  dawn  of  the  historical  period 
the  fauna  of  Europe  and  America  was  impov- 
erished as  compared  with  periods  immediately 
preceding,  and  the  huge  pachyderms,  which, 
through  Tertiary  time,  had  been  so  striking  a 
feature  of  the  animal  population  of  what  are 
now  the  temperate  regions  of  the  world,  dis- 
appeared, leaving  only  their  gigantic  remains  to 
tell  modern  man  the  kind  of  monsters  that  have 
been  the  contemporaries  of  his  prehistoric 
progenitors.  5.  Sanford, 

Associate  Editor,' Engineering  and  Mining  Jour- 
nal.' 

Pleochroism.  See  Physical  Crystal- 
lography. 

Ple"siosau'rus,  a  genus  of  extinct  reptiles 
of  the  order  Sauropterygia.  Several  species 
have  been  described  from  very  complete  re- 
mains in  European  Lias  rocks,  first  discovered  in 
1822  and  studied  by  Cuvier  and  his  followers. 
In  these  reptiles  the  head  is  small,  the  neck 
very  long,  the  tail  of  moderate  length.  The 
typical  species  are  P.  dolichodinis,  P.  macroce- 
phalus,  and  P.  conybcari;  the  first  was  about 
10  feet  long;  the  others  considerably  larger.  It 
may  reasonably  be  inferred  that  these  reptiles 
were  aquatic  and  inhabited  the  estuaries  of 
rivers  and  shallow  waters,  occasionally  swim- 
ming out  to  sea.  Their  gait  on  land  would 
necessarily  be  awkward  and  difficult.  The  elon- 
gated neck  would  serve  to  enable  them  to  de- 
scry their  prey  from  among  or  over  the  tops  of 
the  reeds  and  vegetation  amid  which  they  might 
lie  concealed  in  the  banks  of  rivers  or  in 
estuaries,  while  this  same  length  of  neck  would 
adapt  them  for  readily  seizing  their  prey,  which 
consisted  probably  in  greater  part  of  fishes. 
Consult  for  particulars  of  structure  Woodward, 
^Vertebrate    Paleontology'    (1898). 

Plessis,  ple-se,  Joseph  Octave,  Canadian 
Roman  Catholic  bishop :  b.  near  Montreal.  P.  Q., 
1763;  d.  Quebec,  Canada,  4  Dec.  1825.  He  was 
educated  at  the  Petit  Seminaire,  Quebec,  taught 
belles-lettres  and  rhetoric  at  the  College  of 
Montreal,  was  ordained  in  the  priesthood  in 
1786,  and  soon  afterward  became  secretary  to 
Bishop  Hubert.  In  1792  he  was  appointed  cure 
of  Quebec,  and  later  became  coadjutor  to  Bishop 
Denault,  despite  the  opposition  of  the  governor 
of  the  province,  who  feared  the  influence  of 
Plessis  with  the  French  Canadians,  and  in  1806 
succeeded  Bishop  Denault  in  the  see  of  Quebec. 
An  effort  made  to  introduce  an  exclusively 
Protestant  system  of  instruction,  and  an  attempt 
to  prevent  his  taking  the  oath  of  allegiance  as 
bishop  resulted  in  the  recall  of  Gov.  Craig.  Sir 
George  Provost  was  appointed  in  his  stead,  and 
the  demands  of  the  bishop  were  conceded.  Dur- 
ing the  War  of  1812  the  bishop  loyally  supported 
the  English,  and  thereby  gained  the  favor  of  the 
government,  he  was  then  recognized  in  his 
office  of  bishop,  granted  a  seat  in  the  legislative 
council,  and  was  pensioned.  In  1818  he  was 
nominated  archbishop  of  Quebec.  Consult 
'Life'  by  Ferland   (1864). 

Pleth'o,  surname  of  Georgios  Gemistos, 
Byzantine  scholar  and  philosopher  of  the  i^th 
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and  isth  centuries:  b.  Constantinople.  For  many 
years  he  was  the  head  of  a  philosophical  school 
at  Misithra  in  the  Peloponnesus.  He  went  with 
the  Emperor  John  VHI.  Palsologus,  to  the 
council  at  Ferrara,  and  remained  until  1441  in 
Italy,  where  he  gave  great  impetus  to  Greek 
studies,  and  was  the  means  of  establishing  the 
Platonic  Academy  of  Cosmo  de'  Medici.  His 
treatise  in  praise  of  Platonism  inaugurated  the 
long  quarrel  between  the  disciples  of  the  two 
great  masters  of  antiquity,  which  produced  a 
profound  study  of  their  systems.  Pletho,  how- 
ever, mingled  with  the  Platonic  philosophy  the 
notions  of  the  later  Alexandrian  school  and  of 
the  spurious  writings. attributed  to  Zoroaster  and 
Hermes.  Consult:  Schultze,  'Pletho,  und  seine 
Bestrebungen'    (1874). 

Pleth'ora,  or  Hyperaemia,  a  condition  of 
overfulness  of  the  blood-vascular  system,  a  con- 
dition in  which  there  is  obvious  excess  of  blood 
in  the  body.  It  can  hardly  be  called  a  disease. 
That  is  to  say,  the  quantity  of  blood  may  be  in 
excess  of  the  normal,  but  its  quality  may  be  un- 
altered. On  the  other  hand,  there  is  a  condition 
of  plethora,  called  by  pathologists  hydraemic 
plethora,  in  which  there  is  not  only  excess  in 
the  total  volume  of  blood,  but  the  excess  is  due 
to  retention  of  water,  so  that  the  blood  is  more 
w^atery  than  usual.  But  the  term  plethora  as 
ordinarily  used  signifies  simply  excess  of  blood. 

Amputation  is  a  frequent  cause  of  plethora, 
as  the  digestive  powers  do  not  immediately  ac- 
commodate themselves  to  the  reduced  wants  of 
the  system,  and  too  much  food  is  liable  to  be 
taken  and  too  much  blood  formed.  Plethora 
has  two  leading  causes  —  the  introduction  into 
the  vascular  system  of  too  much  nutriment,  and 
the  deficient  activity  of  tissue-change  in  the 
various  organs,  whereby  the  nutritive  matter  is 
insufficiently  removed  from  the  blood.  A  ten- 
dency to  plethora  thus  generally  develops  at  an 
advanced  age,  when  the  activity  of  tissue- 
processes  has  been  considerably  diminished. 
Plethora  is  often  confounded  with  obesity,  from 
which  it  is  quite  distinct.  Plethoric  persons, 
however,  are  usually  unduly  stout,  much  of  the 
excess  of  nutritive  material  being  deposited  as 
fat  under  the  skin.  Plethora  produces  a  diminu- 
tion of  activity  ana  a  greater  tendency  to  sleep 
than  belongs  with  health ;  these  symptoms  in- 
crease as  it  becomes  aggravated,  and  culminate 
in  lassitude  and  vertigo,  turgid  countenance,  suf- 
fused eyes,  palpitations  of  the  heart,  and  similar 
phenomena.  The  treatment  of  plethora  is  en- 
tirely negative,  and  is  suggested  by  the  causes  of 
the  disease.  Abstinence  and  exercise  are  its 
two  most  important  elements,  and  their  combina- 
tion depends  upon  the  circumstances  of  the  in- 
dividual case.  Generally  abstinence  from  malt 
liquors,  wines,  or  spirits  is  recommended. 

Pleu'ra,  the  serous  membrane  lining  the 
cavity  of  the  thorax  or  chest,  and  which  also 
covers  the  lungs.  Each  lung  is  invested  by  a 
separate  pleura  or  portion  of  this  membrane ; 
the  structure  being  spoken  of  rather  as  double 
pleurx  than  as  a  single  membrane.  Like  all 
serous  membranes,  each  pleura  is  a  completely 
closed  or  shut  sac,  and  does  not  communicate 
with  its  companion  membrane;  and  it  further 
resembles  the  other  serous  membranes  in  that 
one  side  or  part  of  the  sac  lines  the  containing 
cavity,  while  the  other  part  or  fold  is  reflected 


over  the  contained  organs.  In  the  thorax,  there- 
fore, each  pleura  is  found  to  consist  of  a  portion 
lining  the  walls  of  the  chest,  this  fold  being 
named  the  p'cura  costalis  or  parietal  layer  of 
the  pleura.  The  other  fold,  reflected  upon  the 
lung's  surface,  is  named  in  contradistinction  the 
pleura  pulmonalis,  or  the  visceral  layer.  These 
two  folds  enclose  a  space  known  as  the  pleural 
cavity,  which  in  health  contains  serous  fluid  in 
just  sufficient  quantity  to  lubricate  the  surfaces 
of  the  pleurje  as  they  glide  over  one  another  in 
the  movements  of  respiration.  In  front  the  two 
pleural  sacs  touch  one  another  at  a  single  point 
only,  about  the  middle  of  the  sternum,  and  they 
therefore  enclose  a  space  between  them  known 
as  the  mediastinum,  which  is  again  divided  into 
anterior,  middle,  posterior  portions.  In  the 
mediastinal  space  the  heart  and  other  organs  of 
the  chest,  excepting  the  lungs,  are  situated.  The 
pleura  lines  the  ribs  laterally,  and  a  por- 
tion of  the  sternum  or  breast-bone  in  front. 
From  the  breast-bone  it  passes  backward  over 
the  pericardium.  The  pleura  of  the  right  side  is 
wider,  shorter,  and  extends  higher  in  the  neck 
than  that  of  the  left  side.  The  outer  aspect  of 
the  membrane  adheres  to  the  lung-surface,  and 
also  to  the  pulmonary  vessels  as  these  leave  the 
pericardium.  It  is  also  attached  to  the  dia- 
phragm below ;  elsewhere  it  is  but  loosely  con- 
nected to  the  contiguous  surfaces.  It  is  supplied 
with  blood-vessels  from  the  internal  mammary, 
intercostal,  phrenic,  and  other  arterial  trunks; 
its  veins  corresponding  in  nature  to  the  arteries. 
Its  nervous  supply  is  derived  from  the  phrenic 
and  sympathetic  nerves,  while  the  absorbent  or 
lymphatic    vessels    are   also   numerous. 

The  diseases  to  which  the  pleurs  are  sub- 
ject, are  chiefly  pleurisy  or  inflammation  of  the 
membrane ;  pneumothorax,  with  or  without  ef- 
fusion of  fluid  into  the  pleural  cavity  (hydro- 
thora.x)  ;  and  empyema.  Ha:mothorax,  or  blood 
in  the  pleural  cavity,  generally  results  from 
accidental  wounding  of  the  intercostal  arteries. 
Inflammation  of  the  pleura  of  itself  may  ter- 
minate in  hydrothorax  or  empyema,  the  inflam- 
matory products  in  this,  as  in  other  cases,  ap- 
pearing in  the  form  of  serous  fluid  or  pus  re- 
spectively. 

Pleu'risy,  an  inflammatory  disease  of  the 
pleura  (q.v.).  It  is  either  dry  or  accompanied 
by  effusion.  Dry  or  fibrinous  pleurisy  is  char- 
acterized by  an  inflamed  area,  usually  of  small 
extent,  covered  with  a  layer  of  plastic  lymph 
and  somewhat  roughened.  Its  invasion  is  ac- 
companied with  sharp  pain  and  a  dry  cough, 
and  friction-sounds  are  heard  on  placing  the  ear 
to  the  chest.  Adjacent  portions  of  the  mem- 
brane may  adhere  together,  forming  adhesions 
which  become  permanent  and  limit  the  move- 
ments of  the  lung.  Pleurisy  is  usually  due  to 
cold,  unless  secondary  to  another  disease,  such 
as  pneumonia,  tuberculosis,  or  cancer.  Fre- 
quently an  arrest  of  the  inflammatory  process 
occurs,  and  tlie  fibrinous  layer  disappears  from 
the  surface  of  the  pleura  by  absorption.  If  not, 
there  may  be  an  effusion  of  serum  into  the  space 
between  the  two  layers  of  the  pleura.  The 
amount  of  effusion  may  be  so  great  as  to  cause 
serious  displacement  of  the  lung  or  heart.  If 
small  in  amount  the  fluid  is  often  reabsorbed ; 
but  otherwise  it  must  be  removed  by  tapping. 
The  fluid  at  first  is  pale  and  yellowish,  or  stained 
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with  blood-pigment.  Later  it  becomes  turbid, 
and  if  it  becomes  infected  by  bacteria  carried 
into  the  pleura  by  the  lymphatics,  or  entering 
through  a  penetrating  wound  or  during  the 
progress  of  malignant  disease  or  tubercle,  it  is 
converted  into  purulent  matter.  The  condition 
is  then  termed  empyema,  or  chronic  purulent 
pleurisy,  and  is  grave.  The  pus  may  penetrate 
the  wall  of  the  pleural  cavity  and  the  lung-tissue 
and  burst  into  a  bronchial  tube  and  be  coughed 
up.  Or  it  may  perforate  the  diaphragm,  enter 
the  peritoneal  cavity,  and  cause  a  purulent  peri- 
tonitis. Few  cases  recover  without  surgical  pro- 
cedures which  consist  of  opening  the  suppurat- 
ing cavity  and  providing  drainage. 

In  all  pleurisy  breathing  is  apt  to  be  shallow 
and  difficult,  and  general  weakness,  loss  of  appe- 
tite, headache,  and  rapid  pulse  are  noted.  When 
pus  appears  in  a  pleural  cavity  there  is  an  irregu- 
lar temperature,  a  succession  of  chills,  and  re- 
current sweats.  Upon  the  entrance  of  fluid  into 
the  pleura,  the  friction-sounds  disappear,  and  a 
dulness  and  later  a  flatness  is  ascertained  by 
percussion  over  the  position  of  the  effusion. 
Wet  or  sero-fibrinous  pleurisy  may  continue  for 
months,  and  the  compressed  lung  may  never  ex- 
pand again  to  its  former  volume,  but  may  be- 
come "carnified."  Tuberculous  pleurisy  occurs 
as  a  result  of  tuberculosis  of  the  lung,  in  a  vast 
number  of  cases,  as  a  primary  disease.  As  a 
secondary  implication,  dry  pleurisy  always  oc- 
curs when  the  tubercular  process  reaches  the 
surface  of  the  lung.  Hemorrhagic  pleurisy,  or 
pleurisy  with  a  bloody  effusion,  occurs  frequently 
in  cases  of  cancer,  Bright's  disease,  and  certain 
fevers,  as  well  as  in  tuberculosis. 

According  to  the  situation  of  the  lesion, 
pleurisy  is  termed  diaphragmatic  or  interlobu- 
lar. When  limited  by  adhesions  which  form 
pockets,  it  is  termed  encysted.  In  the  treatment 
of  pleurisy  little  medicine  is  used.  A  cathartic 
is  desirable  at  the  outset.  Adhesive-plaster 
straps  are  employed,  fastened  around  the  chest, 
or  half  of  it,  to  secure  immobilization  of  the 
affected  side.  An  ice-bag  gives  relief  from  pain 
and  limits  the  inflammation.  Counter  irritation 
may  be  secured  with  iodine  or  mustard,  but  blis- 
ters and  cups  are  now  seldom  employed.  Vapor 
baths,  to  cause  diaphoresis,  and  diuretics  are 
rarely  required.  Salicylates  are  useful  in  some 
cases.  Aspiration  of  the  fluid  is  secured  by 
means  of  a  hollow  needle  to  which  a  suction- 
pump  is  attached,  a  method  invented  and  intro- 
duced by  Wyman  of  Cambridge  and  Bovvditch 
of  Boston.  The  needle  is  inserted  generally  in 
the  axillary  line  and  the  operation  is  practically 
without  risk.  The  fluid  is  withdrawn  slowly, 
and  even  as  much  as  a  quart  may  be  removed 
with  safety.  Often  after  a  small  fraction  of  an 
effusion  is  removed  the  remainder  will  be  ab- 
sorbed spontaneously.  In  cases  of  empyema 
a  free  incision  is  usually  made  and  open  drain- 
age secured.  Sometimes  it  is  necessary  to  re- 
set a  part  of  one  or  two  ribs.  After  recovery 
from  empyema  the  chest  is  usually  sunken  and 
flattened.  Albert  Warren  Ferris,  M.D., 
Assistant  in  Neurology  and  Medicine,  Columbia 
University. 

Pleurisy-root,  a  perennial  herb  of  the 
genus  Asclepias  (q.v.). 

Pleuronec'tidae.     See  Flatfish. 


Pleu"ropneumo'nia,  a  disease  peculiar  to 
cattle.  It  is  highly  contagious,  and  exceedingly 
fatal,  though  a  certain  proportion  of  animals 
recover.  It  first  manifests  itself  in  a  morbid 
condition  of  the  general  system ;  but  its  seat  is 
in  the  lungs  and  the  pleura,  where  it  causes  an 
abundant  inflammatory  exudation  of  thick  plas- 
tic matter.  The  lungs  become  rapidly  filled  with 
this,  and  the  animal  suffers  from  cough  and 
difficulty  in  breathing.  Many  die  in  the  course 
of  a  few  days.  See  Cattle-plague;  Rinder- 
pest. 

Plev'na,  or  Plev'en,  Bulgaria,  the  chief 
town  of  the  district ;  about  four  miles  east  of 
the  Vid,  a  tributary  of  the  Danube.  Plevna 
commands  a  number  of  important  roads,  hence 
is  a  place  of  some  strategical  importance.  It  is 
noted  for  the  gallant  resistance  of  its  Turkish 
garrison  under  Osman  Pasha  to  the  Russians 
during  the  Russo-Turkish  war  of  1877-8.  Os- 
man intrenched  himself  here  in  the  early  part 
of  September,  and  the  Russian  attempts  with 
superior  forces  to  take  the  place  by  storm  were 
failures.  When  food  and  ammunition  had  run 
short  he  made  a  bold  effort  to  cut  his  way 
through  his  enemies,  but  was  compelled  to  capit- 
ulate with  40,000  men  (10  Dec.  1877).  Pop. 
(igoi)    20,302. 

Plexim'eter.     See    Percussion. 

Pleyel,  pli'el,  Ignaz,  Austrian  composer:  b. 
Ruppertsthal,  near  Vienna,  Austria,  i  June  1757; 
d.  Paris,  France,  14  Nov.  1831.  He  studied  com- 
position under  Haydn,  and  in  1786  made  a  tour 
through  Italy  and  France,  where  he  was  every- 
where received  with  the  greatest  favor.  In 
1787  he  was  appointed  chapel-master  to  Stras- 
burg  cathedral ;  but  in  consequence  of  the  Revo- 
lution he  was  obliged  to  flee.  He  proceeded  to 
London ;  became  again  connected  with  Haydn, 
and  gave  a  series  of  concerts  in  1791-2.  He  soon 
after  went  back  to  France,  and  at  a  later  period 
founded  a  musical  business  and  piano  factory 
which  became  one  of  the  most  important  in 
Europe.  In  1801  he  commenced  editing  the 
'Bibliotheque  Musicale,*  in  which  he  inserted 
the  best  works  of  the  Italian,  German,  and 
French  composers.  His  own  works,  chiefly  in- 
strumental pieces,  are  light,  pleasing,  and  ex- 
pressive. The  earliest  of  them  are  the  best. 
One  of  the  most  popular  is  the  well-known 
hymn  tune  which  bears  his  name. 

Pli'ca,  Plica  Polonica,  or  Trichoma,  a  con- 
dition formerly  regarded  as  a  disease,  indicated 
by  a  matting  of  the  hair  of  the  head  or  body, 
in  which  the  hair  becomes  agglutinated  by  a 
nauseous  exudation  from  the  roots,  the  bulbs 
become  enlarged,  and  the  hair  swells  and  be- 
comes soft.  Plica  is  said  to  have  appeared  in 
Poland  and  adjacent  districts  about  the  end  of 
the  13th  century,  and  is  now  gradually  wearing 
out.  The  condition  is  usually  kept  up  by  neg- 
lect, being  deemed  a  safeguard  against  some  in- 
ternal disease,  and  no  means  being  taken  to  re- 
move it.  The  treatment  of  plica  is  for  the  most 
part  empirical,  and  beyond  cleanliness  and  at- 
tention to  diet  there  appears  to  be  nothing  in 
regard  to  it  determined  with  certainty. 

Plimsoll,  pITm'sol  Samuel  ("The  S.\n,- 
ORs'  Friend""),  English  reformer:  b.  Bristol  10 
Feb.  1824;  d.  Folkestone,  Kent,  3  June  1898. 
Through  his  occupation  as  a  coal  dealer  he  be- 
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came  interested  in  the  condition  of  sailors,  and 
the  dangers  to  which  they  were  exposed  by  un- 
scrupulous overloading  of  heavily  insured  ves- 
sels induced  him  to  enter  Parliament  in  1868 
as  member  for  Derby.  In  1873  he  published 
'Our  Seamen,'  which  succeeded  in  its  purpose 
of  arousing  public  attention,  and  in  1876  the 
Merchant  Shipping  Act,  embodying  many  of  his 
demands,  was  passed.  Among  its  provisions  was 
the  load  line  known  as  "Plimsoll's  line,"  which 
has  since  been  marked  on  all  English  ships.  He 
also  wrote  'Cattle  Ships'  (1890),  with  refer- 
ence to  securing  reform  in  that  direction. 

Plinlimmon,  plln-lim'mon,  or  Plynlimon, 
Wales,  a  mountain-mass  on  the  boundary  be- 
tween the  counties  of  Montgomery  and  Cardi- 
gan, 10  miles  west  of  Llamidloes.  It  has  three 
summits,  attaining  a  maximum  altitude  of  2,468 
feet.  The  Severn  and  the  Wye  rivers  rise  on 
its  slopes. 

Plinth,  in  architecture,  the  lower  square 
member  of  the  base  of  a  column  or  pedestal.  In 
a  wall  the  term  plinth  is  applied  to  two  or  three 
rows  of  bricks  which  project  from  the  face. 

Plin'y  (Gaius  Plinius  Secundus),  com- 
monly called  Pliny  the  Elder,  Roman  author : 
b.  Novum  Comum  23  a.d.  ;  d.  Stabise  79  A.D.  He 
came  to  Rome  at  an  early  age  where  he  availed 
himself  of  the  best  teachers.  He  served  in  Ger- 
many under  Domitius  Corbulo  and  Pomponius 
Secundus,  and  obtained  the  command  of  a  troop 
of  cavalry.  During  the  intervals  of  his  mili- 
tary duties  he  composed  the  treatise  'De  Jacu- 
latione  Equestri,*  and  began  a  'History  of  the 
Germanic  War,*  which  he  subsequently  com- 
pleted in  20  books.  Apparently  he  fought  in 
the  Jewish  war  and  was  made  procurator  of 
Syria.  It  is  known  that  he  was  also  appointed 
procurator  of  the  emperor  in  Spain.  His 
nephew,  Pliny  the  Younger  (q.v.),  has  left  an 
account  of  his  life  at  this  period,  which  was 
one  of  constant  study.  He  made  extracts  from 
all  the  books  he  read,  or  had  read  to  him,  and 
at  his  death  left  his  nephew  160  volumes  of 
these  notes.  His  'Natural  History,'  compiled 
from  materials  accumulated  in  this  way,  was 
published  about  TJ.  This  is  his  only  extant 
work.  He  perished  in  the  eruption  of  Mount 
Vesuvius  which  overwhelmed  Pompeii  and  Her- 
culaneum  in  79.  The  'Historia  Naturalis'  is 
divided  into  yj  books,  and  is,  according  to  his 
own  account,  a  compilation  from  upward  of 
2,000  volumes.  It  embraces  the  domain  of 
natural  history  in  the  widest  sense,  including 
astronomy,  geography,  and  meteorology.  It 
even  goes  beyond  what  natural  history  in  any 
sense  would  include  —  treating  of  the  fine  arts, 
and  human  institutions  and  inventions.  The 
first  edition  was  published  at  Venice  in  1469. 
The  edition  of  Hardouin  1685  is  the  first  crit- 
ical edition.^  The  edition  of  Panckouke 
(1829-33),  with  a  French  translation,  and  notes 
by  eminent  modern  naturalists  and  scientific 
men,  including  Cuvier,  is  of  great  value.  The 
best  editions  of  the  text  are  those  of  Sillig 
(1851-8)  and  Detlefsen  (1866-73).  Pliny  was 
translated  into  English  by  Philemon  Holland 
(1601,  two  vols,  folio).  There  is  a  translation 
(1855)  in  Bohn's  Classic  Library  by  Bostock 
and  Riley. 

Pliny  (Gaius  Plinius  C.ecilius  Secundus), 


called  Pliny  the  Younger,  Roman  author:  b. 
Novum  Comum  62  a.d.;  d.  about  113.  He  was 
a  nephew  of  Pliny  the  Elder,  by  whom  he  was 
adopted  and  carefully  educated.  He  studied  at 
Rome  under  Quintilian  and  Nicetes  Sacerdos, 
in  76  wrote  a  work  in  Greek — "What  it  was 
I  know  not ;  it  was  called  a  tragedy" —  and  in  81 
made  his  first  appearance  as  an  advocate  by 
pleading  a  case  before  the  centumviri.  After 
service  in  Syria  as  tribune  of  the  third  legion,  he 
entered  public  life,  becoming  successively 
qu;estor  Caesaris  (emperor's  quaestor;  87), 
tribune  of  the  plebs  (gi),  and  prsetor  (93).  He 
was  then  forced  by  the  conditions  of  Domitian's 
government  to  withdraw  from  his  office ;  and  the 
discovery  among  Domitian's  papers  of  a  charge 
of  treason  against  him  makes  it  evident  that  his 
life  was  saved  by  the  tyrant's  assassination 
(96).  In  September  100  he  became  consul  (with 
Cornutus  Tertullus).  Trajan,  with  clear  appre- 
ciation of  Pliny's  administrative  talents,  made 
him  augur  (104  or  105),  and  later  curator  of 
the  channel  and  banks  of  the  Tiber  and  of  the 
municipal  drainage  system.  He  was  sent  out  in 
III  as  governor  with  special  powers  of  the 
province  of  Bithynia.  His  official  correspond- 
ence with  the  emperor  ends  in  113;  and  he  then 
disappears  from  view.  His  miscellaneous  let- 
ters are  the  best  extant  contemporary  authority 
for  an  important  period  of  Roman  history. 
Those  to  and  from  Trajan  afford  the  chief 
documentary  evidence  for  the  study  of  Roman 
provincial  government ;  and  they  contain,  also, 
the  earliest  information  ah  extra  of  the  man- 
ners of  the  primitive  Christians  and  their  offi- 
cial treatment  by  the  Roman  administration. 
Through  the  extent  and  variety  of  his  own 
works,  supplemented  by  inscriptions  discovered 
at  Novum  Comum,  Pliny  is  perhaps  more  fully 
and  accurately  known  than  any  ancient  writer 
save  Cicero.  His  letters,  however,  unlike  those 
of  Cicero,  were  evidently  written  and  arranged 
for  publication.  The  order  is  largely  chronolog- 
ical, although,  to  give  an  impression  of  careless- 
ness, slight  deviations  appear  within  the  indi- 
vidual books.  The  diction  is  clear  and  smooth ; 
and  if,  as  Simcox  thinks,  his  "boundless  self- 
complacency  found  here  a  safe  opportunity  for 
expansion,"  there  is  also  manifest  throughout 
a  certain  tone  of  culture  and  distinction  which 
quite  reconciles  to  any  such  quality.  Of  Pliny's 
verses  nothing  remains,  and  of  his  published 
speeches  only  a  fulsome  panegyric  on  Trajan 
whose  florid  style  probably  represents  his  ora- 
torical attempts  to  imitate  Demosthenes.  The 
best  edition  is  that  of  Keil  (1873),  who  estab- 
lished the  text  and  was  aided  by  Mommsen. 
There  are  also  many  other  excellent  editions  in 
whole  or  in  part.  There  is  an  English  version  of 
the  letters  by  Lewis  (1880).  Consult  also  Church 
and  Brodribb,  'Pliny's  Letters*  (1872)  in  Col- 
lins' 'Ancient  Classics  for  English  Readers.* 

Pli'ocene  Epoch,  according  to  the  Euro- 
pean geologists  the  most  recent  of  the  divisions 
of  the  Tertiary  Period,  roughly  equivalent  in  the 
nomenclature  of  the  United  States  Geological 
Survey  to  Neocene  Period.  Lyell  distinguished 
it  by  the  fact  that  the  larger  part  of  the  fossil 
shells  found  in  its  beds  are  of  recent  or  living 
species.  In  the  LInited  States  its  characteristic 
beds  are  known  as  the  Sumter  series.  In  the 
Carolinas  occur  beds  of  loam,  clay,  or  sand,  lying 
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in  hollows  of  the  older  Tertiary  deposits  and 
containing  40  to  60  per  cent  of  living  marine 
shells,  which  are  referred  to  the  Pliocene 
Epoch.  The  most  remarkable  remains  of  this 
epoch  are  found  in  the  Upper  Missouri  region. 
They  include  a  large  number  of  mammals  now 
extinct,  as  for  instance  three  species  of  camel, 
a  species  of  rhinoceros,  a  mastodon,  an  elephant, 
four  or  five  species  of  the  horse  family,  a  wolf, 
larger  than  any  living  species,  a  fox,  a  tiger  as 
large  as  that  of  Bengal,  and  other  carnivora. 
Formations  of  this  period  are  scattered  through 
the  Atlantic  and  Gulf  coast  regions.  In  Eng- 
land the  Chillesford  beds,  the  Norwich  Crag, 
Red  Crag,  and  White  Crag  belong  to  this  epoch, 
and  in  Continental  Europe  extensive  marine 
strata  in  Italy  and  Sicily.  In  Italy  the  flora  of 
this  epoch  has  been  shown  to  be  very  rich,  in- 
cluding the  pine,  oak,  evergreen  oak,  plum,  etc. 

Pliohip'pus.      See  Horse,  Evolution  of. 

Pliosau'rus,  a  genus  of  Sauropterygian 
reptiles  allied  with  the  Plesiosaurus,  and  distin- 
guished chiefly  by  its  greater  size  and  by  the 
larger  head  borne  on  a  short  neck.  These  lat- 
ter reptiles  occur  as  fossils  in  the  middle  and 
upper  Oolites  only.  Some  attained  a  length  of 
upward  of  40  feet,  for  example,  Pliosaurus 
brachydints.  Their  habits  were  probably  similar 
to  those  of  the  Plesiosaurus   (q.v.). 

Plock,  plotsk,  or  Plotzk,  Russian  Poland, 
(i)  town,  capital  of  the  government  of  Plock; 
on  the  right  bank  of  the  Vistula,  60  miles  north- 
west of  Warsaw.  It  has  no  less  than  25  squares, 
of  which  one  in  the  old  town  is  very  regularly 
built.  It  has  a  handsome  cathedral,  a  consider- 
able trade,  and  several  large  fairs.  Pop.  27,372. 
{2)  The  government  of  Plock  has  an  area  of 
4,200  square  miles  of  a  level  and  moderately 
fertile    territory.      Pop.    (1901)     563,825. 

Plock'horst,  Bemhard,  German  painter:  b. 
Brunswick  2  March  1825.  He  was  origi- 
nally a  lithographer,  but  making  the  acquain- 
tance of  Piloty  in  Leipsic,  he  followed  that 
artist  to  Munich,  and  they  attended  the  Acad- 
emy together.  In  1853  he  went  to  Paris  and 
entered  as  pupil  the  studio  of  Couture.  He  sub- 
sequently traveled  for  purposes  of  study  through 
Belgium,  Holland,  and  Italy,  and  settled  at  Ber- 
lin as  a  portrait  painter  of  considerable  popu- 
larity. At  this  time  (1866)  he  executed  a  large 
canvas,  'Mary  and  John  Returning  from  the 
Grave  of  Christ.*  This  work  revealed  so  decid- 
ed a  genius  for  religious  painting  that  he  hence- 
forth devoted  himself  almost  entirely  to  this  de- 
partment of  art.  From  1866  to  i86g  he  was  art 
professor  in  the  Archducal  Art  School  at  Wei- 
mar, and  in  the  latter  year  returned  to  Berlin 
and  exhibited  what  is  considered  his  greatest 
work,  'Fight  of  the  Archangel  Michael  with 
Satan  for  the  Body  of  Moses,'  now  in  the  Mu- 
seum at  Cologne.  This  was  followed  by  the 
altar-piece  for  the  Cathedral  at  Marienwerder, 
'The  Resurrection  of  Christ.'  Among  his  other 
religious  paintings  are  'The  Parting  of  Christ 
from  His  Mother';  'Christ  on  the  Way  to 
Emmaus'  ;  'Christ  Appears  to  Mary  Magda- 
lene' ;  'The  Finding  of  the  Infant  Moses'  ; 
'The  Guardian  Angel';  'Suffer  Little  Children 
to  Come  Unto  Me'  ;  etc.  His  principal  portraits 
are  those  of  the  Emperor  Wilhelm  I.  and  of  the 
Empress  Augusta. 


Plombieres,  pliin-be-ar,  France,  a  health- 
resort  in  the  department  of  Vosges,  14  miles 
south  of  Epinal.  It  became  fashionable  during 
the  Second  Empire  through  the  favor  of  Na- 
poleon III.,  though  the  virtues  of  its  waters 
were  known  ever  since  the  times  of  the  Ro- 
mans. There  are  nearly  30  springs,  ranging  in 
temperature  from  66°  to  150°  F. ;  their  waters 
are  m  great  repute  against  skin  diseases,  gout, 
rheumatism,  dyspepsia,  female  complaints,  etc. 
A  handsome  casino  was  opened  in  1876,  and 
there  are  picturesque  walks  and  a  park  in  the 
valley  in  which  the  village  stands.  Permanent 
population    (1901)    1,830. 

Plotinus,  plo-ti'nus,  the  most  famous  of 
Neo-Platonists :  b.  Lycopolis,  Egypt,  about  204 
A.D. ;  d.  ^linturnae,  Campania,  270.  In  his  inter- 
course with  his  pupils  and  acquaintances  he 
avoided  all  reference  to  the  antecedent  circum- 
stances of  his  life,  his  age,  nativity,  or  parentage. 
It  is  conjectured  that  he  was  of  Roman  descent, 
probably  a  freedman.  It  was  in  his  28th  year 
that  the  desire  to  study  philosophy  awoke  in  him. 
He  then  fell  into  great  despondency,  and  was 
brought  by  a  friend  to  Ammonius  Saccas,  a 
Christian,  who  had  written  some  works  on 
Christian  theology,  but  returned  to  the  Hellenic 
faith.  He  remained  with  him  some  ten  years. 
In  242  he  joined  the  expedition  of  the  Emperor 
Gordian  to  the  East,  in  order  to  learn  the  phi- 
losophy of  the  Persians  and  Indians.  After  the 
death  of  Gordian  he  went  to  Rome  where  he 
subsequently  lived  and  taught.  About  254  his 
friends  induced  him  to  put  his  doctrines  in  writ- 
ing. The  works  of  Plotinus  w-ere  highly  valued 
by  Longinus,  although  that  philosopher  was  in 
no  sense  a  Plotinist,  and  are  distinguished  by 
energy  and  enthusiasm.  He  was  in  fact  a 
preacher.  His  teaching  secured  him  great  re- 
spect and  popularity  among  those  who  did  not 
receive  Christianity.  Parents  left  their  children 
to  his  care,  and  his  house  was  full  of  orphans 
of  both  sexes  entrusted  to  his  guardianship.  Al- 
though neglectful  of  his  own  temporal  interests, 
he  showed  no  want  of  shrewdness  in  looking 
after  the  estates  of  his  wards.  Plotinus  enjoyed 
the  favor  of  the  Emperor  Gallienus,  from  whom 
he  obtained  the  privilege  of  rebuilding  at  the 
expense  of  the  government  two  destroyed  towns 
in  the  Campania,  with  a  view  to  their  being 
governed  according  to  the  laws  of  Plato.  Plo- 
tinus was  one  of  the  great  masters  of  phi- 
losophy. The  value  of  his  system  depends  less 
upon  the  intrinsic  truth  it  contains  than  upon 
its  historical  importance,  and  its  adaptation  to 
a  certain  class  of  human  sympathies.  The  his- 
torical value  of  the  system,  great  both  in  its 
antecedents  and  consequents,  is  due  partly  to  the 
circumstances  out  of  which  it  arose,  and  partly 
to  the  genius  and  originality  of  its  founder.  It 
had  its  source  at  the  junction  of  two  inde- 
pendent streams  of  thought:  mysticism  and 
dialectics,  which,  already  fortuitously  united, 
received  a  new  direction  from  the  individual 
energj'  of  the  mind  of  Plotinus.  He  was  well  ac- 
quainted with  the  older  Greek  philosophy,  the 
Ionian  and  the  Eleatic  schools,  etc.,  and  accord- 
ing to  the  eclectic  tendencies  of  his  day  believed 
there  was  a  fundamental  unity  in  ihese  various 
systems.  It  was  to  Plato,  however,  that  he  • 
looked  as  his  great  authority.  He  believed  him- 
self a  strict  follower  of  Plato :  uses  Plato's  term, 
the   Good,    for   his   highest   generalization;    but 
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with   Plotinus   it   is  an   abstraction   from   which 
every   determinate   quality   has   been    ehminated 
and  would  rather  be  described  in  modern  philo- 
sophical    language    as    the    Absolute.     Consult 
Kirchner,  'Die  Philosophic  des  Plotm>    (i854)- 
Plov'er,     the     general     name     employed     to 
de^gnate    most    birds    of   the    limicoline    family 
Cliaradriidtr.  of  w^hich  the  true  plovers  are  some- 
times  held   to   constitute   the   subfamily   Chara- 
driiicr.  and  to  that  extent  are  separated  from  the 
turn^tones  and  surf-birds    (qq.v.).     The  plovers 
have  a  short  or  moderate  bill,  never  exceeding  the 
head   soft  basally,  but  horny,  somewhat  enlarged 
and  usually  slightly  hooked  at  the  end.     The  legs 
are  comparatively  short,  and,  with  only  a  few  ex- 
ceptions, have  no  hallux,  and  the  three  remam- 
ing  toes  are  not  much  lengthened.     The  body  is 
full  and  plump,   the  neck  short  and  thick,  and 
the  head  large.     The  long  pointed  wings  reach 
to  the  tip  of  the  short,  i2-quilled  tail.     Plovers 
are  small  or  moderately  sized  birds,  remarkable 
for  their  extensive  migrations  and  found  along 
the  seashore  or  in  plains  and  fields.     They  are 
strictly   ground   birds   and   with   few  exceptions 
lay  four  speckled  pyriform  eggs  in  a  slight  de- 
pression  in   the  ground.     About   75   species  are 
known  from  all  parts  of  the  world,  some  of  the 
exotic  ones  exhibiting  remarkable  modifications. 
Within   the  limits  of   North  .\nierica  there  oc- 
cur three  genera  and   13  species,  all  closely  re- 
lated.    The   most   distinct   of   these   is   the   lap- 
wing (i'aiwllus  zvuclliis),  known  by  its  crested 
head  and  long  overlapping  wings,  a  rare  strag- 
gler   from    Europe    which    scarcely    belongs    to 
our  fauna.     To  the  genus  Charadriiis  belong  the 
black-bellied    or    bull    plover     (C.    squatarola) 
and  the   golden  plovers    (C.   domuncus  et   al.) . 
The   former   is   nearlv   a   foot   long,   and   in   the 
breeding   plumage   has   the   under   parts   large  y 
black    but  in  the  autumnal  plumage,  as  usually 
seen  'in  the  United   States,  the  black  is  limited 
chiefly  to  the  axillary  region.     This  plover  may 
be   distinguished   at   once    from   any  closely   re- 
lated   American    species    by   the    presence    of   a 
distinct   hind   toe.     It  breeds   in   the   far  north 
sparingly  as  far  south  as  Minnesota,  and  under- 
takes the  most  stupendous  migrations,  reaching 
South   .America  on  our  side,  and   South  Africa, 
Australia  and  Tasmania  on   the  other.     It   mi- 
grates   in    flocks    both    coastwise    and    in    the 
Miterior:  and  is  equally  common  in  this  country 
and  Europe  where  it  is  called  the  gray  plover. 
The    American   golden   plover    (C.    domuncus), 
also  known  to  gunners  as  the  field  plover  and 
bull-head  plover,  is  only  slightly  smaller  than  the 
last,  from  which  it  is  easily  distinguished  by  the 
absence  of  a  hind  toe  and  the  paler  finely  mot- 
tled  plumage,    the    upper   parts   of   which    have 
much   golden-yellow    in   summer.      This   species 
breeds    in   Arctic    .\merica   and   winters   as    far 
south  as  Patagonia,  passing  through  the  United 
States   as   a   transient   in   the   spring  and   again 
from  August  to   November.     At  the  latter  sea- 
son their  numbers  are  augmented  by  the  young 
of   the  year,   and   they   migrate   in   great   flocks 
or  waves  which  often  linger  for  several  weeks 
in     neighborhoods     where     food     is     abundant 
?-onsult:     Elliot.  < North  American  Shore  Birds> 
(New  York  1895)  ;  Sandys  and  Van  Dyke    'Up- 
land Game  Birds'    (New  York  1902);  M"rphv% 
'American   Game    Bird    Shooting'    (New   York 
1882)  ;  besides  the  standard  works  on  ornithol- 
ogy. 


Plow.  An  •  implement,  drawn  by  horses, 
oxen,  or  other  means,  used  for  breaking  up  or 
loosening  the  soil,  preparatory  to  planting  or 
sowing.  The  plow  was  the  primary  implement 
of  civilization.  The  cultivation  of  the  soil,  which 
began  with  the  invention  of  the  plow,  made  it 
possible  for  men  to  live  in  permanent,  populous 
communities,  and  civilization  found  a  foothold 
wherever  the  pastoral  tribes  of  the  Stone  Age 
learned  the  lesson  of  industry  by  following  the 
plow.  According  to  an  Egyptian  legend, 
"Osiris  taught  the  way  and  manner  of  tillage 
and  good  management  of  the  fruits  of  the  earth." 
It  was  undoubtedly  in  the  valley  of  the  Nile, 
or  the  Euphrates,  that  the  plow  was  invented, 
for  in  these  valleys  are  found  the  oldest  ruins 
of  agricultural  settlements. 

The  first  plow  was  roughly  fashioned  from  a 
forked  tree.  One  branch  served  as  the  beam, 
while  the  other  branch  was  cut  off  and  pointed, 
and  the  tail  was  trimmed  to  form  a  handle. 
Plows  of  this  crude  type  are  pictured  on  Egj'p- 
tian  monuments.  After  bronze  tools  came  into 
use,  it  was  possible  to  make  a  more  finished  and 
efficient  plow  of  dressed  timbers,  and  many  vari- 
ations are  found  in  the  forms  of  wooden  plows  _ 
that  were  used  2,000  to  4.000  years  ago.  In  the  ■ 
prevailing  type,  a  block  of  wood,  with  the  front  m 
end  pointed  or  wedge-shaped,  served  as  the  bot- 
tom, to  which  the  beam  and  a  single  handle 
were  attached.  In  Latin  America,  and  in  many 
other  parts  of  the  world,  wooden  plows  of  this 
form,  with  iron  points  and  one  handle,  are  in 
use  to  this  day.  The  extension  of  agriculture 
and  civilization  in  Europe  awaited  the  intro- 
duction of  iron  for  plow  points,  which  occurred 
shortly  before  the  Christian  era. 

Tlie  ancient  plow  merely  stirred  or  loosened 
the  soil.  Modern  plows  cut  a  furrow  and  turn 
it  over  so  as  to  cover  the  sod  and  weeds,  and 
leave  fresh  soil  on  the  surface  as  the  seed  bed 
of  the  crop  that  is  to  be  planted  or  sown.  Eng- 
lish and  American  patent  records  show  the 
evolution,  in  the  past  two  centuries,  of  the  mod- 
ern form  of  plow.  The  Colonial  plow,  which 
was  used  in  the  United  States  until  the  begin- 
ning of  the  19th  century,  reflects  English  ideas 
in  plow-making.  The  point  was  of  wrought 
iron,  sometimes  tipped  or  edged  with  steel.  The 
moldboard  and  all  the  other  parts  were  of  wood, 
but  in  some  cases  the  moldboard  was  covered 
with  sheet  iron. 

In  1797  Charles  Newbold.  of  New  Jersey, 
patented  a  cast-iron  plow  in  which  the  share  and 
moldboard  were  cast  in  one  piece,  but  this  plow 
did  not  prove  successful,  as  the  cast-iron  point 
would  soon  wear  off,  and  farmers  could  not 
afford  the  cost  of  renewal  of  so  large  and  ex- 
pensive a  casting.  The  most  practical  improve- 
ment of  this  period  was  made  by  Richard  B. 
Chenaworth,  of  Baltimore,  one  of  the  first  man- 
ufacturers of  farm  implements  in  the  United 
States,  who  patented,  in  1813,  a  cast-iron  plow- 
in  which  the  share,  moldboard.  and  landside 
were  cast  in  separate  pieces.  Jethro  Wood,  of 
New  York,  who  took  out  patents  in  1813  and 
1819  on  improvements  in  cast-iron  plows,  has 
been  given  credit  for  important  work  in  the 
introduction  of  improved  plows,  althougli  the 
main  feature  of  his  patent  of  1819  was  not  a 
practical  invention.  He  never  engaged  in  man- 
ufacturing, and  was  unsuccessful  in  obtaining 
any  income  from  royalties  or  licenses  under  his 
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patents,  but  he  gave  his  entire  life  to  the  work 
of  advocating  the  use  of  cast-iron  plows. 

To  James  Oliver,  of  South  Bend,  Ind.,  is 
due  the  credit  for  the  invention  of  the  chilled 
plow,  America's  most  important  contribution  to 
the  art  of  plow-making.  He  began  the  manu- 
facture of  plows  at  South  Bend,  Ind.,  in  1855. 
A  shrewd  business  man,  as  well  as  a  practical 
inventor,  he  saw  at  once  the  need  of  the  farmers 
for  a  durable  plow  which  would  scour  in  diffi- 
cult soil,  and  he  undertook  to  supply  this  want 
by  the  invention  of  the  chilled  plow.  When 
iron  is  cast  in  a  chill,  that  is,  in  a  mold  one 
side  of  which  is  a  metal  vessel  filled  with  water, 
the  sudden  cooling  of  the  molten  iron  in  contact 
with  the  chill  gives  the  casting  a  surface  as  hard 
as  the  hardest  steel.  Many  inventors  had  spent 
fortunes  in  the  effort  to  utilize  this  fact  in  plow- 
making,  but  two  great  difficulties  had  baffled  all 
their  efforts.  The  chilled  metal  was  not  strong 
enough  to  stand  the  hard  usage  that  a  plow 
receives  in  the  field,  and  it  was  impossible  to 
prevent  fiaws  and  blow  holes  in  the  broad 
face  of  a  moldboard.  After  many  years  of 
effort,  in  which  he  risked- all  his  capital,  Mr. 
Oliver  mastered  the  problem.  His  first  success 
v/as  obtained  in  chilling  the  wing  or  outer  end 
of  the  moldboard,  where  the  friction  with  the 
soil  is  greatest.  This  increased  the  efficiency 
and  durability  of  the  plow  to  such  an  extent 
that  Mr.  Oliver  redoubled  his  efforts  to  make  a 
full  chilled  moldboard,  and  he  ultimately  suc- 
ceeded in  this  purpose  by  the  use  of  three  in- 
ventions. The  first  of  these  inventions  consisted 
in  the  iise  of  a  chill  filled  with  hot  water.  Tlie 
heat  dried  out  the  moisture  of  the  sand  in  the 
mold,  and  this  obviated  the  flaws  and  blow- 
holes that  were  caused  by  steam,  which  had  been 
generated  when  the  molten  metal  was  poured 
into  the  mold.  The  next  invention  was  the 
ventilation  of  the  chill  by  means  of  checkered 
grooves  on  its  face,  which  permitted  the  air 
and  hot  gases  from  the  metal  to  escape  from 
the  mold.  These  two  inventions  produced  a 
chilled  casting  which  was  free  from  flaws,  but 
moldboards  cast  in  this  manner  were  not  strong 
enough  to  stand  ordinary  usage  in  the  field. 
This  last  difficulty  was  overcome  by  the  inven- 
tion of  an  annealing  process  which  tempered  and 
strengthened  the  moldboard  without  detracting 
from  its  wearing  and  scouring  qualities  and 
made  the  chilled  plow  a  complete  success. 

In  every  detail  of  its  construction,  the  chilled 
plow  shows  the  hand  of  a  master  inventor.  A 
few  of  the  notable  improvements  that  have  been 
patented  by  James  Oliver  are  as  follows :  The 
cast  share,  with  chilled  point  and  cutting  edge, 
made  by  a  simple  process  which  enables  it  to  be 
sold  at  a  very  low  price,  so  that  the  expense  of 
renewing  shares  is  small ;  the  share  with  an 
upvvard,  coulter-like  extension,  which  fits 
against  the  front  edge  of  the  moldboard  and 
gives  a  new  vertical  cutting  edge  to  the  plow 
when  the  share  is  renewed  :  the  curved  malleable 
standard,  which  brings  the  beam  over  the  line 
of  resistance  of  the  plow;  the  simple  adjustment 
of  the  beam,  which  makes  the  plow  balance  per- 
fectly with  two  or  three  horses ;  the  malleable 
gauge  wheel,  which  regulates  the  depth  of  the 
furrow;  and  other  devices  to  simplify  and  im- 
prove the  work  of  the  plow. 

Chilled  iron  has  proved  itself  the  ideal  ma- 
terial for  the  wearing  parts  of  a  plow.  It  is 
harder   than   any  steel   that   it   is   practicable  to 


use  in  a  plow,  and  wears  more  than  twice  as 
long.  The  plow  limits,  by  its  efficiency,  the 
area  which  man  can  cultivate.  Ten  millions 
of  American  farmers  cultivate  more  land  than 
100,000,000  agricultural  families  in  Asia,  where 
wooden  plows  are  used  to  prepare  the  soil. 
Even  Asia,  however,  is  learning  the  lesson  of  the 
chilled  plow,  in  common  with  all  agricultural 
countries,  and  the  large  export  trade  which  has 
grown  up,  in  addition  to  the  domestic  demand, 
has  made  the  Oliver  Chilled  Plow  Works  the 
largest  plow-making  establishment  in  the  world. 

R.  L.  Ardrey. 

Plow'den,  Edmund,  English  jurist:  b. 
Plowden,  Shropshire.  1518;  d.  6  Feb.  1585.  He 
was  educated  at  Cambridge  and  Oxford,  admit- 
ted to  practise  physic  and  surgery  in  1552  and 
later  studied  law.  He  was  returned  to  Parlia- 
ment for  Wallingford,  Berkshire,  in  1553,  and  in 
1554  as  member  for  both  Reading,  Berkshire, 
and  Wootton-Bassett,  Wiltshire;  in  1554-5  he 
withdrew  his  company  with  39  members  who 
were  dissatisfied  with  the  proceedings  of  Parlia- 
ment. Proceedings  were  brought  against  them 
for  contempt,  Plowden  defended  his  own  case, 
and  the  matter  was  dropped.  He  was  returned 
to  Parliament  for  Wootten-Bassett  in  1555. 
.After  the  accession  of  Elizabeth  he  received  no 
further  political  recognition,  his  steadfast  adher- 
ence to  the  Roman  Catholic  faith  barring  his 
patli,  though  he  was  admittedly  the  greatest 
lawyer  of  his  day.  No  proceedings  were  taken 
against  him,  though  he  often  appeared  in  court 
as  counsel  for  those  of  his  faith.  Bishop  Bonner 
being  one  of  his  clients.  His  works  are  highly 
valued  as  a  clear  and  authoritative  record  of  the 
law  proceedings  of  his  time.  'Les  Comment- 
aires*  (1571)  fully  sustains  his  reputation  as  a 
great  jurist,  and  he  also  wrote:  'Les  Quaeres  del 
Monsieur  Plowden'  (trans.  1662).  Consult: 
Granger,  'Biographical  History  of  England' 
(1824),  Wallace,   'The  Reporters'    (1882). 

Plucker,  pliik'er.  Julius,  German  mathema- 
tician and  physicist :  b.  Elberfield  16  July  1801  : 
d.  Bonn  22  AJay  1868.  He  became  a  lecturer  at 
Bonn  in  1825.  professor  of  mathematics  there  in 
1829,  and  after  holding  a  chair  at  Halle  in 
1834-6  was  again  at  Bonn  until  his  death.  His 
contributions  to  mathematics  were  of  much  im- 
portance. He  invented  what  is  known  as  line 
(or  linear)  geometry,  the  theory  of  systems  of 
rays,  complexes,  and  congruences,  his  uncorri- 
pleted  work  on  which  was  finished  by  Klein,  his 
assistant,  as  'Neue  Geometrie  des  Raumes* 
(1868-9).  In  his  'Theorie  der  algebriiischen 
Curven'  (1839)  he  develops  the  "six  equations." 
known  by  his  name,  concerning  the  singularities 
of  algebraic  curves.  From  1847  he  devoted  much 
attention  to  physics.  He  made  study  of  the 
magnetic  properties  of  gases  and  liquids,  spec- 
troscopy, and  electrical  phenomena  of  light  in 
rarified  air.  He  originated  the  Geissler  tubes, 
and  discovered  the  fluorescence  of  cathode-rays. 
His  'Analytisch-geometrische  Entwickelungen' 
(1828-31)  contains  accounts  of  his  labor  in  this 
field.  Consult:  Dronke.  'Julius  Plucker' 
(1871);  Clebsch,  <Zum  Gedachtmss  an  J. 
Piacker'    (1872). 

Plum,  the  popular  name  for  several  spe- 
cies of  the  genus  Pntnus.  extensively  cultivated 
in  mild  climates  for  their  fruits.  They  are  widely 
distributed  in  the  North  Temperate  zone,  espe- 
cially in  America.     They  have  alternate,  simple, 
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leaves ;  white  flowers  mostly  in  cymes  and  gen- 
erally appearing  withthe  leaves;  and  drupaceous, 
one-seeded  bloom-covered  fruits.  They  are 
closely  related  to  apricots,  cherries  and  peaches. 

The  most  important  species  is  the  European 
plum  {Prunus  domcstica) ,  a  native  of  the  Cau- 
casus region,  and  thought  to  have  been  derived 
from  the  blackthorn  {P.  spinosa).  It  has  given 
rise  to  four  distinct  groups :  Prunes,  firm,  thick- 
fleshed  sweet  varieties  of  various  colors  (blues 
are  best  known),  adapted  for  drying  without  the 
removal  of  the  stone  (see  Prune)  ;  Damsons, 
little,  firm-fleshed  plums  of  diverse  colors  and 
usually  clustered,  frequent  in  fence  corners ; 
Green  gages,  small  green,  globular  plums  gen- 
erally of  high  flavor;  Large,  yellow,  blue,  red, 
and  purple  varieties.  The  domestics  are  the 
leading  plums  from  New  England  southward  to 
Pennsylvania,  westward  to  Lake  Michigan,  and 
upon  the  Pacific  coast.  Some  of  the  hardjer 
Russian  varieties  are  being  tried  in  the  colder 
regions  of  the  West  and  North. 

Next  in  importance  are  the  Japanese  varieties 
of  Prunus  triAora,  first  introduced  into  America 
in  1870.  This  species  is  presumably  a  native  of 
China.  The  fruits  are  generally  rounder  than 
those  of  the  domestica  varieties,  and  are  more 
noted  for  their  light  reds  and  yellows.  Their 
chief  merits  are:  added  variety  to  the  list,  espe- 
cially of  early  maturing  kinds,  firm-fleshed  fruits 
which  ship  well,  and  vigorous,  productive  trees 
freer  from  the  attacks  of  curculio  and  black  knot 
(see  below)  than  the  domcsticas.  They  will 
succeed  farther  south  than  the  domesticas,  and 
in  many  instances  farther  north. 

Several  American  species  are  also  rapidly 
gaining  in  popularity  in  the  United  States  and 
Canada.  Prunus  aniericana  and  P.  angustifotia 
are  the  leading  species,  the  former  especially  in 
the  North  and  West,  but  also  extending  to  the 
Gulf  States ;  the  latter  popular  from  Pennsyl- 
vania southward.  These  are  of  still  more  recent 
introduction  into  cultivation  than  the  Japanese 
varieties,  and  are  valuable  acquisitions  where  the 
two  preceding  groups  fail.  The  wild  goose  plum 
(P.  hortulana,  of  some  botanists)  is  evidently  a 
mongrel  or  hybrid  group  derived  from  the  two 
previous  species. 

The  following  species  are  also  cultivated: 
Myrobalan  or  cherry  plum  (P.  cerasifera) ,  pre- 
sumably a  Caucasian  species,  used  largely  by 
nurserymen  for  budding  plums  upon ;  apricot 
or  Simon  plum  (P.  simonii),  an  introduction 
from  China  popular  in  California  since  1880,  but 
little  grown  in  the  East ;  beach  plum  (P.  mari- 
tiina),  common  upon  the  coast  from  Nova  Scotia 
to  Virginia,  but  little  cultivated  except  as  an 
ornamental  shrub;  Pacific  Coast  plum  (P.  sub- 
cordata),  indigenous  in  Oregon  and  California, 
and  somewhat  cultivated ;  and  the  sand  plum 
(P.  angusiifolia,  var.  zvatsotii),  a  shrubby  species 
common  in  Kansas  and  Nebraska,  but  little  culti- 
vated. 

Plums  are  propagated  from  seed  only 
when  new  varieties  are  desired:  varieties  true  to 
name  are  all  propagated  by  budding  or,  to  a  very 
limited  extent,  by  grafting.  The  process  is  the 
same  as  for  the  peach  (q.v.).  If  domestica 
varieties  are  to  be  grown  upon  light  soil  they 
are  generally  whip-grafted  on  peach  stocks,  the 
peach  being  adapted  to  such  soils.  Similarly, 
peaches  to  be  grown  upon  heavy  soil  are  often 
grafted  upon  plum  stocks. 


The  various  groups  succeed  upon  a  wide 
range  of  soil ;  the  domcsticas  are  generally  well 
adapted  to  heavy  soils ;  the  Japanese  to  medium 
and  even  light;  and  the  American  kinds  often 
to  very  light.  There  are,  however,  varieties 
in  each  group  adapted  to  other  soils  than  suit  the 
majority.  The  land  is  deeply  plowed  and  thor- 
oughly harrowed  before  planting.  The  trees  are 
set  about  20  feet  apart  in  squares  or  hexagons 
(see  Peach),  or  in  rectangles  from  8  to  12  feet 
asunder  in  rowsiS  to  20  feet  apart.  In  the  last 
case  cultivation  is  given  only  one  way  when  the 
trees  commence  to  touch.  Usually  less  than  half 
a  dozen  main  limbs,  preferably  close  to  the 
ground,  are  allowed  as  the  framework  of  the  tree 
and  after  the  first  year  or  two  little  pruning 
beyond  the  removal  of  interfering,  injured  or 
dead  branches  is  given.  The  trees  are  usually 
planted  when  two  years  old  from  the  bud,  extra 
vigorous  growers  sometimes  when  one  year  old. 
Varieties  of  the  Japanese  and  American  groups 
should  not  be  planted  in  blocks  of  only  one  kind, 
since  they  are  often  self-sterile  and  fail  to  set 
fruit;  two  or  more  kinds  should  be  alternated  in 
the  orchard.  (See  Pear.)  Cultivation  is  practic- 
ally the  same  as  for  apples  and  pears.  In  the 
Western  States,  however,  a  mulch  of  straw,  marsh 
hay,  etc.,  is  often  substituted  for  cultivation.  The 
fertilizers  usually  employed  are  rich  in  potash 
and  phosphoric  acid.  Cover  crops  of  legumes 
should  supply  sufficient  nitrogen,  or  a  biennial 
dressing  of  stable  manure  may  be  used  as  a  sup- 
plement. Occasional  dressings  of  lime  are  often 
beneficial.  Few  fruits  respond  better  to  liberal 
feeding  than  the  plum.  The  conservation  of 
plant  food  which  follows  thinning  the  fruit,  to 
stand  at  least  two  inches  apart,  is  also  of  great 
benefit  to  both  tree,  annual  productivity,  size  of 
fruit,  and  in  the  prevention  of  fruit  rot.  (See 
Peach.)  When  fully  grown  and  colored  but  be- 
fore becoming  soft  the  fruits  are  gathered  and 
generally  marketed,  in  the  East,  in  eight-pound 
Climax  grape  baskets.  The  plums  shipped  to 
eastern  markets  from  California  (mostly  of  the 
prune  and  Japanese  types)  are  packed  in  boxes 
and  sent  by  refrigerator  express  freight. 

Some  of  the  principal  diseases  of  the  plum 
are  also  common  to  the  cherry  or  the  peach,  or 
both.  Plum-pockets  (Exoascus  pruni)  is  a 
specific  plum  malady.  Shortly  after  the  blossoms 
fall  the  little  plums  swell  rapidly  to  an  inch  long 
or  more  and  become  bladdery.  As  the  disease 
progresses  the  light  green  color  changes  to  deep 
brown  or  black,  the  walls  thicken,  the  stone  fails 
to  develop,  and  the  fruit  falls.  Affected  foliage 
and  green  twigs  also  become  distorted.  Spraying 
before  the  buds  open  and  again  after  the  flowers 
fall  is  recommended  as  a  check.  (See  Fungi- 
cide.) Black,  or  plum-knot  (Ploivriglitia  inor- 
bosa)  is  common  to  both  plums  and  cherries. 
Swellings  appear  upon  the  twigs  and  branches, 
burst  and  reveal  a  golden  brown  or  yellow  in- 
terior with  velvety  appearance  due  to  the  rapidly 
forming  summer  spores.  As  the  season  advances 
the  surfaces  change  to  black  with  a  more  or  less 
pimply  appearance.  In  the  spring  a  second  crop 
of  spores  (winter  spores)  is  liberated.  Under 
favorable  conditions  spores  from  either  crop  may 
spread  the  affection  through  crevices  in  the  bark, 
etc.  The  knots  are  perennial,  gradually  extend- 
ing the  infested  area.  Cutting  and  burning  as 
soon  as  discovered ;  painting  the  wounds  with 
kerosene  or  Bordeaux  mixture,  thorough  spraying 
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with  standard  Bordeaux  mixture  before  the  buds 
open  and  with  diluted  mixture  afterward  are  all 
recommended  and  should  all  be  practised.  One 
alone  is  insufficient.  Badly  infested  trees  and 
trees  of  wild  cherries,  plums,  etc.,  should  be 
burned  promptly.  Leaf  blight  or  shot-hole 
fungus  is  produced  by  two  species  of  fungi, 
Scptoria  ccrasina  and  Cylindro-sporium  padi. 
Small  purplish  spots  upon  the  leaves  gradually 
turn  brown  and  drop  out  leaving  shot-like  holes. 
If  badly  infested  the  leaves  turn  yellow  and  fall, 
sometimes  defoliating  the  trees.  Spraying  with 
diluted  Bordeaux  mixture  at  intervals  of  two 
weeks  from  the  time  the  leaves  expand  until 
midsummer  is  considered  a  specific.  This  dis- 
ease is  often  found  on  cherries.  Systematic 
annual  spraying  will  hold  all  these  diseases  in 
check. 

Comparatively  few  insects  feed  upon  the 
plum.  Some  caterpillars  and  other  leaf-chewing 
insects  sometimes  appear  in  devastating  numbers, 
but  they  can  usually  be  controlled  with  Paris 
green  (lime  should  be  added  to  prevent  injuring 
the  foliage)  ;  plant  lice  are  sometimes  trouble- 
some, but  whale-oil  soap,  kerosene  emulsion,  etc., 
are  effective.  (See  Insecticide.)  But  the  most 
serious  enemy  is  the  plum  curculio  {Conotra- 
chchis  nenuphar),  which  in  many  sections  has 
completely  destroyed  the  crop.  The  adults,  small 
gray-black  snout  beetles  less  than  a  quarter  of 
an  inch  long,  appear  in  spring  and  until  the  fruit 
has  formed  feed  upon  the  foliage.  Then  the 
females  chew  little  crescent-shaped  cavities  in  the 
young  plums,  and  lay  their  eggs  in  holes  bored 
beside  the  crescent  or  in  the  crescent  itself.  The 
white,  footless  larvse  burrow  to  the  region  of  the 
stone  where  they  live  for  about  three  weeks. 
The  fruits  fail  to  develop  and  fall,  and  the  larvas 
burrow  into  the  ground  where  they  pupate  for 
about  four  weeks,  emerging  as  adults  which 
hibernate.  They  have  only  one  brood.  Before 
the  trees  blossom  arsenites  may  be  used ;  but 
jarring  the  adults  into  sheets  in  the  early  morn- 
ing while  they  are  torpid  and  dropping  them  into 
kerosene  is  most  practised.  Special  machines 
like  inverted  umbrellas  on  wheels  are  in  use  in 
large  plum  orchards.  The  plum  gouger  (Coc- 
cotonis  sciitellaris)  is  a  troublesome  pest  in  the 
Mississippi  River  basin.  Its  habits  are  much  like 
those  of  the  curculio.  It  does  not,  however, 
make  a  crescent-like  mark,  and  its  larvae  feed  in 
the  stone  instead  of  around  it. 

Consult:  Waugh,  "Plums  and  Plum  Culture' 
(New  York  1901).  This  work  contains  a  bibli- 
ography. The  following  Agricultural  Experi- 
ment Stations  have  published  bulletins  upon 
plums :  Vermont,  Nos.  53,  67,  and  75,  with  refer- 
ences for  1896-1901  ;  Wisconsin,  Nos.  63  and  87; 
Cornell  University,  Nos.  38,  62,  106,  131,  139,  and 
175.  Saunders,  'Insects  Injurious  to  Fruits' 
(Philadelphia  1889);  Smith,  'Manual  of  Eco- 
nomic Entomology'   (Philadelphia  1896). 

M.  G.  K.MNS, 
Crop  Expert. 

Plum  Blossom,  Order  of  the.  See  Orders, 
Rov.\L. 

Plum  Curculio.     See  Plum. 

Plum,  Date.     See  Persimmon. 

Plumage.  Feather  are  preeminently  the 
distinguishing  characteristic  of  birds :  all  birds 
have  them,  while  no  other  animal  possesses  them. 
As     elsewhere     described     (see     Ornithology) 
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feathers  fill  two  important  functions,  the  reten- 
tion of  animal  heat  in  the  body  and  the  support 
of  the  bird  in  flight ;  and  since  they  cover  prac- 
tically the  whole  bird,  all  the  striking  features 
of  color  and  ornament  so  highly  developed  in 
this  group,  pertain  to  the  feathers. 

The  typical  feather  consists  of  a  nearly  trans- 
parent, cylindrical  portion  (calamus),  which 
merges  above  into  an  opaque  usually  squared 
shaft  (rhachis),  which  bears  on  either  side  the 
webs  or  vanes,  soft  flexible  surfaces  which  upon 
slight  tension  split  up  into  their  component  parts 
(barbs).  These  are  slender  lamellae  which 
branch  ofif  from  the  rhachis  and  in  turn  give 
rise  to  branches  (barbules).  The  anterior  bar- 
bules  of  one  barb  overlie  the  posterior  barbules 
of  the  next  barb,  and  the  numerous  cilia  (bar- 
bicels)  which  they  bear,  many  of  which  are 
hook-shaped  at  the  tip,  interlock  with  the  thick- 
ened upper  edge  of  the  posterior  barbules,  bind- 
ing the  barbs  together  and  forming  the  air-tight 
web  which  is  so  essential  to  flight.  At  the  point 
where  the  rhachis  joins  the  calamus  is  a  pit 
known  as  the  umbilicus,  and  here  is  frequently 
found  a  sort  of  secondary  feather  known  as  the 
aftershaft;  it  is  usually  much  smaller  than 
the  main  shaft  and  more  downy  in  character,  but 
sometimes,  as  in  the  emu,  is  of  the  same  dimen- 
sions and   appearance. 

Feathers  are  entirely  products  of  the  skin,  be- 
ing similar  in  this  respect  to  hair,  claws,  etc.,  but 
are  peculiar  in  the  fact  that  they  do  not  grow 
continuously,  but  are  periodically  shed  and  re- 
placed by  other  feathers.  The  first  feathers  ap- 
pear as  small  papillae  on  the  skin  of  the  embryo. 
Each  papilla  is  produced  by  a  group  of  cells 
known  as  the  Malpighian  cells,  which  increase 
and  divide,  part  of  them  growing  down  and 
forming  the  lining  of  the  feather-follicle,  the 
others  forming  the  feather  itself,  and  surround- 
ing the  central  mass  or  pulp,  which  is  well 
supplied  with  blood-vessels  and  furnishes  the 
requisite  nourishment  to  the  growing  feather. 
The  JMalpighian  cells  which  produce  the  feather 
form  three  layers  —  a  thin  exterior  one,  the 
sheath  which  covers  the  young  feather  in  what 
is  familiarly  called  the  "pin  feather"  stage,  and 
later  scales  off  as  the  feather  expands;  a  middle 
layer,  which  forms  the  feather  itself;  and  a 
very  thin  innermost  layer,  which  covers  the  pulp 
and  which  persists  inside  of  the  calamus  as  a 
series  of  pithy  caps  left  by  the  retreating  pulp. 
This  pulp  is  withdrawn  to  the  base  of  the  fol- 
licle when  the  feather  is  completely  grown,  and 
becomes  active  again  when  the  feather  is  shed, 
or  at  the  tiine  of  the  periodical  molting   (q.v.). 

According  to  structure,  feathers  may  be  di- 
vided into  (i)  pennaceous  or  those  with  well 
developed  vanes;  (2)  plumulaceous  or  down- 
feathers;  (3)  semiplumes ;  (4)  filoplumes  or 
hair-like  feathers,  familiar  to  anyone  who  pre- 
pares fowls  for  the  table,  and  who  destroys 
these  feathers  by  singeing.  This  classification  is 
by  no  means  absolute,  as  many  feathers  com- 
bine the  characters  of  the  above  forms  in 
various  ways. 

Feathers  may  be  again  divided  into  contour 
feathers,  that  is,  those  which  appear  on  the  sur- 
face, and  down  feathers,  or  those  which  are 
usually  entirely  concealed  by  the  contour 
feathers.  The  former  are  usually  pennaceous  in 
structure,  but  in  the  various  ornamental  plumes, 
barbicels  and  even  barbules  may  be  wanting  or 
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reduced  in  number,  producing  a  fluffy  feather. 
The  down  feathers  have  no  barbicels  and  usu- 
ally no  rhachis,  but  consist  of  long  fluffy  barbs, 
all  of  which  grow  out  from  the  end  of  a  very 
short  calamus.  Powder-downs  are  down 
feathers  which  are  constantly  disintegrating  into 
a  f^ne  powder,  and  are  found  in  the  plumage 
of  various  birds,  notably  parrots,  tinamous, 
herons  and  the  species  of  Podargus. 

With  regard  to  age,  feathers  are  divisible  into 
two  groups:  (i)  neossoptiles,  or  feathers  of  the 
young  birds  at  the  time  of  hatching;  and  (2) 
teleoptiles,  or  feathers  of  later  life.  The  neos- 
soptiles are  always  downy  in  structure,  and 
after  a  varying  period  they  are  superseded  by 
the  teleoptiles.  The  short  calamus  of  the  neos- 
soptile  never  becomes  closed  up,  and  is  split 
longitudinally  as  it  is  forced  out  by  the  teleop- 
tile,  and  for  some  time  its  slender  downy  barbs 
are  borne  on  the  tip  of  the  new  feather.  When 
one  generation  of  teleoptiles  succeeds  another 
the  old  feathers  usually  drop  out,  but  in  the 
emus  and  cassowaries  they  remain  attached  to 
the  tips  of  the  new  feathers,  just  as  do  the 
neossoptiles.  Neossoptiles  are  best  developed  in 
the  birds  which  run  about  within  a  short  time 
after  hatching,  such  as  the  gallinaceous  birds, 
ducks,  sandpipers,  etc.  In  these  species  the  body 
is  thickly  and  completely  covered  with  down. 
In  the  hawks  and  owls  the  covering  is  nearly  as 
thick,  but  in  the  latter  the  neossoptiles  grow  out 
for  a  considerable  time  after  hatching,  some- 
times completely  altering  the  appearance  of  the 
bird.  In  the  snowy  owl,  for  instance,  the  newly 
hatched  young  with  the  tips  of  the  neossoptiles 
showing,  is  pure  white,  while  older  ones,  in 
which  these  feathers  are  full  grown,  appear  dull 
gray,  owing  to  the  difference  in  color  of  the 
terminal  and  basal  portions  of  the  feathers. 

In  passerine  birds  the  neossoptiles  are  not 
very  abundant,  while  in  several  groups  —  notably 
the  woodpeckers  where  the  young  are  reared  in 
hollowed  trees,  and  the  kingfishers  which  bur- 
row in  sand  banks  —  the  neossoptiles  have  been 
entirely  suppressed,  so  that  the  first  coat  of 
feathers  on  these  birds  consists  of  teleoptiles. 
This  is  apparently  due  to  the  protection  afforded 
by  the  nest  to  the  young,  which  renders  the 
early  downy  covering  quite  unnecessary.  In 
the  mound-builders  a  still  more  remarkable  con- 
dition prevails.  Here  the  neossoptiles  are  de- 
veloped but  are  shed  before  the  bird  is  hatched 
and  it  actually  leaves  the  egg  clad  in  the  teleop- 
tiles. 

It  is  obvious  that  the  early  plumage  condi- 
tion of  birds  is  directly  dependent  upon  their 
nesting  habits,  and  this  must  be  clearly  borne  in 
mind  when  it  is  considered  in  connection  with 
classification.  Thus  many  apparently  striking 
characters  will  be  seen  at  once  to  have  been  very 
recently  acquired. 

Following  the  nestling  stage,  birds  acquire 
one  coat  of  feathers  after  another,  the  frequency 
of  the  change  depending  upon  the  number  of 
molts.  The  first  teleoptile  or  "juvenaP'  plumage 
is  generally  quite  different  from  that  of  the 
adult,  and  is  worn  for  only  a  few  months  after 
the  bird  leaves  the  nest,  when  it  is  superseded 
by  the  plumage  of  the  first  winter,  in  which  the 
characters  of  the  adult  generally  appear.  This 
may  be  retained  for  a  whole  year,  or  it  may 
give  way  to  a  nuptial  plumage  in  the  early 
spring,  the  latter  being  always  the  case  in  birds 


which  are  strikingly  different  in  color  in  sum- 
mer and  winter.  It  is  now  demonstrated  that 
feathers  cannot  change  their  pigment  after  they 
are  once  developed,  and  consequently  all  strik- 
ing changes  are  due  to  molt.  There  are  some 
partial  exceptions  to  this,  in  the  case  of  birds 
which  undergo  marked  wear  or  abrasion,  such 
as  the  snow-bunting.  In  this  species  the  feathers 
of  the  back  are  black  basally,  those  of  the  head 
white,  but  both  are  broadly  tipped  with  brown, 
and  as  they  lie  in  place  brown  is  the  prevailing 
tint.  In  early  spring  the  tips  become  brittle  and 
fall  away,  leaving  the  black-and-white  basal 
portions  in  strong  contrast.  In  the  crossbill,  as 
shown  by  Dr.  Dwight,  the  barbs  are  red  and 
the  barbules  gray,  and  in  spring  the  latter  fall 
off,  resulting  in  a  material  brightening  of  the 
plumage. 

The     relation    of    the    juvena!     plumage    to 
that    of   the    adult    bird    is    a    matter    of   much        m 
interest,  owing  to  the  fact  that  it  usually  shows       B 
some  ancestral  characters,  and  often  gives  us  a        " 
clue  to  the  relationship  of  the  species:  for  ex- 
ample, the  young  of  our  robin  is  spotted  like  the 
ancestral  thrushes,  while  the  adult  has  departed 
widely  from  this  type  in  its  plain  rufous  breast 
and  slaty  back. 

In  a  large  number  of  species  the  plumages  of 
the  male  and  female  differ  materially ;  the  latter 
is  always  the  more  primitive,  and  the  male  gen- 
erally assumes  a  dress  similar  to  it  for  the  winter, 
returning  to  his  brilliant  livery  on  the  approach 
of  the  nuptial  season.  Darwin's  theory  of  sex- 
ual selection,  which  was  formerly  held  to  ac- 
count for  the  brilliant  plumage  and  wonderful 
ornamental  feathers  of  male  birds  is  in  the 
light  of  modern  investigations  not  so  satisfac- 
tory, but  no  acceptable  theory  has  yet  been  pre- 
sented. Protective  coloration  in  plumages  has 
received  a  good  deal  of  attention  from  Wallace 
and  others,  and  doubtless  the  theory  in  some 
cases  has  been  unduly  elaborated.  While  pro- 
tective coloration  plays  a  most  important  part  in 
the  evolution  of  plumage  it  is  quite  as  likely 
that  pale  desert  forms  are  as  much  the  result  of 
the  direct  effect  of  the  sun  as  purely  protective 
development.  The  protective  plumages  of  the 
ptarmigan  both  in  winter  and  summer,  and  the 
curious  protective  dress  acquired  by  certain 
ducks  in  summer  when  rendered  temporarily 
flightless  by  their  peculiar  method  of  molting, 
deserve  mention  in  this  connection.  See 
Ptervlography.  Wither  Stone, 

Academy  of  Natural  Sciences,  Philadelphia. 

Plumb-line.     See  Plummet. 

Plumba'go,  a  genus  of  herbs  or  sub-shrubs 
of  the  order  Plumbaginaeece.  The  species,  of 
which  about  a  dozen  are  known,  are  natives  of 
warm  climates,  especially  western  Asia  and  the 
Mediterranean  region.  They  have  variously 
formed,  usually  alternate,  entire  leaves ;  and 
white,  pink,  or  blue  tubular  flowers,  arranged 
in  terminal  spikes  or  racemes.  The  best  known 
species  are  P.  capensis  and  P.  rosea,  which  are 
popular  as  greenhouse  and  garden  plants.  They 
are  easily  propagated  by  cuttings,  and  will  thrive 
in  any  good  potting  or  garden  soil.  In  cold 
temperate  climates  cuttings  rooted  in  the  early 
autumn,  grown  in  the  greenhouse  during  the 
winter,  and  transplanted  to  the  garden  in  the 
spring,  will  blossom  through  the  summer  and 
autumn  and  may  then  be  used  as  winter  plants 
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or  kept  in  a  cellar.  In  southern  California  an^i 
other  mild  climates  the  plants  often  climb  15 
feet  or  more  if  not  molested,  but  in  green- 
houses they  are  usually  straggling  shrubs. 

Plumbago,  or  Graphite,  also  called  Black 
Lead,  a  form  of  native  carbon  containing  from 
about  50  to  nearly  100  per  cent  of  that  element. 
It  crystallizes  in  hexagonal  plates,  has  a  steel- 
gray  or  iron-black  color,  metallic  lustre,  is 
slippery  to  the  touch  and  very  soft,  so  that  it 
can  be  cut  with  a  knife,  and  produces  a  black, 
shining  streak.  It  has  a  specific  gravity  of 
from  1.9  to  2.3.  It  is  usually  mixed  with  iron 
and  frequently  contains  a  small  quantity  of 
impurities.  The  mineral  is  mined  in  consider- 
able quantities  in  its  crystalline  form  <it 
Hague,  N.  Y.,  and  in  Chester  County,  Pa.  It 
is  also  found  in  Alabama,  Wyoming,  North 
Carolina,  Wisconsin,  and  as  amorphous 
graphite  in  Rhode  Island  and  Michigan.  In 
its  purest  state  it  is  obtained  in  Ceylon  and 
in  the  district  of  Semipalatinsk  in  Siberia.  It 
is  also  produced  in  Austria-Hungary,  Italy. 
Bavaria,  Japan,  Mexico,  and  Canada.  It  is 
largely  used  for  pencils,  as  a  lubricator,  in 
crucibles,  paint,  stove  blacking,  and  as  a  con- 
ductor of  electricity  over  non-conducting  sur- 
faces such  as  gutta-percha. 

Artificial  graprite  is  manufactured  in  large 
quantities  at  Niagara  Falls.  The  production  of 
the  mineral  in  the  United  States  has  steadily 
risen.  In  IQ02  it  amounted  to  4,176,824  pounds 
of  the  crystalline  variety,  valued  at  $153,147, 
and  4,739  tons  of  the  amorphous  kind,  valued 
at  $55,964. 

Plumbers'    and    Steam    Fitters'    Supplies. 

The  word  "  plumbing,"  derived  from  the  Latin 
plumbum  (lead),  as  originally  used,  meant  to  seal 
or  repair  with  this  metal,  but  the  term  as  now 
used,  in  its  broadest  sense,  means  the  pipes,  con- 
nections, fixtures,  etc.,  used  for  the  purpose  of 
supplying  water,  gas  or  heat  from  outside  places 
to  the  interior  of  a  building,  or  of  carrying  these 
throughout  the  building;  and  also  for  the  pur- 
pose of  drainage.  All  the  ancient  nations  em- 
ployed lead  pipes  to  some  extent;  water  was 
universally  conveyed  through  tliem  when  the 
pressure  was  too  great  for  earthenware  pipes: 
and  the  Romans  used  them  in  their  aqueducts 
in  crossing  ravines  or  valleys  where  the  con- 
struction of  bridgework  was  difficult  or  im- 
possible. 

The  improvement  in  plumbing  fixtures  was 
remarkably  slow,  and  has  taken  place  within  the 
last  65  years.  The  trade  of  plumbing  was  prac- 
tically unknown  prior  to  that  time,  but  upon  the 
completion  of  the  Croton  Aqueduct  in  1842. 
more  substantial  and  durable  pipes  and  fittings 
became  necessary,  a  condition  which  ultimately 
led  to  the  establishment  of  manufactories  of 
plumbers'  supplies.  At  first  these  concerns  were 
engaged  almost  exclusively  in  the  manufacture 
of  lead  pipe,  sheet  lead,  or  iron  pipe,  which 
were  the  principal  articles  used  by  the  plumber, 
but  to-day  lead  has  been  largely  replaced  by 
other  metals,  and  we  find  that  the  plumber  and 
the  gas,  steam,  and  water  fitter  use  lead,  copper, 
brass,  and  various  styles  of  plated  pipe,  and 
that  the  use  of  vitrified  clay  or  sewer  pipe  has 
been  almost  entirely  abandoned,  except  for  con- 
necting the  bouse  and  street  sewerage  systems. 
The  grade  of  work  done  by  the  plumber   has 


made  a  very  material  advance,  the  work  being 
done  by  licensed  plumbers  only,  and  in  many 
cases  under  the  direct  supervision  of  expert  in- 
spectors employed  by  the  city.  In  nearly  all 
large  cities  plumbing  is  governed  bv  rules  and 
regulations,  carried  into  effect  by  the  depart- 
ment of  the  city  government  appointed  for  that 
purpose,  and  it  is  the  duty  of  such  departments 
to  enforce  the  regulations  which  define  the  class 
of  work  to  be  done,  the  sizes  of  the  various 
kinds  of  pipes  to  be  used,  the  class  of  fixtures, 
etc.  Such  work  usually  comes  under  the  super- 
vision of  the  building,  or  the  sewerage  and  water 
supply  departments.  The  service  pipe,  which 
connects  the  system  of  supply  pipes  in  a  build- 
ing with  the  main  in  the  street,  is  generally  laid 
by  the  water  department. 

For  many  years  the  entire  plumbing  system 
of  the  ordinary  dwelling  consisted  of  a  sink  with 
hot  and  cold  water  faucets  over  it,  and  con- 
nected with  the  water-back  and  boiler  attach- 
ments of  the  range.  This  was  followed  by  the 
installation  of  the  bath-tub  —  an  unsightly 
affair,  consisting  of  a  wooden  box  lined  with 
lead.  This  was  in  time  replaced  by  the  cast- 
iron  tub,  then  the  copper-lined  tub,  both  of 
which  were  superseded  by  the  modern  porce- 
lain bath-tub,  now  brought  to  the  acme  of  per- 
fection. At  the  present  time  the  various  appli- 
ances in  the  plumbing  trade  known  as  fixtures 
are  almost  innumerable.  Faucets,  cocks,  and 
valves  are  provided  for  each  place  where  water 
is  drawn ;  laundry  tubs,  provided  with  hot  and 
cold  water  pipes,  are  installed  in  the  kitchen; 
marble,  cast-iron,  or  steel  wash  bowls  are  placed 
in  the  bath-rooms  or  sleeping-rooms  of  a  dwell- 
ing; and  shower  and  foot-baths  are  provided 
when  desired. 

The  main  feature  of  the  plumbing  in  a 
modern  dwelling  lies  in  the  water-closet  and  the 
system  of  pipes  which  carry  off  fouled  water. 
In  this  division  of  plumbing  more  care  and  in- 
genuity have  to  be  exercised  by  the  plumber 
than  in  any  other  line  of  the  trade,  for  it  is 
with  this  division  more  than  anv  other  that  the 
question  of  general  public  health  is  concerned. 
Sewage  is  a  constant  menace  to  health  and  it  is 
the  carrying  off  of  refuse  upon  which  the  manu- 
facturers have  turned  their  inventive  faculties. 
Though  water-closets  have  been  in  use  as  long 
as  have  bath-tubs,  no  special  attention  was  paid 
to  their  improvement  in  construction  till  177.S. 
when  the  first  patent  was  taken  out  in  England 
by  a  watchmaker,  named  Alexander  Curnmings. 
This  was  of  the  siphon-trap  style,  and  in  1778 
was  followed  by  a  closet  with  a  valve  which 
worked  on  a  hinge  at  the  bottom  of  the  bowl, 
the  invention  of  Joseph  Bramah.  In  1792  an- 
other patent  was  granted  for  a  valve  closet  sup- 
plied with  a  tank,  the  hopper  of  which  was 
flushed  by  pressure  on  the  seat.  From  that  time 
the  inventions  were  many  and  various,  until  at 
the  present  time  we  have  valve  closets,  pan 
closets,  plunger  closets,  hopper  closets,  cistern 
closets,  siphon  closets,  and  latrines.  The  old- 
fashioned  pan  closet,  used  almost  universally 
many  years  ago,  was  one  of  the  most  unsanitary 
of  all  the  plumbing  fixtures  in  use,  and  because 
of  its  filth  and  stench  has  been  generally  dis- 
carded. It  consisted  of  a  metal  pan  which 
worked  on  hinges,  and  when  let  down  emptied 
the  contents  into  the  discharge  pipes.  Then 
came  the  valve  and  plunger  closets,  which  were 
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later  superseded  by  the  siphon  closets.  The 
valve  closet  takes  its  vi'ater  from  the  main 
service  pipe,  whereas  the  cistern  closet  receives 
its  supply  of  water  in  the  tank  from  the  main, 
and  it  is  then  discharged  in  the  bowl  by  pulling 
a  hanging  chain  attached  to  a  lever,  which  raises 
the  valve  in  the  cistern. 

Water-closets  are  now  most  generally  con- 
structed of  glazed  earthenware,  some  are  made 
of  the  finest  bone  china,  and  others  again  are 
made  of  cast-iron  for  sake  of  economy.  In 
cheap  flats,  however,  the  old-styled  closed 
plumbing  has  given  way  to  the  most  modern 
sanitary  appliances,  and  open  work  is  generally 
to  be  found  even  in  the  poorest,  because  of  its 
cleanliness,  healthfulness,  and  ease  of  access  to 
repair. 

Having  described  the  various  appliances 
which  are  to  a  certain  degree  familiar  to  all, 
the  next  part  of  the  general  sanitary  system  to 
be  considered  is  the  arrangement  of  pipes  and 
appliances  which  connect  the  basins,  sinks,  and 
water-closets  with  the  general  sewer.  Ventila- 
tion is  one  of  the  most  important  subjects  which 
the  sanitary  plumber  must  imderstand.  How  to 
prevent  gases  arising  from  sewers — for  where 
there  are  sewers  there  is  sure  to  be  sewer-gas, — 
and  how  to  prevent  the  air  in  a  room  from  be- 
coming foul,  have  been  constant  sources  of 
trouble  to  the  modern  sanitary  plumber,  and 
that  he  has  solved  these  problems  has  probably 
resulted  in  more  benefit  and  insured  the  public 
against  more  harm  from  diseases  attendant  upon 
these  evils  than  any  other  one  thing.  It  is  an 
indisputable  fact  that  the  wise  and  exact  observ- 
ance of  these  sanitary  laws  has  been  a  potent 
factor  in  materially  reducing  the  death  rate  in 
our  larger  cities. 

In  this  system  of  pipes  the  most  important 
object  is  to  prevent  the  air  within  them  from 
gaining  access  to  the  building.  This  is  most 
generally  done  by  means  of  a  trap  or  depression 
in  the  pipe,  or  by  making  the  internal  pipes  gas- 
tiglit.  The  inverted  siphon,  sealed  by  water 
lying  in  the  bend,  is  probably  the  best  form  of 
trap.  Fresh  air  should  have  free  access  to  the 
pipes,  the  air  of  the  sewer  should  be  shut  off 
from  that  of  the  pipes  within  the  house,  and 
fouled  water  should  be  immediately  and  com- 
pletely removed  from  the  vicinity  of  the  build- 
ing. The  ventilation  largely  affects  the  methods 
of  connecting  the  main  drain  with  the  soil-pipes. 
The  most  general  and  easiest  method  of  ventilat- 
ing the  soil-pipe  is  to  extend  the  drain  pipe  to 
a  point  above  the  roof,  and  through  this  the  cur- 
rent of  air,  which  comes  in  at  the  manholes  in 
the  street  and  passes  alon.g  the  street  sewers, 
flows  upward  and  out.  The  method  is  most 
effective  where  the  street  sewers  are  constructed 
on  the  "  separate  "  system,  but  where  the  street 
sewers  are  built  on  the  "combined  "  plan,  it  is 
preferable  to  have  a  trap  on  the  house  sewer  in 
connection  with  the  fresh  air  inlet,  because  of 
the  fact  that  the  foul-air  currents  are  thus 
diverted  from  the  interior  pipes  an.d  a  current 
of  fresh  air  is  forced  upward  through  the  soil 
and  ventilating  pipe. 

Waste  pipes  should  be  of  lead,  though  some- 
times cast  or  wrought-iron  is  preferable  and  the 
soil,  waste,  and  ventilating  pipes  should  be  ex- 
posed as  much  as  possible  for  purposes  of  in- 
spection or  repair.  The  main  house  drain,  and 
the  soil  pipe  should  be  of  heavy  cast-iron  with 


lead-calked  joints,  and  all  iron  pipes  and  fittings 
should  be  coated  with  coal-pitch  varnish,  both 
inside  and  outside.  If  plumbing  work  be  carried 
out  on  the  ideas  set  forth,  w'ith  proper  traps, 
light,  ventilation,  simplicity,  accessibility,  good 
workmanship  and  a  high  grade  of  material 
throughout,  the  public  health  will  properly  be 
insured  a.gainst  the  ravages  of  disease  so  com- 
mon before  the  improved  appliances  came  into 
vogue. 

Another  distinct  division  of  the  plumbing 
trade  is  the  carrying  of  steam  in  pipes  through- 
out a  building.  Prior  to  1840  and  even  as  late 
as  the  Civil  War,  the  growth  of  steam  heating 
had  not  assumed  any  great  proportions.  Eng- 
lish inventors  had  made  many  attempts  at  steam  J 
heating  by  means  of  small  pipes  connected  with  f 
boilers,  on  the  theory  that  this  would  create  a 
high  temperature.  But  this  soon  gave  way  to 
the  low  pressure  system  because  of  the  fact  that 
there  was  little  or  no  wear  upon  the  apparatus, 
and  the  generation  of  the  low  pressure  saved 
fuel.  Joseph  Nason,  of  New  York,  and  J.  J. 
Walworth,  of  Boston,  were  largely  instrumental 
in  the  earlier  development  of  the  industry. 
Boilers  were  first  used,  but  these  were  quickly 
followed  by  radiators  constructed  of  wrought- 
iron  tubes,  both  vertical  and  horizontal.  In  1865 
the  manufacturers  began  to  make  heating  boil- 
ers and  radiators  from  cast-iron,  and  the  manu- 
facture of  steam  and  hot-water  furnaces  has 
become  an  industry  of  great  importance.  The 
development  of  the  modern  office  building  has 
in  a  large  measure  added  to  the  success  of  this 
branch  of  the  trade,  for  it  is  in  these  that  this 
system  of  heating  is  carried  to  its  greatest  de- 
gree of  perfection.  The  boilers  used  in  these 
buildings  are  of  wrought-iron  or  steel,  because 
the  running  of  elevators,  electric  lights  and 
pumps,  necessitates  that  a  high  pressure  be 
maintained  on  the  boiler. 

The  statistics  for  this  industry  prior  to  the 
Civil  War  are  meagre,  but  in  i8-|0  the  amount 
of  business  did  not  exceed  $200,000  on  an  in- 
vested capital  of  $75,000.  In  i860  the  number 
of  plumbing  and  gas  fitting,  and  plumbers'  sup- 
ply factories  was  170;  capital  invested,  $676,400; 
employees,  1.098;  wages,  $415,590;  cost  of 
m.aterials  used,  $786,73,3;  value  of  product,  $1,- 
698,920.  In  1890  the  number  of  establishments 
had  increased  to  5,449;  capital,  $39,013.354 : 
value  of  product,  $92,866,389.  In  1900  there 
were  12.050  establishments,  with  $60,700,702  cap- 
ital, and  'products  valued  at  $146,623,752,  See 
Boiler;  B,\th:  Dr.mn'.xoe;  S-vnit.^ry  Engineer- 
ing ;  Sanitary  Science  and  Public  Health  ; 
Valves  ;  Water,  Its  Rel.\tion  to  Disease  ;  Etc, 

Plume-moth,  or  Featherwing,  one  of  the 
small  moths  of  the  family  Ptcrophorido'.  allied 
to  the  clothes-moths,  which  are  readily  distin- 
guished from  all  others  by  the  fact  that  their 
wings  are  deeply  cleft,  so  as  to  resemble  five 
feathers  on  each  side  of  the  body. 

Plumed  Knight,  The,  a  name  applied  to 
James  G.  Blaine  (q,v,).  It  was  first  used  in  a 
speech  made  by  Colonel  Robert  G,  Ingersoll, 
when  nominating  Mr,  Blaine  for  the  presi- 
dency in  1876, 

Plumier,  Charles,  shiirl  plii-me-a,  French 
botanist:  b.  Marseilles.  France,  1646;  d.  Santa 
Maria,  near  Cadiz.  Spain,  1704,  He  studied 
under  Joseph  de  Tournefort  and  in  1689  went 
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to  the  West  Indies,  engaged  in  botanical  re- 
searches under  the  government  and  on  his 
return  pubhshed  'Description  des  Plantes  de 
I'Amerique'  (1693).  Subsequently  in  1693  and 
1695  he  made  voyages  to  America  at  the  request 
of  the  king,  and  he  was  about  to  sail  on  a  fourth 
voyage  when  he  died.  His  'Traite  des  Fougeres 
de  I'Ameriques'  (1705)  is  still  an  authority; 
among  his  other  works  are  many  valuable  manu- 
scripts in  the  library  of  Paris  and  in  the  Jardin 
des  Plantes,  and  'Nova  Plantarum  America- 
narum  Genera'  (1703).  Consult  Haller,  'Bibli- 
otheca  Botanica.' 

Plum'met,  or  Plumb-line,  a  leaden  or  other 
weight  let  down  at  the  end  of  a  cord  to  regulate 
any  work  in  a  line  perpendicular  to  the  horizon, 
or  to  sound  the  depth  of  anything.  Masons,  car- 
penters, etc.,  use  a  plumb-line  fastened  on  a  nar- 
row board  or  plate  of  brass  or  iron  to  judge 
whether  walls  or  other  objects  be  perfectly  per- 
pendicular, or  plumb  as  the  artificers  call  it. 
Near  a  range  of  high  mountains  the  plumb-line, 
as  can  be  shown  by  special  arrangements,  is  not 
perfectly  true,  but  inclines  toward  the  moun- 
tains ;  and  officers  in  charge  of  the  United  States 
Coast  and  Geodetic  Survey  among  the  Hawaiian 
Islands,  have  observed  that  the  deviation  of  a 
plumb-line  from  the  vertical  is  greater  in  the 
case  of  mountains,  in  an  island  than  in  conti- 
nental mountains,  and  greater  in  the  neighbor- 
hood of  extinct  volcanoes  than  in  that  of  active 
volcanoes.  In  given  localities  the  plumb-line  also 
varies  according  to  the  ebb  and  flow  of  the  tide. 

Plumptre,  pliimp'tr,  Edward  Hayes,  Eng- 
lish theologian  and  scholar :  b.  London  6  Aug. 
1821 ;  d.  Tunbridge  Wells  i  Feb.  1891.  He  was 
educated  at  Oxford,  and  was  successively  chap- 
lain at  King's  College,  London  (1847),  professor 
of  pastoral  theology  there  (1853),  and  professor 
of  exegesis  there  in  1864.  He  was  also  appointed 
prebendary  of  St.  Paul's,  London  (1863),  rector 
of  Pluckley,  Kent  (1869),  and  vicar  of  Bickley, 
Kent,  in  1873.  In  1869-74  he  was  one  of  the 
revisers  of  the  Old  Testament  and  was  appointed 
Dean  of  Wells  in  1881,  a  position  which  he  held 
until  his  death.  Among  his  published  works  are : 
'Lazarus  and  other  Poems'  (1864)  ;  'Master  and 
Scholar,'  verse  (1866);  'Christ  and  Christen- 
dom' (1867)  ;  an  excellent  verse  translation  of 
Sophocles  (1865),  and  a  similar  one  of  ^Eschylus 
(1868)  ;  'Biblical  Studies'  (1870)  ;  'The  Law  of 
Progress  in  Theology'  (1876);  'St.  Paul  in 
Asia'  (1877)  ;  'Movements  in  Religious 
Thought :  Romanism,  Protestantism,  Agnosti- 
cism' (1879);  'Theology  and  Life'  (1884); 
'Things  New  and  Old,'  verse  (1884);  'The 
Spirits  in  Prison'  (1884)  ;  a  verse  translation  of 
the  Commedia  and  Canzoniere  of  Dante 
(1886-7);     'Wells     Cathedral    and    its    Deans' 
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'Life  of  Bishop  Thomas  Flen'    (1888). 


Plun'ket,  William  Conyngham,  ist  Baron 
Plunket,  British  statesman :  b.  Enniskillen, 
Ireland,  I  July  1764;  d.  Old  Connaught,  Wick- 
low,  Ireland,  4  Jan.  1854.  He  was  graduated 
from  Dublin  University  in  1784,  admitted  to 
the  bar  in  1787  and  in  1797  became  king's  coun- 
sel. In  1789-1800  he  sat  for  Charlemont  in  the 
Irish  Parliament  and  acquitted  himself  with 
much  credit  until  the  extinction  of  that  body. 
He  was  appointed  solicitor-general  in  1803  and 
appeared  for  the  prosecution  at  the  trial  of 
Robert  Emmet ;  in  1805  he  was  appointed  attor- 


ney-general for  Ireland  and  in  1807  and  1812-22 
sat  in  the  British  House  of  Commons,  where  as 
a  Protestant  he  made  a  resolute  fight  for  Catholic 
emancipation.  In  1822  he  was  raised  to  the 
peerage,  was  attorney-general  of  Ireland  1822-7, 
chief-justice  in  1827-30  and  lord-chancellor  from 
1830-41,  when  he  retired  from  public  life.  Con- 
sult:  David  Plunket, 'Life,  Letters,  and  Speeches 
of  William  Conyngham  Plunket'   (1867). 

Pluralism.  This  term  is  used  in  current 
philosophical  discussion  to  denote  the  view  that 
regards  the  world  as  composed  of  a  number  or 
plurality  of  beings  of  distinct  and  independent 
nature.  It  is  thus  opposed  to  Monism  (q.v.), 
which  asserts  that  there  is  only  one  ultimate 
form  of  reality  (as  for  example,  with  Spinoza, 
who  regards  all  finite  things  as  modes  or  mani- 
festations of  one  substance,  or  with  the  idealism 
of  the  present  day  which  interprets  all  forms  of 
existence  as  parts  of  an  Absolute  Experience). 
In  some  sense  both  iNIonism  and  Pluralism  must 
be  true ;  that  is,  in  some  sense  the  world  is  one, 
a  single  universe,  and  in  some  sense  it  is  com- 
posed of  many  various  parts.  The  ultimate  prob- 
lem of  philosophy  is  to  define  the  sense  in  which 
each  of  these  propositions  is  true,  to  reconcile  the 
point  of  view  of  the  one  with  that  of  the  many. 
The  practical  motive  in  the  opposition  be- 
tween Monism  and  Pluralism  lies  diiefly  in  the 
necessary  implications  of  these  theories  regard- 
ing the  place  and  importance  of  the  human  in- 
dividual in  the  world.  Pluralism  is  a  protest 
against  a  Monism  that  would  merge  the  many 
individuals  in  a  one  all-embracing  absolute  sys- 
tem, and  thus  leave  no  place  for  their  independ- 
ent life  and  power  of  free  initiative.  Against  the 
"block  world"  of  Monism,  the  Pluralists  insist 
on  the  separateness  and  uniqueness  of  the  per- 
sonal life  of  the  human  individual,  which  cannot 
be  reduced  to  a  mere  part  or  element  in  a  larger 
whole.  On  the  other  hand,  the  Monists  point 
out  that  through  over-emphasizing  the  independ- 
ence and  separateness  of  individuals,  the  Plural- 
ists are  unable  to  reach  any  intelligible  concep- 
tion of  a  system  or  imiverse  of  things,  or  to 
discover  any  common  standard  of  truth  or  of 
conduct.  J.  E.  Creighton, 

Professor  of  Philosophy,  Cornell  University. 
Plush,  a   textile   fabric   having  a   cut  nap 
the  same  as  velvet  or  fustian. 

Plutarch,  ploo'tark  (Gr.  (UXoirapxoi),  Greek 
writer :  b.  Cha;ronea,  Bceotia,  about  46  a.d.  ;  d. 
there  about  125.  He  studied  philosophy  under 
Ammonius,  a  peripatetic  philosopher  of  Attiva, 
in  66  A.D.,  which  is  the  only  indication  of  his 
age.  He  several  times  visited  Rome,  where,  dur- 
ing the  reign  of  Vespasian  he  remained  for  some 
little  time,  giving  lectures  in  philosophy  and 
collecting  materials  for  his  'Lives.'  He  spent 
his  later  years  at  Chaeronea,  where  he  had  a 
priesthood  and  was  also  an  archon  and  building- 
inspector.  His  'Parallel  Lives  of  Illustrious 
Greeks  and  Romans'  is  the  work  to  which  he 
owes  his  fame.  The  lives  are  written  in  pairs, 
one  Greek  and  one  Roman,  followed  by  a  com- 
parison of  the  two,  which  in  some  instances  is 
wanting.  A  few  of  the  'Lives'  themselves  are 
lost.  In  these  'Lives'  Plutarch  is  said  to  have 
quoted  250  authors,  the  works  of  many  of  whom 
are  lost.  The  work  is  chiefly  intended  for  the 
illustration  of  character,  and  as  he  makes  use  of 
incidents  for  this  purpose  without  regard  to  their 
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relative  value,  is  only  partially  serviceable  for 
historical  purposes.  In  the  arrangement  of  his 
incidents  he  does  not  always  follow  a  chrono- 
logical order.  Their  excellence  consists  mainly 
in  their  fidelity  in  biographical  portraiture.  They 
traverse  all  of  the  classical  antiquity,  are  the 
prime  authority,  and  the  only  one,  for  numberless 
factors,  and  contribute  more,  perhaps,  along  cer- 
tain lines  to  the  knowledge  of  the  ancient  world 
than  does  any  other  one  work.  A  knowledge  of 
them  was  long  considered  indispensable  to  cul- 
ture. A  Latin  collection,  consisting  of  transla- 
tions made  by  different  persons  of  the  separate 
lives,  was  printed  in  Rome  in  two  volumes  folio 
in  1470.  The  first  edition  of  the  text  was  printed 
in  Florence  in  1517.  An  edition  by  Bryan,  with 
Latin  translation  (completed  after  his  death  by 
Du  Soul),  was  published  in  17J9.  There  are 
editions  by  Coraes  (1809-15),  Sintenis 
(1839-46),  and  Diibner  (1846-7).  Among 
translations  there  is  the  fine  French  translation 
by  Amyot  (1559),  and  there  is  of  this  the  worthy 
English  version  by  Sir  Thomas  North  (1579), 
characterized  as  "Shakespeare's  storehouse  of 
learned  history,"  since  to  it  the  great  dramatist 
was  indebted  for  his  outlook  on  classical  history 
and  some  of  his  finest  characters  and  plots,  as 
also  one  by  Evelyn,  Garth,  Creech,  and  others, 
with  a  life  by  Dryden  (1638-86);  and  one  by 
John  and  William  Langhorne  (1770,  with  sev- 
eral subsequent  improved  editions).  The  trans- 
lation called  Dryden's  was  corrected  and  re- 
vised by  A.  H.  Clough,  and  published  in  1859. 
George  Long  has  translated  and  annotated  some 
of  the  'Lives.*  Plutarch's  other  works,  about 
60  in  number,  are  generally  classed  as  'Moralia,* 
though  some  of  them  are  narrative.  Philemon 
Holland  executed  an  English  translation  of  the 
•Morals'  (1603),  and  there  is  also  a  translation 
revised  by  W.  W.  Goodwin  (1874-8).  An  edi- 
tion of  all  the  works  of  Plutarch,  by  J.  C.  Hut- 
ten,  appeared  at  Tiibingen  (1791-1805).  There  is 
also  a  Paris  edition  with  Latin  translation 
(1862-77).  The  best  text  of  the  'Moralia'  is 
that  of  Bernardakis  (1888-97).  The  name  Plu- 
tarch is  sometimes  given  to  a  collection  of  lives 
of  distinguislied  men.  Consult  also  Volkmann, 
'Leben,  Schriften,  und  Philosophic  des  Plu- 
tarch'   (1S69). 

Plu'teus.     See  Larva. 

Pluto,  ploo'to,  in  Greek  mythology,  the 
giver  of  wealth,  or  Hades,  the  god  of  the  lower 
world.  The  former  name  gradually  superseded 
the  latter,  which  was  more  commonly  used  by 
the  poets.  He  was  the  third  son  of  Cronus  and 
Rhea,  a  brother  of  Zeus  (Jupiter)  and  Poseidon 
(Neptune),  and  to  him,  on  the  partition  of  the 
world,  fell  the  kingdom  of  the  shades.  But 
there  was  another  view  of  his  character.  He 
became  a  benevolent  being,  who  held  in  his  hand 
the  keys  of  the  earth,  and  blessed  the  year  with 
fruits ;  for  from  the  depths  of  the  earth  pro- 
ceed the  grains  and  the  plenty  which  attends 
them.  He  fought  with  his  brothers  against  the 
Titans,  and  received  from  the  Cyclopes,  whom 
he  had  released,  the  helmet  that  makes  its  wearer 
invisible,  which  he  lent  to  Hermes  in  the  war 
of  the  giants,  and  to  Perseus  in  his  expedition 
against  the  Gorgons,  and  which  afterward  came 
into  the  possession  of  Meriones.  He  judges 
every  open  and  secret  deed,  and  to  him  are  sub- 
ordinate  the   three  judges   v^acus,    Minos,   and 


Rhadamanthus.  The  cypress,  the  box,  the  nar- 
cissus, and  the  plant  adiantum  (maiden-hair) 
were  sacred  to  him :  oxen  and  goats  were  sacri- 
ficed to  him  in  the  shades  of  night,  and  his  priests 
were  crowned  with  cypress.  He  is  represented 
in  gloomy  majesty,  his  forehead  shaded  by  his 
hair,  and  with  a  thick  beard.  His  head  is  some- 
times covered  with  a  veil.  He  frequently  also 
wears  his  helmet,  or  a  crown  of  ebony,  or  a 
wreath  of  adiantum  or  narcissus.  In  his  hand  he 
holds  a  two-forked  sceptre,  a  staff  or  a  key ;  by 
his  side  is  Cerberus.  He  is  either  seated  on  a 
throne  of  ebony  or  in  a  chariot.  Since  he  did 
not  heed  sacrifice  or  prayer,  he  was  worshipped 
only  on  rare  occasions.  The  Romans  identified 
him  partly  with  Orcus,  partly  with  Dis.  See 
Persephone. 

Pluton'ic  Rocks,  those  igneous  rocks 
which  were  formed  at  great  depths  beneath  the 
surface  of  the  earth,  under  pressure.  They  have 
usually  a  distinctly  crystalline  structure  due  to 
their  having  cooled  slowly,  and  are  contrasted 
with  volcanic  rocks  which,  while  also  of  igneous 
origin,  have  been  poured  out  at  or  near  the 
surface  of  the  earth  and  have  solidified  there. 
The  granites  are  the  chief  of  the  plutonic  rocks. 

Plutus,  ploo'tiis,  Greek  god  of  wealth,  son 
of  lasion  and  Demeter.  He  was  blinded  by 
Zeus  in  order  that  he  might  not  confer  riches  on 
the  good  alone.  Li  Greek  statuary  he  is  repre- 
sented as  a  boy  with  a  cornucopia  symbolically 
indicating  that  through  agriculture  comes  wealth. 
His  residence  is  beneath  the  ground  and  this 
has  sometimes  confused  his  identity  with  that 
of  Pluto.  He  comes  to  mortals  weak  and  lame, 
but  departs  from  them  with  winged  feet. 

Pluviose,  plii-ve-oz,  in  French  chronology, 
the  name  adopted,  in  October  1793,  by  the  French 
Convention  for  the  fifth  month  of  the  republican 
year.  It  commenced  on  20  January  and  was 
the  second  winter  month. 

Plymley,  plim'li,  Peter,  pseudonym  of 
Sydney  Smith  (q.v.).  In  1807-08  he  published 
'Letters  on  the  Subject  of  the  Catholics  to  my 
Brother  Abraham  by  Peter  Plymley,*  which  en- 
joyed a  wide  circulation  and  greatly  furthered 
the  cause  of  Catholic  emancipation. 

Plymouth,  plim'uth,  England,  an  impor- 
tant seaport  and  commercial  town  of  Devon- 
shire, on  Plymouth  Sound,  between  the  estu- 
aries of  the  Plym  and  Tamar,  36  miles  southwest 
of  Exeter.  Devonport  on  the  west,  Stone- 
house  in  the  middle,  and  Plymouth  proper  on  the 
east,  constitute  the  aggregate  known  as  "The 
Three  Towns."  Devonport  has  on  the  west  the 
Hamoaze  or  lower  part  of  the  Tamar  estuary, 
and  is  divided  from  Stonehouse  and  Plymouth 
proper  by  an  inlet  crossed  by  several  bridges, 
(See  Stonehouse  and  Devonport.)  Plymouth 
extends  from  Stonehouse  on  the  west  to  the 
Plym  or  Catwater  on  the  east.  The  site  is  un- 
even, consisting  of  a  central  hollow  and  two  con- 
siderable eminences,  one  on  the  north,  and  the 
other,  called  the  Hoe,  on  the  south,  laid  out  as 
a  promenade  and  recreation  ground,  from  which 
a  magnificent  view  is  obtained.  On  the  Hoe  has 
been  re-erected  (Smeaton's)  old  Eddystone  light- 
house, and  there  are  also  here  a  statue  of  Sir 
Francis  Drake,  and  a  memorial  of  the  Armada. 
At  the  east  end  of  the  Hoe,  on  a  bold  headland, 
stands  the  citadel  erected  in  the  time  of  Charles 
II.     The  older  parts  of  the  town  consist  of  nar- 
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row  and  irregular  streets,  devoid  of  architec- 
tural beauty,  and  often  steep  and  winding.  But 
in  the  newer  parts  and  suburbs  many  handsome 
terraces  and  villas  have  been  erected.  The  pub- 
lic buildings  include  the  guildhall,  a  handsome 
Gothic  building ;  the  Royal  Hotel  and  theatre,  in 
the  Grecian  style;  the  post-office;  the  custom- 
house, the  exchange,  the  Athenaeum,  the  Mechan- 
ics' Institute,  the  Plymouth  and  Cottonian  public 
library,  containing  10,000  volumes,  and  a  col- 
lection of  original  drawings,  prints,  paintings, 
and  artistic  articles,  the  grammar  and  other  en- 
dowed schools,  the  Public  Dispensary,  Female 
Penitentiary,  Eye  Infirmary,  South  Devon  and 
East  Cornwall  Hospital,  etc.  The  laboratory 
and  headquarters  of  the  Marine  Biological  As- 
sociation are  located  here.  Among  ecclesias- 
tical buildings  are  the  two  parish  churches.  Saint 
Andrew's  church,  a  fine  Gothic  building  of  the 
15th  century  containing  some  fine  monuments, 
and  Charles'  church,  of  the  17th  century,  with  an 
elegant  spire ;  Sherwell  Congregational  chapel, 
and  the  Roman  Catholic  cathedral. 

The  manufactures  include  soap,  sail-cloth, 
brushes,  Roman  cement,  earthenware,  rope  and 
twine,  etc.,  and  there  are  also  ship-building 
yards,  foundries,  two  sugar  refineries,  breweries, 
starch-w-orks,  and  flax,  saw,  and  flour  mills,  to- 
gether with  limestone  quarries.  The  fisheries, 
chiefly  of  whiting,  hake,  and  mackerel,  are  very 
productive.  The  trade  also,  both  coasting  and 
foreign,  is  very  important.  Steamers  ply  regu- 
larly to  North  America,  the  Cape,  Australia, 
New  Zealand,  the  West  Indies,  etc.  The  parts 
of  the  port  chiefly  appropriated  for  mercantile 
shipping  are  Sutton  Pool  and  Mill  Bay,  par- 
ticularly the  latter,  where  there  are  extensive 
wet-docks,  and  the  largest  vessels  lie  in  safety 
along  its  fine  pier  and  pontoon  even  at  low 
water. 

Plymouth  owes  its  celebrity  chiefly  to  its  im- 
portance as  a  great  royal  naval  station,  for 
which  the  spaciousness  of  its  sound  renders  it 
admirably  suited.  Originally,  however,  the 
sound,  about  three  miles  wide  at  its  mouth,  be- 
ing open  to  the  southwest  winds,  left  vessels  at 
anchor  exposed  to  the  greatest  danger.  With 
the  view  of  protecting  the  anchorage  from  the 
heavy  swell  of  the  sea,  the  stupendous  Ply- 
mouth breakwater  was  undertaken,  and  finally 
completed  at  an  expense  of  about  $10,000,000. 
On  the  west  end  of  the  breakwater  a  lighthouse, 
68  feet  above  the  platform,  and  visible  at  the 
distance  of  eight  miles,  except  in  foggy  weather, 
has  been  erected,  but  the  entrance  into  the  sound 
is  guided  by  the  still  more  celebrated  Eddystone 
lighthouse,  which  stands  on  a  large  cluster  of 
rocks  in  the  channel  opposite  to  it.  To  defend 
the  port  an  iron-cased  fort  was  built  near  the 
breakwater,  and  Saint  Nicholas,  or  Drake's 
Island,  within  the  breakwater,  has  been  fur- 
nished with  strong  fortifications,  mounted  with 
heavy  guns.  Various  other  forts  and  batteries 
also  defend  the  place.  The  chief  naval  estab- 
lishments are  in  Devonport  and  Stonehouse.  the 
former  having  the  royal  dock-yard  for  building 
and  repairing  ships,  the  steam-yard  for  machin- 
ery and  boilers,  etc. ;  while  Stonehouse  has  the 
victualing  yard,  naval  hospital,  marine  barracks, 
etc.  The  Hamoaze  is  a  favorite  anchorage  for 
men-of-war. 

Plymouth,  originally  a  fishing  village,  bore  in 
very  early  times  the  name  of  Tamarworth, 
which,  after  the  Conquest,  was  changed  to  that 


of  Sutton,  or  South  Town.  It  had  become  a 
considerable  town  under  its  present  name  in 
1438,  W'hen  a  charter,  confirming  its  old  and 
granting  many  new  privileges,  was  conferred 
upon  it  by  Henry  VI.  From  Elizabeth  it  ob- 
tained a  new  charter  through  the  solicitation  of 
Sir  Francis  Drake,  and  on  the  threatened  in- 
vasion of  the  Armada  the  British  fleet  had  its 
rendezvous  here.  Bonaparte  arrived  here  in  the 
Bellerophon  in  1815.  Pop.  (1901J  107,509.  Con- 
sult the  histories  of  the  town  by  Worth  (1871) 
and  Williams  (1898). 

Plymouth,  Mass.,  town,  county-seat  of 
Plymouth  County;  on  Plymouth  Harbor,  a  part 
of  Massachusetts  Bay,  and  on  the  New  York, 
N.  H.  &  H.  R.R. ;  35  miles  southeast  of  Boston. 
It  was  here  that  the  Pilgrims  landed  from  tlie 
Mayflower  in  December  1620,  and  established  the 
first  permanent  colony  in  New  England.  The 
Plymouth  Rock  on  which  they  first  landed  is 
carefully  preserved,  and  is  now  covered  by  a 
granite  canopy.  Other  places  of  interest  in  the 
town  are  Pilgrim  Hall,  where  books,  pictures 
and  other  valuable  relics  of  the  early  days  of  the 
town  are  kept,  and  Cole's  Hill  and  Burial  Hill, 
where  many  of  the  first  settlers  are  buried.  Ply- 
mouth also  has  the  national  monument  to  the 
Pilgrims,  dedicated  in  August  1889.  Its  central 
figure  is  a  granite  statue  of  Faith,  with  the  four 
figures  of  ilorality.  Law,  Education,  and  Free- 
dom at  the  base;  the  height  of  the  monument 
is  81  feet.  The  town  has  a  variety  of  manu- 
factures ;  they  include  duck,  cordage,  woolen 
goods,  tacks,  wire,  nails  and  electrical  supplies. 
The  harbor,  though  large  and  well  protected,  is 
shallow ;  there  is  some  coasting  trade,  and  the 
fisheries  are  of  considerable  importance.  On  ac- 
count of  its  beautiful  situation  and  historic  in- 
terest Plymouth  is  also  a  popular  summer  and 
tourist  resort.  The  waterworks  are  owned  and 
operated  by  the  town.  Pop.  (1890)  7,314; 
(1900)  9.592.  Consult:  Banvard,  'Plymouth 
and  the  Pilgrims'  ;  Davis,  'History  of  the  Town 
of  Plymouth'  (1885);  Bradford,  'History  of 
Plymouth     Plantation'     (1898).      See    Mass.\- 

CHUSETTS. 

Plymouth,  N.  H.,  town,  one  of  the  county- 
seats  of  Grafton  County;  on  the  Pemigewa.sset 
and  Baker  rivers,  and  on  the  Boston  &  Maine 
railroad ;  40  miles  north-northwest  of  Concord. 
It  is  in  a  region  noted  for  fine  scenery,  and  is 
a  popular  summer  resort.  It  has  a  number  of 
manufactures,  including  gloves,  shoes,  boxes, 
lumber,  etc.  It  contains  the  county  court- 
house where  Daniel  Webster  pleaded  his  first 
case ;  and  has  a  public  high  school,  and  a  public 
library.  It  is  also  the  seat  of  the  State  Normal 
School,  and  of  the  Holderness  School  for  Boys 
(Episcopal).     Pop.   (1890)   1,852;   (1900)    1,972- 

Plymouth,  N.  C,  town,  county-seat  of 
Washington  County;  on  the  Roanoke  River,  a 
few  miles  from  where  it  enters  Albemarle 
Sound,  and  on  the  Atlantic  Coast  Line  Rafl- 
road.  105  miles  east  of  Raleigh.  It  fell  into  the 
hands  of  Federal  troops  in  186.2,  was  taken  by 
the  Confederates  in  April  1864  with  the  aid  of 
the  Albemarle  (q.v.).  and  was  reoccupied  by 
the  Federals  in  October.  It  is  the  trade  centre 
of  an  agricultural  region  and  ships  lumber,  cot- 
ton, rice  and  vegetables.  It  is  the  seat  of  a 
State  Normal  School.  Pop.  (1890)  1,212; 
(1900)    1,011. 
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Plymouth     (N.      C),     Engagements     at. 

When  Gen.  Burnside  had  occupied  Roanoke  Is- 
land and  Newbern  in  February  and  March  1862, 
the  Union  gunboats  became  active  in  patrolling 
the  waters  of  North  Carolina  and  seizing  the 
coast  and  river  towns.  Plymouth  was  occupied 
in  June  by  Lieut.  C.  W.  Flusser,  United  States 
Navy,  and  was  held  by  him  until  relieved  15 
June  by  a  company  of  the  9th  New  York  in- 
fantry; 10  Dec.  1862  the  town  was  held  by 
about  300  men  under  command  of  Capt.  Ewer, 
3d  Massachusetts  infantry.  Early  that  morning 
Ewer  was  attacked  by  Lieut. -Col.  John  C.  Lamb, 
with  the  17th  North  Carolina,  a  few  cavalry, 
and  some  artillery,  in  all  about  600  men.  Ewer's 
pickets  were  quickly  driven  in,  and  his  :nen  took 
refuge  in  the  custom-house.  Lamb's  artillery 
opened  fire ;  the  town  was  fired  in  several  places ; 
and  the  gunboat  Southfield,  lying  abreast  of  the 
place,  received  a  shot  in  her  boiler,  which  dis- 
abled her,  and  she  drifted  down  the  stream. 
The  gunboat  Commodore  Perry  coming  up. 
Lamb  retired  after  being  in  the  town  about  an 
hour  and  reducing  most  of  it  to  ashes.  From 
10  to  13  March  1863  the  17th  North  Carolina 
hovered  about  the  place  and  made  demonstra- 
tions upon  it,  but  the  regiment  retired  when  the 
gunboats  came  up  from  Albemarle  Sound.  The 
gunboats  had  been  relied  upon  to  hold  the  place, 
but  it  was  now  strongly  fortified  on  the  land 
side  and  garrisoned,  and  early  in  April  1864  was 
held  by  Gen.  H.  W.  Wessells,  with  four  regi- 
ments of  infantry,  detachments  of  cavalry  and 
artillery,  in  all  about  3,000  men.  As  before,  the 
principal  reliance  for  the  defense  of  the  place 
was  the  navy. 

In  the  spring  of  1864  the  Confederate  au- 
thorities at  Richmond  determined  that  an  at- 
tempt should  be  made  to  recapture  Plymouth, 
and  Gen.  R.  F.  Hoke  was  put  in  command  of  a 
division  for  that  purpose,  and  was  to  be  assisted 
by  Capt.  J.  W.  Cooke  of  the  navy,  with  the 
Albemarle  then  nearly  completed.  The  Albe- 
marle was  an  iron-clad  vessel,  similar  to  the 
Merrimac,  carrying  two  heavy  guns,  and  was 
built  at  Edwards  Ferry,  on  the  Roanoke,  30 
miles  below  Weldon.  She  was  built  in  a  corn- 
field, and  all  the  old  iron  in  that  section  of  the 
country  was  collected  to  make  her  armor. 
Hoke's  division  proceeded  to  the  vicinity  of 
Plymouth,  drove  in  Wessell's  pickets  17  April, 
surrounded  the  place  on  the  land  side  from  the 
river  above  to  the  river  below,  opened  with  artil- 
lery, made  assaults  on  parts  of  the  line  on  the 
i8th,  which,  with  the  aid  of  the  gunboats,  were 
repulsed,  and  prepared  to  storm  the  works  as 
soon  as  the  Albemarle  could  clear  the  river  front 
of  the  Union  vessels  protecting  the  place  with 
their  guns.  On  the  i8th  the  Albemarle  left 
Hamilton,  passed  down  the  Roanoke  and,  fav- 
ored by  unusually  high  water,  ran  over  obstruc- 
tions placed  in  the  river,  ran  past  heavy  shore- 
batteries,  and  at  3  a.m.  on  the  19th  discovered 
the  Union  gunboats  Miami  and  Southfield 
lashed  together  about  half  a  mile  below  the 
town.  Capt.  C.  W.  Flusser  was  in  command  of 
the  two  vessels  and  had  lashed  them  together 
with  long  spars,  with  chains  festooned  between 
them,  it  being  his  intention  to  get  the  Albe- 
marle between  the  two  vessels,  which  would 
have  placed  the  Confederate  vessel  at  a  great 
disadvantage.  Cooke  avoided  this  by  running 
the  Albemarle  close  to  the  southern  shore,  and 


then,  suddenly  turning  toward  the  middle  of  the 
river,  dashed  obliquely  into  the  side  of  the 
Southfield,  the  long  knife-like  prow  of  the  Al- 
bemarle penetrating  10  feet,  making  a  large 
opening  into  the  side  of  the  Southfield  and  car- 
rying her  to  the  bottom  within  a  few  minutes, 
with  a  part  of  her  crew.  The  Albemarle's  prow 
had  become  entangled  with  the  Southfield.  The 
Miami,  close  alongside,  opened  with  her  heavy 
guns,  and  a  shell  fired  by  Flusser  struck  the 
Albemarle,  rebounded  and  exploded,  killing 
Flusser  instantly.  Lieut.  French  took  command, 
and  attempted  to  board  the  Albemarle,  but  was 
repelled,  and  the  Miami  withdrew  from  the  con- 
test and  ran  down  into  Albemarle  Sound. 
Next  morning  the  Albemarle  opened  fire  upon 
the  forts  and  works  near  the  river,  and  Hoke, 
moving  around  to  that  side,  attacked  the  works. 
After  being  several  times  repulsed,  he  carried 
them,  Wessells  surrendering  his  entire  command. 
In  killed,  wounded,  and  captured  the  Union  loss 
was  2,834  men.  The  Confederate  loss  is  not 
fully  known,  but  Ransom's  brigade  alone  suf- 
fered a  loss  of  about  500  killed  and  wounded. 

Soon  after  the  capture  of  Plymouth  Gen. 
Hoke  was  ordered  to  the  army  in  Virginia,  but 
the  place  was  held  by  the  Confederates  in  some 
force,  aided  by  the  Albemarle.  On  5  May  1864 
the  Albemarle,  with  two  other  vessels,  ran  down 
the  river  into  Albemarle  Sound  and  engaged  a 
Union  fleet  of  seven  vessels,  inflicting  much 
damage,  and  returned  to  Plymouth.  There  was 
no  Union  ironclad  that  could  cross  Hatteras 
Bar  and  enter  the  North  Carolina  sounds,  no 
other  vessels  could  cope  with  the  Albemarle, 
and  it  was  reserved  for  Lieut.  W.  B.  Gushing 
(q.v.)  to  execute  a  plan  for  her  destruction. 
On  the  night  of  27  Oct.  1864  he  entered 
Roanoke  River  with  two  steam  launches,  each 
carrying  a  12-pound  howitzer  and  a  torpedo. 
The  launches  carried  20  men,  well  armed  with 
revolvers,  cutlasses,  and  hand-grenades.  Pass- 
ing near  the  pickets  on  the  shore,  Gushing  ap- 
proached the  Albemarle  at  3  a.m.  and  was 
hailed  and  fired  upon  with  musketry  from  the 
shore  and  the  vessel.  Discovering  that  there 
was  a  circle  of  logs  around  the  ship  and  about 
10  feet  from  it,  he  turned  back,  and  when  about 
100  yards  away  again  turned,  at  full  headway 
struck  the  logs  and  slid  over  them,  and,  in  face 
of  a  crashing  fire  of  canister  and  musketry,  ex- 
ploded a  torpedo  under  the  vessel  and  tore  a 
large  hole  in  her,  "big  enough  to  drive  a  wagon 
in,"  her  commander  says,  and  she  soon  settled 
to  the  bottom.  Gushing  with  his  men  took  to 
the  water,  he  and  one  or  two  others  escaping, 
while  two  were  drowned  and  11  captured. 

On  the  29th  October  Commodore  Macomb, 
with  his  fleet,  went  up  Roanoke  River,  and, 
arriving  at  the  wreck  of  the  Southfield,  ex- 
changed shots  with  the  Confederate  batteries, 
but  finding  that  the  channel  of  the  river  had 
been  efi^ectually  obstructed,  he  returned,  next 
day  went  by  way  of  Middle  River  into  the 
Roanoke,  and  on  the  morning  of  the  31st  en- 
gaged the  batteries  on  shore,  which  were  sup- 
ported by  musketry  from  rifle-pits  and  houses. 
After  an  hour's  contest,  in  which  10  vessels 
were  engaged,  a  Confederate  magazine  was 
blown  up;  the  works  were  abandoned,  and  the 
Union  forces  took  possession  of  the  town.  Con- 
sult: 'Official  Records,)  Vol.  XXIIl.;  'Naval 
War  Records,'   Vols.  IX.  and  X. ;  the  Century 
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Company's  'Battles  and  Leaders  of  the  Civil 
War,>  Vol.  IV.;  Soley,  <The  Blockade  and  the 
^■•"isers.>  E.  A.  Cakm.^n. 

Plymouth,  Pa.,  borough,  Luzerne  County, 
on  the  Susquehanna  River,  and  on  the  Delaware, 
Lackawanna  &  Western  railroad;  four  miles 
west  of  Wilkesbarre.  It  was  first  settled  in 
1/68,  and  during  the  trouble  between  Pennsyl- 
vania and  Connecticut  in  regard  to  boundaries 
(1799)  was  claimed  by  both  States.  In  the  last 
decade  of  the  19th  century,  its  growth  was  par- 
ticularly rapid.  It  is  in  the  great  anthracite  coal 
region  of  Pennsylvania,  and  its  chief  industries 
are  the  mining  and  exporting  of  coal ;  it  also 
manufactures  drills  and  other  mining  machinery, 
and  hosiery.  It  contains  a  borough  and  a  town- 
ship high  school  and  a  parish  school.  Pop. 
(1890)   9,344;   C1900)   13,649- 

Plymouth  Brethren,  a  religious  sect  which 
had  its  rise  in  the  British  Isles  about  1827,  when 
the  Rev.  Jolm  N.  Darby,  a  minister  of  the  Epis- 
copalian Church  of  Ireland,  associated  himself 
with  a  group  of  dissenters  in  Dublin  and  formed 
a  religious  society  of  Brethren  on  a  platform  of 
Evangelical  Calvinism.  Similar  local  societies 
existed  in  various  towns  of  Ireland  and  England, 
and  Darby,  while  visiting  the  society  at  Ply- 
mouth, won  over  to  his  views  a  large  number  of 
persons,  among  them  two  or  three  clergymen 
of  considerable  distinction,  one  of  them  the  Rev. 
Benjamin  Wills  Newton,  another  the  Rev.  James 
L.  Harris,  and  the  third  the  noted  Biblical 
scholar  the  Rev.  Dr.  Samuel  Prideaux  Tregelles. 
Plymouth  now  became  the  principal  centre  of 
the  movement,  and  hence  the  popular  title  of  the 
sect,  Plymouth  Brethren :  the  official  title  is 
"Brethren"  or  "Christians."  A  weekly  news- 
paper was  edited  by  Mr.  Harris,  and  the  sect 
made  rapid  progress,  congregations  being  formed 
in  every  considerable  town  in  England.  In  1838 
Mr.  Darby  went  on  an  evangelizing  mission  to 
Switzerland  and  spent  seven  years  in  that  coun- 
try, chiefly  in  French  Switzerland,  where  his 
success  in  gaining  disciples  and  forming  congre- 
gations was  extraordinary  among  the  ^lethodists 
and  other  dissenters :  in  Germany,  too,  in  Ger- 
man Switzerland,  in  Italy  and  in  France  his 
opinions  were  received  with  no  small  favor :  but 
French  Switzerland,  and  in  particular  Geneva, 
Lausanne  and  Vevay,  was  his  stronghold. 
When  he  returned  to  Plymouth  in  1845  he  sought 
to  depose  Mr.  Wills  Newton  from  the  headship 
of  the  community  there,  charging  him  with  a 
disposition  to  introduce  priestly  rule :  but  most  of 
the  Brethren  upheld  Mr.  Newton,  and  Darby 
thereupon  formed  a  separate  assembly.  At  Bris- 
tol in  1848  there  was  a  similar  division,  but  this 
time  into  three  sects,  those  siding  with  Darby, 
those  siding  with  Newton,  and  those  siding  with 
neither.  Of  these  divisions  there  were  subdi- 
visions later.  Four  divisions  of  Plymouth 
Brethren  had  in  the  United  States  churches  and 
membership  as  follows,  in  the  year   1900:   Div. 

I.  churches     109,     communicants     2,289;     Div. 

II.  churches  88,  communicants  2,419;  Div.  III. 
churches  86,  communicants  1,235  '<  Div.  IV. 
churches  31,  communicants  718.  The  Plymouth 
Brethren  hold  that  an  official  ministry  is  an 
unchristian  institution ;  among  them  all  the  male 
members  are  on  an  equal  footing,  and  have  the 
right  to  exhort  in  the  meeting;  after  the 
opening  exercises  —  a  hymn  or  prayer  —  there  is 
usually  a  pause  to  wait  for  volunteer  addresses. 
See  Religious  Sects. 


Plymouth  Colony,  The.  See  Massachu- 
setts, History;  MAYFLOWER,  The. 

Plymouth  Company,  The,  in  American 
history,  a  company  formed  in  the  17th  century, 
of  Plymouth  and  Bristol  merchants,  and  also 
called  the  North  Virginia  Company.  It  was  in- 
corporated in  1606,  and  obtained  a  charter  from 
James  I.,  with  grant  of  land  between  Long  Is- 
land and  Passamaquoddy  Bay.  This  company 
was  the  rival  of  the  London  Company.  In  May 
1607,  two  ships  were  despatched  to  America 
bearing  a  company  of  colonists  commanded  by 
George  Popham.  An  abortive  attempt  at  per- 
manent settlement  was  made  on  the  Kennebec 
River,  but  Popham  died  and  the  remaining 
colonists  returned  home.  The  company  still 
continued  to  exist  till  its  reorganization  in  1620 
as  the  New  England  Company,  or  Council  for 
New  England. 

Plymouth  Rock.  See  Mayflower,  The; 
Plymouth,  Mass. 

Plymouth  Rock,    a  fowl.     See  Poultry. 

Plymouth  Sound.     See  Plymouth,  England. 

Plympton,  plimp'ton,  Almira  George, 
American  author:  b.  Boston,  Mass.  She  was 
educated  in  the  private  schools  of  Boston  and 
has  gained  a  reputation  as  an  author  of  juvenile 
books.  Among  them  are:  <A  Willing  Trans- 
gressor'; 'Penelope  Prig>  ;  'Rags  and  Velvet 
Gowns';  'Gerald  and  Geraldine' ;  <In  the 
Shadow  of  the  Black  Pine.' 

Plympton,  George  Washington,  .American 
engineer  and  educator:  b.  Waltham,  Mass.,  18 
Nov.  1827.  He  was  graduated  from  the  Rens- 
selaer Institute  of  Technology,  Troy,  N.  Y.,  in 
1847  and  was  professor  of  engineering  and 
architecture  at  the  University  of  Cleveland 
in  1852,  professor  of  mathematics  at  the  New 
York  State  Normal  College,  .Albany,  in  1853-6, 
and  in  1857-63  occupied  the  chair  of  physics  and 
engineering  of  the  State  Normal  School,  Tren- 
ton, N.  J.  He  has  been  professor  of  physics 
and  engineering  at  Cooper  Union,  New  York, 
since  1869  and  director  of  the  night  school  since 
1879.  He  has  also  been  professor  of  physics  and 
engineering  at  the  Brooklyn  Polytechnic  Insti- 
tute since  1863,  professor  of  chemistry  and  toxi- 
cology at  the  Long  Island  College  Hospital 
1864-86,  editor  of  Van  Nostrand's  'Engineering 
Magazine'  in  1870-86.  and  has  published:  'The 
Starfinder'  (1878)  ;  'How  to  Become  an  Engi- 
neer'   (1892)  ;  etc. 

Plynlim'on.      See  Plin'limmon. 

Pneumat'ic  Despatch.  See  Pneum.mic 
Tubes. 

Pneumatic  Gun.      See  Ordnance. 

Pneumatic  Tire.  See  Bicycle;  Automo- 
biles. 

Pneumatic  Tools  are  a  class  of  portable 
mechanical  appliances  operated  by  compressed 
air.  The  motor  is  self-contained,  and  they  are 
generally  worked  by  the  hand.  They  are  of  two 
types  —  percussion  and  rotary.  In  the  former 
the  work  is  accomplished  by  rapidly  repeated 
blows,  and  in  the  latter  by  a  boring  action. 
They  are  used  for  a  great  variety  of  mechanical 
operations  permitting  the  actions  of  percussion 
and  rotation,  such  as  drilling,  ramming,  ham- 
mering, riveting,  caulking,  boring,  screwing, 
expanding  boiler  tubes,  and  carving.  A  good  rep- 
resentative of  the  percussion  tools  is  the  pneu- 
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niatic  hammer.  It  consists  of  a  cylinder  in 
which  a  piston  works  with  a  reciprocating  (back 
and  forth)  action,  actuated  by  compressed  air 
admitted  to  and  exhausted  from  the  cylinder 
by  suitably  arranged  openings. 

A  loose-fitting  tool  (such  as  a  rivet-set,  in 
case  the  appliance  is  employed  as  a  riveter)  is 
inserted  in  the  front  end  of  the  cylinder  to 
which  the  compressed  air  is  conveyed  by  flexible 
hose  connections,  and  through  the  handle  at  the 
rear.  To  operate,  the  device  is  held  by  the 
handle  and  the  tool  is  pressed  firmly  against  the 
work.  The  operator  then  admits  the  air-pressure 
into  the  cylinder  by  pressing  on  the  throttle 
lever,  and  starts  the  reciprocating  hammer  which 
strikes  the  tool  or  rivet-set  at  each  forward 
stroke.  The  action  is  similar  to  that  of  driving 
a  chisel  with  a  mallet  or  hammer,  with  the  ex- 
ception that  the  successive  strokes  are  delivered 
with  great  rapidity,  at  a  rate  of  speed  as  high  as 
20,000  blows  per  minute,  and  sound  like  a  con- 
tinuous buzz,  the  efficiency  of  the  appliance 
being  due  to  the  frequency  of  the  strokes  rather 
than  to  the  power  of  each  individual  stroke. 
Pneumatic  percussion  tools,  in  general,  are  made 
small  enough  to  be  operated  by  the  hand,  and 
they  are  adapted  for  various  uses  by  simply  re- 
placing the  tool  piece  at  the  front  end  of  the 
cylinder  by  tools  specially  shaped  to  fit  the  par- 
ticular kind  of  work.  The  arrangements  for 
actuating  and  controlling  the  piston  vary  greatly 
in  the  different  makes,  but  all  of  them  belong 
to  either  the  valve  or  the  valveless  form. 

In  the  valve-hammers,  a  reciprocating  valve 
acts  in  combination  with  the  piston  and  regu- 
lates the  admission  and  exhaust  of  the  com- 
presed  air.  They  deliver  a  long  stroke  at  a 
speed  ranging  from  1,500  to  3,500  blows  a 
minute  with  great  power,  and  are  suitable  for 
heavy  riveting,  chipping,  and  caulking  purposes. 
In  the  valveless  hammers,  the  striking  piston 
acts  as  a  valve  and  controls  the  admission  of 
the  air-pressure  to  the  alternate  ends  of  the 
cylinder.  They  deliver  a  short  stroke  at  a  very 
high  rate  of  speed,  generally  over  15,000  blows 
a  minute,  and  are  suitable  for  stone  carving, 
beading  flues,  light  caulking,  and  other  purposes 
requiring  a  light  chipping  action.  Owing  to 
their  simpler  construction,  they  last  longer  than 
the  valve  hammers,  and  are  more  economical  in 
air  consumption  relative  to  the  number  of  blows 
delivered.  For  clipping  purposes,  the  speed  is 
greatly  reduced,  and  the  piston  is  constructed  to 
act  on  a  hinged  link  so  as  to  impart  a  pincer- 
like  action  to  the  clipping  jaws.  As  riveters, 
they  range  from  the  portable  sizes  to  heavy 
stationary  machines.  Any  ordinary  pneumatic 
hammer  may  be  employed  in  riveting  but  such 
work  is  better  accomplished,  generally,  by  the 
regular  U-shaped  riveter  designed  for  that  pur- 
pose. (See  Met.\l-working  M.-^chinery.)  In 
riveters  the  compressed  air  is  used  at  a  pressure 
of  125  pounds  to  the  square  inch,  while  in  the 
other  forms  the  intensity  is  somewhat  less,  gen- 
erally about  90  pounds  to  the  square  inch.  Ro- 
tary pneumatic  tools  are  commonly  known  as 
portable  pneumatic  drills.  In  wood-working, 
they  are  used  for  boring  and  drilling ;  in  metal- 
working,  they  are  employed  in  the  operations  of 
tapping,  reaming,  screwing  nuts  on  bolts,  boring 
cylinders,  expanding  tubes,  turning  crank-pins, 
cleaning  castings,  grinding  steam-pipe  joints,  etc. 
They  are  made  in  a  large  number  of  sizes  rang- 


ing from  the  light  forms  used  for  boring  small 
holes,  up  to  the  large  machines  requiring  a  two 
or  three-horsepower  motive  energy.  Originally, 
they  consisted  of  a  small  rotary  engine  with  an 
attached  feeding  mechanism.  Subsequently,  to 
avoid  the  consequent  waste  of  power,  small  re- 
ciprocating engines  were  designed,  bringing 
them  to  the  present  form,  in  which  they  are  used 
with  marked  economy  for  all  purposes  where 
heretofore  the  hand  brace  was  employed.  They 
are  made  in  two  forms  —  with  single-acting  or 
with  double-acting  oscillating  cylinders,  and 
work  with  an  air-pressure  ranging  from  70  to 
85  pounds  to  the  square  inch.  In  the  former, 
the  motor  consists  of  two  pairs  of  single-acting 
cylinders  coupled  to  the  opposite  ends  of  a 
crank-shaft,  the  pinions  of  which  gear  with  the 
spur-wheels  on  the  tool-shaft.  The  whole  me- 
chanism is  enclosed  in  a  cylindrical  metallic 
case.  In  the  latter,  two  double-acting  oscillating 
cylinders  are  geared  to  a  crank-shaft  carrying  a 
single  pinion  which  gears  with  a  spur-wheel  on 
the  tool  shaft.  Another  form  —  the  Boyer  pis- 
ton drill  —  consists  of  a  motor  in  the  form  of  an 
oscillating  engine  composed  of  three  single-act- 
ing cylinders  carried  in  a  rotary  frame.  The 
pistons  being  attached  to  a  fixed  shaft,  the 
frame  is  caused  to  rotate  by  suitable  gears,  and 
imparts  its  motion  to  the  tool-shaft.  The  com- 
pressed air  connections  are  flexible  hose  similar 
to  those  used  in  the  percussion  tools.  Other 
forms  of  pneumatic  tools  of  special  application 
are  the  hoist,  jack,  stay-bolt  cutter,  mud-ring 
riveter,  "bull-dozer"  press,  paint  sprayers,  sheep 
shearers,  and  sand  blasts.  Their  names  define 
the  purposes  for  which  they  are  lised.  The  hoist 
has  largely  replaced  the  ordinary  hoisting  chain ; 
the  jack  is  a  modification  of  the  hoist,  and  is 
used  by  being  placed  under  the  piece  to  be  lifted. 
Pneumatic  tools  are  of  recent  origin,  and  have 
been  principally  developed  in  the  machine-shops 
of  the  United  States,  especially  in  connection 
with  the  repair  departments  of  the  railroads, 
but  they  are  now  being  rapidly  introduced  in 
European  and  other  countries  also. 

W.   MoREY,  Jr., 
Consulting  Cml  Engineer. 

Pneumatic  Tubes.  Pneumatic  tubes  are 
employed  to  despatch  letters,  parcels,  telegrams, 
etc.,  to  a  distance,  by  the  energy  of  compressed 
air.  Their  application  was  originally  suggested 
by  Denis  Papin,  in  1667,  when  he  read  a  paper 
before  the  Royal  Society  of  London,  describing 
a  plan  by  which  the  air  in  a  tube  was  exhausted 
in  such  a  way  that  the  piston  working  in  the  tube 
would  be  drawn  in  the  direction  of  the  suction, 
pulling  with  it  an  attached  carrier.  His  idea  was 
taken  up  and  developed  by  several  inventors, 
with  more  or  less  success,  up  to  1854,  when  the 
Electric  and  International  Telegraph  Company, 
of  London,  built  in  that  city  the  first  pneumatic 
despatch  system  which  was  actually  operated  for 
commercial  purposes.  It  consisted  of  a  lead 
tube  220  yards  in  length  and  11/2  inches  in 
diameter,  in  which  the  carriers  were  propelled 
in  one  direction  only.  Subsequently,  the  diam- 
eter of  the  tubes  was  increased  to  2J4  inches, 
which  were  arranged  to  send  the  carriers  in  two 
directions -^  outward  from,  and  inward  to,  the 
central  station.  At  the  present  time  the  Eng- 
lish Postal  Department  alone  operates  over  60 
miles  of  tubes.  40  miles  of  which  are  situated  in 
the    London    district.      In    the    English    system, 
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the  tubes  radiate  from  the  central  station  to  the 
branch  stations  located  at  various  points,  the 
larger  stations  being  equipped  with  two  tubes  — 
one  for  outward  and  one  for  inward  traffic, 
while  the  smaller  stations  carry  on  the  work 
through  a  single  tube.  The  out-going  carriers 
are  propelled  by  pressure  and  the  incoming  car- 
riers are  drawn  in  by  the  suction  of  a  vacuum. 
The  standard  pressure  used  is  about  lo  pounds 
to  the  square  inch,  and  a  vacuum  of  about  6 
pounds  to  the  square  inch,  giving  about  the  same 
speed  in  both  directions.  The  tubes  consist  of 
lead  pipes  ly^  to  2^  inches  in  diameter,  for 
interior  use,  such  as  the  delivery  of  telegrams 
and  parcels  of  small  size,  such  as  cash-carriers 
in  stores,  from  one  room  to  another  in  the  same 
building;  while  the  underground  or  street  tubes 
are  larger,  ranging  from  2].^  to  3  inches  in  diam- 
eter. The  2j4-inch  pipes  weigh  about  8  pounds 
per  linear  foot,  and  are  made  in  lengths  of  28 
feet.  When  installed,  they  are  enclosed  in  a 
cast-iron  pipe  3  inches  in  diameter,  made  in 
sections  of  9  feet.  The  air-pumps  are  driven  by 
steam-engines,  or  by  electric  motors ;  those  in 
the  London  district  are  worked  by  four  50  H.  P. 
steam-engines.  All  of  the  carriers  have  gutta- 
percha bodies  covered  with  felt,  and  are  pro- 
vided with  buffers  or  pistons  of  felt  attached 
to  the  front  ends,  which  fit  tightly  in  the  tubes. 
The  ends  of  the  carriers  are  closed  by  elastic 
bands  to  prevent  the  messages  from  falling  out, 
but  they  can  be  stretched  sufficiently  to  allow 
the  insertion  of  the  message  forms.  The  de- 
spatching and  receiving  apparatus  originally  con- 
sisted of  very  complicated  double-sluice  valve, 
but  it  has  been  superseded  by  the  D-box,  a  con- 
trivance much  simpler  in  form,  which  allows 
communication  at  w'ill  with  either  the  pressure 
or  vacuum  mains,  so  that  it  is  available  for  both 
sending  and  receiving.  The  carriers  run  at  a 
speed  of  about  25  miles  an  hour. 

In  Germany,  the  Siemens  system  is  em- 
ployed. Its  first  extensive  use  was  made  in 
Berlin,  in  1865,  when  5,670  feet  of  wrought-iron 
tubing,  2'/2  inches  in  diameter,  were  laid  and 
connected  the  telegraph  station  with  the  Ex- 
change. In  this  system,  the  tube  forms  a  com- 
plete circuit,  into  one  end  of  which  the  air  is 
introduced  under  pressure  while  it  is  exhausted 
at  the  other  end,  thus  maintaining  a  constant 
circulation,  and  also  enabling  the  inserting  and 
despatching  of  the  carriers  without  temporarily 
shutting  off  the  air  current.  The  carriers  were 
stopped  at  intermediate  stations  by  placing  a 
wire  screen  across  the  tube.  The  sending  and 
receiving  apparatus  was  constructed  of  two 
short  pieces  of  tubing  attached  to  a  rocking 
frame  so  that  either  of  them  could  be  swung  into 
the  main  circuit  by  the  hand,  whenever  desired. 
One  of  them  was  open  at  both  ends,  and  was 
used  in  sending ;  the  other  was  provided  with  a 
wire  screen  at  one  end,  and  when  swung  into 
the  line  of  the  main  tube,  allowed  the  air  to 
pass  through  but  stopped  the  carrier.  At  the 
present  titne,  Berlin  has  in  operation  about  30 
miles  of  tubes  serving  about  40  stations.  As 
in  the  first  experimental  line,  the  tubes  are  laid 
in  circuits,  each  of  which  serves  a  certain  num- 
ber of  stations,  but  the  air  instead  of  being  kept 
in  constant  circulation  is  stored  up  in  large 
tanks,  and  turned  into  the  tubes  whenever  it  is 
required  to  despatch  a  carrier.  Paris  and  Vienna 
have   systems   similar   to   that   of   Berlin.     The 


carriers  are  run  in  trains  despatched  at  15  minu'- 
mtervals,  with  a  maximum  speed  of  23  miles 
an  hour.  They  stop  at  all  of  the  stations  on 
the  circuit  so  that  the  carriers  belonging  to 
each  station  can  be  taken  off,  and  those  for 
the   succeeding  stations  put  in. 

In  the  United  States,  the  first  attempt  to  es- 
tablish a  pneumatic  despatch  system  was  made 
by  Beach,  about  1S72,  who  undertook  the  con- 
struction of  a  tunnel  6  feet  in  diameter,  under 
Broadway,  New  York  city.  His  system  was 
called  the  "atmospheric  railway"  (q.v.)  and 
contemplated  the  running  of  a  car  capable  of 
seating  10  persons,  through  the  tube,  by  the 
propelling  energy  of  air  pressure  generated  by  a 
revolving  fan.  The  project  was  abandoned 
after  the  completion  of  a  small  section  of  the 
tunnel.  In  1904  the  systems  installed  by  the 
United  States  Post-office  Department  were  as 
follows:  The  Philadelphia  lines  connecting  the 
city  post-office  with  the  Bourse,  a  distance  of 
2,974  feet,  and  its  extensions  to  the  terminal 
stations  of  the  Pennsylvania,  and  the  Philadel- 
phia &  Reading  railroads,  a  total  distance  of 
about  i^  miles;  and  the  New  York  city  lines, 
connecting  New  York  city  post-office  with  that 
of  Brooklyn,  and  with  the  Grand  Central  Sta- 
tion and  the  intermediate  postal  sub-stations,  a 
total  distance  of  about  10  miles.  The  installation 
is  on  the  plan  of  the  Batcheller  system,  very 
similar  to_  that  employed  by  the  English.  Com- 
pressed air  at  pressures  ranging  from  5  to  10 
pounds  per  square  inch  is  forced  through 
wrought-iron  tubes  ranging  from  6  to  8  inches 
in  diameter.  They  are  laid  in  double  lines  so 
as  to  allow  traffic  in  opposite  directions,  and 
are  provided  with  automatic  sending  and  re- 
ceiving apparatus  at  all  stations.  In  addition 
to  the  lines  operated  by  the  government,  they 
are  extensively  used  by  private  concerns  in  a 
great  many  cities,  of  which,  the  systems  ope- 
rated by  the  Western  Union  Telegraph  Com- 
pany in  New  York  city  and  Chicago  are  the 
most  important. 

Bibliography. —  More  detailed  information 
may  be  obtained  from  the  following  named  pub- 
lications:  'Pneumatic  Tube  Service*  (published 
by  the  Postmaster-General.  Washington)  ; 
Batcheller,  'The  Pneumatic  Despatch  System'  ; 
Kemp,  'Year  Book'  (London,  1902)  ;  and 
various  publications  on  the  subject  by  the  Brit- 
ish Postal  Service.  w:    Morev,  Tr 

Consulting  Civil  Engineer. 

Pneumatics,  a  former  name  for  the  science 
that  discusses  the  properties  of  gaseous  fluids. 
It  is  a  branch  of  hydrodynamics  (q.v.).  See 
Gas;  Sound;  Wind;  Wave. 

Pneumogastric  Nerve,  the  vagus,  or  tenth 
cranial  nerve  (see  Crani.»iL  Nerves),  the  lung- 
stomach  nerve.  It  is  formed  by  the  junction  of 
from  10  to  15  filaments  which  arise  in  the 
medulla  oblongata.  They  form  a  flattened  band 
which  passes  out  through  the  skull  with  other 
nerves  and  pursues  its  course  down  the  neck 
behind  the  carotids,  being  in  the  same  sheath. 
Below  the  clavicle  the  right  and  left  pneumo- 
gastrics  go  in  different  directions.  The  right 
pneumogastric  enters  the  chest-cavity  in  front 
of  the  subclavian  artery,  gains  the  back  part  of 
the  root  of  the  right  lung,  breaks  up  into  a 
coarse  series  of  branches,  being  joined  by  the 
sympathetic,  and  forms  the  posterior  pulmonary 
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plexus.  From  this  two  cords  of  nerve-tissue 
continue  downward  on  tlie  right  side  of  the 
oesophagus.  An  oesophageal  plexus  is  formed 
about  this  tube,  into  which  fibres  from  both  sides 
enter.  The  fibres  then  converge  to  form  a  single 
trunk;  this  passes  through  the  diaphragm  and 
spreads  out  on  the  posterior  surface  of  the 
stomach.  The  left  pneumogastric  passes  into 
the  thorax  between  the  left  common  carotid  and 
left  subclavian  arteries.  It  forms  a  plexus  for 
the  left  lung  corresponding  with  the  right  side. 
Its  terminal  branch  passes  in  front  of  the 
CEsophagus,  and  is  finally  distributed  to  the  front 
portion  of  the  stomach.  The  nerve  contains 
both  sensory  and  motor  fibres  and  its  function  is 
complex.  It  is  concerned  in  the  functions  of 
the  lower  part  of  the  oesophagus.  It  is  the  im- 
portant nerve  of  respiration ;  is  the  great  cardiac 
regulator ;  and  is  the  chief  motor  nerve  of  the 
stomach. 

Diseases  of  the  pneumogastric  are  compara- 
tively rare,  but  by  reason  of  its  wide  distribution, 
and  because  many  of  its  fibres  are  distributed  to 
a  great  number  of  structures,  partial  affections 
are  not  uncommon.  The  pharyngeal  branches 
are  occasionally  involved  in  diphtheria  and  in 
nuclear  disease.  The  pharynx  becomes  im- 
movable and  ansesthetic.  Food  may  lodge  in  the 
gullet  or  enter  the  windpipe,  causing  coughing 
and  strangling.  Sometimes  fluids  regurgitate 
through  the  nose.  In  the  larynx  paralysis  of  the 
fibres  may  produce  a  confusing  series  of 
symptoms,  with  cough,  diminution  or  loss  of 
voice,  hoarseness,  impairment  of  respiration, 
pain,  etc.  The  specialist  is  alone  able  to  deter- 
mine which  branches  are  involved.  Affections 
of  the  pulmonary  branches  affect  the  nutrition 
of  the  lung,  pneumonia  usually  resulting  from 
destruction  of  the  vagus.  Protracted  hiccup  is 
an  affection  of  the  vagus,  as  is  also  bronchial 
asthma.  Unusual  rapidity  of  the  heart  action 
(tachycardia)  is  due  to  temporary  loss  of  con- 
trol of  the  vagus  on  the  heart.  Cardiac  palpita- 
tion is  due  to  much  the  same  agency ;  it  is  fre- 
quently associated  with  impaired  stomach 
functions  and  is  very  frequent  in  hysterical  and 
neurasthenic  affections.  An  abnormally  slow 
pulse  (bradycardia)  is  usually  due  to  an  excess 
of  stimulation  of  the  vagus.  Angina  pectoris 
(q.v.)  is  a  severe  and  usually  fatal  affection  im- 
plicating the  pneumogastric  nerve.  The  involve- 
ment of  the  gastric  branches  may  result  either  in 
loss  of  motion  or  sensation  or  excess  of  each. 
Sobbing  and  vomiting  are  largely  induced  by 
excessive  irritability  of  the  vagus.  Gastralgia 
is  also  associated  with  disorder  in  this  nerve. 
Loss  of  function  may  result  in  serious  impair- 
ment of  motion  and  secretion,  although  the 
sympathetic  nervous  system  makes  an  important 
part  of  the  nervous  supply  of  the  stomach.  See 
He.\rt  ;   Stomach. 

Pneumo'nia.     See  Lung,  Diseases  of. 

Pnom-Penh,  pnom-pen',  Indo-China,  cap- 
ital city  of  Cambodia,  140  miles  northwest  of 
Saigon,  on  the  confluence  of  the  Me-Kong  and 
the  Ton-le-Sap,  lying  partly  in  the  plain  and 
partly  on  a  slight  elevation,  from  which  it  gets 
its  name,  signifying  in  the  vernacular  "hill  of 
abundance."  It  is  the  commercial  centre  of 
Cambodia,  being  situated  near  the  Buon  Phlau 
or  Quatre  Bras,  the  meeting  place  of  Cam- 
bodia's four  water  ways.  A  palace  of  the  king, 
and  almost  royal  dwellings  of  the  Buddhist 
priests,  as  well  as  the  home  of  the  French  resi- 


dent, are  on  the  hill ;  the  low  ground  near  the 
river  is  occupied  by  native  huts.  The  main  com- 
merce of  the  city  is  carried  on  by  the  Chinese. 
Pop.  (est.)  50,000. 

Pnyx,  niks,  in  ancient  Greece,  a  place  in 
Athens  where  the  people  assembled  to  make  de- 
crees, pass  laws,  etc. 

Po,  p6  (ancient  Padus,  or  Eridanus),  the 
largest  river  of  Italy,  in  respect  both  of  its 
length  and  its  volume  of  water.  It  rises  on  the 
confines  of  France  and  Piedmont  in  Mount  Viso, 
one  of  the  Cottian  Alps,  and  flows  rapidly  east- 
ward through  Piedmont  in  the  character  of  a 
mountain  torrent,  till,  after  having  been  aug- 
mented by  several  other  mountain  streams,  it 
reaches  Lombriasco.  Here  it  begins  to  move  more 
slowly  and  after  passing  Turin,  becomes  some- 
what sluggish.  It  again  flows  eastward  to  the 
Adriatic  Sea.  It  is  about  400  miles  long.  In  its 
lower  course  its  banks  are  protected  by  levees 
and  dikes,  as  the  surface  of  the  river  is  higher 
than  the  surrounding  country.  A  number  of 
rivers,  chiefly  from  the  Alps,  flow  into  the  Po. 
Its  principal  affluents  are,  on  the  left,  the 
Clusone,  Sangone,  Dora-Riparia.  Stura,  Dora- 
Baltea,  Sesia,  Agogna,  Terdoppio,  Ticino  or 
Tessin,  Olona,  Lambro,  Adda,  Oglio,  and 
Mincio ;  on  the  right,  the  Vraita,  Tanaro, 
Scrivia,  Trebbia,  Nura,  Taro,  Parma,  Enza, 
Secchia,  and  Panaro.  After  receiving  the  Adda 
its  average  breadth  is  about  650  yards.  Below 
Piacenza,  which  it  passes  on  the  right  about 
Ion.  9°  40'  E.,  it  is  confined  by  artificial  em- 
bankments, which  are  said  to  have  originated 
with  the  ancient  Etruscans,  and  notwithstand- 
ing the  immense  sums  which  have  been  ex- 
pended upon  them,  and  the  engineering  skill 
which  has  been  exerted  in  order  to  render  them 
perfectly  secure,  the  most  disastrous  inundations 
have  repeatedly  taken  place.  The  embankments 
themselves  have  added  to  the  danger.  The  de- 
posits made  by  the  river  are  perpetually  tending 
to  raise  the  level  of  the  water.  This  makes  it 
necessary  to  make  a  corresponding  increase  in 
the  height  of  the  embankment,  and  the  effect 
of  these  combined  operations  has  been  to  lift  the 
river  so  high  above  its  natural  bed  that  it  is 
actually  on  a  level  with  the  tops  of  the  houses  in 
the  city  of  Ferrara.  The  Po  is  well  supplied 
with  fish,  including,  among  others,  the  shad, 
salmon,  and  sturgeon.  The  deposits  brought 
from  the  mountains  are  increasing  the  extent  of 
the  delta,  which  advances  into  the  Adriatic  at 
the  rate  of  200  feet  each  year. 

Po  River,  Engagement  on.  After  two  days' 
terrific  fighting  in  the  Wilderness  (q.v.),  with 
a  loss  of  over  17,000  men.  Gen.  Grant  concluded 
to  continue  the  movement  by  the  left,  and  on 
the  evening  of  7  May  he  put  his  army  in  motion 
for  Spottsylvania  Court  House.  The  Second 
corps,  under  Gen.  Hancock,  the  last  to  move, 
reached  Todds'  Tavern  about  9  a.m.  of  the  8th, 
and  intrenched,  being  on  the  right  of  the  army. 
A  reconnoissance  to  Po  River,  two  miles  dis- 
tant, developed  Confederate  cavalry  on  the  op- 
posite bank.  On  the  9th  Hancock  moved  up  to 
the  right  of  Warren's  Fifth  corps,  and  took 
position  and  intrenched  on  high  ground  over- 
looking the  Po  and  the  Shady  Grove  road.  The 
left  of  Gen.  Lee's  line  rested  on  a  bend  of  the 
Po,  and  as  reports  indicated  that  he  was  moving 
in  the  direction  of  Fredericksburg,  Hancock  was 
ordered  to  examine  the  stream  with  a  view  to 
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crossing  it  and  making  a  reconnoissance  along 
the  Shady  Grove  road  on  Lee's  left,  crossing  the 
river  again  by  the  Shady  Grove  or  Block  House 
bridge,  or  below  it,  in  order  to  turn  and  attack 
Lee's    left.      The    stream,   some   50  yards   wide, 
was  crossed  by  Barlow's,  Gibbon's,  and  Birncy's 
divisions  late  in  the  afternoon,  Birney  meeting 
a  stubborn  resistance  from  cavalry  and  a  battery. 
After  crossing,  three  pontoon  bridges  were  laid, 
and  the  troops   were  pushed   toward  the   Block 
House  bridge.  Barlow  in  advance,  but  night  com- 
ing  on^  compelled   a    halt    until    morning,    with 
Barlow's  skirmishers  close  to  the  bridge.     The 
orders    for   the    loth   were   that,   while   the    rest 
of    the    army    felt    the    Confederate   position    in 
front,    Hancock    was    to    ascertain    the    position 
and   force   of   the   enemy   in  his   front  and  the 
location  of  his  left  flank,  and  to  hold  his  corps 
ready  to  advance.     At  daybreak  Hancock  made 
a  close  examination  of  the  Block  House  bridge 
with   the   design  of  carrying  it   by  assault,   but 
the  Confederates   (Mahone's  division)   had  been 
sent   to   that   point   during   the   night,   and    had 
intrenched,  commanding  the  bridge  and  its  ap- 
proaches.    Therefore   Brooke's  brigade  of   Bar- 
low's  division   went   down   the   river   to   find   a 
crossing,   and   Gen.    Birney   sent   two    regiments 
out    on    the    Andrews    Tavern    road    to    cover 
Brooke's  movement.     About   half  a  mile  below 
the    bridge    Brooke    threw    across    a    regiment 
which,  after  going  a  short  distance,  discovered  a 
Confederate  line  of  strong  earthworks  occupied 
by  artillery  and   infantry.     At  this   time,   about 
I  P.M.,  Hancock  received  a  despatch  from  Gen. 
Meade   directing  him   to   send   two   divisions   to 
Gen.  Warren's  position  for  an  assault  with  War- 
ren on  the  Confederate  lines  at  5  p.m.     Gibbon 
and  Birney  were  withdrawn  to  the  other  side  of 
the   Po,  and  as  Hancock  was  to  command   the 
movements  of  Warren's  corps  and  his  own,  he 
accompanied  them,  leaving  Barlow  to  hold  the 
ground  south  of  the  river.     When  Birney  began 
to  withdraw,  the  regiments  he  had  sent  toward 
Andrews    Tavern,    having    driven    back    Wade 
Hampton's   cavalry,   were   attacked  by   infantry, 
and  this  evidence  that   Barlow  was  likely  to  be 
attacked  caused  Gen.  Meade  to  order  Barlow  to 
be  withdrawn,  as  he  did  not  wish  to  bring  on 
an  engagement  south  of  the   Po.     Hancock  was 
directed  to  give  the  matter  personal  supervision. 
It  was  about  2  p.m.  when  Barlow  began  to  with- 
draw, at  which  time  Brooke's  and  Brown's  bri- 
gades were  south  of  the  Shady  Grove  road,  and 
Miles'  and  Smyth's  brigades  along  the  road,  the 
left   resting   on    a   crest    a    few    hundred   yards 
from  Block  House  bridge.     In  rear  the  ground 
was  open  back  to  the  bridges,  and  swept  by  the 
artillery  of  Lee's  left.     As  the  withdrawal  began 
Barlow    was   attacked ;    Heth's    Confederate   di- 
vision   of    three    brigades    and    a    battalion    of 
artillery,  which  had  crossed  the  river  below  the 
Block    House     bridge,     attacked     Brooke     and 
Brown    vigorously    as   they   were    withdrawing, 
and  was  driven  back  with  severe  loss  when  the 
two  brigades  passed  to  the  rear  and  took  posi- 
tion on  a  wooded  crest  on  the  right  of  Miles. 
Heth    followed   closely,    Miles   and    Smyth   were 
now  retired  to  a  crest  in  front  of  the  bridges, 
and  all  the  artillery,  except  Arnold's  battery,  was 
withdrawn    and    put    in    position    on   the   north 
bank  of  the  river.     Heth  again  attacked  Brooke 
and  Brown,  and  was  again  repulsed  with  heavy 
loss.    During  the  heat  of  this  contest  the  woods 


on  the  right  and  rear  of  the  two  Union  brigades 
took  fire,  and  the  flames  approached  so  close  that 
upon  the  second  repulse  of  Heth  the  brigades 
were  ordered  to  abandon  their  position,  and  fell 
back  through  the  burning  forest  in  good  order. 
Many  men  were  killed  and  wounded,  numbers 
of  the  latter  perishing  in  the  flames.  They  im- 
mediately recrossed  the  river,  under  heavy 
artillery-fire.  One  gun  of  Arnold's  battery,  be- 
coming entangled  in  the  woods,  was  abandoned. 
Smyth's  brigade  was  now  crossed  and  deployed 
to  protect  the  crossing  of  Miles;  but  before 
Miles  could  move,  the  Confederates  opened  a 
furious  fire  of  artillery  from  the  front  and  left. 
Under  cover  of  this  their  infantry  attempted  to 
cross  the  open  ground  in  front  of  Miles,  but 
Miles  held  the  infantry  in  check,  and  the  many 
Union  batteries  on  the  north  side  of  the  river 
silenced  the  Confederate  guns,  and  Miles,  taking 
advantage  of  the  repulse,  withdrew  in  order 
by  the  two  pontoon  bridges,  one  of  which  was 
immediately  taken  up,  the  other  destroyed,  and 
the  operation  on  the  Po  River  was  closed  with 
severe  loss  on  both  sides.  Consult:  'Official 
Records,'  Vol.  XXXVI. ;  Humphreys,  'The  Vir- 
ginia Campaign  of  1864-5'  :  Walker,  'History 
of  the   Second   Army  Corps.' 

E.   A.   Carm.\n. 
Po'a.      See  Grasses  in  the  United  St.\tes  ; 
Pasture  ;  Prairie,  etc. 

Poaching.     See  Trespassing. 

Pocahontas,  p6-ka-hon'tas,  Indian  prin- 
cess: b.  Virginia  about  1595;  d.  England  21 
March  1617.  She  was  the  daughter  of  Pow- 
hatari  (q.v.),  a  celebrated  Indian  sachem  in 
Virginia  and  chief  of  the  Chickahominy  tribe. 
She  discovered  the  warmest  friendship  for  the 
English  colonists,  and  undoubtedly  did  render 
many  services  to  the  struggling  outpost.  In- 
vestigations have,  however,  cast  doubt  on  the 
traditional  narrative  of  the  rescue  by  her  of 
Captain  John  Smith  (q.v.).  Smith,  during  his 
explorations,  was  taken  prisoner  by  Powhatan, 
and  after  six  weeks  sent  back  to  Jamestown. 
But  he  makes  no  allusion  to  the  familiar  story 
until  1616,  when  Pocahontas  was  in  England : 
although  in  his  'True  Relation'  (1608)  he  had 
testified  to  her  services  to  the  colony.  In  1616, 
in  a  letter  to  the  Queen,  he  says  that  "at  the 
minute  of  my  execution  she  hazarded  the  beat- 
ing out  of  her  own  brains  to  save  mine."  But  not 
until  the  appearance  of  his  'General!  Historic' 
(1624)  does  the  tale  appear  in  full  elaboration. 
It  has  been  thought  that  Smith's  known  ten- 
dency to  embellishment  and  his  desire  to  satisfy 
English  curiosity  led  him  to  interpolate  the  story. 
Several  writers  have,  nevertheless,  contended  for 
the  general  accuracy  of  Smith's  account.  It  is 
argued;  among  other  things,  that  it  is  very  dif- 
ficult to  understand  Smith's  statements  in  the 
'True  Relation.'  the  employment  of  Pocahontas 
on  difficult  missions  to  the  whites,  and  Poca- 
hontas' own  benefactions,  such  as  the  supplying 
of  starving  Jamestown  with  provisions,  except 
on  the  supposition  that  Smith's  narrative  is  sub- 
stantially veracious.  After  Smith  had  left  the 
colony  in  i6og  Pocahontas  fell  into  the  hands 
of  an  English  expeditionary  party  (1613),  who 
kept  her  as  a  valuable  hostage.  Her  marriage 
to  John  Rolfe  (q.v.)  was  solemnized  in  pres- 
ence of  the  uncle  of  Pocahontas  and  her  two 
brothers.  This  event  relieved  the  colony  from 
the  enmity  of  Powhatan,  and  preserved  peace  be- 
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tween  them.  During  her  visit  to  England  in 
1616-17,  Pocahontas  attracted  much  attention, 
being  apparently  invested  in  English  minds  with 
quite  a  degree  of  royal  dignity.  She  was  often 
called  the  Lady  Rebecca  from  the  name  received 
in  Christian  baptism.  Consult  Deane's  edition  of 
Smith's  'True  Relation'  (1866)  ;  Eggleston  and 
Seelye,  'Pocahontas'  C1879)  ;  Robertson 
and  Brock,  'Pocahontas  and  her  Descendants' 
(1887)  ;  Poindexter,  'Captain  John  Smith  and 
his  Critics'  (1893);  Fiske,  'Old  Virginia 
and  her  Neighbors'    (1897). 

Pocatello,  po-ka-tel'lo,  Idaho,  city,  county- 
seat  of  Bannock  County ;  on  the  Port  Neuf 
River,  and  on  the  Oregon  S.  l..  and  the  Utah 
N.  R.R.'s;  about  133  miles  north  of  Ogden. 
Utah.  It  is  in  a  volcanic  region,  that  has  been 
made  productive  by  irrigation.  It  has  large  rail- 
road shops,  machine  shops,  and  stock-yards. 
There  is  an  extensive  trade  in  mining  products, 
live-stock,  and  farm  products.  Pop.  (1900) 
4,046. 

Po'chard,  an  English  name  for  the  male 
of  a  species  of  sea-duck  {Aythya  fcrina),  but 
often  extended  to  both  sexes  and  related  species. 
It  very  closely  resembles  the  American  red-head 
duck,  one  of  the  book  names  of  which  is  Ameri- 
can pochard.  The  bill  is  broad  and  flat  at  the 
end  with  a  terminal  hooked  nail  and  is  less  than 
the  head  in  length.  The  hind  toe  bears  a 
prominent  flattened  lobe.  The  inferior  larynx 
of  the  male  ducks  is  of  strong  bony  construc- 
tion. These  ducks  inhabit  the  Arctic  regions, 
but  migrate  southward  in  winter  to  the  coasts 
of  Europe.  They  are  marine  in  habits,  and  feed 
upon  crustaceans,  worms,  moUusks,  and  aquatic 
plants.  The  plumage  is  thick  and  dense,  that 
of  the  male  pochards  being  lustrous,  and  more 
brilliant  than  the  plumage  of  the  female.  The 
pochard  is  represented  in  North  America  by 
the  red-head,  canvas-back  and  scaup  ducks 
(qq.v.)  and  in  Asia  and  Africa  by  related 
species. 

Pocket-mouse,  a  small  burrowing  noc- 
turnal gray  mouse  of  the  genus  Hcteromys, 
which  inhabits  the  arid  regions  of  the  south- 
western United  States,  and  is  related  to  the 
kangaroo  rats  and  mice.  They  have  cheek- 
pouches  in  which  they  carry  into  their  burrows 
seeds,  etc.,  for  storage  preparatory  to  winter 
famine. 

Pocock,  Edward,  English  Arabic  scholar: 
b.  Oxford  1604;  d.  10  Sept.  1691.  He  was  grad- 
uated at  Corpus  Christi  College,  Oxford,  in 
1622;  entered  the  Church  in  1629;  became  chap- 
lain to  the  English  Turkey  Merchants  in  the 
same  year;  became  lecturer  in  Arabic  at  Oxford 
in  1636  and  Hebrew  professor  1647 ;  suffered 
some  inconvenience  because  of  his  royalist  sym- 
pathies under  the  Commonwealth ;  and  lived 
in  comfort  after  the  Restoration.  The  first  Eng- 
lish Arabic  scholar  of  note  and  a  great  Biblical 
commentator,  Pocock  is  best  known  for  his 
'Specimen  Historic  Arabum'  (1649')  and  an 
edition  of  Abulfaragius    (1663). 

Pocock,  Richard,  English  Oriental  trav- 
eler: b.  Southampton  1704;  d.  1765.  He  studied 
at  Corpus  Christi,  Oxford ;  took  holy  orders 
and  was  advanced  rapidly.  He  wrote  'Descrip- 
tion of  the  East'  (1743);  'Observations  on 
Palestine'  (1745)  ;  and  'Tours  in  Scotland' 
(1887,  with  biography  by  Kemp).  He  became 
bishop  of  Meath  shortly  before  his  death. 


Podag'ra  (Greek,  "a  trap  for  the  feet"), 
that  species  of  gout  which  recurs  at  regular 
intervals,  attacking  the  joints,  particularly  the 
large  joint  of  the  great  toe,  and  attended  with 
sharp  pain.    See  Gout. 

Podesta,  an  Italian  word,  equivalent  in 
its  original  meaning  to  a  holder  of  power  or  au- 
thority. In  several  of  the  Italian  cities  it  is 
applied  sometimes  to  the  chief  of  police,  and 
sometimes  to  the  chief  magistrate  or  burgomas- 
ter. The  office  was  first  established  in  the  12th 
century  by  Frederick  I.  in  the  principal  towns  of 
Italy,  and  was  in  the  Middle  Ages  a  much  more 
important  one  than  it  is  now.  The  podesta  was 
entrusted  almost  with  dictatorial  power,  the  only 
limitation  being  that  there  was  an  appeal  from 
his  decisions. 

Pod'iceps,  or  Podicipididae.     See  Grebe. 

Podiebrad,  pod'ye-brad,  and  Kunstat, 
George  Boczko  of,  Bohemian  king:  b.  Podie- 
brad, Bohemia,  6  April  1420 ;  d.  22  March  1471. 
In  youth  he  favored  the  Hussite  movement  but 
remained  with  the  moderate  party  during  the 
reign  of  Sigismund ;  after  the  election  of  Albert 
V.  of  Austria  as  Sigismund's  successor  he  sup- 
ported the  Utraquists ;  invited  Casimir  of  Poland 
to  become  king  of  Bohemia  and  compelled  Albert 
to  retire  to  Prague.  Albert  retained  the  title  of 
king  until  his  death  in  1439  and  Lipa  was  chosen 
regent  of  Bohemia.  In  1444  after  Lipa's  death 
Podiebrad  became  regent  during  the  reign  of 
Ladislaus,  Albert's  posthumous  son,  and  though 
the  young  king  came  to  reside  at  Prague  in  1453 
Podiebrad  continued  to  wield  the  authority  of 
a  monarch.  Ladislaus  died  in  1457  and  in 
1458  Podiebrad  was  unanimously  elected  king. 
He  was  crowned  in  1459  and  proceeded  to  in- 
stitute various  reforms  in  the  government.  In 
endeavoring  to  conciliate  the  Pope  he  banished 
the  Taborites  and  other  sects  from  the  country, 
but  was  e.xcommunicated  in  1463,  and  a  German 
crusade  was  inaugurated  against  Bohemia  in 
T466.  Podiebrad  then  recalled  the  banished 
Taborites,  crushed  the  insurrection,  defeated  the 
German  invaders  and  in  order  to  secure  the  sup- 
port of  the  Poles  declared  Ladislaus,  heir  of  the 
Polish  throne,  his  successor,  his  own  sons  to  re- 
tain merely  the  family  estates.  He  succeeded  in 
firmly  establishing  his  kingdom  and  died  shortly 
after.  Consult:  Jordan,  'Das  Konigtum  Georgs 
von  Podiebrad'  (1861):  Richter,  'Georg  von 
Podiebrads  Bestrebungen'    (1863). 

Podium,  in  architecture,  a  low  wall,  gen- 
erally with  a  plinth  and  cornice,  placed  in  front 
of  a  building.  A  projecting  basement  round  the 
interior  of  a  building,  as  a  shelf  or  seat,  and 
round  the  exterior  for  ornamental  adjuncts,  as 
statues,  vases,  etc. 

Pod'more,  Frank,  English  psychical  stu- 
dent: b.  5  Feb.  1856.  He  was  educated  at  Ox- 
ford, was  one  of  the  founders  of  the  Fabian 
Society  and  is  a  member  of  the  Society  for 
Psychical  Research.  He  was  published  'Ap- 
paritions and  Thought  Transference'  (1894); 
'Studies  in  Psychical  Research'  (1897); 
'Modern  Spiritualism:  a  History  and  Criticism' 
(1902). 

Podocar'pus,  a  genus  of  trees  and  a  few 
shrubs  of  the  order  Coiiifcrir.  The  species,  of 
which  about  40  have  been  described,  are  mostly 
tropical,  distributed  in  the  Australasian  Archi- 
pelago, adjacent  Asia,  Japan,  the  South  Pacific 
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Islands,  the  Andes  Mountains  and  in  Africa. 
They  are  resinous,  have  fern-like  leaves,  small 
monoecious  or  dioecious  flowers  borne  singly  or 
in  spikes  either  in  the  leaf-axils  or  subterminally. 
The  pistillate  blossoms  are  followed  by  small, 
berry-like  fruits  upon  thick  purple  stalks,  and 
subtended  by  fleshy  bracts.  Some  species,  which 
have  flowers  in  spikes  and  not  fleshy  fruits,  are 
referred  by  various  botanists  to  the  genus 
Prumnopitys  {Stachycarpus).  The  fleshy  seed- 
stalks  of  some  are  used  for  food.  In  America 
a  few  are  sometimes  cultivated  in  greenhouses; 
others  are  sparingly  planted  in  the  South  and  in 
California.  Well  drained  loam  suits  them. 
Where  indigenous,  several  species  are  highly 
prized  timber  trees.  Of  these  the  best  known 
are  probably  the  following:  Totarra  or  totarra 
pine  {P.  totarra)  which  appro.ximates  a  height 
of  100  feet  and  a  diameter  of  12,  is  largely  used 
for  ship-building  in  New  Zealand  where  it  is 
native;  the  gagali  (P.elata)  of  Queensland,  rises 
100  feet,  but  has  a  diameter  of  only  about  three 
feet,  and  is  used  for  cabinet  work ;  and  P.  cup- 
ressina,  a  Java  species,  which  appro.ximates  65 
feet  in  height  and  whose  easily  polished  yellow 
wood  is  used  for  house-building,  furniture,  etc. 
Podolia,  p6-do'li-a,  or  Kamenetz,  kii'me- 
nets,  a  government  of  West  or  "White" 
Russia,  north  of  Bessarabia,  and  bordering  on 
the  Austrian  frontier ;  area,  16,224  square  miles. 
The  surface  is  a  table-land,  strewn  with  hills ; 
nearly  three  fourths  is  either  arable  or  available 
for  pasturage.  The  capital  is  Kamenetz-Pod- 
olsk.  There  is  considerable  manufacturing;  the 
chief  manufactures  are  flour,  sugar,  spirits,  and 
tobacco  products.     Pop.    (1897)   3>03ii5i3- 

Podophyrium,  Mandrake,  or  May-apple,  a 
genus  of  hardy  pereimial  herbs  of  the  order 
Bcrbcridacccc.  The  four  species  are  natives, 
two  of  China,  one  of  the  Himalayas,  and  one  of 
North  America.  The  last  species  grows  about 
15  inches  tall,  bears  one  or  two  dark  green 
leaves ;  in  the  axil  of  two-leaved  specimens  one 
or  sometimes  two  fragrant  saucer-like  cream- 
colored  flowers  are  borne.  These  are  followed 
by  a  yellow,  tender,  insipid  fruit  which  is 
somewhat  edible.  The  dried  roots  and  a  resin 
obtained  from  them  have  been  used  in  medicine, 
but  are  less  popular  than  formerly.  The  fruits 
are  sometimes  called  wild  lemon  and  hog-apple. 
The  name  mandrake  (q.v.)  is  more  correctly 
applied  to  Mandragora,  which  is  the  mandrake 
of  ancient  history  and  romance. 
Podu'ridae.  See  Bristle-tails. 
Poe,  Edgar  Allan,  American  poet  and 
prose  writer:  b.  Boston,  Mass.,  19  Jan.  l8og;  d. 
Baltimore,  J\Id.,  7  Oct.  1849.  His  father  was  of 
a  good  Maryland  family,  and  his  mother  was  a 
daughter  of  the  once  celebrated  English  actress 
Mrs.  Arnold.  Both  parents  were  actors^  and 
were  engaged  at  the  Boston  Federal  Street 
Theatre  at  the  time  of  their  son's  birth.  Mrs. 
Poe,  who  outlived  her  husband,  died  in  great 
poverty,  leaving  three  children,  who  were  adopted 
by  friends.  Edgar  was  taken  into  the  home  of 
his  godfather,  John  Allan  of  Richmond,  and 
was  treated  in  many  respects  as  a  child  of  the 
family.  He  was  beautiful  and  precocious,  and 
the  over-indulgence  and  unwise  petting  of  his 
adopted  parents  aided  m  developing  a  naturally 
imperious  and  self-indulgent  nature.  When  he 
was  six  years  old  the  Allans  took  him  to  Eng- 
land and  placed  him  at  Stoke-Newington.    He  re- 


mained at  the  school  for  si.x  years,  and  there  laid 
the  foundation  of  his  curious  classical  lore    The 
autobiographical   story   of   William    Wilson   de- 
scribes the  old  Manor  House  School  and  its  quiet 
round  of  duties  and  pleasures.     On  his  return  to 
Richmond   in   182 1   he  entered   the  English  and 
Classical  School  of  Joseph  H.  Clarke  where  he 
was  prepared  for  college.   He  was  quick  and  bril- 
liant, and  excelled  in  languages  and  in  athletics. 
But  in  spite  of  his  talents  Poe  was  unpopular; 
his  extreme  sensitiveness,  his  moody  disposition, 
his  pride  of  intellect  kept  his  school  fellows  at  a 
distance.     He  formed,  during  this  time,  a'  pas- 
sionate  devotion   to   the   mother   of  one   of   his 
schoolmates,  and  after  her  sudden   death   spent 
night    after   night    of   a    bleak,    dreary   autumn, 
by   her   grave.      At    17   he   matriculated    at    the 
University  of  Virginia.     He  devoted  himself  to 
Latin,  Greek,  French,  Spanish.  Italian,  and  took 
the  highest  honors  in  Latin  and  French.     But  his 
gambling    debts    were    heavy    and    he    was    not 
allowed  by  .Mr.  Allan  to  return.     After  a  short 
enforced  stay  in  Mr.  .Allan's  counting-house  he 
determined    to    make    his    own   career    and    ran 
away   to   Boston.     There  he   published  his  first 
volume,  'Tamerlane  and  Other  Poems'    (1827), 
verses  without  any  special  originality  and  rough 
in  execution.     Poor  and   friendless  he  now  en- 
listed in  the  army.    He  made  an  efficient  soldier, 
was    promoted    to    sergeant-major    and    was    so 
attracted  to  army  life  that  he  again  asked  Mr. 
Allan's  aid,  and,  through  his  influence,  was  al- 
lowed to  enter  West  Point.    He  disliked  the  dis- 
cipline of  the  school,  however,  and  deliberately 
gave    such    grounds    for    offense    that    he    was 
dismissed.     Just  before  he  entered   West   Point 
he  had  published  a  second  volume  of  poems  con- 
taining among  others  a  revision  of  'Tamerlane' 
and    ^M    Aaraaf,'    and    after    his    dismissal    he 
determined  to  make  literature  his  profession.    A 
second    edition    of   his    poems    (1831),   in    such 
verses  as  'IsrafeP  and  'To  Helen,'  gave  promise 
of  a  real  poet.    In  1833  he  competed  for  the  prize 
offered  by  the   'Saturday  Visitor'    for  the  best 
short   story;   and   the  award   was   made  to    'A 
MS.  Found  in  a  Bottle,'  one  of  the  six  stories 
which   he   had   submitted.     Mr.   John   Kennedy, 
the  novelist,  was  one  of  the  judges;  he  became 
the  warm   friend  of  the  young  writer  and  res- 
cued him  from  deepest  poverty  by  obtaining  for 
him  magazine  hack  work.     Poe  was  at  this  time 
living    with    his    aunt,    Mrs.    Clemm,    and    her 
daughter  Virginia,  in  Baltimore,  but  soon  moved 
to  Richmond  to  write  exclusively  for  the  'South- 
ern Literary  Messenger.'     He  gained  constantly 
in    reputation    and    his    weird   tales    and    biting 
critiques  rapidly   raised  the  subscription   list  of 
the   magazine   from    700  to   5,000.      In    1836  he 
married    his    young    cousin,    Virginia     Clemm. 
Poe's  life  was  restless -and  stormy,  he  left  one 
position    after    another,   just   as    he    seemed   on 
the  point  of  a  great  success ;  his  indulgence  in 
opium  and  in  intoxicants  increased  and  he  was 
often    plunged    into    dire   poverty,   but   his   love 
for    his    beautiful    wife     was    steadfast.      Mrs. 
Clemm  lived  with   her  daughter  and  took  care 
of  the  home.     His  wife  was  the  inspiration  of 
some   of   his   purest   poetry,    of    'Eleonora.'    of 
'.Annabel   Lee,'    of    'Lenore.'     He   uttered   his 
forebodings  over  her  desperate   illness   in    'The 
Raven,'  and  his  grief  for  her  death  in  the  tender 
stanzas  'To  One  in  Paradise,'  and  in  the  hope- 
less 'Ulalume.' 


POE  — POERIO 


The  letters  he  wrote  to  his  mother-in-law 
are  natural,  simple,  and  winning,  and  show  Poe 
in  a  most  attractive  light.  To  her  he  wrote  also 
the  beautiful  lines  'To  My  Mother.'  In  1838 
he  moved  with  his  family  to  New  York  where  he 
held,  for  a  short  time,  a  position  on  the  'New 
York  Quarterly  Review,'  but  the  magazine  was 
not  so  successful  financially  as  had  been  hoped 
and  Poe  entered  into  an  engagement  with  the 
'Gentleman's  Magazine'  and  removed  to  Phila- 
delphia. Mr.  William  Govvans,  a  well-known 
bookseller,  who  boarded  with  Mrs.  Clemm 
in  "New  York,  gives  emphatic  testimony 
to  Poe's  courtesy  and  sobriety  at  this  time. 
In  1839  his  best  stories  were  published 
in  two  volumes  entitled  'Tales  of  the  Arabesque 
and  Grotesque,' — among  them  'Ligeia,'  Poe's 
favorite  tale,  and  the  masterly  'Fall  of  the 
House  of  Usher.'  A  year  later  he  began  his 
work  for  'Graham's  Magazine'  in  Philadelphia, 
and  the  fame  of  his  poems,  stories,  and  critiques, 
together  with  Mr.  Graham's  excellent  manage- 
ment, in  two  years  raised  the  subscription  list 
from  S.ooo  to  52,000.  Much  of  his  best  writing 
was  done  for  this  magazine  ;  in  it  were  published 
among  many  other  stories  'The  Murders  in  the 
Rue  Morgue,'  which  was  immediately  translated 
into  French;  'The  Descent  into  the  Maelstrom'; 
and  'The  Mystery  of  Marie  Roget.'  In  1842, 
either  from  native  restlessness  or  because  his 
fits  of  intoxication  were  increasing,  he  resigned 
the  editorship  of  Graham's  and  two  years  later 
again  moved  to  New  York.  In  1841  Mrs.  Poe 
ruptured  a  blood-vessel  and  the  next  six  years 
were  filled  with  poverty,,  illness,  and  agonizing 
alternations  of  hope  and  fear.  At  one  time  Poe 
achieved  his  desire  of  having  a  magazine  of  his 
own,  as  he  had  sole  management  of  the  'Broad- 
way Journal,'  but  he  had  little  executive  ability 
and  this  enterprise  failed.  In  January  1847  his 
wife  died  at  Fordham,  a  suburb  of  New  "i'ork, 
and  after  this  overwhelming  sorrow,  for  two 
years  and  a  half  he  struggled  feebly  against  ill- 
ness, weakness,  and  opium.  His  most  notable 
works  during  this  period  were  'Eureka,*  'The 
Bells.'  and  'Ulalume.'  In  October  1849  he 
fell  ill  in  Richmond  as  he  was  starting  for  New 
York  and  was  found  delirious  in  the  streets  of 
Baltimore.  He  died  in  the  City  Hospital  and 
was  interred  in  the  burial  grounds  of  Westmin- 
ster Church,  near  the  grave  of  his  grandfather, 
General   David   Poe. 

Poe's  character  was  complex  and  difficult ; 
he  was  self-willed  and  self-indulgent,  too  often 
regardless  of  the  rights  of  others,  intensely 
proud  and  reserved,  sometimes  courteous  and 
kindly,  oftener  moody  and  abstracted.  He  was 
keenly  sensitive  to  sound  and  easily  excited  by 
stimulants.  That  he  was  not  the  degraded  ine- 
briate that  Griswold  depicted  has  been  abun- 
dantly proved,  but  there  is  no  doubt  that  his 
poverty  and  his  frequent  change  of  promising 
positions  were  caused  in  part  by  vacillating- 
will  and  by  recurring  spells  of  intoxication.  He 
was  a  dreamer  and  his  imagination  dwelt  with 
the  mystic  and  horrible;  his  mind  was  brilliant 
and  acute  and  his  sense  of  form  and  proportion 
exquisite. 

The  themes  of  Poe's  poetry  were  few ; — 
man's  loneliness,  the  hopelessness  of  struggle; 
remorse  for  a  wrecked  life.  His  poems  bring 
no  breath  from  the  outer  world.  Theirs  is  a 
land  of  dreams,  of  tempest,  of  fantastic  terrors, 


of  ashen  skies,  and  through  this  land  glide 
ghosts,  birds  of  ill  omen,  and  crawling  shapes. 
His  poetry  is  not  stimulating  and  has  no  moral 
quality ;  but  has  frequently  an  almost  faultless 
literary  form,  vivid,  if  distorted  imagmation, 
and  a  haunting  melody.  His  theory  was  that  a 
poem  should  have  complete  unity  in  itself,  and 
consequently  should  never  be  of  great  length, 
and  that  the  poet  must  compose  only  when  in 
a  state  of  highly  excited  emotion.  Poetry  he 
defines  as  the  "rythmical  creation  o'f  beauty." 
His  fame  as  a  poet  rests  on  a  few  short  poems, 
'The  Raven,'  'Lenore,'  'Ulalume,'  'The  BeUs,' 
'Annabel  Lee,'  'The  Haunted  Palace,'  'The 
Conqueror,  Worm';  and  these  in  unity  of  de- 
sign, in  e.xquisite  choice  of  melodic  words,  and  in 
concentrated  passion  are  well  nigh  faultless. 

His  stories  are  weird,  filled  with  horrors, 
and  often  glow  with  the  putrescence  of  physical 
decay.  They  are  carefully  wrought  and  in  such 
masterpieces  as  'The  Fall  of  the  House  of 
Usher',  and  'Ligeia'  every  word  heightens  the 
desired  effect.  The  disintegrating  power  of  fear 
on  a  sensitive  and  highly  organized  soul  has 
never  been  more  powerfully  portrayed  than  in 
the  former  story.  Poe's  analysis  of  morbid  and 
tortured  souls  is  unsurpassed.  His  acute  ana- 
lytical powers  are  shown  in  such  stories  as  'The 
Murders  in  the  Rue  Morgue'  and  'The  Gold 
Bug'  ;  his  speculations  usually  hovered  about  the 
improbable  and  the  horrible.  His  originality,  his 
literary  craftsmanship,  are  unquestioned,  but  he 
lacked  the  will  and  the  moral  conviction  which 
would  have  brought  his  great  gifts  to  their 
highest  fruition. 

Consult:  Griswold,  'Memoir'  (1850);  S.  H. 
Whitman,  'Edgar  Poe  and  His  Critics'  (i860)  ; 
Ingram,  'The  Life  and  Letters  of  Edgar  Allan 
Poe'  (1880);  Woodberry,  'Edgar  Allan  Poe' 
(188s).  Emilie  W.  McVea, 

University  of  Tennessee. 

Poe,  Orlando  Metcalfe,  American  soldier: 
b.  Navarre,  Ohio,  7  March  1832 ;  d.  Detroit, 
Mich.,  2  Oct.  1895.  He  was  graduated  from 
West  Point  in  1856,  and  in  1861  was  chief  of 
engineers  in  the  Department  of  the  Ohio.  In 
that  year  he  was  commissioned  colonel  of  the 
2d  Michigan  Volunteers,  served  in  the  Virginia 
and  Maryland  campaign,  was  appointed  briga- 
dier-general of  volunteers  in  1862,  and  in  186,^ 
was  mustered  out  of  the  volunteer  service  and 
became  chief  of  engineers  in  the  23d  corps  of  the 
Army  of  the  Ohio.  He  served  in  a  similar  posi- 
tion under  Sherman  in  his  invasion  of  Georgia, 
and  was  brevetted  brigadier-general  in  the  regu- 
lar army  in  1865.  In  1865-70  he  was  engineer 
secretary  of  the  United  States  lighthouse  board, 
engaged  in  constructing  the  lighthouse  on  Spec- 
tacle reef.  Lake  Huron,  in  1873-84,  and  had 
charge  of  various  river  and  harbor  works  in  the 
Great  Lakes.  He  was  a  meinber  of  the  United 
States  board  of  lighthouse  commissioners,  aide- 
de-camp  to  General  Sherman,  and  at  his  death 
was  chief  engineer  of  the  Northwest  district. 

PcEcile,  pe'si-le.  a  portico  in  Athens,  con- 
taining a  picture  gallery.  The  philosopher 
Zeno  (q.v.)  taught  his  doctrines  here.  See 
Stoicism. 

Poerio,  p6-a're-6,  Carlo,  B.\ron,  Italian 
patriot :  b.  Naples  10  Dec.  1803  :  d.  Florence  28 
April  1867.  Having  espoused  the  cause  of  the 
Neopolitan  liberals  in  1828.  he  participated  in  the 
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conspiracy  of  Avellino,  and  thereby  incurred  a 
long  imprisonment.  He  was  again  imprisoned 
after  the  unsuccessful  revolutionary  attempt  of 
1847.  Liberated  in  January  1848,  in  consequence 
of  the  revolution  begun  at  Palermo,  he  organized 
the  historic  demonstrations  of  the  27th  of  that 
month,  from  which  resulted  the  constitution  of 
10  February,  under  which  he  was  nominated  di- 
rector of  police  and  minister  of  public  instruc- 
tion. He  soon  resigned  and  was  chosen  to  the 
parliament  as  deputy  for  Naples.  In  July  1849 
he  was  charged  with  conspiracy  and,  although 
not  justly  convicted,  was  sentenced  to  imprison- 
ment for  24  years.  In  1859  he,  with  many  other 
political  prisoners,  was  placed  on  an  American 
ship  for  transportation,  but  was  landed  at  Cork 
and  returned,  by  London,  to  Turin.  In  1860  he 
was  elected  to  parliament  from  Tuscany,  and 
later  became  vice-president  of  that  body. 

Poet  Laureate,  an  officer  in  the  lord- 
chamberlain's  department  of  the  royal  house- 
hold of  Great  Britain.  The  appellation  was  de- 
rived from  laurus,  a  bay  or  laurel,  in  allusion 
to  the  ancient  practice  of  crowning  poets  with  a 
laurel  wreath.  Graduates  in  rhetoric  and  versi- 
fication in  the  English  universities  were  pre- 
sented with  a  laurel  wreath,  and  were,  in  con- 
sequence, styled  Poeta  Latircati.  The  royal 
laureate  was  merely  one  of  these  in  the  king's 
service.  The  first  patent  of  poet  laureate  was 
granted  to  Ben  Jonson  in  the  reign  of  James  I. 
The  laureate  was  required  to  furnish  an  ode  on 
the  birthday  of  the  sovereign  or  on  the  occasion 
of  a  national  victory:  but  this  custom  was  dis- 
continued toward  the  close  of  the  reign  of 
George  IIL  Since  the  time  of  Charles  II.  the 
following  poets  have  in  succession  held  the  office 
of  laureate:  John  Dryden,  Thomas  Shadwell, 
Nahum  Tate,  Nicholas  Rowe,  Lawrence  Eusden, 
Colley  Cibber,  William  Whitehead,  Thomas 
Warton,  Henry  James  Pye,  Robert  Southey, 
William  Wordsworth,  Alfred  Lord  Tennyson, 
and  Alfred  Austin.     The  salary  is  $360  yearly. 

Poet  at  the  Breakfast  Table,  The,  a  work 
by  Oliver  Wendell  Holmes,  first  printed  as  a 
series  of  papers  in  the  'Atlantic  Monthly'  in 
1872.  Like  the  earlier  'Autocrat'  and  the 
'Professor  at  the  Breakfast  Table'  it  consists 
of  rambling,  discursive  talks  on  many  subjects, — 
religion,  science,  literature, —  with  a  frequent 
excursion  into  the  realm  of  philosophy.  The 
principal  persons  at  the  table  are  the  Poet ;  the 
Old  Master,  a  scholarly  philosopher;  the  Scara- 
bee,  a  withered  entomologist ;  the  poetic  young 
astronomer ;  Scheherazade,  a  young  girl  who 
writes  stories ;  and  the  Lady.  All  of  these 
occasionally  take  part  in  the  conversation,  but 
more  frequently  the  writer  in  his  own  person 
addresses  the  reader  directly. 

Poetry  (from  poet,  Gr.  poietes,  3  maker, 
from  verb  poieo,  I  make).  Without  attempting 
to  define  poetry  it  may  be  broadly  stated  as  that 
form  of  e.xpression  which  language  takes  when 
it  consists  of  a  definite  number  of  measures  or 
periods  in  some  fixed  relation  to  each  other,  and 
accompanied  by  discernible  and  more  or  less 
definite  rhythm. 

The  history  of  poetry  has  been  as  compre- 
hensive as  that  of  the  human  race.  With  the 
Hebrews  it  begins  with  accounts  of  the  world's 
creation.  This  is  the  earliest  poetry  of  which 
we  have  record.  Later  we  have  it  in  the  Psalms, 
'he  songs  of  David,  and  the  songs  of  Solomon. 
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\\  e  have  fragments  of  Indian  poetry  that  existed 
centuries  before  Christ.  Among  the  poetic  peo- 
ples of  Greece  it  flourished,  first  as  the  exalted 
language  of  pagan  worship;  in  the  Homeric 
period  Greek  poetry  reached  its  zenith  as  the 
impassioned  e.xpression  of  Greek  culture  and 
of  the  dramatic  art;  it  then  declined  until  the 
Alexandrian  era.  From  the  Greeks  the  Ro- 
mans caught  the  art  but  never  mastered  it.  With 
the  advent  of  Christianity  it  became.  Latinized, 
first  a  vehicle  for  the  Christian  tenets,  and  later 
one  of  more  general  use.  The  9th,  loth,  and 
succeeding  centuries  saw  the  rise  of  French 
poetry  among  the  Troubadours  of  the  south. 
From  this  sprang  the  Italian  and  the  Spanish, 
although  native  Sicilian  and  Castilian  poetry 
flotirished  during  the  13th,  14th  and  15th  cen- 
turies. The  origin  of  German,  of  Scottish,  and 
of  English  poetry  seems  obscure.  The  German, 
influenced  by  the  Norman,  as  was  the  English  to 
a  great  degree,  itself  influenced  the  Scandinavian 
and  Norse  poetry,  which,  in  turn,  acted  upon 
the  Scottish  and  English  poetry.  Geoffrey 
Chaucer,  the  creator  of  the  Canterbury  Tales,  is 
commonly  called  the  father  of  English  verse, 
and  the  Elizabethan  era  the  period  of  its  great- 
est development. 

As  regards  subject  and  the  relation  of  sub- 
ject and  treatment  to  the  poet,  poetry  may  be 
classed  as  lyrical,  the  poetry  of  the  subjective 
feelings ;  epic  poetry  and  the  ballad,  being  the 
poetry  of  narration ;  didactic  poetry,  in  which  is 
presented  some  moral,  aesthetic,  or  scientific  pre- 
cept ;  satirical,  or  the  poetry  of  forum  and  de- 
bate; and   dramatic,  the  poetry  of  the  stage. 

.A.S  regards  structure,  poetry  consists  of 
stansas.  made  up  of  two  or  more  lines,  consist- 
ing each  of  one  or  more  feet  or  measures.  For 
practical  purposes,  all  measures  are  of  two 
classes,  double  and  triple.  Double  measures 
consist  of  two  or  four  syllables,  one  of  which  is 
accented ;  if  there  are  four  syllables  there  may 
be  a  subordinate  accent,  as  well.  Triple  measure 
consists  of  three  syllables,  one  of  which  is  ac- 
cented. The  accented  syllable  may  be  at  the 
beginning  of  the  measure,  or  initial;  near  the 
middle  of  the  measure,  or  medial;  at  the  end  of 
the  measure,  or  terminal.  It  is  the  combination 
of  these  two  elements,  the  number  of  syllables  in 
the  measures  and  the  positions  of  the  accented 
syllables,  that  determine  the  nature  of  the  verse. 
Examples  of  the  six  elemental  measures,  giving 
them  the  Greek  names  by  which  they  are  com- 
monly known,  are  as  follows : 

Trochee:     Once  up   1   on  a   I   midnight  |   dreary 
Initial  double  measure  with  the  last  syllables  short. 

Spondee:    Love  will  !  c6me  and  !  love  will  j  go 
Initial  double  with  the  last  syllables  long. 

Iambus:  The  shad-  I  ows  lay  I  along  I  Broadway 
Terminal   double  with  the  first  syllables  short. 

Dactyl:  6ut  of  the  |  cities  and  |  into  the  j  villages 
Initial  triple  with  the  last  two  syllables  short. 

.Amphibrach:     The  Marquis  I  of  Cara-  |  has  richest  ] 
of  men 
Medial  triple  with  the  first  and  last  syllables  short. 

Anapcrst:  In  a  gown  |  even  you  |  would  admire 
Terminal  triple  with  the  first  two  syllables  short. 

The  earliest  form  of  versification  which  we 
have  preserved  to-day  is  to  be  found  in  the  Old 
Testament,  and  consists  of  the  Hebrew  parallel- 
ism, so-called  because  it  contained  two  parallel 
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or  similar  slatements  of  like  or  approximate 
length : 

Behold  I  was  shapen  in  iniquity; 
And  in  sin  did  my  mother  conceive  mc. 

— Psalms  xix.  i. 
The  heavens  declare  the  glory  of  God; 
And  the  firmament  sheweth  his  handiwork. 

— Psalms  li.  5. 

Besides  being  named  from  the  arrangement 
of  their  accented  syllables  verses  are  also  named 
according  to  the  number  of  measures  to  the 
line.  Following  the  Greek  nomenclature  a  line 
of  one  measure  is  in  Manometer: 

By  the   twanging 

And  the  clanging. — '  The  Bells,'  E.  A.  Poe. 

of  two  measures  is  Dimeter: 

Ride  boldly  ride, 

The  shade  replied. — '  Eldorado,'  £.  A,  Poe, 

of  three  measures,  Trimeter: 

Why  do  ye  fall  so  fast? 
Your  date  is  not  so  past. 

—  '  To  Blossoms,'  R.  Herrick. 

of  four  measures.  Tetrameter: 

The  shadows  lay  along  Broadway. 

—N.  P.  Willis. 

of  five  measures,  Pentameter: 

Here  rests  his  head  upon  the  lap  of  earth. 

—  '  Elegy  in  a  Country  Churchyard,'  Thos.  Gray. 

of   six  measures.  Hexameter: 

This  is  the   forest  primeval.     The  murmuring  pine  and 
the   hemlock. —  'Evangeline,'   H.    IV,   Longfellow. 

of  seven  measures,  Heptameter: 
What  a  world  of  solemn  thought  their  monody  compels. 
— '  The  Bells,'  £.  A.  Poe, 

of  eight  measures,   Octomnter: 

Comrades    leave    me     here    a    little    while    as    yet    'tis 
early  morn. —  *  Locksley  Hall,'  Alfred  Tennyson. 

There  are,  of  course,  many  variations  from 
these  elemental  forms.  By  the  addition  or  sub- 
traction of  a  syllable,  by  the  changing  of  the 
length  of  a  line,  or  of  the  kinds  of  measures 
employed,  or  by  the  arrangement  of  various 
measures  in  a  line  are  obtained  varieties  of 
stanzas  and  of  verse  forms  as  differing  and  as 
limitless  as  the  human  fancy  may  dictate  and 
ingenuity  devise.  The  line  of  four  terminal 
measures,  the  lamhic  Tetrameter,  is  supposed 
to  be  the  easiest  of  English  verse  forms  and  is 
commonly  used.  That  of  five  terminal  measures, 
the  Iambic  Pentameter,  is  often  referred  to  as 
the  "heroic  measure,"  having  been  used  in  many 
long  compositions  and  in  translations  from  the 
classics.  It  is  the  meter  in  which  inost  of  the 
English  blank  verse  is  written.  Blank  verse  is 
composed  of  lines  the  final  endings  of  which 
do  not  agree  in  sound  with  other  lines  in  the 
same  stanza,  as  opposed  to  rhymed  verse,  in 
which  the  opposite  is  the  case.  Two  selections 
from  'Romeo  and  Juliet'  illustrate  these  points: 

(Blank)  :     Lady,  by  yonder  blessed  moon  T  swear. 

That  tips  w'ith  silver  all  these  fruit  tree  tops. 
(Rhymed)  :  If  I  profane  with  my  unworthiest  hand 

This  holy  shrine,  the  gentle  fine  is  this, — 
My  lips,  two  blushing  pilgrims,  ready  stand 
To  smooth  that  rough  touch  with  a  gentle 
kiss. 

Of  all  poetic  forms  the  most  famous,  prob- 
ably, atid  certainly  the  most  famous  in  the  form 
of  a  single  stanza,  is  the  sonnet.  This  poem 
consists  of  fourteen  lines,  which,  in  sonnets  of 
classic  mold,  are  thus  divided :  The  first  four 
lines  introduce  the  subject  of  the  poem;  the 
second  four  introduce  some  new  meaning,  or 
are  an  elaboration  or  explanation  of  the  first 
four;    these    eight    lines    are    called    an    octet; 


the  last  six,  the  sextet,  make  an  application  of 
the  whole,  with  the  point  of  the  entire  poem  in 
the  last  line  if  possible.  Often  the  last  two 
lines  give  some  twist  or  additional  meaning 
to  the  application.  The  sonnet  is  an  Italian 
form  of  verse,  the  Italian  poet  Petrarch  being 
its  father  and  master.  It  has  been  used  with 
great  effect  by  other  Italian  poets,  such  as  Dante, 
Tasso,  Ariosto,  Michelangelo;  and  by  English 
poets,  notably,  Milton.  Wordsworth,  Keats,  Mrs. 
Browning,  and,  finally,  Shakespeare,  whose  son- 
nets are  the  most  perfect  in  the  language. 

Bibliography. —  For  more  detailed  informa- 
tion on  the  history  and  the  science  of  poetry  the 
reader  is  referred  to  E.  C.  Stedman,  'Nature 
and  Elements  of  Poetry'  ;  Sidney  Lanier, 
'Science  of  English  Verse*  ;  E.  A.  Poe's  essays, 
'The  Poetic  Principle,'  and  'The  Rationale  of 
Composition';  R.  W.  Emerson,  'Poetry  and 
Criticism'  ;  G.  L.  Raymond,  'Rhythrn  and  Har- 
mony in  Poetry,'  and  'Poetry  as  a  Represent- 
ative Art'  ;  Wm.  Sharpe,  'Sonnets  of  this  Cen- 
tury,' with  critical  essay  on  the  sonnet  form, 
and  '.American  Sonnets'  ;  also  to  the  com- 
pendious works  of  Wm.  Hazlitt,  Thos.  Camp- 
bell, Williain  Wordsworth;  and  to  the  works  of 
Engel,  Schiller,  Goethe,  Schlegel,  Hegel,  and 
other  German  poets,  excellent  translations  of 
which  can   be  had   in   English. 

Vivian    Mord.\unt   Moses. 

Poets'  Corner,  The,  a  popular  name  given 
a  corner  in  Westminster  Abbey  in  England, 
where  there  are  memorials  to  many  famous 
poets.  Among  those  represented  are :  Addison, 
Beaumont,  S.  Butler,  Campbell,  Cowley,  Daven- 
ant,  Drayton,  Dryden,  Gay,  Goldsmith,  Gray, 
Dr.  Johnson,  Ben  Jonson,  Longfellow,  of 
America,  Macaulay,  Mason,  Milton,  Philips, 
Prior,  Rowe,  Shakespeare,  Shadwell,  Sheridan, 
Spenser,  and  Thomson. 

Poey,  po'ay,  Felipe,  Cuban  naturalist:  b. 
Havana,  Cuba,  26  May  1802 ;  d.  there  28  Jan. 
1891.  He  was  graduated  in  law  from  the  Uni- 
versity of  Madrid,  but  abandoned  his  law  prac- 
tice and  engaged  in  the  study  of  natural  history, 
later  continuing  his  studies  in  Paris  where  in 
1827  he  aided  in  founding  the  Societe  Ento- 
mologique.  He  returned  to  Havana  in  1833 
where  he  made  a  study  of  Cuban  fauna  and  in 
1842  became  professor  of  comparative  anatomy 
and  zoology  at  the  University  of  Havana.  In 
1863  he  was  transferred  to  the  chair  of  bot- 
any, mineralogy,  and  geology.  He  published : 
'Memorias  sobre  la  historia  natural  de  la  Isla 
de  Cuba'  (i860)  ;  'Enumeratio  Piscium  Cuben- 
sium'  (187s)  ;  'Geografia  de  Cuba'  (19  edi- 
tions) ;  etc.  His  most  important  work, 
'Ictiologia  Cubana,'  was  unpublished  at  the 
time  of  his  death. 

Peggie  Braccielini,  podg'6  bra-cho'le-ne. 
See  Br.\cciolini,  Poggio. 

Pe'gy.     See  Menhaden. 

Pohle,  po'le,  Leen,  German  painter:  b. 
Leipsic  i  Dec.  1841.  After  studying  at  the 
Dresden  Academy  and  afterward  at  Antwerp 
and  Weimar  he  became  professor  at  the  above 
institution  in  1877.  Although  at  first  inclined  to 
genre  and  historical  themes  he  has  since  confined 
his  attention  more  to  portrait  work.  Amoiig 
noted  portraits  by  him  are  those  of  Ludwig 
Richter  (1872),  and  of  the  Baron  Tauchnitz, 
both  in  the  Leipsic  Museum. 
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Po'i,  a  native  food  or  porridge  made  from 
flour  obtained  by  grinding  tbe  roots  of  tara  or 
taro,  a  plant  grown  in  most  of  the  Polynesian 
islands,  especially  in  Hawaii.  The  tops  are  used 
by  the  natives  as  pot  herbs.  The  root  is  ground 
on  stones  by  the  native  women,  and  made  into 
mush  which,  among  the  Hawaiians  of  the  lower 
classes,  is  eaten  with  the  fingers  out  of  a  com- 
mon dish. 

Poincare,  pvvan-ka-ra,  Jules  Henry, 
French  mathematician  and  physicist :  b.  Nancy 
2g  April  1854.  In  1873  he  entered  the  Ecole 
Polytechnique,  and  in  1875  the  School  of  Mines. 
In  1879  he  was  made  a  doctor  of  sciences,  and 
in  the  same  year  began  work  as  an  engineer. 
Having  been  called  to  Paris  in  1881,  he  w'as 
made  professor  of  mathematical  physics  and 
calculus  of  probabilities  in  the  faculty  of  sciences 
in  1886,  and  ten  years  later  was  transferred  to 
the  chair  of  celestial  mechanics.  For  a  work  on 
the  problem  of  three  bodies  (see  Astronomy, 
THE  Science  of),  he  received  the  prize  offered 
by  the  king  of  Sweden  and  Norway.  In  both 
mathematics  and  physics  he  has  added  greatly 
to  the  investigation  of  modern  theories,  and  has 
introduced  new  solutions  of  leading  problems  in 
both  departments.  Among  his  writings  are : 
'Legons  sur  la  Theorie  Mathematique  de  la 
Lumiere'  (1889-92);  'Electricite  et  Optique' 
(1890-1)  ;  'Thermodynamique'  (.1892)  ;  'Lemons 
sur  la  Theorie  de  I'Elasticite'  (1892)  ;  'Les 
Methodes  nouvelles  de  la  Mecanique  Celeste* 
(1892-9)  ;  'Cinematique  et  Mecanismes  Poten- 
tiels  et  Mecanique  des  Fluides'  (1899).  His 
'Cours  de  Physique'  (13  vols.  1890)  included 
some  of  the  works  afterward  separately  pub- 
lished. 

Poincia'na,  a  genus  of  leguminous  trees  of 
the  family  Eucisalpinicce,  which  is  native  to  the 
Oriental  region,  but  was  long  ago  introduced 
into  all  tropical  countries.  These  trees  have 
very  showy  scarlet  or  orange  flowers,  called  pea- 
cock flowers  in  some  regions.  There  are  three 
species  of  which  the  royal  (P.  regia)  is  familiar 
in  southern  Florida. 

Poindexter,  poin'deks-ter,  George,  Amer- 
ican politician:  b.  Louisa  County,  \'a.,  1779;  d. 
Jackson,  Miss.,  5  Sept.  1853.  He  studied  law, 
practised  in  Milton,  Va..  and  in  1802  established 
himself  in  Mississippi  Territory  where  he  was 
commissioned  attorney-general  in  1803.  In  1806 
he  served  in  the  territorial  legislature,  was  a 
delegate  to  Congress  in  1807-13,  and  in  the  latter 
year  was  appointed  United  States  judge  for  Mis- 
sissippi, an  office  which  he  filled  with  much 
ability.  He  was  the  first  representative  of  Mis- 
sissippi in  Congress  after  her  admission  to 
statehood  in  1817,  and  in  1819  ably  supported 
General  Jackson's  conduct  of  the  Seminole  war. 
He  was  twice  elected  governor  of  Mississippi 
and  in  1830  was  chosen  United  States  Senator, 
in  which  office  he  ceased  to  support  Gen.  Jack- 
son and  w-as  even  suspected  by  the  latter  of 
complicity  in  the  plot  to  murder  him.  In  1835 
he  removed  to  Kentucky,  but  subsequently  re- 
turned to  Mississippi,  where  he  resumed  his  old 
political  associations. 

Poin'ding,  in  Scotch  law,  a  seizure  of  the 
goods   of   a    debtor   by   the   creditor.     See   At- 

T.iCHMENT. 

Poin'sett,  Joel  Roberts,  American  diplo- 
mat: b.  Charleston,  S.  C,  2  March  1779;  d. 
Statesburg,  S.  C,  12  Dec.  1851      He  completed 


his  education  at  the  University  of  Edit  burgh 
and  at  Woolwich  Military  Academy,  England, 
and  in  1809  was  United  States  commissioner  to 
South  America  to  investigate  political  conditions 
prevailing  there.  While  in  Chile  he  obtained  the 
release  of  American  merchantmen  who  had  been 
seized  by  the  Spanish  authorities  of  Peru  on  a 
rumor  of  the  declaration  of  war  with  tlie  United 
States.  He  was  elected  to  the  South  Carolina 
legislature  on  his  return  and  in  1821-5  was  a 
member  of  Congress ;  he  served  ir.  1825-9  as 
minister  to  Mexico  and  afterward  a'died  himself 
with  the  "Union"  party  in  strenuous  opposition 
to  the  nullification  issues.  He  was  secretary  of 
war  in  1837-41  and  in  1840  was  instrumental  in 
the  passage  of  the  bill  to  reorganize  the  mili- 
tia. The  last  years  of  his  life  w-ere  spent  in  re- 
tirement ;  he  founded  an  academy  of  fine  arts  in 
Charleston,  and  published:  'Notes  on  Mex- 
ico, Made  in  1822;  with  an  Historical  Sketch  of 
the  Revolution'   (1824). 

Poinset'tia,  a  shrub  {Euphorbia  or  Poinset- 
tia  pulchcriima)  of  the  order  Euplwrbiacea:.  it 
is  a  native  of  shady  and  damp  tropical  and  sub- 
tropical Central  America  and  Me.\ico,  whence 
it  was  introduced  into  cultivation  by  Dr.  Poin- 
sett of  Charleston,  S.  C,  and  distributed  by 
Robert  Buist  of  Philadelphia.  The  plant  grows 
six  feet  or  more  high,  bears  small,  yellow  ter- 
minal flowers  surrounded  by  brilliant  vermilion 
bracts,  for  which  the  plant  has  become  famous 
as  a  greenhouse  subject.  These  bracts,  in  well 
grown  specimens,  often  extend  nine  inches  on 
each  side  of  the  centre.  They  are  sometimes 
cut  for  decorative  purposes,  but  usually  the 
plants  are  left  in  pots.  In  mild  climates,  such 
as  Bermuda,  southern  Florida,  and  California, 
the  plants  are  grown  out  of  doors,  but  they 
never  reach  perfection,  and  must  generally  be 
grouped  with  other  plants  to  conceal  their  bare, 
crooked  stems. 

Point-de-Galle,  point  de  gal,  or  Galle,  Cey- 
lon, a  fortified  seaport  town  on  a  peninsula  on 
the  south  coast,  21  miles  west  of  Matura,  and 
66  miles  south-southeast  of  Colombo.  The  ap- 
pearance of  Galle  from  the  sea  is  singularly 
beautiful  and  picturesque.  To  the  right  is  the 
fort,  further  on  is  the  quay,  surrounded  by  mul- 
titudes of  canoes,  while  close  to  the  harbor  is 
the  native  town,  white,  and  shaded  by  numerous 
trees.  The  hills  nearby  are  covered  with  trees, 
and  back  some  distance  is  Adam's  Peak,  7420 
feet  high.  Outside  the  town  is  a  Buddhist  tern- 
pie.  The  trade  of  Galle  consists  chiefly  in  coir 
rope,  cocoanut  oil,  arrack,  chaya  root,  coffee, 
cotton,  rice,  ivory,  cinnamon,  and  tortoise-shell. 
Pop.   (1891)   33,505;   (1901)  37,326. 

Point-lace.      See  Lace. 

Point  Pleasant,  Battle  of,  fought  10  Oct. 
1774,  in  what  is  now  West  Virginia.  Ihe  ac- 
tion took  place  at  the  mouth  of  the  Great 
Kanawha  River;  on  one  side  were  some  1,200 
Virginians  commanded  by  Andrew  Lewis  (q.v.)  ; 
on  the  other,  a  force  of  Indians  numbering 
about  1,000,  led  by  Cornstalk  (q.v.),  the  Shaw- 
nee chief.  The  battle  lasted  throughout  the 
day,  and  was  fought  with  desperation  on  both 
sides,  Indian  tactics  being  adopted  by  the  whites, 
who  finallv  gained  the  victory.  Both  sides  lost 
heavily,  tlie  whites  7,  killed  and  150  wounded, 
among  the  killed  being  Col,  Charles  Lewis.  The 
Indian  loss  has  never  been  definitely  ascertained, 


POINTE-A-PITRE  —  POITIERS 


but  is  believed  to  have  been  quite  as  great  as  that 
of  the  men  under  Lewis.  By  a  treaty  following 
the  battle  the  Indians  gave  up  to  the  whites  an 
extensive  tract  south  of  the  Ohio  River.  The 
battle  proved  to  be  of  mvich  importance  in  con- 
nection with  the  Revolutionary  developments 
in  that  part  of  the  country,  and  its  results  had 
much  to  do  with  opening  Kentucky  to  the 
whites.  See  Colonial  Wars  in  America,  Lord 
Dunm  ore's  War. 

Pointe-a-Pitre,  pwant-ii-petr,  Guadeloupe, 
VV.  I.,  the  largest  and  richest  town  in  the  island 
of  Grande  Terre,  the  smaller  of  the  two  com- 
posing Guadeloupe,  with  a  good  harbor  at  the 
mouth  of  the  Riviere  Salee,  which  separates 
Grande  Terre  and  Basse  Terre  (see  Guade- 
loupe). The  city  was  built  in  1763,  was  de- 
stroyed by  earthquake  8  Feb.  1843,  and  suffered 
from  fires  in  1871.  Once  a  great  port,  it  still 
carries  on  some  business,  exporting  sugar,  cocoa, 
hides,  coffee,  rum,  molasses,  etc.  Pop.  (est.) 
iS,ooo. 

Pointed  Architecture,  a  name  for  the 
Gothic  styles.     See  Architecture. 

Pointer,  a  race  of  bird-hunting  dogs,  al- 
lied to  the  setters  but  smooth-haired.     See  Dog. 

Pointer,  (i)  in  astronomy,  a  name  given 
two  stars,  Merak  and  Dubhe,  in  Ursa  Major, 
so  called  because  they  point  to  the  pole  star. 
(2)  In  bricklaying,  a  tool  for  clearing  out  to 
the  required  depth  the  old  mortar  between  the 
courses  of  bricks  in  a  wall,  to  be  replaced  by  a 
fresh  body  of  mortar.  (3)  In  shipbuilding,  one 
of  the  pieces  of  timber  fixed  fore-and-aft  and 
diagonally  inside  of  a  vessel's  run  or  quarter,  to 
connect  the  stern  frame  with  her  after  body. 
(4)  In  navigation,  a  graduated  circle,  with  one 
fixed  and  two  adjustable  radial  legs.  By  placing 
them  at  two  adjoining  angles  taken  by  a  sextant 
between  three  known  objects,  the  position  of  the 
observer  is  ii.xed  on  the  chart. 

Poire,  pwa-ra,  Emmanuel,  French  cari- 
caturist, known  also  by  his  signature  Caran 
d'Ache:  b.  Moscow,  Russia,  1858.  He  first 
gained  considerable  reputation  in  France  by 
drawings  in  various  Parisian  journals.  He 
made  particular  study  of  military  types,  and  es- 
pecially came  to  depict  French  cavalry  with 
great  facility  and  truth.  His  work  was  collected 
into  albums,  that  called  'Psst!'  (1898)  con- 
taining drawings  evoked  by  the  Dreyfus  case. 
His  signature  is  an  adaptation  of  the  Russian 
word  for  "pencil." 

Poison  Alder,  or  Sumac.  See  Plants,  Poi- 
sonous. 

Poison  Ivy.     See  Plants,  Poisonous. 

Poison-nut,  a  name  for  Strychnos  nux- 
vomica.     See  Nux  Vomica. 

Poison  of  Serpents.  See  Serpent  :  Rattle- 
snake, etc. 

Poison    Springs    (Ark.),    Engagement    at. 

On  17  April  1864  a  train  of  198  wagons  left 
Camden,  Ark.,  and  went  westward  18  miles  on 
the  VVashington  road  to  collect  forage  and  other 
supplies.  It  was  guarded  by  195  cavalry,  500  in- 
fantry, and  2  guns,  under  command  of  Col. 
James  M.  Williams,  ist  Kansas  Colored  Volun- 
teers. Next  morning  Williams  was  reinforced 
by  cavalry,  infantry,  and  two  guns,  raising  his 
force  to  285  cavalry,  875  infantry,  and  four  guns. 


A  greater  part  of  the  wagons  had  been  loaded 
on  the  17th,  and  on  the  morning  of  the  i8th 
Williams  started  on  his  return  to  Camden,  gath- 
ering forage  on  the  way,  and  when  about  12 
miles  from  that  place  was  intercepted  by  Mar- 
maduke's  cavalry.  Gen.  Maxey  soon  joined 
Marmaduke,  the  united  commands  of  about  3,200 
men  and  four  guns  attacked  Williams,  and,  in 
a  four  hours'  fight,  routed  him,  capturing  about 
100  prisoners,  his  four  guns,  and  the  entire 
wagon-train.  The  Union  loss  was  92  killed,  97 
wounded,  and  106  missing.  Incomplete  Confed- 
erate returns  make  their  loss  17  killed,  88 
wounded,  and  10  missing;  their  entire  loss  was 
about  15s.  Consult  ^Official  Records,'  Vol. 
X^X^V.  E  A.  Carman. 

Poisons  and  Poisoning.     See  Toxicology. 

Poisson,  pwii-soii,  Simeon  Denis,  French 
mathematician :  b.  Pithiviers,  France,  21  June 
1781  ;  d.  Paris  25  April  1840.  He  was  educated 
in  the  Ecole  Polytechnique,  Paris,  and  occupied 
positions  as  examiner  and  professor  in  that  in- 
stitution for  nearly  40  years.  He  was  a  member 
of  the  Bureau  des  Longitudes,  professor  of  me- 
chanics on  the  Faculty  of  Sciences  at  Paris,  was 
appointed  a  member  of  the  council  of  the  uni- 
versity in  1820,  and  in  1837  made  a  peer  by  Louis 
Philippe.  He  wrote  over  300  scientific  papers 
and  otlier  works  of  great  value,  covering  mathe- 
matics, physics,  and  astronomy,  the  most  famous 
of  his  works  being  'Traite  de  Mecanique* 
(1811).  Among  other  works  are:  'Theorie 
Mathematique  de  la  Chaleur'  (1835); 
'Recherches  sur  la  Probabilite  des  Jugements  en 
Matiere  Criminelle  et  en  Matiere  Civile'  (1837). 

Poisson's  Ratio.      See  Elasticity. 

Poissy,  pwii-se,  France,  a  town  in  the  de- 
partment of  Seine-et-Oise,  on  the  left  bank  of 
the  Seine,  11  miles  southwest  of  Versailles.  The 
weekly  cattle  market,  chiefly  for  the  supply  of 
the  capital,  is  said  to  be  the  largest  in  France. 
The  town  possesses  considerable  historical  in- 
terest from  the  famous  conference  of  Poissy  in 
1561,  in  which  the  differences  between  Roman 
Catholicism  and  Protestantism  were  discussed 
at  great  length,  but  with  no  decisive  result. 
.■\mong  the  attendants  were  Charles  X.  and 
Catherine  de'  Medici ;  the  principal  debaters 
were  Theodore  Beza  and  the  papal  legate  Ippo- 
lito  d'Este.     Pop.   (1901)   7,506. 

Poitiers,  pwa-te-a  (formerly  spelled  Poic- 
tiers),  France,  the  former  capital  of  the 
province  of  Poitou,  at  present  of  the  department 
of  Vienne,  61  miles  southwest  of  Tours.  It 
stands  mainly  on  an  eminence  at  the  junction  of 
the  Clain  with  the  Boivre,  and  retains  its  old 
walls  and  towers.  The  principal  edifice  is  the 
cathedral,  founded  by  Henry  II.  of  England 
about  1 162,  and  built  in  a  style  exhibiting  the 
transition  from  the  Romanesque  to  the  Gothic. 
Other  ecclesiastical  buildings  include  the  ancient 
Church  of  St.  John,  originally  a  baptistery;  and 
the  Church  of  Saint  Radegunda,  the  patroness  of 
the  town,  with  a  crypt  containing  her  tomb. 
The  modern  town-hall,  the  law-courts,  occupy- 
ing the  palace  of  the  former  counts  of  Poitou, 
the  museum,  the  library  and  university  build- 
ing, also  deserve  notice.  There  are  some  inter- 
esting Roman  and  early  Gallic  remains.  The 
manufactures  are  not  of  much  importance.  Poi- 
tiers is  a  very  old  place,  and  is  historically  cele- 
brated   for    two   battles    fought    in    its    vicinity 
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between  Poitiers  and  Tours,  when  Charles  Mar- 
tel  defeated  the  Saracen  army  i8  Oct.  732,  and 
when  the  French  under  their  king  John  II.  were 
defeated  by  the  Enghsh  under  Edward  the  Black 
Prince  19  Sept.  1356.     Pop.   (1901)  39,563. 

Poitou  pwa-too,  or  Poictou,  France,  a 
former  western  province  now  comprised  in  the 
departments  of  Vienne,  Deux-Sevres,  and  Ven- 
dee. This  district  was  anciently  inhabited  by 
the  Gallic  Pictavi,  from  whose  name  that  of 
Poitou  is  derived.  Henry  II.  of  England  ac- 
quired possession  of  Poitou  by  his  marriage 
with  Eleanor,  heiress  of  the  last  Duke  of  Aqui- 
taine.  Philip  Augustus  conquered  it  in  1204. 
It  was  ceded  to  the  English  by  the  Peace  of 
Bretigny  (1360),  but  was  recovered  by  Charles 
V.     See  Frj\nce,  History. 

Pokanoket,  the  name  of  a  tribe  of  North 
American  Indians.     See  Wampanoag. 

Poker,  or  Draw-poker,  a  card  game  said 
to  have  originated  in  tlie  United  States,  and  of 
which  there  are  several  varieties,  the  most  com- 
mon being  draw-poker,  played  with  a  pack  of  52 
cards  and  any  number  of  players.  The  game 
begins  by  the  dealer  staking  a  sum  agreed  on, 
called  the  ante,  after  which  he  deals  five  cards 
to  each  person.  Each  then  successively  looks 
at  his  cards,  beginning  on  the  left  of  the  dealer, 
and  according  to  their  value  he  may  either  throw 
up  his  hand  or  play,  in  the  latter  case  putting 
double  the  ante  into  the  pool.  The  dealer  who 
looks  at  his  hand  last  may  in  like  manner  either 
"go  out  of  the  game,"  or  "make  good"  his  ante 
by  adding  enough  to  double  it.  The  dealer  then 
asks  those  who  are  to  play  if  they  wish  to  "fill 
their  hands,"  that  is,  receive  one  or  more  cards 
from  the  pack  in  exchange  for  others  discarded, 
or  if  they  will  play  their  original  hand.  When 
this  is  arranged  the  players,  beginning  with  the 
one  on  the  left  of  the  dealer,  have  the  "say"  as 
to  whether  they  will  now  go  out  of  the  game 
and  lose  their  stakes  or  "raise,"  that  is,  add  a 
sum  to  that  already  staked.  When  any  one 
agrees  to  raise,  the  next  in  succession  must  de- 
clare whether  he  is  to  go  out  of  the  game ;  "see 
the  raise,"  that  is,  add  an  amount  equal  to  that 
just  added  by  the  previous  player;  or  "go  bet- 
ter," that  is,  add  more  than  an  equivalent.  This 
goes  on  till  either  all  are  out  but  one,  who  ac- 
cordingly takes  the  stakes,  or  several  are  left  in 
who  all  "have  seen  the  raise"  but  not  "gone 
better."  In  this  latter  case  the  hands  have  to  be 
shown,  and  the  holder  of  the  best  hand  takes  the 
pool.  The  most  valuable  hand  is  when  a  player 
has  a  sequence  of  five  cards  of  the  same  suit, 
called  a  "straight  flush,"  the  absolutely  best  hand 
being  the  sequence  of  ace,  king,  queen,  knave, 
ten.  The  hands  next  after  a  straight  flush  in 
descending  value  are:  "fours,"  or  four  cards  of 
the  same  rank  and  another  card;  a  ''full,"  or 
three  cards  of  the  same  rank  with  other  two 
forming  a  pair ;  a  "flush,"  that  is,  five  cards  of 
the  same  suit  not  in  sequence;  a  "straight,"  or 
sequence  of  five  cards  of  more  than  one  suit ; 
"triplets,"  three  cards  of  the  same  rank  and  other 
two  not  forming  a  pair;  two  pairs;  one  pair,  with 
other  three  cards  of  different  ranks;  lastly,  the 
highest  card.  The  cards  rank  in  value  as  at 
whist,  except  that  the  ace  may  be  the  highest  or 
lowest  card  in  a  straight. 

Poke'weed,  Pokeberry,  Pokeroot,  or  Pe- 
can, a  strong-smelling  perennial  herb  (Phyto- 


lacca decandra)  of  the  order  Phytolaccacece.  It 
is  a  native  of  the  United  States  from  Maine  to 
Florida  and  westward  to  Minnesota  and  Texas. 
It  becomes  12  feet  high,  bears  smooth,  entire 
leaves,  and  long  racemes  of  small  flowers  fol- 
lowed by  dark  purple  berries  which  ripen  in  late 
summer  and  autumn.  The  young  slioots  and 
the  seedlings  are  often  eaten;  the  former  like 
asparagus,  the  latter  like  spinach;  the  berries 
are  a  favorite  food  of  birds  especially  robins, 
whose  flesh  is  often  tinted  by  the  deep  crimson 
juice,  which  is  used  for  coloring  and  adul- 
terating wines.  Its  name  is  said  to  be  derived 
from  the  Indian  pocan,  a  dye-yielding  plant ;  for 
example,  blood-root.  Other  popular  names  are 
garget,  pigeonberry,  inkberry,  and  scoke.  The 
dried  roots  and  a  fluid  extract  have  been  used  in 
medicine  for  reducing  corpulency,  but  they  seem 
to  be  losing  in  favor.  In  Europe  the  plant  has 
become  naturalized  and  there,  as  at  home,  is 
sometimes  a  troublesome  weed.  Two  Asiatic 
species,  P.  esculenta  and  P.  acinosa,  as  well  as 
the  above  species  are  occasionally  cultivated  for 
their  young  shoots  and  foliage. 

Pola,  po'lii,  Austria,  a  seaport  in  the  penin- 
sula of  Istria ;  on  the  Adriatic  Sea ;  55  miles 
south  of  Trieste.  It  is  a  fortified  town  of  the 
first  rank,  and  the  chief  station  of  the  Austro- 
Hungarian  na\y.  It  was  once  a  place  of  im- 
portance ;  but  it  had  sunk  to  the  level  of  a  mere 
fishing-village  when  the  Austrian  government 
(185s)  selected  it  as  their  chief  naval  station, 
and  by  the  construction  of  dockyards,  an  arse- 
nal, barracks,  and  other  government  establish- 
ments infused  new  life  into  it.  The  entrance  to 
the  harbor  is  narrow,  but  the  water  is  deep, 
and  with  it  expands  into  a  large  basin,  land- 
locked and  safe.  Forts  and  batteries  on  hills 
forming  the  background  protect  the  harbor. 
Among  the  ancient  remains  are  the  ruins  of  an 
amphitheatre,  estimated  to  have  been  large 
enough  to  accommodate  18.000  persons ;  there 
are  also  two  temples,  one  of  which  is  in  good 
preservation.  Pola  was  most  flourishing  in  the 
reign  of  Severus,  when  it  is  said  to  have  had  a 
population  of  30,000.  A  triumphal  arch,  erected 
by  Salvia  Posthuma  in  honor  of  her  husband 
Sergius  Lepidus.  is  in  a  good  condition,  and  under 
the  name  of  Porta  Aurea  is  used  as  a  gate  of 
the  town.  The  principal  modern  edifice  is  the 
cathedral,  which  dates  from  the  9th  century. 
Pop.  (1880)  25,173;  (1890)  30,714;  (1900) 
45.052. 

Polac'ca,  or  Polacre,  a  small  sailing  vessel 
common  in  the  Mediterranean.  The  masts  are 
usually  three  in  number,  and  consist  of  only 
one  spar,  so  that  they  have  neither  tops  nor 
cross-trees.  They  are  usually  rigged  with  square 
sails. 

Poland,  po'Iand,  John  Scroggs,  American 
military  officer:  b.  Princeton,  Ind.,  14  Oct.  1836; 
d.  Asheville,  N.  C,  8  Aug.  1898.  He  was  grad- 
uated from  West  Point  in  1861.  served  in  the 
Army  of  the  Potomac  until  1863,  participated 
in  the  battles  of  Antietam,  Fredericksburg,  and 
Chancellorsvillt,  and  from  1863  to  1865  was 
commissary  of  musters  for  the  Department  of 
Washington.  He  was  brevetted  lieutenant- 
colonel  for  gallantry  at  Chancellorsville  and 
was  assistant  professor  at  West  Point  1865-9. 
He  then  engaged  in  frontier  duty  and  in  1S81-6 
was  chief  of  the  department  of  law  at  the 
United   States   Infantry  and   Cavalry   School  at 
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Fort  Leavenworth,  Kan.  In  1898  he  was  com- 
missioned brigadier-genera!  of  volunteers  and 
died  while  in  command  of  the  26  Division  of 
the  First  Army  Corps  at  Chickamauga.  He 
wrote:  'Digest  of  the  Military  Laws  of  the 
United  States  from  i86i-i868>  '(1S6S)  ;  'Saint 
Petersburg  International  Commission'  (1886); 
etc. 

Poland,  formerly  a  kingdom  of  Central 
Europe,  which,  at  the  time  of  its  greatest  terri- 
torial expansion,  in  the  third  quarter  of  the 
i6th  century,  exercised  direct  rule  or  suzer- 
ainty over  an  area  of  more  than  380,000  square 
miles,  with  a  population  of  35,000,000;  its  terri- 
tory is  now  included,  as  the  result  of  three  suc- 
cessive partitions  in  the  latter  half  of  the  l8th 
century,  within  the  boundaries  of  Russia,  Aus- 
tria-Hungary, and  Prussia.  In  Prussia,  the 
former  Polish  territory  is  now  embraced  within 
the  provinces  of  Posen,  West  Prussia,  and  a 
portion  of  East  Prussia ;  in  Austria-Hungary  it 
is  practically  co-equal  with  the  kingdom  of 
Galicia ;  in  Russia,  which  now  possesses  more 
than  three  fourths  of  the  original  Polish  king- 
dom, it  is  included  within  Courland,  Livonia, 
Lithuania,  Volhynia,  part  of  Little  Russia,  and 
the  so-called  governments  on  the  Vistula,  com- 
prising the  governments  of  Kalisz,  Kielce, 
Lomza,  Lublin,  Piotrkov,  Plock,  Radom,  Siedlce, 
Suvalki,  and  Warsaw. 

History.—  From  the  mythical  history  of  Po- 
land we  derive  only  some  knowledge  of  the  early 
inhabitants  of  the  country  who  were  known  by 
the  general  designation  of  Liaches  or  Leches, 
and  were  subdivided  into  a  number  of  tribes  of 
which  the  most  important  were  the  Polani,  the 
Masovians,  and  the  Silesians.  From  about  840 
dates  the  legendary  origin  of  the  Piast  dynasty 
of  dukes  which  in  the  male  line  ruled  over 
Polish  territory  till  1370.  Miecislaw  L,  who 
ruled  from  962  to  992,  was  forced  to  acknow- 
ledge the  suzerainty  of  the  German  emperor 
and  in  966  embraced  Christianity,  founding  the 
bishopric  of  Posen.  His  son  Boleslaw  I.  (992- 
1025)  made  conquests  in  Pomerania,  Bohemia, 
and  Silesia,  successfully  asserted  his  independ- 
ence of  the  empire,  and  shortly  before  his 
death  assumed  the  kingly  title.  He  favored  the 
spread  of  Christianity  and  largely  promoted  this 
object  by  the  foundation  of  the  archbishopric 
of  Gnesen  in  the  year  1000.  Under  his  succes- 
sor Miecislaw  11.  (1025-34)  the  Danes,  Rus- 
sians, and  Hungarians  made  considerable  con- 
quests in  Poland,  but  these  were  recovered  in 
part  by  Boleslaw  11.  (1058-81).  After  the 
death  of  Wladislaw  I.  (1081-1102)  the  territory 
of  Poland  was  divided  among  his  sons,  and  there 
followed  a  long  period  of  civil  strife  and  an- 
archy in  the  course  of  which  a  large  part  of 
the  population  disappeared,  their  place  being 
taken  by  German  immigrants  who  established 
themselves  in  large  numbers.  Other  events  of 
evil  fortune  for  the  country  were  the  invasion 
of  the  Mongols  in  1240-1  and  the  beginning  of 
the  activity  of  the  Teutonic  Knights  who  now 
entered  upon  their  career  of  conquest  in  the 
lands  south  of  the  Baltic.  A  new  era  began 
with  the  accession  of  Wladislaw  Lokiltek  (1306- 
1333).  who  succeeded  in  uniting  under  his  rule 
Cracow,  Masovia,  Cujavia,  and  minor  princi- 
palities, and  who  with  the  papal  consent  adopted 
the  royal  title  of  Wladislaw  I.  His  son  Casi- 
mir    I.     the    Great     (1333-70)     was     forced    to 


make  cessions  of  territory  to  the  Teutonic  Order 
and  to  Bohemia,  but  acquired  more  than  com- 
pensation for  the  loss  on  the  conquest  of  the 
Russian  principalities  of  Halecz  and  Vladimir 
or  Lodomeria.  He  brought  greater  unity  into 
the  administration  of  the  various  territories  of 
the  crown,  caused  a  code  of  laws  to  be  drawn 
up  for  the  state,  favored  the  spread  of  educa- 
tion, and  acquired  great  popularity  by  his  con- 
cern for  the  welfare  of  the  peasantry  who  gave 
him  the  name  of  the  Peasant  King.  He  was 
also  a  friend  of  the  Jews,  who  now  began  to 
enter  the  country  in  very  large  numbers  owing 
to  the  persecutions  to  which  they  were  sub- 
jected in  Germany.  Casimir  was  the  last  of 
the  male  line  of  Piast  and  was  succeeded  by 
his  nephew  Louis  of  Anjou,  king  of  Hungary, 
who  died  in  1382,  leaving  two  daughters,  of 
whom  the  elder,  Hedwig,  was  chosen  Queen 
of  Poland  two  years  later.  In  1386  she  married 
Jagello,  grand  prince  of  the  still  heathen  Lithu- 
ania, who  on  adopting  Christianity  was  crowned 
at  Cracow  as  Wladislaw  II.  The  house  of 
Jagello  ruled  over  Poland  till  1572. 

For  the  welfare  of  Poland  the  union  with 
Lithuania,  though  in  form  personal,  was  of 
the  highest  importance.  The  united  strength 
of  the  two  countries  was  now  able  to  cope  suc- 
cessfully with  their  common  enemy,  the  Teu- 
tonic Order,  the  influence  of  which  had  greatlj' 
grown  during  the  preceding  period.  On  15  July 
1410  the  knights  were  overwhelmingly  defeated 
in  the  battle  of  Tannenberg,  the  first  of  a  series 
of  conflicts  which  were  terminated  only  in  1466 
by  the  second  peace  of  Thorn  by  which  Poland 
acquired  West  Prussia  with  Ermland,  thus  ob- 
taining an  outlet  on  the  Baltic  Sea,  and  estab- 
lished its  suzerainty  over  East  Prussia,  which 
was  left  in  the  possession  of  the  Teutonic  Order. 
Wladislaw  I.  Jagello,  though  .successful  in  his 
wars,  sought  vainly  to  assert  the  privileges  of 
the  crown  against  the  nobility  in  whose  hands 
the  political  power  was  being  rapidly  concen- 
trated at  the  expense  of  the  king,  of  the  middle 
classes,  who  were  deprived  of  many  privileges, 
and  of  the  peasantry,  who,  from  a  condition  of 
personal  freedom,  were  reduced  to  the  severest 
state  of  servitude  and  were  subjected  to  the 
harshest  oppression.  The  successor  of  Jagello, 
Wladislaw  III.  (1434-44),  was  elected  in  1440 
to  the  throne  of  Hungary,  but  perished  four 
years  later  in  the  disastrous  battle  of  Varna 
while  defending  his  new  kingdom  against  the 
Turks.  It  was  under  his  successor,  Casimir  IV. 
(1444-92)  that  the  Polish  arms  gained  their 
most  notable  victories  over  the  Teutonic  Order, 
but  while  the  kingdom  thus  obtained  a  notable 
increase  of  territory,  the  royal  power  suffered 
further  diminution.  Casimir  placed  the  mem- 
bers of  the  lower  nobility  on  an  equal  basis 
with  the  high  dignitaries  of  the  realm,  and  Po- 
land thus  rapidly  assumed  its  character  of  an 
aristocratic  republic  which  it  was  soon  virtually 
to  become.  Sigismund  I.  (1506-48),  the 
youngest  son  of  Casimir  IV.,  waged  unsuccess- 
ful wars  with  Russia  and  carried  on  a  long 
struggle  against  the  Tartars.  In  1525  Albert 
of  Brandenburg,  the  last  grandmaster  of  the 
Teutonic  Order,  made  himself  Duke  of  Prussia 
and  received  the  province  from  the  Polish  king 
as  a  secular  fief.  Sigismund  I.  was  succeeded 
by  his  son  Sigismund  II.  Augustus  (1548-72), 
whose  reign  marked  the  very  apex  of  the  Polish 
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power  and  whose  death  was  the  beginning  of  its 
speedy  decline.  By  the  Union  of  Lublin  in 
1569  Lithuania  was  incorporated  with  Poland, 
and  the  boundaries  of  the  new  state  were  fur- 
ther enlarged  by  the  acquisition  of  Livonia  from 
the  Knights  of  the  Sword  and  by  conquests  in 
Russia  and  Wallachia.  Poland  then  extended 
from  the  Baltic  Sea  to  within  50  miles  of  the 
Black  Sea  and  from  the  Oder  River  in  the  west 
to  the  Dnieper  in  the  east.  It  was  the  most 
powerful  kingdom  of  eastern  Europe,  but  its 
continued  ascendency  was  soon  to  be  seriously 
threatened  by  the  preponderant  influence  of  the 
nobility,  whose  class  interests  were  destined  to 
plunge  the  country  into  anarchy.  A  further 
cause  of  civil  dissension  was  the  Reformation, 
which  won  over  a  large  number  of  the  people 
but  met  with  the  most  bitter  opposition  from 
the  Jesuits  in  league  with  the  nobility.  Sigis- 
mund  IL  Augustus  died  in  1572  leaving  no  heir, 
the  last  of  the  male  line  of  Jagello,  and  Poland 
was  henceforth  an  aristocratic  republic  with  a 
king  elected  by  the  nobility  and  limited  in  his 
power  by  the  fundamental  statutes  which  vested 
the  supreme  authority  in  the  Diet.  Bribery  now 
became  a  recognized  means  of  securing  elections 
to  the  throne  and  factions  reigned  supreme. 
What  further  tended  to  demoralize  the  entire 
governmental  fabric  were  the  frequent  exercise 
of  the  libcniin  veto,  in  accordance  with  which 
a  single  negative  vote  on  any  legislative  mea- 
sure served  to  bring  about  the  dissolution  of 
the  Diet  and  to  annul  its  entire  work,  and  the 
so-called  right  of  "confederation"  by  which  any 
number  of  nobles  might  take  up  arms  for  the 
purpose  of  executing  their  will.  Henry  of  An- 
jou,  a  brother  of  Charles  IX.  of  France,  was 
the  first  elected  king,  but  after  a  brief  reign  of 
/"our  months  he  fled  secretly  from  the  country. 
He  was  succeeded  by  Stephen  Bathory  (1575- 
1586),  who  failed  to  secure  an  increase  of  power 
for  the  crown.  During  his  reign  there  was  a 
bitter  struggle  carried  on  between  the  adherents 
of  the  Reformed  religion  and  the  Roman  Catho- 
lic party,  and  after  his  death  civil  war  raged 
for  a  vear  before  the  Catholics  succeeded  in 
establistiing  on  the  throne  their  candidate,  Sigis- 
mund  III.  (1587-1632)  of  the  house  of  Vasa. 
Sigismund  sought  to  interfere  in  the  affairs  of 
Russia  with  little  profit  and  lost  Livonia  to 
Sweden.  He  was  succeeded  by  his  sons  Wla- 
dislaw  IV.  (1632-48)  and  John  Casimir  (1648- 
69),  under  the  latter  of  whom  occurred  a  for- 
midable revolt  of  the  Cossacks  in  1648.  The 
insurgents  transferred  their  allegiance  to  Russia 
and  after  a  long  war  with  that  power  Poland 
was  forced  to  cede  in  1667  Smolensk,  Kiev,  and 
the  lands  east  of  the  Dnieper.  Livonia  had  been 
surrendered  to  Sweden  by  the  peace  of  Oliva  in 
1660.  The  patriotic  efforts  of  the  succeeding 
rulers  INIichael  Wisnowiecki  (1669-73)  and 
John  Sobieski  (1674-96)  failed  to  check  the 
rapid  decline  of  the  country. 

On  the  death  of  Sobieski  the  choice  of  the 
Diet  fell  upon  Augustus  II.  Frederick,  elector 
of  Saxony.  Augustus  joined  with  Russia  and 
Denmark  in  the  war  against  Sweden  and  this 
was  followed  by  the  invasion  of  Poland  by 
Charles  II.,  the  capture  of  Warsaw  (1703).  and 
the  election  of  a  rival  king,  Stanislas  Leszczyn- 
ski,  in  whose  favor  Augustus  was  com.pelled  to 
abdicate.  After  the  downfall,  however,  of 
Charles  XII.  at   Poltava    (1709),   Stanislas  was 


driven  from  the  country  and  Augustus  was 
reinstated  with  Russian  aid.  On  his  death  in 
1733  the  majority  of  the  Diet  chose  Stanislas 
Leszczynski  as  king,  but  Russian  troops  com- 
pelled the  election  of  the  son  of  the  dead  king, 
Augustus  III.  Frederick  (1733-63),  whose  elec- 
tion led  to  the  so-called  Polish  Succession  war 
(q.v.),  and  whose  incompetent  rule  hastened 
the  downfall  of  the  country.  Weakened  by  in- 
ternal strife,  Poland  retrograded  also  in  com- 
parison with  the  growing  power  of  her  neigh- 
bors, Prussia  and  Russia.  The  influence  of  the 
latter  power  triumphed  over  that  of  France, 
whose  partisans  at  one  time  were  numerous,  and 
was  exerted  to  intensify  the  anarchic  condition 
of  the  country  by  checking  all  efforts  at  reform 
and  thus  accelerating  the  impending  ruin.  On 
the  death  of  Augustus  III.,  in  1763,  Catharine 
the  Great  of  Russia  forced  the  selection  of  her 
lover  Stanislas  Poniatowski  as  Polish  king 
and  the  Russian  influence  thus  became  absolute. 
Religious  disputes  afforded  Russia  the  desired 
opportunity  for  armed  intervention,  the  patriotic 
party  was  overwhelmed,  and  Poland  seemed 
destined  to  become  the  sole  prey  of  Russia,  when 
Prussia  and  Austria,  to  safeguard  their  inter- 
ests, agreed  to  enter  into  a  treaty  of  partition, 
and  in  1772  this  was  accomplished.  Austria  ob- 
tained eastern  Galicia  with  Vladimir,  27,000 
square  miles  with  2.700,000  inhabitants ;  Prussia 
secured  West  Prussia  and  the  Netze  district, 
13,400  square  miles  with  400.000  inhabitants ; 
Russia  acquired  territory  in  Lithuania,  42,000 
square  miles  with  1,800,000  inhabitants.  The 
national  disaster  spurred  on  the  party  of  reform 
to  new  efforts.  In  1791  a  constitution  was 
adopted  which  provided  for  the  abolition  of 
the  libcrtim  veto  and  the  right  of  confederation. 
The  Russian  faction,  however,  took  up  arms 
against  the  new  constitution  and  called  in  the 
Russian  troops  to  their  aid.  The  Poles  under 
Kosciuszko  (q.v.)  were  defeated  at  Dubienka 
(14  July  1792),  the  weak  King  Stanislas  was 
forced  to  give  his  consent  to  the  annulment  of 
the  constitution,  and  in  1793  followed  the  second 
partition  of  Poland  in  which  only  Prussia  and 
Russia  were  concerned,  the  former  receiving 
22,500  square  miles  with  1,100,000  inhabitants, 
and  the  latter  96,000  square  miles  with  a  popula- 
tion of  3,000,000.  A  national  outbreak  now  fol- 
lowed, Kosciuszko  was  made  dictator,  and  fight- 
ing with  heroic  courage,  the  Poles  won  a  number 
of  victories  over  the  Russians,  who  were  driven 
from  Warsaw  and  Vilna ;  but  dissensions  arose 
among  the  insurgents  and  their  forces  were  in- 
sufficient to  cope  with  the  united  strength  of 
Russia,  Austria,  and  Prussia.  On  10  Oct.  1794 
Kosciuszko  was  decisively  defeated  by  the  Rus- 
sians at  Maciejowice,  Warsaw  was  stormed  and 
fearful  punishment  was  inflicted  upon  the  in- 
habitants. In  October  1795  came  the  third  and 
final  partition  of  Poland,  21,000  square  miles 
(including  Warsaw)  with  a  million  inhabitants 
going  to  Prussia,  18.000  square  miles  with  more 
than  a  million  inhabitants  to  Austria,  and  4S,ooo 
square  miles  with  1,200,000  inhabitants  to 
Russia.  Poland  had  been  wiped  out  of  exist- 
ence. 

The  leaders  of  the  national  party  went  into 
exile  and  there  nourished  the  hope  of  a  restored 
Polish  kingdom.  Their  chief  reliance  was  in 
Napoleon  (q.v.),  who  in  1807  by  the  treaty  of 
Tilsit  (q.v.)  erected  the  grand  duchy  of  Warsaw 
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out  of  Prussian  Poland  and  in  1809  added  to  it 
Cracow  and  West  Galicia,  taken  from  Austria. 
The  grand  duchy  of  Warsaw  fell,  however,  after 
the  disastrous  campaign  of  1813,  and  the  Con- 
gress of  Vienna  once  more  parceled  out  the 
Polish  dominions,  assigning  West  Prussia  and 
Posen  to  Prussia,  Galicia  with  the  exception  of 
Cracow  to  Austria,  and  the  rest  of  Poland  to 
Russia,  to  constitute  a  kingdom  of  Poland  with 
the  czar  as  king.  Alexander  L  issued  a  liberal 
constitution  for  Poland  in  1815,  but  the  harsh- 
ness of  the  Russian  officials  and  the  aspirations 
of  the  nobles  for  national  independence  led  to  a 
formidable  insurrection  in  1830.  So  sudden  was 
the  uprising  that  the  Russians  were  compelled 
to  abandon  the  country.  A  provisional  govern- 
ment under  Prince  Adam  Czartoryski  sought  to 
negotiate  with  the  Czar,  but  the  latter  refused  all 
concessions  and  poured  troops  into  the  country. 
The  Poles  led  by  Chlopicki,  Skrzynecki,  and 
Dwernicki  were  repeatedly  victorious  in  the  win- 
ter and  spring  of  1831,  but  their  forces  were 
exhausted  with  time,  Skrzynecki  met  a  disas- 
trous defeat  at  Ostrolenka  (26  May),  and  in 
September  Warsaw  surrendered  to  Paskevitch. 
The  constitution  of  1815  was  annulled  and  Po- 
land was  given  up  to  the  despotic  regime  of 
Russian  officials.  The  national  life,  however, 
was  not  dead  and  unsuccessful  insurrections  of 
more  or  less  importance  occurred  in  Prussian 
and  Austrian  Poland  in  the  years  1846-8.  In 
Russian  Poland  a  series  of  reforms  initiated  by 
Alexander  II.  in  1861  lent  renewed  hope  to  the 
democratic  faction  of  the  national  party.  The 
outbreak  was  hastened  by  the  enactment  of  an 
obnoxious  recruiting  law.  Uprisings  took  place 
in  the  early  months  of  1863  all  over  the  country 
and  the  revolutionary  movement  was  guided  by 
a  central  committee  in  Warsaw.  The  Russian 
government  was  energetic  in  stamping  out  the 
insurrection,  and  the  interposition  of  Great  Brit- 
ain, France,  and  Austria  in  behalf  of  the  Poles 
was  of  no  avail.  Russia  profited,  too,  by  the 
civil  strife  which  now  broke  out  between  the 
Polish  peasants  and  their  masters,  and  by  pro- 
claiming the  emancipation  of  the  peasants  in 
March  1864,  broke  the  backbone  of  the  insur- 
rection. Russia's  vengeance  was  severe.  Many 
of  the  Polish  leaders  were  executed,  and  thou- 
sands were  transported  to  Siberia.  The  Russian 
rule  was  restored  in  greater  severity  and  with 
such  effect  that  Poland  since  1864  has  dared  to 
make  no  resistance.  The  policy  of  Russification 
has  been  ruthlessly  carried  out  by  the  govern- 
ment ;  and  by  the  introduction  of  the  Russian 
language  into  the  courts,  the  administration  and 
the  educational  system,  Russia  is  patiently  seek- 
ing to  effect  the  denationalization  of  the  Polish 
people. 

For  Language  and  Literature,  see  Polish 
Language  and  Literature. 
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chie  de  Pologne'  (1807);  Salvandy,  'Histoire 
de  Pologne'   (1829). 


Polangui,  p6-lan'ge,  Philippines,  pueblo, 
province  of  Albay,  Luzon ;  on  tlie  Inaya  River ; 
18  miles  northwest  of  Albay,  the  provincial 
capital,  near  the  boundary  of  Ambos  Camarines 
(Sur).  It  is  also  on  the  main  road  and  its  sit- 
uation gives  excellent  advantages  for  trade  in 
hemp.     Pop.  10,050. 

Polar  or  Ice  Bear.     See  Bears. 

Polar  Circles,  two  imaginary  circles  of  the 
earth  parallel  to  the  equator,  the  one  north  and 
the  other  south,  distant  23°  28'  from  either  pole. 
The  surfaces  enclosed  by  these  circles  are  known 
as  frigid  zones. 

Polar  Clock,  a  tube  containing  a  polariz- 
ing apparatus,  turning  on  an  axis  parallel  to 
that  of  the  earth.  It  indicates  the  hour  of  the 
day  on  an  hour  circle  by  being  turned  toward 
the  plane  of  maximum  polarization  of  the  light 
of  the  sky,  which  is  always  90°   from  the  sun. 

Polar  Distance,  in  astronomy,  the  angular 
distance  of  any  point  on  a  sphere  from  one  of 
its  poles ;  more  especially,  the  angular  distance 
of  a  heavenly  body  from  the  elevated  pole  of 
the  heavens.  It  is  measured  by  the  intercepted 
arc  of  the  circle  passing  through  it  and  through 
the  pole,  or  by  the  corresponding  angle  at  the 
centre  of  the  sphere.  According  as  the  north 
or  south  pole  is  elevated  we  have  the  north 
polar  distance  or  the  south  polar  distance.  The 
sum  of  the  two  polar  distances  of  any  point  is 
obviously  180°. 

Polar  Exploration.     See  Polar  Research. 

Polar  Research.  American  exploration  in 
the  Arctic  divides  itself  readily  into  three  parts. 
The  expeditions,  1851-5,  incident  to  the  Sir  John 
Franklin  search ;  those  promoted  by  the  United 
States  Government,  1870-2  and  1881-4,  and  those 
projected,  financed  and  led  by  Commander  Robert 
E.  Peary,  U.  S.  N.,  1891-1902.  The  first  Ameri- 
can ships  to  participate  in  the  Franklin  search 
were  the  Advance  and  Rescue,  in  command  of 
Lieut.  De  Haven,  which,  leaving  New  York  24 
May  1850,  searched  the  Greenland  coast  as  far 
north  as  practicable,  returning  late  the  same 
year,  with  no  tidings  of  the  lost  explorer.  Henry 
Grinnell,  a  New  York  merchant,  who  had  given 
liberally  to  the  work,  renewed  his  offer  of  aid, 
and  equipping  the  brig  Advance,  despatched  her 
from  New  York  30  May  1853,  in  command  of 
Elisha  Kent  Kane,  U.  S.  N.,  surgeon  of  the 
De  Haven  Expedition,  with  John  Brooks  as  first 
officer,  and  Capt.  J.  Wall  Wilson  navigator. 
The  Advance  wintered  in  Rensselaer  Harbor, 
on  the  western  coast  of  Greenland,  78°  37' 
N.,  but,  unable  to  free  herself  from  the  ice, 
was  detained  a  second  winter,  during  which  a 
party  retreated  about  half-way  to  Cape  York, 
where  they  were  obliged  to  turn  back,  and  on 
17  May  1855  the  whole  company,  with  their 
boats,  left  the  Advance  and  after  an  arduous 
journey  reached  Upernavik  g  August.  Dr. 
Kane  found  no  trace  of  Sir  John  Franklin,  but 
his  explorations  by  sledge  were  extensive  and 
the  scientific  results  of  his  expedition  valuable. 
Willian\  Morton,  leading  one  of  the  sledge  par- 
ties, reported  that  at  Cape  Constitution  (82°  27' 
N.)  on  21  June  1854  he  had  seen  the  open 
Polar  Sea,  and  upon  this  statement  much  subse- 
quent discussion  was  predicated.  One  death, 
that  of  Christian  Ohlsen,  carpenter,  occurred  12 
June  1854,  in  the  Kane  Expedition,  of  which  one 
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member,  Capt.  Amos  Bonsall,  of  Philadelphia, 
still  survives. 

In  i860  Dr.  Isaac  I.  Hayes,  surgeon  of  the 
Kane  Expedition,  returned  to  the  North  in  the 
schooner  United  States,  and  during  the  spring 
of  1861  accomplished  a  memorable  sledge  jour- 
ney, crossing  Smith  Sound  and  carrying  the 
flag  of  his  country  to  Cape  Lieber,  Grinnell 
Land,  81°  35',  and  losing  by  death  the  astronomer 
of  his  party,  Sonntag,  at  the  head  of  Foulke 
Harbor,  the  winter  quarters  of  the  United  States. 
In  1871  Capt.  Charles  Frederick  Hall,  who  had 
extensive  experience,  principally  among  the  Es- 
kimos of  Labrador  and  Baffin  Land,  sailed  from 
New  York  on  the  steamer  Polaris,  outfitted  and 
equipped  by  the  United  States,  and  on  3  Sep- 
tember went  into  winter  quarters  in  Thank  God 
Harbor,  lat.  81°  38'  N.,  Ion.  61°  44'  W.  Capt. 
Hall,  on  10  October,  left  on  a  sledge  trip,  reach- 
ing 82°  2'  N.,  and  on  8  November,  after  an  illness 
of  a  few  days,  died  on  board  the  Polaris,  Capt. 
Samuel  Buddington  succeeding  to  the  command. 
Scientific  investigations  were  continued  during 
the  winter,  but  no  extensive  field  work  at- 
tempted, and  on  12  Aug.  1872  the  Polaris 
started  south.  During  the  night  of  15  October 
the  floe  to  which  the  ship  had  been  fastened, 
parted  from  it,  and  from  that  date  19  men,  wo- 
men and  children  drifted  over  1,500  miles,  until 
they  were  picked  up  30  April  1873  off  Grady 
Harbor,  Labrador,  by  the  Newfoundland  sealer 
Tigress.  Capt.  Buddington  and  the  re- 
mainder of  the  party  wintered  at  Lifeboat 
Cove,  north  of  Littleton  Island  and,  retreating 
southward  in  the  spring,  were  picked  up  23 
June  by  the  whaler  Ravenscraig  and  landed  in 
due  course  at  Dundee,  Scotland,  a  relief  expe- 
dition under  command  of  Captain,  afterward 
Admiral,  D.  L.  Braine.  with  Lieutenant,  after- 
ward Captain,  George  F.  De  Long,  of  the  Jean- 
nette,  second  in  command,  having  made  a  fruit- 
less search  of  the  Greenland  coast  and  of  Mel- 
ville Bay  as  far  as  Cape  York. 

The  United  States,  participating  with  the 
principal  European  countries  in  a  system  of  ci-"- 
cumpolar  weather  stations,  on  21  July  1881  des- 
patched from  Saint  Johns,  N.  F.,  in  the  chartered 
steamer  Proteus,  an  expedition  in  command  of 
Lieut.  Adolphus  G.  Greely,  Fifth  cavalry, 
U.  S.  A.,  which  took  station  at  Lady  Frank- 
lin Bay,  Grinnell  Land,  lat.  81°  44'  N.,  Ion. 
64°  45'  W.,  the  Proteus  returning  after  dis- 
charging supplies  and  equipment.  The  station, 
named  Fort  Conger  in  honor  of  the  senator 
from  Michigan,  to  whose  efforts  it  was  largely 
due,  was  amply  equipped,  and  early  in  the  sea- 
son Dr.  Octave  Pavy,  surgeon  of  the  expedition, 
made  a  sledge  journey  along  the  eastern  coast 
of  Grinnell  Land  to  its  extreme  northern  point, 
near  Cape  Joseph  Henry,  and  other  field  parties 
worked  in  the  interior,  discovering  abundant  de- 
posits of  coal  at  Water  Course  Bay,  but  a  few 
miles  from  the  station.  In  April  1882.  Lieut. 
James  B.  Lockwood,  accompanied  by  Sergeant 
David  L.  Brainard  and  Frederick,  an  Eskimo, 
supported  by  other  members  of  the  party, 
crossed  Robeson  Channel  to  the  Greenland 
coast,  and  on  5  May  1882  reached  83°  24'  5", 
the  farthest  north  then  attained  by  man,  and 
for  many  years  the  highest  reached  by  the  Amer- 
ican flag.  On  9  Aug.  1883  the  entire  party  re- 
treated from  Fort  Conger,  and  in  September 
went    into    winter    quarters   near    Cape    Sabine, 


whence  they  were,  on  26  May  1884,  rescued  by 
Capt.  W.  S.  Schley,  commanding  the  Bear  and 
the  Thetis,  19  of  the  party,  including  Lieut. 
Lockwood,  having  perished  from  starvation.  The 
scientific  work  of  the  Greely  party  was  of  the 
first  importance,  and  its  magnetic  and  meteor- 
ological data,  all  of  which  were  preserved,  com- 
plete and  valuable.  A  privately  equipped  expe- 
dition, that  of  the  Jeannette,  under  Lieut. 
George  W.  De  Long,  U.  S.  N.,  left  San  Fran- 
cisco in  1879,  and  passing  through  Bering  Strait, 
entered  the  ice  at  about  the  83d  parallel.  The 
Jeannette  was  crushed  and  sunk  on  12  June  1881, 
when  in  lat.  77°  14'  57"  N.  and  Ion.  154°  58'  45" 
E.,  and  upon  retreating  to  the  Siberian  coast 
in  three  parties,  one  boat  commanded  by  Lieut. 
Charles  W.  Chipp,  U.  S.  N.,  was  separated  from 
the  others,  and  never  again  heard  of.  Capt.  De 
Long,  reaching  the  mouth  of  the  Lena  Delta,  per- 
ished from  starvation,  only  two  of  his  party  sur- 
viving, while  the  third  boat  under  command  of 
Chief  Engineer,  now  Admiral,  George  W.  Mel- 
ville, U.  S.  N.,  reached  land  in  safety  without 
the  loss  of  a  man.  The  English  Government  in 
1875  despatched  the  Discovery,  Capt.  George 
Nares,  and  the  Alert,  Commander  Albert  Mark- 
ham,  by  way  of  Smith  Sound  to  the  north,  and 
during  the  following  winter  sledge  parties  ac- 
complished much  work  to  the  westward  of  Cape 
Joseph  Henry,  carrying  the  reconnoissance  to 
75°  30'  W.,  while  a  party  advanced  from  Cape 
Hecla  directly  over  the  sea-ice  to  the  Pole  to 
83°  20'.  Both  ships  were  beached  during  the 
winter,  but  were  successfully  floated  the  follow- 
ing summer  and  returned  in  safety. 

Lieut.  Robert  E.  Peary,  U.  S.  N.,  having,  in 
1886,  made  a  summer's  reconnoissance  of  the 
Greenland  ice-cap,  sailed  from  New  York  6 
June  1891  in  the  Kite,  accompanied  by  Mrs. 
Peary  and  his  own  party  of  five,  the  expedition 
being  sustained  wholly  by  his  private  resources 
and  the  assistance  of  a  few  friends.  Establishing 
winter  quarters  on  the  eastern  side  of  Mc- 
Cormick  Bay,  lat.  78°  10',  Ion.  69°  W.,  the  win- 
ter was  passed  in  preparation  for  the  land  jour- 
ney, and  on  10  April  1892,  accompanied  by 
Eivind  Astrup,  Peary  began  his  attempt  to  cross 
Greenland  to  the  northeast,  which  ended  on  4 
July  at  Navy  Cliff,  Academy  Bay,  lat.  83°  27', 
Ion.  61°  10',  where  he  gained  an  unbroken  and 
commanding  view  of  the  Arctic  Ocean,  demon- 
strating the  insularity  of  Greenland,  an  achieve- 
ment for  which  he  subsequently  received  the 
gold  medal  of  the  Royal  Geographical  Society 
and  the  Cullum  gold  medal  of  the  American 
Geographical  Society.  Returning  in  1893  with 
a  larger  party,  Peary  established  headquarters 
at  the  head  of  Bowdoin  Bay,  also  an  arm  of 
Inglefield  Gulf,  lat.  77°  43'.  Ion.  63°  10',  where 
on  12  Sept.  1893,  Marie  Ahnighito  Peary  was 
born,  and  in  March  1894  renewed  his  attempt  to 
cross  the  inland  ice-cap  and  to  push  his  explora- 
tions farther  to  the  northward.  An  unprece- 
dented equinoctial  storm  and  a  plague  among  his 
dogs  frustrated  his  plans,  and  on  29  August  the 
party,  except  Peary,  Hugh  J.  Lee  and  Mat  Hen- 
son,  returned  to  the  States.  In  the  following 
spring  the  three  men  made  a  successful  attempt 
to  again  cross  the  ice-cap,  though  failure  to  re- 
cover the  provisions  cached  the  previous  year, 
I20  miles  from  headquarters,  was  a  serious  ob- 
stacle and  compelled  return  with  only  about  ig 
miles   farther  north    than   had   been   made  two 
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years  before.  In  i8g6  and  1897  Peary  again  vis- 
ited Greenland,  bringing  bome  on  the  former  the 
smaller,  and  on  the  latter  voyage  the  larger,  the 
90-ton  meteorite,  which  had  been  seen  70  years 
before  by  Sir  James  Ross  at  Meteor  Island,  near 
Cape  Sabine,  and  which  had  furnished  the  na- 
tives with  tools  and  cutting  implements,  and  is 
the  largest  known  meteor  in  the  world.  Having 
organized  the  Peary  Arctic  Club,  of  a  few  of 
his  personal  friends,  on  4  July  i8g8  Peary  sailed 
from  Saint  Johns,  Newfoundland,  in  the  Wind- 
ward ;  wintered  in  her  in  Allman  Bay,  lat.  79° 
10',  Ion.  75°  20',  on  the  west  side  of  Smith 
Sound,  rectifying  and  recharting  the  whole 
Bache  peninsula  and  Buchanan  Sound  country, 
and  on  l  Jan.  1899,  sledging  along  the  ice-foot, 
reached  Fort  Conger,  isolated  since  Gen. 
Greely's  departure,  18  years  before.  In  June, 
Peary  pushed  westward,  crossing  the  divide  of 
Grinnell  Land,  and  looked  down  upon  the 
open  and  ice-free  sea  beyond.  Leaving  his  head- 
quarters at  Etah  early  in  March  1900  and  Fort 
Conger,  15  April,  he  reached  "Lockwood's 
farthest,"  8  May,  and  a  disintegrated  pack  and 
an  open  sea  preventing  further  advance  to  the 
Pole,  rounded  the  northern  end  of  the  Green- 
land archipelago,  discovering  the  most  northern 
known  land  in  the  world,  which  he  named  in 
honor  of  the  president  of  the  Peary  Arctic  Club, 
Cape  Morris  K.  Jesup.  Pushing  his  explora- 
tions southeastward  to  82°  10',  61°  30'  W.,  on 
21  May  Peary  saw  before  him  to  the  south  the 
peaks  of  Independence  Bay,  which  he  had  dis- 
covered tiine  years  before  and  realized  that  the 
demonstration  was  complete,  and  that  the  mys- 
tery which  had  surrounded  the  northern  end  of 
Greenland  for  a  thousand  years  had  been  dis- 
pelled. The  winter  of  1900-1  was  passed  in  the 
field,  near  Lake  Hazen,  Grinnell  Land,  and  on 
6  May  1901  Peary  joined  the  Windward  with 
Mrs.  Peary  and  Miss  Peary  on  board,  which 
had  been  ice-bound  since  the  previous  Septem- 
ber at  Payer  Harbor,  near  Cape  Sabine.  Winter- 
ing at  Cape  Sabine,  1901-2,  in  February,  accom- 
panied only  by  Matthew  Henson  and  natives, 
Peary  returned  to  Fort  Conger  and  endeavored 
to  attain  the  Pole,  from  Cape  Hecla  as  a  point  of 
departure,  but  on  16  May,  at  84"  17',  the  highest 
ever  attained  by  the  American  flag,  he  was  com- 
pelled by  insurmountable  pressure  ridges  and 
the  condition  of  the  ice  to  give  up  the  attempt, 
and  returning  to  Cape  Sabine  he  was  met,  5 
August,  by  the  Windward  with  Mrs.  Peary  on 
board,  and  reached  Sidney,  C.  B.,  15  September, 
thus  concluding  12  years  of  arduous  and  most 
successful  work,  far  more  than  accomplished  by 
any  other  explorer,  and  in  honor  of  which  the 
Royal,  the  Royal  Scottish,  the  American  and 
the  Philadelphia  Geographical  Societies  each 
awarded  gold  medals. 

In  1893  Frithiof  Nansen  in  the  Fram,  spe- 
cially constructed  for  the  purpose,  entered 
the  ice  off  the  northern  coast  of  Asia  and  for  the 
next  three  years  drifted  northward,  one  of  the 
objects  of  the  expedition  having  been  to  demon- 
strate the  theory  of  the  drifi  from  east  to  west. 
On  12  March  1896  Nan,sen,  accompanied  by 
Lieut.  Johansen,  left  the  Fram  in  lat.  84°,  and 
with  dogs  and  sledges  pushed  his  way  over  the 
sea  ice  poleward  to  86°  14'  on  20  May,  when 
farther  advance  was  impossible.  Retracing  his 
course  Nansen  and  Jobansen  finally,  without 
dogs,    landed   on   the    northern    shore   of   Franz 


Josef  Land,  where  in  a  hut  and  subsisting  upon 
seal  and  walrus  meat  the  two  explorers-  passed 
the  winter.  While  advancing  southward  on  12 
May  1897  they  were  descried  by  Frederick  Jack- 
son from  his  headquarters  at  Cape  Flora,  and 
remained  with  him  at  his  camp  until  his  return 
the  following  summer.  The  Fram,  under  com- 
mand of  Capt.  Sverdrup,  after  Nansen's  depar- 
ture, drifted  still  farther  to  the  north,  at- 
taining only  18  miles  less  than  Nansen's  high- 
est, and  by  almost  superhuman  exertion,  was 
broken  out  of  the  ice  later  in  the  season,  reach- 
ing Tromsoe  but  a  few  days  after  Nansen. 
The  entire  party  and  ship  returned  together  to 
Christiania,  from  which  they  had  departed  three 
years  before. 

Alfred  C.  Harmsworth,  proprietor  of  The 
Daily  Mai!  and  other  London  publications,  in 
1892  despatched  an  expedition  led  by  Frederick 
C.  Jackson,  with  Lieut.  Albert  H.  Armitage,  R. 
N.,  second  in  command,  to  Franz  Josef  Land 
for  a  thorough  reconnoissance  of  the  archipel- 
ago and  an  advance  to  the  north  as  far  as  prac- 
ticable. The  Windward  remained  ice-bound 
near  Jackson's  headquarters  at  Cape  Flora  for 
the  first  winter,  and  for  three  succeeding  sum- 
mers visited  the  station  with  supplies  and  rein- 
forcements. The  work  of  Jackson  included  the 
charting  and  mapping  of  a  large  portion  of  the 
Franz  Josef  Land  archipelago,  though  in  con- 
sequence of  unfavorable  conditions  not  attain- 
ing a  latitude  higher  than  had  been  previously 
accomplished. 

In  1901,  Prince  Luigi,  Duke  d'Abruzzi,  in 
the  Stella  Polari,  reached  Teplitz  Bay  on  Franz 
Josef  Land,  where  the  ship  was  beached  and 
winter  quarters  established.  The  following 
spring  the  sledge  parties  led  by  Capt.  Umberto 
Cagni  achieved,  on  3  April,  86°  33',  the  highest 
latitude  ever  attained  by  man,  for  which  achieve- 
ment both  the  Prince  and  Cagni  received  upon 
their  return  gold  medals  from  the  Royal  Italian 
Society  and  recognition  by  the  scientific  bodies 
of  the  world.  Other  attempts  upon  the  Pole 
by  the  Franz  Josef  Land  route  have  been  made 
by  Walter  Wellman  and  Evelyn  B.  Baldwin,  the 
latter  under  the  patronage  of  William  Ziegler, 
whose  second  expedition,  led  by  Anthony  Fiala, 
left  Tromsoe  in  July  1903. 

Capt.  Otto  Sverdrup,  of  the  Nansen  expedi- 
tion, sailed  in  1898  to  Smith  Sound  in  the  Fram, 
and  after  having  been  ice-bound  for  the  winter 
of  1898-9  in  Rice's  Straits,  in  the  autumn  of  the 
latter  year  entered  Jones'  Sound,  where  he  re- 
mained for  the  next  two  winters,  pushing  a  line 
of  extensive  exploration  northward  and  west- 
ward by  the  former  of  which  he  practically  de- 
termined the  insularity  of  Grinnell  Land,  and  by 
the  latter  carrying  the  flag  of  his  country  to 
85°  42'  and  definitely  mapping  much  coast  which 
had  before  been  inaccurate  or  imaginary.  Capt. 
Sverdrup's  surgeon.  Dr.  Jensen,  died  during  the 
first  winter  in  Rice's  Straits,  but  with  this  ex- 
ception his  entire  party,  after  a  diligent  and 
arduous  three  years,  returned  in  good  health. 
For  South  Polar  Research,  see  Antarctic  Re- 
gions, Exploration. 

Herbert  L.  Bridgman, 
Secretary  Peary  Aretic  Club. 

Polaris,  p6-la'ris,  in  astronomy,  the  star 
a  of  the  constellation  Ursa  Minor.  It  is  at 
present  near  the  north  pole,  and  many  centuries 
must    elapse   before   precession    will   cause    the 
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north  pole  to  be  defined  by  any  other  star.  Two 
stars  called  the  pointers,  in  the  constellation 
Ursa  Major  (the  Great  Bear,  commonly  called 
the  Plough),  always  point  in  the  direction  of  the 
pole-star,  and  enable  it  to  be  found  readily. 

Polar'iscope,  an  instrument  used  for  polar- 
izing   light    and    analyzing    its    properties.     See 

PoL.'^RIZATION. 

Polarization  of  Light,  an  effect  upon 
the  mode  of  vibration  of  light  produced  by  re- 
flection, ordinary  refraction  or  double  refraction. 
The  term  folarisation  is  due  to  Newton  who  in 
the  development  of  his  emission  theory  of  light 
made  use  of  a  supposed  analogy  between  the 
phenomena  of  magnetism  and  those  observed  in 
optics.  The  distinction  between  polarized  and 
iinpolarized  or  as  it  is  sometimes  called  natural 
light  may  be  most  readily  illustrated  by  means 
of  the  phenomena  observed  when  a  beam  of 
light  is  reflected  from  the  surface  of  a  plate  of 
glass   or   from   any   other  transparent   material. 


fleeted  from  the  surface  of  the  second  mirror. 
This  striking  phenomenon  was  first  noticed  by 
Mains  in  1811. 

It  is  clear  that  the  beam  of  light,  as  the  re- 
sult of  the  first  reflection,  has  undergone  some 


Fig.   I. —  The  angle  of  complete  polarization. 


At  whatever  angle  a  beam  may  strike  the  sur- 
face a  portion  will  be  reflected  and  the  remainder 
will  penetrate  the  glass  following  a  path  the  di- 
rection of  which  is  determined  by  the  well- 
known   law   of  ordinary   refraction.     According 

sin  i 
to  this  law  ^1',  where  i   (Fig.   i)   is  the 

sin  r 
angle  of  incidence,  r  the  angle  of  refraction  and 
n  the  index  of  the  glass  or  other  material.  The 
reflected  ray,  although  weaker  than  the  incident 
ray  appears,  if  we  judge  it  by  many  of  its  or- 
dinary properties,  to  be  precisely  similar  to  the 
latter.  It  is  not,  however,  in  all  respects  the 
same,  for  if  it  be  again  reflected  from  the  sur- 
face of  glass  the  reflecting  power  of  this  second 
mirror  will  be  found  to  depend  upon  its  position. 
If  for  example  both  mirrors  be  so  mounted 
(Fig.  2)  that  the  angle  of  incidence  for  each  is 
about  57°  and  if  the  second  mirror  be  turned 
upon  an  axis  so  situated  as  to  permit  of  its 
rotation  without  changing  the  angle  of  incidence, 
it  will  be  found  that  the  second  mirror  reflects 
the  beam  received  from  the  first  mirror  just  as 
it  would  any  ordinary  ray  so  long  as  its  position 
is  such  as  not  to  divert  the  beam  from  the  plane 
in  which  it  is  first  reflected.  When,  however, 
in  consequence  of  the  rotation,  the  plane  of  re- 
flection at  the  second  mirror  deviates  from  that 
at  the  first  mirror,  the  proportion  of  light  re- 
flected diminishes.  When  the  angle  between 
these  two   planes   becomes  90°   no   light   is   re- 
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modification  which  renders  it  incapable  of  being 
reflected  the  second  time  under  the  conditions 
just  stated.  Light  thus  modified  by  reflection  is 
said  to  be  polarized.  To  understand  the  nature 
of  this  modification  let  us  consider  that  in  ac- 
cordance with  the  accepted  theory,  light  consists 
of  exceedingly  rapid  transverse  vibrations  of 
the  luminous  ether.  These  transverse  vibrations, 
the  progressive  motion  resulting  from  which 
constitutes  the  light-wave,  are  supposed  to  be 
rectilinear.  When,  however,  in  the  case  of  a 
beam  of  unpolarized  light,  we  attempt  to  de- 
termine the  plane  in  which  the  vibrations  take 
place  we  find  that  they  appear  to  occur  equally 
in  all  planes  at  right  angles  to  the  axis  of  the 
wave.  This  is,  indeed,  the  quality  which  is  ex- 
pressed by  the  term  unpolariccd  light.  This  is 
not  strange,  however,  when  we  consider  that  in 
one  second  of  time  about  500  million  million 
vibrations  of  the  ether  have  taken  place.  It  is 
supposed  that  the  plane  of  vibration  gradually 
shifts  so  that,  in  the  relatively  very  long  interval 
of  time  necessary  to  produce  an  effect  upon  the 
eye,  vibrations  will  have  taken  place  in  every 
possible  plane  to  an  equal  extent. 

That  this  shifting  of  the  plane  of  vibration 
of  light  is  really  very  slow  appears  from  the  in- 
genious experiments  of  Lummer  and  Gehrcke 
(Deutsche  Physikalische  Gesellschaft,  1902) 
who  have  shown  that  there  is  no  appreciable 
shifting  of  the  plane  of  vibration  during  an 
interval  of  time  sufficient  to  allow  of  at  least 
2,600,000  vibrations  of  the  ether.  Better  to  grasp 
these  relations,  imagine  a  vibratory  movement 
with  a  period  of  one  second.  More  than  2,000,000 
years  would  then  elapse  before  the  number  of 
vibrations  would  equal  that  executed  in  the 
vibration  which  causes  light  in  a  single  second 
of  time.  In  the  case  of  this  slow  vibration  we 
should  expect  to  be  able  to  detect  a  slight  change 
in  the  plane  in  which  the  vibrations  take  place 
after  about  four  days.  Even  with  this  very 
gradual  shifting  of  the  plane  of  vibration,  how- 
ever, it  is  obvious  that  in  the  course  of  2,000,000 
years  the  opportunities  for  variation  are  so 
great  that  one  would  not  any  longer  be  able  to 
determine  what  the  original  plane  of  vibration 
had  been. 

We  may  for  convenience  in  considering 
the  effect  of  reflection  on  a  beam  of  light 
regard  it  as  made  up  of  two  sets  of  rectilinear 
vibrations,   equal    and   at   right   angles   to   each 
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other ;  and  that  one  of  these  sets  of  vibrations 
is  in  the  plane  of  incidence.  When  the  ray 
reaches  the  surface  of  the  glass  obliquely  the 
component  which  is  vibrating  at  right  angles  to 
the  plane  of  incidence  will  have  its  motion 
parallel  to  the  surface,  vvliile  the  other  vibration 
will  penetrate  the  surface  of  the  glass.  One  of 
these  will  pass  on  into  the  glass  while  the  other 
will  be  reflected.  The  result  of  reflection,  there- 
fore, will  be  to  separate  the  beam  of  unpolarized 
light  into  two  parts  and  the  reflected  ray  will 
vibrate  in  a  single  fixed  plane.  Light  modified 
in  this  way  is  said  to  be  plane  polarised.  The 
complete  separation  of  the  two  components  by 
reflection  occurs  only  at  a  certain  angle  of  in- 
cidence, called  the  angle  of  polarization.  Brew- 
ster ('Philos.  Transactions,'  1815)  discovered 
that  this  angle  varied  with  different  substances 
and  that  tano  =  n,  where  a  is  the  angle  of  polar- 
ization and  n  is  the  index  of  refraction.  This 
relation  is  fulfilled  whenever  in  a  given  case  the 
refracted  ray  makes  an  angle  of  go  with  the  re- 
flected ray  (see  Fig.  l).  When  the  polarized 
beam  reaches  the  second  mirror  it  will  be  freely 
reflected  provided  the  planes  of  incidence  of 
the  two  mirrors  coincide.  When  the  second 
mirror  is  turned  so  that  these  planes  are  at 
right  angles,  the  ray  will  penetrate  the  glass 
without  reflection. 

When  the  theory  of  light  was  first  developed 
at  the  hands  of  Fresnel,  Neumann  and  numerous 
other  mathematicians,  it  seemed  difficult  to  de- 
termine positively  which  component  of  the  un- 
polarized incident  ray  at  the  first  reflection 
would  be  transmitted  and  which  would  be  re- 
flected. It  became  customary,  therefore,  to 
speak  of  the  plane  of  polarization  rather  than 
of  the  plane  of  vibration  of  the  polarized  ray; 
leaving  it  undetermined  whether  polarized  light 
vibrated  in  the  plane  of  polarization  or  at  right 
angles  to  the  same.  The  plane  of  polarization  is 
defined  as  the  plane  of  incidence.  According  to 
the  assumptions  made  by  Fresnel,  the  plane  of 
vibration  is  perpendicular  to  the  plane  of  polar- 
ization so  that  it  is  the  component  of  the  incident 
ray  whose  vibrations  are  parallel  to  the  glass, 
which  is  reflected. 

Some  rernarkable  experiments  which  afford 
direct  experimental  evidence  concerning  the 
plane  of  vibration  of  polarized  light  were  made 
by  Wiener  in  1890  (Wiedemann's  <Annalen,> 
Vol.  40,  page  203).  Wiener  was  able  to  locate  by 
photographic  means  the  position  of  the  nodes  of 
a  standing  system  of  light-waves  produced  by 
the  interference  within  a  collodion  film  on  glass 
of  the  incident  and  the  reflected  ray.  His  inter- 
pretation of  the  results  led  him  to  the  conclusion 
that  the  plane  of  vibration  of  polarized  light  is, 
as  Fresnel  had  assumed,  perpendicular  to  the 
plane  of  polarization. 

Polarization  by  Double  Refraction. —  Another 
method  by  which  it  is  possible  to  separate  a 
beam  of  unpolarized  light  into  two  polarized 
components  consists  in  causing  the  beam  to 
pass  through  a  doubly  refracting  medium. 
Many  crystals  have  a  structure  such  that  the 
velocity  at  which  light-waves  are  transmitted 
by  them  depends  upon  the  plane  of  vibration. 
A  beam  of  light  entering  such  a  crystal  is  in 
general  resolved  into  two  components,  one  of 
which  vibrates  in  the  direction  which  will  per- 
mit the  light  to  travel  with  the  maximum  ve- 
locity, the  other  at  right  angles  to  the  same.  These 
two  polarized  beams   travel  through  the  crystal 


independently,  the  latter  being  more  retarded 
than  the  former.  If  the  light  enters  the  crystal 
obliquely  the  index  of  refraction  for  the  two 
cornponents  will  differ.  The  component  (O) 
which  is  most  retarded  will  be  more  bent 
from  its  original  path  than  the  other  (£)  and 
will  take  a  somewhat  different  direction  through 
the  crystal    (see  Fig.  3).     If  the  two  polarized 
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beams  thus  produced  by  the  action  of  the  crys- 
tal leave  the  crystal  through  a  face  parallel  to 
that  at  which  they  entered,  both  will  be  restored 
to  their  original  direction  and  instead  of  one 
beam  of  unpolarized  light  we  then  have  two 
beams  traveling  along  parallel  paths.  The 
distance  between  them  will  depend  upon  the 
thickness  of  the  crystal,  the  angle  of  in- 
cidence and  the  extent  to  which  the  crystal  is 
doubly  refracting.  If,  for  example,  in  the  path 
of  a  beam  of  unpolarized  light  a  diaphragm 
with  a  circular  opening  be  placed  and  between 
this  and  a  screen  a  lens  be  mounted  in  such  a 
position  as  to  produce  an  image  of  the  dia- 
phragm upon  the  screen  we  shall  have  a  circular 
spot  of  light  at  that  point  on  the  screen  where 
the  image  falls.  If  now  in  the  path  of  the  ray 
we  interpose  a  rhomb  of  calcite  (Iceland  spar) 
the  surfaces  of  which  forin  an  oblique  angle 
with  tlie  path  of  the  ray,  the  latter  upon  enter- 
ing the  crystal  will  be  bent  from  its  course  and 
divided  into  two  as  already  described.  These 
upon  reaching  the  screen  will  form  two  images 
of  the  diaphragm.  One  of  these  polarized  rays  is 
spoken  of  as  the  ordinary  and  the  other  as  the 
extraordinary   ray. 

To  obtain  a  single  beam  of  polarized  light 
by  means  of  the  action  of  a  doubly  refracting 
crystal  it  is  only  necessary  to  interpose  a  screen 
which  will  intercept  one  and  not  the  other  of 
the  two  polarized  components,  or  what  is  more 
convenient,  to  devise  some  way  of  intercepting 
one  of  these  rays  within  the  crystal  itself.  The 
device  usually  employed  for  this  purpose  was 
invented  by  Nicol  (1828).  The  so-called  Nicol 
prism  consists  of  a  rhomb  of  calcite  of  the  form 
shown  in  Fig.  4.    The  rhomb  is  cut  through  diag- 


FiG.  4. —  Diagram  of  the  Nicol  prism. 

onally  at  CD  and  is  then  cemented  together  by 
means  of  a  layer  of  Canada  balsam.  The  extra- 
ordinary ray  meets  the  interface  thus  produced 
at  an  angle  which  permits  its  passage  while  the 
ordinary  ray  which  is  more  bent  from  its  course 
is  totally  reflected  at  O  and  passes  out  through 
the  side  of  the  prism.  In  this  way  a  single  ray  of 
polarized  light  the  plane  of  polarization  of  which 
is  known  is  obtained.     This  method  of  produc- 
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ing  polarization  has  the  advantage  over  the 
method  of  reflection  that  the  intensity  of  the 
polarized  light  is  nearly  half  of  that  of  the  un- 
polarized  ray.  The  intensity  would  be  exactly 
50  per  cent  but  for  the  slight  losses  by  reflection 
at  the  surfaces  and  by  the  absorption  within  the 
crystal.  Various  modifications  of  the  Nicol 
prism  have  since  been  devised  by  Foucault,  Glan, 
Thompson  and  others. 

By  means  of  certain  doubly  refracting 
crystals,  of  which  tourmalin  is  the  best  ex- 
ample, it  is  possible  to  obtain  a  single  plane 
polarized  ray  of  light  without  recourse  to 
any  artificial  device  for  the  separation  of 
the  two  rays.  Such  crystals  possess  the 
property  of  absorbing  one  of  the  polarized  com- 
ponents much  more  strongly  than  the  other, 
so  that  when  light  is  seen  through  a  layer  of 
moderate  thickness  a  considerable  percentage  of 
one  of  the  components  is  transmitted  while  the 
other  component  is  completely  absorbed.  The 
use  of  tourmalin  has  the  disadvantage  that  the 
intensity  of  the  transmitted  ray  is  greatly  re- 
duced and  that  owing  to  the  selective  character 
of  the  absorption  within  the  crystal  the  composi- 
tion of  the  light  is  greatly  modified.  Thus  white 
light  transmitted  by  tourmalin  is  changed  by 
the  almost  complete  absorption  of  the  blue  and 
violet  rays  to  a  yellowish  green  color. 

Polariscopes. —  An  instrument  by  means  of 
which  the  investigation  of  the  properties  of 
polarized  light  and  of  the  numerous  effects  ob- 
tained with  the  same  is  carried  on  is  called  a 
polariscope.  In  its  simplest  form  this  instru- 
ment consists  of  two  parts.  The  function  of  the 
first  which  is  called  the  polarizer,  is  to  produce 
plane  polarized  light ;  that  of  the  second  to  en- 
able one  to  determine  the  direction  of  the  plane 
of  polarization  of  the  ray  thus  produced.  This 
part  is  called  the  analyser.  The  most  convenient 
form  of  polariscope  for  many  purposes  consists 
of  two  Nicol  prisms  P  and  A,  Fig.  5,  mounted 


Fig.  5. —  Essential    parts   of   a    simple  polariscope. 

in  a  common  axis,  each  of  which  is  capable  of 
rotation  about  this  axis.  The  position  of  the 
polarizing  plane  of  each  of  these  prisms  is  in- 
dicated by  means  of  a  pointer  V  attached  to  the 
prism  and  moved  as  the  prism  is  turned  around 
a  graduated  circle.  The  polarized  ray  produced 
by  the  passage  of  light  through  the  first  Nicol 
prism  enters  the  second  where  it  is  separated 
into  two  components,  one  of  which,  the  extra- 
ordinary, is  polarized  in  the  polarizing  plane  of 
this  prism,  while  the  other  is  polarized  at  right 
angles  to  that  plane.  The  intensity  of  these  com- 
ponents depends  upon  the  angle  which  its  polar- 
izing plane  makes  with  the  polarizing  plane  of 
the  first  Nicol  prism.  When  these  two  polariz- 
ing planes  are  parallel  the  ordinary  component 
in  the  second  prism  becomes  equal  to  zero  and 


the  whole  of  the  polarized  ray  is  transmitted; 
subject  only  to  losses  by  reflection.  As  the  angle 
between  the  polarizing  planes  of  the  two  prisms 
mcreases,  the  intensity  of  the  extraordinary  or 
transmitted  ray  falls  off  and  that  of  the  ordinary 
ray  increases  until,  when  this  angle  reaches  90°, 
the  intensity  of  the  extraordinary  ray  is  reduced 
to  zero  and  no  light  is  transmitted.  Whatever 
be  the  angle  between  the  polarizing  planes  of 
the  two  prisms  the  intensity  of  the  ray  trans- 
mitted by  the  analyzer  is  proportional  to  /  cos'  a 
where  /  is  the  intensity  of  the  incident  ray  and 
o  is  the  angle  between  the  polarizing  planes. 
When  the  angle  is  90°,  so  that  no  light  is  trans- 
mitted, the  prisms  are  said  to  be  crossed. 

When  between  the  polarizer  (P)  and  analy- 
zer (A)  of  a  polariscope  (Fig.  5),  with  prisms 
crossed,  a  layer  (C)  of  any  transparent  doubly 
refracting  crystal  is  placed  there  is  restoration 
of  light.  Although  as  already  explained  the 
polarized  beam  from  the  first  prism  was  un- 
able to  pass  through  the  second,  the  insertion 
of  the  crystal  between  the  two  prisms  has  en- 
abled it  to  do  so.  The  explanation  of  this  beau- 
tiful phenomenon  is  as  follows : 

The  beam  of  plane  polarized  light  from  the 
first  Nicol,  which  we  may  suppose  to  be  vibrat- 
ing in  a  vertical  plane,  enters  a  medium  when  it 
reaches  the  crystal,  in  which  in  general  light  vi- 
brating in  two  oblique  positions  at  right  angles 
to  each  other,  and  in  those  positions  only,  is 
transmitted.  The  beam  then  is  resolved  into 
t'vo  components  having  these  oblique  directions 
of  vibration.  The  light  which  reaches  the  analy- 
zer after  passing  through  the  layer  of  crystal  is 
vibrating  in  these  two  oblique  planes  each  of 
which  has  a  horizontal  component  which  is 
capable  of  passing  through  the  prism.  Not  the 
whole  of  the  light  from  the  polarizer  is  trans- 
mitted by  the  analyzer,  the  vertical  component 
of  each  of  the  oblique  rays  being  suppressed. 

A  groat  variety  of  crystalline  substances,  such 
as  quartz,  mica,  selenite,  calcite  and  indeed  all 
doubly  refracting  substances,  are  capable  of  pro- 
ducing this  effect.  If  the  crystalline  layer  be  of 
proper  thickness  not  only  do  we  have  trans- 
mission of  light  but  likewise  a  change  of  white 
light  into  light  of  other  colors  produced  by  the 
interference  of  the  two  components  after  passage 
through  the  second  prism.  This  production  of 
colors  by  means  of  a  polariscope  is  one  of  the 
most  striking  phenomena  known  in  optics.  The 
two  polarized  rays  in  the  crystal,  the  ordinary 
and  the  extraordinary  rays,  move  with  different 
velocities.  We  have,  therefore,  emerging  from 
the  crystal  two  similar  rays,  one  of  which  is 
somewhat  behind  the  other  on  account  of  its 
greater  retardation  and  which  consequently  dif- 
fers from  it  in  phase.  So  long  as  these  rays 
have  planes  of  vibration  at  right  angles  to  one 
another  they  cannot  interfere,  but  in  the  second 
prism  those  portions  of  each  which  are  trans- 
mitted are  vibrating  in  the  same  plane  and  in- 
terference becomes  possible.  The  result  of  this 
interference  is  the  destruction  of  certain  of  the 
wave-lengths  of  which  the  light  is  made  up.  If 
the  incident  beam  consist  of  white  light  that 
emerging  from  the  analyzer  will  he  white  minus 
the  particular  constituent  or  color  which  has 
been  destroyed  by  the  interference  and  the  beam 
will  have  a  color  other  than  white.  The  charac- 
ter of  the  color  of  the  ray  will  depend  upon 
the  thickness  of  the  crystal  layer  since  it  is  this 
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which  determines  the  degree  of  relative  retarda- 
tion of  the  two  components  passmg  through  it. 
If  the  thickness  of  the  crystal  be  everywhere 
the  same,  the  color  produced  in  different  parts 
of  it  will  be  uniform,  but  difference  m  thickness 
gives  change  of  color  so  that  the  field  of  view 
is  in  many  instances  most  varied  and  striking. 
The  effects  produced  by  passing  a  beam  of 
convergent  or  divergent  light  through  crystals 
are  still  more  striking.  If  plates  of  crysta  line 
material,  placed  between  the  prisms  of  a  polan- 
scope  which  is  provided  with  a  lens  for  the  pro- 
duction of  a  conical  beam  of  light,  are  viewed 
through  the  analyzer,  symmetrical  patterns  m 
color  the  form  of  which  depends  upon  the  char- 
acter of  the  crystal  and  the  plane,  with  reference 
to  its  axis,  in  which  the  layer  has  been  cut,  are 
seen  Any  detailed  description  or  explanation  ot 
these  phenomena  lies  beyond  the  scope  of  this 
article,  nor  can  any  idea  of  the  beauty  and  in- 
tricacy of  the  color-patterns  thus  produced  be 
conveyed  to  the  mind  by  words. 

Isotropic  substances,  such  as  glass,  show  tem- 
porary double  refraction,  which  manifests  itself 
by  restoration  of  light  and  display  of  colors 
between  crossed  Nicols,  when  subjected  to  dis- 
tortion or  stress.  Such  effects  in  glass,  for  ex- 
ample, are  produced  by  compression  under  a 
clamp  by  bending  or  twisting,  by  sudden  un- 
equal heating  or  cooling,  or  even  by  setting  up 
standing  sound-waves  within  the  substance. 
Permanent  strains,  which  show  themselves  m 
the  same  way,  may  be  formed  in  glass  by  sud- 
den chilling.  Blocks  of  glass  thus  treated,  and 
known,  in  French,  as  verre  fremfc,  are  among 
the  most  beautiful  of  objects  under  the  polari- 

^""fircular  and  Elliptical  Polarisation.— VJhtn 
the  vibratory  motion,  to  which  a  beam  of  hght 
is  due,  is  capable  of  being  resolved  into  two 
components  at  right  angles  to  each  other,  ot 
equal  amplitude,  and  differing  in  phase  by  a 
quarter  period,  the  beam  is  said  to  be  arcularly 

polarized.  ,  ,•  i       •„ 

The  actual  motion  of  the  ether  particles  m 
such  a  case,  could  we  observe  it,  would  be  found 
to  consist  of  rotation  in  a  circular  orbit,  either 
clock-wise  or  counter  clock-wise  (looking  m  the 
direction  from  which  the  wave  comes)  hence 
the  names,  right-handed  circular  polarization 
and   left-handed  circular  polarization. 

Circular  polarization  may  be  produced  by 
sending  light  through  a  crystalline  layer  of  siich 
thickness  that  the  difference  of  phase  of  the 
two  rays  on  emerging  is  ^  (a  quarter  period). 
Such  a  layer  is  called  a  quarter-zvave  plate. 

When   the   difference   of    phase   of   the    two 

components  differs  from  ^,  the  emerging  beam 

is  said  to  be  elliptically  polarized. 

Rotation  of  the  Plane  of  Polarization.—  Cer- 
tain substances  have  the  property  of  rotating  the 
plane  of  polarized  light  which  passes  through 
them  Quartz  cut  perpendicularly  to  the  optic 
axis  possesses  this  property  to  a  remarkable  de- 
gree, and  many  organic  liquids  possess  rotatory 
power  Such  substances  are  said  to  be  optically 
active  A  plane  polarized  ray  upon  entering 
such  a  medium  is  converted  into  two  circularly 
polarized  rays,  respectively  right-handed  and 
left-handed     The  resultant  of  the  superposition 


of  these  two  rays  is  a  plane  polarized  ray  the 
plane  of  polarization  of  which  varies  with  the 
depth  within  the  layer  at  which  the  angle  is 
taken.  We  may,  therefore,  think  of  the  plane 
of  polarization  as  rotating  uniformly  about  the 

path  of  the  ray.  ,      ,     -  r       ^-     n 

The  rotatory  power  of  solutions  of  optically 
active  substances  depends  upon  the  strength  of 
the  solution  and  this  fact  has  been  utilized,  in  the 
case  of  sugar,  for  determining  the  amount  of 
saccharine  matter  present.  The  instruments  em- 
ployed in  this  process  are  special  forms  of 
polariscope  of  great  sensitiveness.  They  are 
known  as  saccharimeters. 

Magncticatlv  Active  Substances. —  When  a 
beam  of  plane"  polarized  light  passes  through  a 
magnetic  field  in  the  direction  of  the  lines  of 
force,   the    plane   of   polarization   is   turned. 

Looking  along  the  lines  of  force  in  the  direc- 
tion in  which,  by  convention,  they  are  assumed 
to  run,  the  rotation  is  always  clockwise  to  the 
observer,  whether  the  light  travels  with  or 
against  the  lines.  The  angle  of  rotation  is  pro- 
portional to  the  strength  of  the  field,  and  to  the 
distance  through  which  the  light  passes  It  de- 
pends also  upon  the  medium  through  which  the 
light  moves ;  being  nearly  four  times  as  great  m 
carbon-disulphide  than  in  water  and  more  than 
five  times  as  great  in  glass  as  in  water.  These 
relations  may  be  expressed  by  means  of  the 
equation  a—  7  IH  ;  where  a  is  the  angle  of 
rotation,  1  the  distance  traversed.  H  the  strength 
of  the  field  and  7  a  constant  (known  as  Ver- 
det's  constant)  which  depends  upon  the  char- 
acter of  the   medium.  . 

This  rotatory  power  of  the  magnetic  held 
was  discovered  bv  Faraday  (1845)-  To  observe 
it  a  tube  containing  carbon-disulphide  or  water 
(Fig.  6)  is  placed  between  crossed  Nicol  prisms. 
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Fig.  6. —  Rotation  in  tlie  magnetic  field. 

The  tube  is   surrounded  by  a   coil   of   wire  of 
many  turns. 

A  beam  of  light  is  plane  polarized  by  the 
prism  (/•),  traverses  the  tube  of  liquid  ((),  but 
cannot  pass  a.  the  polarizing  plane  of  which  is 
at  right  angles  to  that  oi  p. 

When  a  strong  current  is  sent  through  the 
coil,  lines  of  force  of  the  magnetic  field  thus 
produced  traverse  the  tube  from  end  to  end. 
Some  light  now  passes  through  a  and  the  angle 
of  rotation  may  be  measured  by  turning  that 
prism  until  the  light  is  again  cut  off.  ^  Upon 
reversing  the  current  in  the  coil  the  direction 
of  rotation  is  reversed. 

Bibliography. —  For  popular  discussions  see 
Spottiswoode :  <The  Polarisation  of  Light; ; 
Tyndall,  <On  Light'  ;  Stokes,  'On  Light' ;  Tait, 
<0n  Light';  Lewis  Wright,  <0n  Light' ;  etc. 
For  a  very  complete  modern  statement  of  the 
theorv  see  Drude,  'Theory  of  Light'  (translated 
by  M'ann  and  Millikan).  See  Physical  Crys- 
tallography. Edward  L.  Nichols, 
Cornell  University, 
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Polarized  Heat.  Radiant  lieat  and  liglit 
are  found  to  be  analogous  in  their  reflection, 
refraction,  and  absorption.     See  Radi.\tion. 

Polarized  Light.     See  Polarization. 

Polder,  a  name  used  in  Holland  for  a 
class  of  agricultural  lands  consisting  of  exten- 
sive tracts  reclaimed  by  drainage  from  what  had 
originally  consisted  of  lakes  or  morasses,  and 
generally  lying  below  the  level  of  the  sea.  The 
transformation  of  the  Lake  of  Haarlem  is  a 
striking  illustration  of  what  can  be  effected 
through  energy  and  patient  perseverance.  The 
usual  method  of  procedure  in  the  formation  of 
a  polder  is  to  encircle  the  portion  to  be  re- 
claimed by  an  embankment,  and  construct  a 
canal  having  its  bed  sufficiently  high  to  cause  a 
current  toward  the  sea  or  river.  The  water  is 
then  pumped  into  this  canal  by  means  of  various 
pumping  apparatus,  worked  for  the  most  part 
by  means  of  wind-mills,  but  not  unfrequently 
by  steam-power.  After  the  water  has  been 
drained  off,  the  land  is  put  into  the  hands  of  the 
husbandinan,  and  this  kind  of  soil  is  in  general 
found  to  be  very  productive. 

Pole,   Reginald,    English   Roman   Catholic 
prelate :     b.    Stourton    Castle,    Staffordshire,    3 
March  1500:  d.  London  8  Nov.   1558.     He  was 
the  son  of  Sir  Richard  Pole,  Lord  Montacute, 
by  Margaret,  daughter  of  the  Duke  of  Clarence, 
brother   of    Edward   IV.     He    was   educated   at 
Oxford,  where  Linacre  and  Latimer  were  among 
his  teachers,  entered   into   deacon's  orders,  and 
received    several    benefices    from    Henry    VHL, 
with   whom  he   was  a  great   favorite.     In   1519 
he    visited    Italy,    and    at    Padua    acquired    the 
friendship    of    such    men    as    Erasmus,    Bembo, 
and  Sadoleto.     He  returned  to  England  in  1525, 
but  in  consequence  of  the  affair  of  Henry's  di- 
vorce  from  Catherine  of  Aragon,  withdrew  to 
Paris    (1529),   under   the  pretext  of  continuing 
there  his  theological  studies.     In   1536,  in  com- 
pliance with  Henry's  order  that  he  should  give 
his  opinion  regarding  the  divorce,  he  drew  up 
an  elaborate  epistle,  'Pro  Ecclesiasticae  Unitatis 
Defensione,*   in  which  he  boldly  condemned  the 
divorce   as   unlawful,   and   the   rejection   of  the 
papal  supremacy  as  a  breach  made  in  the  unity 
of  the   Church.     This  act  cost  him  the  loss  of 
all    his    preferment    in    England,    and    he    en- 
deavored to  form  a  party  against  Henry,  a  de- 
sign   which    ended    in    the    destruction    of    his 
brother.     Lord     Montacute,     and    of    his    aged 
mother,     then     Countess     of     Salisbury,     whom 
Henry  sent  to  the  scaffold.     Pole  was  declared 
a  traitor  by  the  king,  a  price  was  set  on  his  head, 
and  he  lived  in  exile  during  the  rest  of  Henry's 
reign.     But  papal  support  was  given  to  him,  and 
he  was  raised  to  the  dignity  of  cardinal  and  em- 
ployed in  many  important  affairs.     He  was  one 
of   the    three   papal    legates    to    the    Council   of 
Trent ;  and  on  the  death  of  Pope  Paul  III.,  Pole 
came  but  little  short  of  election  as  his  succes- 
sor.    On  the  accession  of  Mary  I.  his  attainder 
was  reversed,  and  in   1554  he  returned  to  Eng- 
land as  legate  and  plenipotentiary  of  the  papal 
see,  and  endeavored  to  secure  lenient  measures 
for    the    reformers    and    correction    of    clerical 
abuses.     On  the  death  of  Cranmer,   Pole,  then 
for  the  first  time  ordained  a  priest,  became  Arch- 
bishop of  Canterbury,  and  was  at  the  same  time 
elected  chancellor  of  the  universities  of  Oxford 
and   Cambridge.     He   undertook   to   rebuild   the 


clmrches  and  to  re-establish  the  ancient  dis- 
ciplme,  and  to  a  rigorous  persecution  of  Protes- 
tants which  was  instituted  he  at  least  assented 
His  death  occurred  on  the  same  day  as  that  of 
Queen  Mary,  and  he  was  buried  in  Canterbury 
Cathedral.  Besides  several  treatises  on  ques- 
Uons  relating  to  the  Church,  he  wrote  "Liber  de 
Conciho'  (1562)  and  <A  Treatise  on  Justifica- 
tion' (1569).  Consult  Lee  on  his  life  (1887), 
and  the  "Life'  by  Zimmermann   (1893). 

Pole,  William,  English  playwright:  b. 
London  1852.  He  was  manager  of  Royal  Vic- 
toria Hall,  London,  1881-3,  and  in  1895  estab- 
lished the  Elizabethan  Stage  Society  for  the 
purpose  of  awakening  interest  in  the  Elizabethan 
drama.  Among  old  plays  which  he  has  revived 
are  Webster's  'Duchess  of  Malfi'  (1892)  ;  <Ar- 
den  of  Feversham' ;  Marlowe's  <Dr.  Fau'stus' ; 
Ford's  'Broken  Heart';  Ben  Jonson's  'Sad 
Shepherd'  and  'Alchemist';  and  'Everyman.' 
He  has  dramatized  several  novels,  among  others 
W.  D.  Howells's  'Foregone  Conclusion'  as 
'Priest  and  Painter'  (1884)  ;  and  Baring-Gould's 
'Mehalah'    (1886). 

Pole,  (i)  in  astronomy,  the  name  given  to 
each  of  the  two  points  in  which  the  axis  of  the 
earth  is  supposed  to  meet  the  sphere  of  the 
heavens.  In  spherical  trigonometry,  the  pole 
of  any  circle  drawn  on  the  surface  of  a  sphere 
is  one  of  the  points  in  which  the  perpendicu- 
lar to  its  plane  through  its  centre  cuts  the 
sphere.  (,2)  In  geography,  either  extremity  of 
the  axis  round  which  the  earth  revolves  is 
called  a  pole,  or  a  terrestrial  pole.  The  north- 
ern one  is  called  the  north  pole,  and  the  southern 
the  south  pole.  Each  of  these  poles  is  90°  dis- 
tant from  every  part  of  the  equator.  (See 
Earth.)  (3)  In  physics,  the  points  of  a  body 
at  which  its  attractive  or  repulsive  energy  is 
concentrated,  as  the  poles  of  a  magnet,  the  north 
pole  of  a  needle,  the  poles  of  a  battery.  (4)  In 
distance,  see  Perch. 

Pole,  Magnetic.      See  Magnetism. 

Pole-axe,  an  axe  attached  to  a  pole  or 
handle  of  which  the  length  varies  considerably. 
It  was  formerly  used  by  mounted  soldier.s,  and 
is  yet  used  in  the  navy  for  boarding  purposes; 
in  the  latter  case  the  back  of  the  axe  is  fur- 
nished with  a  hook  and  is  called  a  boat-hook. 

Pole  Star.    See  Pol.^ris. 

Pole'cat,  a  small  European  carnivore 
(Mitslcla  putorius)  of  the  weasel  family.  It 
has  an  elongated  body,  short  legs,  long  and  flex- 
ible neck,  and  blunt  muzzle.  Its  anal  glands 
are  large  and  discharge  a  fetid  liquor  of  ex- 
tremely nauseous  odor,  almost  impossible  to 
remove  from  clothing  or  any  absorbent  material 
upon  which  it  falls.  Hence  it  is  known  pro- 
vincially  in  Great  Britain  as  fou'mart  (that  is, 
foul  marten),  and  the  term  "polecat"  has  been 
applied  to  the  .\merican  skunk  and  other  stink- 
ing animals;  "fitch"  (or  fitchew)  is  another 
name.  The  general  habits  are  those  of  the  fur- 
bearing  animals  (Mitstclida)  generally,  with  a 
special  predilection  for  preying  on  poultry  and 
game.  A  domesticated  variety  is  the  ferret 
(q.v.). 

Polemon,  pol'e-mon,  Greek  geographer: 
b.  Troas,  2d  century  B.C.  He  removed  to  .Athens, 
became  a  citizen  there,  and  after  traveling  ex- 
tensively throughout  Greece  wrote  several  geo- 
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graphical  works  which  were  especially  valuable 
in  that  they  contained  definite  information 
concerning  public  monuments,  inscriptions,  paint- 
ings, etc.,  which  had  hitherto  remained  un- 
noticed by  geographers.  He  wrote  several  po- 
lemical works  against  Timaeus  and  Eratosthenes, 
and  references  to  his  writings  are  frequently 
made  by  later  writers,  including  Athenasus  and 
Pausanias.  The  few  remaining  fragments  of  his 
works  were  first  collected  and  published  by 
Preller   (1838). 

Poremoscope,  an  antiquated  mechanism 
used  in  war.  It  consisted  of  a  stand  or  frame 
high  enough  to  rise  above  a  parapet  or  other 
similar  object,  having  a  plane  mirror  at  top  so 
fitted  as  to  reflect  any  scene  upon  another  mirror 
below,  and  thus  enable  a  person  to  see  a  scene 
in  which  he  is  interested  without  exposing  him- 
self. 

Polen'ta,  a  food  preparation  common  in 
Italy,  consisting  of  semolina  or  Indian-corn 
meal,  mixed  with  water,  and  boiled  until  it 
thickens.  It  is  then  poured  into  a  dish,  where 
it  becomes  firm  enough  to  be  cut  into  slices,  in 
which  state,  after  being  seasoned,  it  is  eaten. 

Police  (Greek,  politcia,  government,  from 
tolls,  a  city),  a  judicial  and  executive  system, 
and  an  organized  civil  force  for  maintaining 
order  and  enforcing  the  laws.  There  are  traces 
to  be  found  in  every  organized  society  of  some 
system  of  rules  for  the  maintenance  of  peace 
and  order.  At  the  same  time,  a  system  of  police 
in  the  special  modern  sense  of  the  term  did  not 
exist  in  ancient  times.  In  Greece  it  was  mixed 
up  with  the  totality  of  their  institutions.  In 
Rome,  not  until  the  time  of  Augustus  do  we 
find  the  police  becoming  a  special  institution, 
with  a  numerous  staff  of  various  grades  of 
officers.  When  the  barbarians  swept  across  the 
Roman  Empire  and  obtained  the  mastery  every 
trace  of  a  regular  system  of  police  disappeared, 
and  only  when  Charlemagne  ascended  the  throne 
was  there  a  successful  attempt  made  to  re-estab- 
jish  anything  of  the  kind.  But  after  the  death 
of  Charlemagne  everything  fell  into  confusion 
again.  The  Normans,  established  in  the  north 
of  France,  were  the  first  who  made  stringent 
police  regulations  for  the  assurance  of  public 
tranquillity.  In  France,  previous  to  the  middle 
of  the  15th  century,  the  Provost  of  Paris  and 
his  lieutenants  were  charged  with  maintaining 
the  peace  of  the  city  and  suppressing  vagrancy. 
Under  Louis  XIV.  the  police  attained  its  high- 
est measure  of  perfection  as  a  repressive  force. 
A  universal  system  of  espionage  was  established, 
and  the  slightest  indication  of  impatience  under 
the  yoke  of  oppression,  or  the  smallest  departure 
from  the  monarch's  views  of  what  was  right, 
was  visited  with  summary  arrest  and  punish- 
ment. In  1794  the  National  Convention  reor- 
ganized the  police  and  defined  its  duties,  which 
comprised  almost  every  department  of  admin- 
istrative government.  During  the  administra- 
tion of  Napoleon  I.  the  city  police  of  Paris  at- 
tained a  high  degree  of  efficiency.  As  existing 
at  present  the  French  police  generally  is  pre- 
sided over  by  the  minister  of  the  interior ;  the 
departments  and  communes  are  under  the  pre- 
fects of  police  and  other  municipal  agents  ;  Paris 
is  under  sub-prefects,  and  maires,  assisted  by 
commissaries,  the  prefect  of  police  and  his  nu- 
merous  assistants.     The   police  organization   on 


the  Continent  generally  partakes  largely  of  a 
military  character. 

In  England,  from  the  time  of  the  Saxon  kings 
there  had  existed  an  organization  of  a  partially 
voluntary  character  for  the  repression  of  crime, 
the  arrest  of  criminals,  and  the  maintenance 
of  good  order.  The  population  was  divided 
into  hundreds,  and  these  into  tithings,  or  com- 
panies of  10  freeholders  with  their  families.  As 
this  system,  however,  was  not  always  found  to 
work  well,  the  high  sheriff  of  the  county,  his 
deputies,  and  the  constables  appointed  by  the 
parishes,  were  eventually  substituted  for  the 
voluntary  officers  of  the  earlier  period.  But  in 
process  of  time  this  system  was  also  found  in- 
effectual for  the  maintenance  of  public  peace 
and  security ;  yet  no  great  improvement  was 
made  until  1829,  when  the  remodeling  of  the 
police  system  of  London  led  the  way  to  the 
adoption  of  a  uniform  system  for  the  whole 
country.  In  1839  and  1840  acts  were  passed 
providing  for  the  appointment  of  a  county  con- 
stabulary, organized  and  maintained  in  accord- 
ance with  rules  prescribed  by  the  home  secre- 
tary. 

The  Local  Government  Act  of  1888  entrusted 
the  control  and  organization  of  the  county  po- 
lice in  England  and  Wales  to  the  standing  joint 
committee  of  the  quarter  sessions  and  the  county 
council.  County  boroughs  and  other  large  bor- 
oughs were  left  with  the  control  of  their  police, 
but  in  the  case  of  small  boroughs  the  control  of 
the  borough  police  was  transferred  to  the  county 
council.  The  Police  Act  of  1890  makes  provi- 
sion for  the  payment  of  pensions  to  superan- 
nuated constables.  Gratuities  may  be  paid  to 
constables  or  to  their  widows  and  children  in 
certain  cases.  The  strength  of  the  county  and 
borough  police  of  England  and  Wales  in  1900 
was  27,123,  of  whom  1,460  belonged  to  Liverpool, 
1,000  to  Manchester,  700  to  Birmingham,  500  to 
Leeds,  499  to  Bristol  and  465  to  Sheffield.  The 
Metropolitan  Police  has  charge  of  an  area  of 
over  688  square  miles,  comprising  21  land  divi- 
sions besides  the  river  Thames.  Each  division 
is  under  the  charge  of  a  superintendent.  The 
Criminal  Investigation  Department,  organized  in 
1878,  comprises  a  central  body  at  New  Scotland 
Yard,  and  branches  in  each  of  the  divisions. 
The  Convict  Supervision  Office,  founded  in  1880, 
is  a  branch  of  the  last-mentioned  department. 
The  strength  of  the  Metropolitan  Police  in 
1900  was  15,847,  comprising  32  superintendents, 
570  inspectors,  1,977  sergeants,  and  13,268  con- 
stables. The  City  of  London  Police  are  better 
paid  than  the  other  police  forces  of  the  king- 
dom. Their  number  in  igoo  was  1002,  of  whom 
865  were  constables.  The  total  number  of  po- 
lice in  England  and  Wales  was  44.054  in  1900. 

In  Scotland  the  organization  of  an  efficient 
police  in  the  large  towns  dates  from  1833,  when 
a  statute  was  passed  enabling  burghs  to  estab- 
lish a  genera!  system  of  police.  The  strength 
of  the  Scottish  police  forces  was  4,874  in  1900, 
of  whom  1,760  belonged  to  county  forces.  Glas- 
gow has  a  force  of  1.360  men. 

In  Ireland,  previous  to  1814,  the  police  was 
in  a  very  disordered  condition.  In  that  year  a 
law  was  passed  by  which  some  minor  improve- 
ments were  effected.  The  act  of  1836,  and  its 
subsequent  modifications  in  1848  and  1857,  have 
greatly  improved  the  police.  In  1867  the  title 
of  Royal   Irish   Constabulary  was  conferred  on 
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the  force  by  royal  command.  This  force  num- 
bers 11,200,  and  is  organized  on  a  semi-military 
plan.  They  live  in  barracks,  and  are  armed  with 
rifles,  swords,  and  other  weapons.  They  are 
under  the  immediate  authority  of  the  govern- 
ment in  Ireland,  and  are  controlled  by  an  in- 
spector-general. The  city  of  Dublin  and  its  sub- 
urbs, with  an  area  of  32  square  miles,  is  under 
a  separate  police  force  known  as  the  Dublin 
Metropolitan  Police.  The  strength  of  the  force 
in  1900  was  1,198. 

In  the  United  States  the  provisions  for  the 
repression  of  crime  and  the  detection  and  ar- 
rest of  criminals  were  copied  from  those  of 
Great  Britain.  New  York  was  the  first  of  the 
cities  to  have  a  police  force  organized  similarly 
to  that  previously  adopted  in  London.  The  or- 
dinary police  of  a  city  are  dressed  in  a  particular 
uniform.  The  secret  police,  more  commonly 
known  as  detectives,  are  not  uniformed.  The 
regulation  and  control  of  the  police  in  a  city 
are  usually  in  the  hands  of  the  municipal  au- 
thorities, and  the  cost  of  their  maintenance  is 
paid  out  of  the  local  ta.xes.  In  New  York  city 
a  division  of  the  force  is  known  as  harbor  po- 
lice, and  there  is  a  police  boat  for  their  con- 
venience in  patrolling  the  harbor.  In  Washing- 
ton there  exists  a  special  force  known  as  capitol 
police,  employed  by  the  government  to  patrol 
the  buildings  and  grounds  of  the  National 
Capitol.  In  most  large  cities  there  are  squads 
of  sanitary  police,  and  in  some  smaller  towns 
volunteer  bodies  of  citizens  are  organized  under 
the  name  of  fire-police.  The  secret  police  of  the 
United  States  government  are  known  as  secret 
service  agents.  See  Secret  Service;  also  Con- 
stable; Detective. 

Police  Courts.     See  Court. 

Police  Justices.     See  Court. 

Police  Magistrates.     See  Court. 

Police,  Military.      See  Military  Police. 

Police  Power.  No  adequate  definition  can 
be  given  of  this  subject,  the  courts  usually  de- 
ciding in  each  case  as  to  its  extent.  In  its 
general  acceptation  it  means  the  power  of  a 
municipal  government  to  preserve  the  welfare 
of  the  public  by  prohibiting  everything  that  is 
contrary  to  it,  and  demanding  that  which  is 
best  for  its  welfare  and  safety.  The  proper 
exercise  of  police  power  is  merely  to  regulate 
the  use  and  enjoyment  of  property  by  its  owner; 
it  is  founded  upon  the  duty  of  the  State  to  aid 
in  the  protection  of  its  citizens.  Legislatures 
have  jurisdiction  of  police  power  through  a 
federal  system  of  government,  and  it  is  dele- 
gated by  the  State  to  the  municipalities  through- 
out the  State,  and  is  exercisable  only  within 
its  limits.  Standard  laws  and  the  preservation 
of  the  public  health  are  one  of  the  most  im- 
portant duties  of  the  police  or  State  municipality, 
and  they  have  the  right  to  enact  such  ordinances 
as  may  be  required  for  this  purpose. —  such  for 
example,  as  preventing  the  spread  of  contagious 
diseases,  and,  in  some  instances,  compelling  vac- 
cination, the  killing  of  diseased  cattle,  the  de- 
struction of  improper  food  products,  compelling 
proper  drainage,  prohibiting  smoking  and  ex- 
pectorating where  necessary,  and  the  regulation 
of  burials.  An  important  function  of  the  police 
power  is  to  provide  safety  for  the  public  in 
regulating  places  of  public  amusement  and  meet- 
ings ;  compelling  the  erection  of  fire  escapes,  pro- 
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vidmg  for  street  lighting,  and  to  protect  the 
public  morals  by  prohibiting  gambling,  improper 
publications,  cruelty  to  animals,  prostitution,  and 
drunkenness.  The  municipalities'  general  wel- 
fare is  another  important  function,  for  exam- 
ple: protection  against  fire,  regulation  of 
buildings,  and  the  erection  of  telephone  and  tele- 
graph wires,  the  care  of  the  insane  and  poor, 
abatement  of  nuisances  of  all  kinds,  and  regula- 
tion and  control  of  animals.  The  regulation  of 
certain  classes  of  business  enterprises  come 
within  police  power,  for  example :  theatres, 
markets,  paint  shops,  warehouses  and  wharves, 
or  any  such  business  that  if  unrestricted  may 
become  injurious  to  the  public  welfare.  Police 
power  regulates  the  practice  of  law,  medicine, 
surgery,  also  plumbers,  and  the  business  of  in- 
surance, banking,  trust  and  railroad  companies; 
it  is  also  within  their  power  to  regulate  the 
manufacture  and  sale  of  articles  of  food,  the 
prevention  of  fraud,  and  the  hours  of  labor. 
The  proper  limitation  of  the  police  power  is 
largely  within  the  discretion  of  the  legislature, 
but  the  reasonableness  and  character  of  the  regu- 
lations and  whether  or  not  they  are  consistent 
with  the  constitution,  and  proper  public  policy, 
are  questions  for  the  courts  to  decide.  Police 
power  cannot  be  exercised  for  the  benefit  of 
particular  individuals,  classes,  or  for  private  pur- 
poses ;  it  must  not  be  arbitrary  or  unreasonable  in 
infringing  upon  the  personal  rights  of  persons, 
and  its  main  object  must  be  for  the  public  good. 
See  Police. 

Pol'icy,  the  name  given  a  lottery  or  gam- 
bling system,  common  in  New  York  and  large 
cities.  A  combination  of  numbers  like  3-1 1-44 
is  selected  by  the  player  who  marks  his  numbers 
or  "guesses"  on  a  strip  or  ticket,  for  which  lie 
pays  a  small  sum.  The  lottery  drawing  of  three 
numbers  awards  prizes  to  those  persons  having 
guessed  correctly.  A  favorite  or  common  com- 
bination of  numbers  is  called  a  "gig."  The  per- 
son playing  policy  stands  only  a  very  small 
chance  of  winning  a  prize. 

Policy,  Insurance.     See  Insuranxe. 

Polidoro  (Caldara)  de  Caravaggio,  p6-le- 
do'ro  da  ka-ra-vii'jo.  See  Caravaggio  da  Poli- 
doro. 

Polignac,  p6-len-yak,  Jules  Auguste  Ar- 
mand  Marie,  Prince  de,  French  statesman: 
b.  Versailles,  France,  14  May  1780;  d.  Saint  Ger- 
main, France,  2  March  1847.  He  was  implicated 
in  a  conspiracy  against  Napoleon  in  1804,  and 
imprisoned,  but  in  1814  escaped  to  Edinburgh, 
where  the  Comte  d'Artois,  afterward  Charles  X., 
then  was.  After  the  restoration  he  entered  the 
chamber  of  peers  and  in  1820  obtained  from 
the  pope,  as  a  reward  for  services  to  the  Church, 
the  title  and  arms  of  a  Roman  prince.  In  1823 
he  succeeded  Chateaubriand  as  ambassador  at 
London ;  and  in  1829  was  placed  at  the  head  of 
the  new  ministry,  with  the  portfolio  of  foreign 
affairs.  On  27  July  1830  the  people  were  roused 
to  open  insurrection  by  the  ordonnances  issued 
on  the  25th,  and  the  dj'nasty  of  Charles  X.  was 
overthrown.  Polignac  accompanied  the  king  to 
Cherbourg,  and  then  went  to  Granville,  where 
he  w-as  apprehended.  The  house  of  peers  con- 
demned him  to  imprisonment  for  hfe.  but  by 
the  amnesty  of  1836  he  recovered  his  liberty  and 
fixed  his  residence  in  England. 
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Polignac,  Melchior  De,  French  cardinal 
and  diplomat :  b.  Puy-cn-V'elay,  Hautc-Loire, 
France,  1061 ;  d.  3  April  1742.  He  was  educated 
for  the  priesthood  and  in  1693  was  named  am- 
bassador extraordinary  from  France  to  Poland, 
for  the  purpose  of  detaching  John  Sobieski  from 
the  league  with  Austria,  and  drawing  him  over 
to  an  alliance  with  France.  On  the  death  of 
Sobieski  in  1696  he  was  employed  in  endeavoring 
to  effect  the  election  of  the  Prince  of  Conti  to 
the  Polish  throne.  His  intrigues,  though  suc- 
cessful in  securing  Conti's  election  in  1691,  were 
defeated  by  Augustus  the  Strong ;  Polignac  was 
compelled  to  leave  Poland  in  1702.  He  returned 
to  Paris  and  in  1712  was  appointed  plenipoten- 
tiary to  the  Congress  of  Utrecht,  and  was  after- 
ward minister  to  the  court  of  Rome.  He  became 
cardinal  in  1713.  Banished  during  the  regency 
by  reason  of  his  intrigues,  he  was  recalled  in 
1721,  and  in  1725  was  despatched  as  ambassador 
to  Rome,  successfully  performed  his  task  of 
reconciling-  the  quarreling  factions  of  the  Gal- 
ilean Church  and  was  raised  to  the  archbishopric 
of  Auch.  He  returned  to  France  in  1732  and 
thereafter  lived  in  retirement.  As  a  writer  Po- 
lignac is  known  by  his  didactic  poem  'Anti- 
Lucretius,  seu  de  Deo  et  Natura'   (1745). 

Polillo,  p6-le'ly6,  (i)  a  group  of  islands 
of  the  Philippine  archipelago,  lyitig  to  the  north 
of  the  entrance  of  Lamon  Bay,  Southern  Luzon, 
and  east  of  central  Luzon.  The  group  consists 
of  the  chief  island  Polillo  and  21  small  islands, 
lying  to  the  south  and  east ;  area  of  the  island  of 
Polillo,  131  square  miles;  area  of  the  group,  203 
square  miles.  The  formation  of  the  islands  is 
volcanic;  the  soil  is  good,  and  the  inhabitants 
are  engaged  mostly  in  agriculture  and  fishing 
for  home  consumption.  The  island  of  Polillo 
is  mountainous ;  the  central  summit  is  Malolo, 
from  which  short  ranges  extend  in  every  direc- 
tion toward  the  coast.  The  chief  town  of  the 
group,  Polillo,  is  situated  on  the  west  coast  on  a 
bay  that  affords  a  good  harbor.  The  group, 
which  was  included  in  the  province  of  Infanta 
by  the  act  of  the  Philippine  Commission  of 
June  1902,  was  afterward  annexed  to  the  prov- 
ince of  Tayabas.     Pop.   (estimated)   1,500. 

Po'lish  Fowl,  a  breed  of  domestic  fowls. 
See  Poultry. 

Polish    Language    and    Literature.       The 

Polish  language  is  one  of  the  Slavic  family  of 
tongues  and  is  most  nearly  related  to  the  Bo- 
hemian branch  of  that  family.  It  is  spoken  by 
about  15,000,000  people,  in  its  various  dialects. 
The  language  is  remarkable  for  its  phonetic  rich- 
ness. It  contains  10  vowels  and  35  consonants. 
The  alphabet  is  the  Latin,  diacritic  marks  and 
combinations  being  used  in  addition.  The  prin- 
cipal peculiarities  of  pronunciation  are  the  fol- 
lowing :  c  is  pronounced  like  ts  in  English ;  ch 
is  a  strong  guttural,  as  in  German;  cz  is  pro- 
nounced like  ch  in  English ;  rs  has  a  sound  com- 
pounded of  that  of  r  and  the  sound  of  s  in  the 
word  azure,  sometimes  almost  the  same  as  the 
latter  sound  alone;  s::  is  pronounced  like  our  sh; 
w  has  the  sound  of  i'.  The  consonant  c'  has  a 
sound  absolutely  peculiar  to  the  Polish  language : 
it  resembles  that  of  t  followed  by  or  combined 
with  a  very  soft  sli.  The  barred  (  (f)  has  a 
sound  common  to  the  Polish  with  other  Slavic 
tongues :  it  is  produced  by  sounding  the  letter  / 
with  the  point  of  the  tongue  firmly  pressed  against 


the  teeth.  Among  the  vowels  ^  and  g  are  pro- 
nounced respectively  like  the  French  Semi-nasals 
in  and  on;  i  has  the  sound  of  i  in  the  English 
word  pique;  and  y  has  a  sound  resembling  that 
of  the  German  ii.  The  tonic  accent  in  Polish 
words  is  nearly  always  on  the  penult. 

The  Polish  is  a  highly  inflected  language. 
There  were  formerly  three  numbers,  but  the  dual 
has  been  preserved  only  in  the  Masovian  dialect. 
There  are  three  genders,  masculine,  feminine, 
and  neuter;  and  seven  cases,  the  nominative, 
genitive,  dative,  accusative,  vocative,  instrumen- 
tal, and  locative.  The  diminutives  and  augment- 
atives  are  numerous.  The  inflections  of  the 
verbs  indicate  not  only  person  and  number  with- 
out the  aid  of  personal  pronouns,  but  also  the 
gender  of  the  person  speaking,  and  the  person 
spoken  about.  The  great  variety  of  inflections  in 
Polish  permits  the  extensive  use  of  inversion  in 
the  structure  of  sentences. 

The  principal  dialects  of  Polish  are  the 
Masovian  or  Slazurian,  spoken  in  the  districts 
round  Warsaw  and  in  east  Prussia ;  that  of 
Great  Poland,  which  is  spoken  chiefly  in  the 
districts  round  Posen,  Gnesen,  and  Kalisz; 
the  Silesian,  spoken  to  the  east  of  the  Oder;  the 
Cracovian,  or  the  dialect  of  Little  Poland ;  and 
the  Polish-Luthuanian,  as  distinguished  from  the 
Lithuanian  proper,  the  language  of  some  of  the 
greatest  Polish  writers. 

Standard  grammars  of  the  Polish  language 
include  those  by  Malecki  (1879)  ;  Smith  (1864)  ; 
Kalina  (1883)  ;  Poplinski  (1901),  and  in  English, 
Morfill,  'A  Simplified  Grammar  of  the  Polish 
Language*  (1884).  Chief  among  dictionaries  is 
that  of  Linde  in  6  volumes  ( 1854-60)  ;  other 
useful  works  are  the  Polish-German  work  of 
Booch-Arkossy  (1890),  and  in  English,  Chodzko, 
'Complete  English-Polish  and  Polish-English 
Dictionary*    (1884). 

Literature. — The  oldest  monuments  of  the 
literature  of  Poland  consist  of  warlike,  political, 
and  religious  poems,  didactic  writings,  and  works 
of  a  more  or  less  scientific  and  historical  char- 
acter. They  have  come  down  to  us  partly  in 
Polish  and  partly  in  Latin,  these  being  probably 
translations  of  Polish  originals.  The  most  cele- 
brated of  the  religious  poems  are  the  'Bogurod- 
zica  Dziewica,'  a  battle  hymn  in  honor  of  the 
Virgin,  said  to  have  been  composed  at  the  end 
of  the  loth  century,  and  the  Florian  Psalter 
dating  from  the  latter  part  of  the  14th  century. 
The  earliest  of  the  Latin  chronicles  date  from 
the  I2th  century,  and  the  principal  are  those 
by  Martin  Gallus  (1110-35),  Wincenty  Kadlubek 
(d.  1223),  and  Boguchwal  (d.  1253).  After  a 
long  period  of  comparative  inactivity  literature 
revived  in  the  14th  century  under  Casimir  the 
Great,  founder  of  the  University  of  Cracow. 
The  mathematical  sciences  became  especially 
flourishing,  the  two  best-known  names  in  that 
field  being  Johannes  Glogoviensis  (d.  1507)  and 
Wojciech  Brudzewski  (d.  1497),  the  latter  the 
reputed  teacher  of  Copernicus.  A  monumental 
work  of  this  period  is  the  'Historia  Poloniae* 
of  Jan  Dlugosz  (d.  1480).  Under  the  prosperous 
reigns  of  the  first  two  Sigismunds  (from  1506 
to  1572)  Polish  supplanted  Latin  as  the  literary 
language  and  the  proper  literature  began.  Nico- 
las Rej  (d.  about  1568)  and  Jan  Kochanowski 
(d.  1584)  attained  eminence  as  poets,  the  latter 
as  a  lyrist  of  the  highest  rank.  Among  other 
writers    and    poets    of    the    period    were    Piotr 
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Kochanowski,  a  younger  brother  of  the  preced- 
ing, Sep  Szarzynski  (d.  1581)  and  Szymonovvicz 
(d.  1629),  known  as  the  Polish  Pindar.  There 
was  considerable  activity  during  this  period  in 
the  historical  and  the  theological  field,  the  latter 
being  stimulated  by  the  introduction  and  spread 
of  the  Reformed  faith.  Controversial  works  were 
numerous,  and  translations  of  the  Bible  or  parts 
of  it  were  made  by  scholars  on  both  sides.  The 
first  translation  of  the  New  Testament  for 
Protestants  appeared  at  Konigsberg  in  1521  and 
of  the  whole  Bible,  for  Catholics,  at  Cracow, 
in  1561.  The  flourishing  period  of  Polish  litera- 
ture continued  into  the  first  quarter  of  the  17th 
century  and  was  followed  by  a  period  of  literary 
decline  which  lasted  till  about  the  middle  of 
the  i8th  century.  The  original  productions  of 
this  period  are  few  and  unimportant.  Trans- 
lations, on  the  other  hand  of  the  classics  and  of 
the  French  dramatists  are  numerous.  History 
was  perhaps  the  most  flourishing  branch  of  liter- 
ature. The  names  of  Kojalowicz,  author  of  the 
'Historia  Lituaniae'  ;  and  Jedrzey  Wegierski, 
author  of  <Slavonia  Reformata,'  an  exhaustive 
history  of  the  Dissidents  in  Poland,  may  be 
singled  out  as  the  chief.  After  the  middle  of 
the  l8th  century  the  influence  of  the  French 
civilization  was  widely  felt  in  Poland,  and 
prepared  the  way  for  the  revival  of  letters.  The 
most  distinguished  writers  of  this  period  were 
Naruszewicz  (1733-96),  poet,  satirist,  and  his- 
torian; Ignacy  Krasicki  (1734-1801).  the  unques- 
tioned head  of  Polish  literature  during  his  own 
time,  Trembecki  (1723-1812),  Wegierski  (1755- 
87),  Kniaznin  (1750-1807),  Karpinski  and 
others,  all  cultivators  of  the  French  classicism. 
The  representative  name  in  the  dramatic  litera- 
ture of  this  period  is  Niemcewicz  (1758-1841), 
who  also  wrote  patriotic  songs. 

The  literary  activity  of  Poland  did  not  cease 
after  the  overthrow  of  the  political  independ- 
ence of  the  country.  Oppression  and  exile  served 
only  to  stir  the  natural  consciousness.  After 
1815  the  French  classicism  gave  way  to  the 
Romantic  movement  led  by  Mickiewicz,  Slo- 
wacki,  and  Krasinski  (qq.v.),  the  three  greatest 
names  in  Polish  poetry.  Adam  Mickiewicz  (1798- 
1855)  wrote  epics  ('Konrad  Wallenrod,'  'Pan 
Tadeusz' )  which  exercised  a  tremendous  influ- 
ence on  the  national  spirit ;  Juliusz  Slowacki 
(1809-49)  was  equally  distinguished  as  a  lyrist 
and  dramatist,  and  was  also  the  author  of  a 
considerable  number  of  short  epics.  Zygmunt 
Krasinski  (1812-59)  wrote  in  mystical  style  of 
the  past  and  future  of  the  Slav  race.  Among 
other  poets  may  be  mentioned  Odyniec.  Malczew- 
ski,  Goszczynski,  and  Zaleski,  all  ardent  roman- 
ticists. The  disasters  of  1831  offered  no  check 
to  the  literary  life  of  the  Poles,  and  the  national 
spirit  appears  strong  in  writers  like  Winrentz 
Pol,  Kaczkowski,  Kondratowicz,  Lenartowicz, 
and  Norwid.  The  contemporary  school  of  po- 
etry has  its  most  prominent  representatives  in 
Adam  Asnyk,  Marya  Konopnicka,  Tetinajer,  and 
Zulawski.  The  novel  was  much  cultivated  dur- 
ing the  19th  century  among  Polish  writers,  and 
attained  its  highest  development  in  Kraszewski 
(q.v.)  who  represents  the  calmer  view  of  life 
that  was  now  taking  the  place  of  the  storm  and 
stress  of  the  Romanticists.  Other  notable  names 
in  this  field  are  Rezewulski,  Czojkowski,  Chod- 
zko,  Kropinski,  and  Starhek,  of  the  earlier 
school :  Korzeniowski,  Kaczkowski,  and  Milkow- 


ski  of  the  later  period,  and  best  known  of  all, 
perhaps,  without  the  limits  of  Poland,  Eliza' 
Orzeszkowa  with  her  studies  of  peasant  and 
Jewish  life,  and  Henryk  Sienkiewicz,  whose 
novel  of  Roman  times,  'Quo  Vadis,'  and  Polish 
national  novels,  'Pan  Michael'  and  'With  Fire 
and  Sword,'  attained  great  popularity  in  Eng- 
lish. In  the  drama  the  Poles  have  been  most 
successful  with  comedy.  Of  the  earlier  drama- 
tists the  most  prominent  are  Karzenwoski,  Mag- 
nuszwski,  and  Kaminoski,  while  Swietochowski, 
Kozlowski,  Sukiewicz,  and  Gabriela  Zapolska  are 
some  of  the  leaders  of  the  later  generation. 
Greatest  in  comedy  and  force,  however,  is  Count 
Alexander  Fredro  (1793-1S76),  who  has  been 
followed  by  writers  like  Zaleski,  Marzymski,  and 
Blizinski.  History,  in  a  spirit  of  laudation  of 
the  ancient  Poland,  has  been  written  by  LcKvcl, 
Moraczewski,  Morawski,  and  Marbutt,  while 
newer  and  more  scientific  methods  find  their 
exponents  in  Szujski,  Smolka,  Kiibala,  Kalinka, 
Maciejowski,  and  others.  Philosophy  has  been 
cultivated  by  Goluchowski,  Kremer,  Ochorow- 
icz,  Mahrburg,  and  others.  Much  has  been  done 
in  the  19th  century  in  the  way  of  collecting  and 
preserving  the  ancient  popular  songs,  fables,  and 
proverbs.  Careful  collections  of  popular  songs 
and  ballads  have  been  published  by  Wojcicki 
(1836),  Waclaw  (1833),  Pauli.  Lipinski,  and 
Roger  (1863).  The  popular  legends  have  been 
published  by  Wojcicki   (1857). 

Bibliography. — Among  the  best  works  on  the 
history  of  Polish  literature  are  those  in  Po- 
lish by  Wiszniewski  (1840-57);  Maciejowski 
(1851-3);  Kondratowicz  ( 185 1-4)  ;  Wojcicki 
(1859-61);  and  in  German,  the  'Geschichte  det 
polnischen  Litteratur'  of  Nitschmann  (1888). 
Estreicher  has  published  in  13  volumes  a  'Bib- 
liografia  Polska'  (1870-94).  An  excellent  gen- 
eral work  is  that  by  Brandes,  'Poland,  a  Study 
of  the  Land,  People,  and  the  Literature*   (1903). 

Polish  Succession  War,  a  conflict  arising 
in  1733  from  the  contest  for  the  Polish  throne, 
between  Stanislas  Leszczynski  and  Augustus  fll. 
of  Saxony.  (See  Poland.)  Stanislas  Leszczyn- 
ski was  supported  by  France,  w4iile  Russia  and 
Austria  embraced  the  cause  of  Augustus  III. 
The  war,  however,  speedily  assumed  the  charac- 
ter of  a  struggle  on  the  part  of  France  to  under- 
mine the  power  of  Austria.  While  Leszczynski 
was  besieged  in  Dantzic  by  a  Russian  force  and 
finally  compelled  to  flee,  France,  in  alliance  with 
Spain  and  Sardinia,  overran  Lorraine,  Milan, 
Sicily,  and  Naples.  There  was  little  active  fight- 
ing, however,  and  in  1735  preliminaries  of  peace 
were  signed  at  Vienna,  confirmed  by  a  definitive 
treaty  three  years  later.  Augustus  IH.  was 
recognized  as  king  of  Poland ;  Stanislas  Lesz- 
czynski received  the  honorary  title  of  king,  with 
the  duchies  of  Lorraine  and  Bar,  which,  on  his 
death,  were  to  revert  to  France :  the  dispossessed 
duke  of  Lorraine  was  to  be  compensated  with 
the  duchy  of  Tuscany  on  the  extinction  of  the 
house  of  Medici ;  and  Naples  and  Sicily  were 
bestowed  by  the  emperor  on  the  Spanish  infante, 
Don  Carlos,  in  exchange  for  Parma  and  Pia- 
cenza.     See  also  PoL.^ND. 

Pol'ishing  and  Polishing  Materials.      The 

name  polishing  is  applied  to  the  process  by  which 
the  surface  of  a  material  is  made  to  assume  the 
most  brilliant  appearance  of  which  it  is  capable. 
The  degree  of  polish  or  brilliancy  which  a  given 
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surface  can  take  on  is  in  general  proportionable 
to  the  hardness  of  the  material.  The  article  to  be 
polished  must  first  be  made  smooth.  The  softer 
bodies,  such  as  wood,  alabaster,  ivory,  are 
smoothed  by  means  of  glass-paper  and  pumice- 
stone  ;  metals,  with  emery,  pumice-stone,  and 
polishing-stones ;  glass,  with  sand  and  emery; 
and  precious  stones  with  emery.  In  the  case  of 
wood  the  polishing  is  effected  by  rubbing  with 
French  polish.  Polishing  wheels  are  commonly 
used  in  the  case  of  metals,  being  disks  of  wood 
covered  with  leather,  and  on  which  pulverized 
tripoli,  chalk,  rouge,  tin-putty,  etc.,  is  sprinkled. 
Diamond  powder,  or  the  powder  of  other  hard 
stones,  is  used  to  polish  gems.  See  Emery; 
Pumice-stone. 

Polishing  Slate,  a  rock  occurring  mostly 
in  beds  of  the  Tertiary  formation.  Texture, 
earthy;  soft;  friable.  It  consists  of  the  silicious 
shells  or  envelopes  of  various  species  of  Diato- 
macecc,  the  number  contained  in  a  cubic  inch 
having  been  reckoned  to  be  about  41,000,000,000. 

Polishing  Wheels.     See  Polishixg. 

Politianus,  po-lish-i-a'nus,  Angelus  (Latin- 
ized form  of  Angelo  Polizia.no),  Italian 
scholar  and  poet :  b.  Montepulciano,  Tuscany,  14 
July  1454:  d.  Florence  24  Sept.  1494.  His  name 
was  taken  from  his  native  town,  the  family 
name  having  been  Ambrogini.  He  was  educated 
at  Florence,  where  he  acquired  great  proficiency 
in  the  classics  and  in  Hebrew ;  and  studied  the 
philosophy  of  Plato  under  Marsilio  Ficino,  and 
the  philosophy  of  Aristotle  under  Argyropulo. 
The  first  production  which  brought  him  into 
notice  was  a  Latin  poem  on  the  tournament  of 
Giulio  de'  Medici.  He  assumed  the  ecclesiastical 
habit,  and  acquired  by  his  accomplishments  the 
favor  of  Lorenzo  de'  Medici,  who  made  him 
tutor  to  his  children,  and  presented  him  with  a 
canonry  in  the  cathedral  of  Florence.  In  1484 
he  visited  Rome,  and  met  with  a  flattering  recep- 
tion from  Pope  Innocent  VHI.  After  his  return 
to  Florence  he  lectured  with  distinguished  suc- 
cess on  the  Latin  and  Greek  languages.  Among 
the  most  famous  of  his  writings  are  an  account  of 
the  conspiracy  of  the  Pazzi ;  a  Latin  translation 
of  Herodian  ;  and  a  collection  of  Greek  epigrams ; 
beside  some  miscellaneous  works  in  prose  and 
verse,  and  a  drama  on  the  story  of  Orpheus, 
printed  in  1475.  This  latter  piece  was  set  to 
music,  of  the  science  of  which  he  was  passion- 
ately fond.  As  a  Latin  writer  he  may  be  reck- 
oned one  of  the  first  who  introduced  that  age 
of  revived  classical  Latinity  which  forms  so 
prominent  a  feature  in  modern  literary  history. 
He  was  an  industrious  and  skilful  collator  of 
ancient  manuscripts,  and  gave  great  assistance 
to  the  editors  in  the  early  period  of  typography. 
He  also  extended  his  researches  to  jurisprudence, 
and  contributed  greatly  to  the  correction  and 
illustration  of  the  'Pandects.*  Consult:  Gress- 
well,  'Life  of  Politian*  (1805)  ;  Serassi,  <Vita 
di  Angelo  Poliziano*  (1808)  ;  Roscoe,  'Life  of 
Lorenzo  de'Medici'  (loth  ed.  1851):  Symonds, 
'The  Renaissance  in  Italy'  (1875-86),  and 
'Sketches  and  Studies  in  Italy'   (1879). 

Political  and  Social  Science,  American, 
Academy  of.  See  American  Academy  of  Po- 
litical AND  Social   Science. 

Political  Economy.  Political  economy 
(or_  Econoniics  —  the  terms  are  essentially 
equivalent)   is  the  science  which  undertakes  to 


show  how  men  satisfy  their  needs,  by  procur- 
ing (commonly  through  effort,  or  e.xchange) 
useful  objects  or  the  services  of  others.  In 
describing  the  processes  by  which  human  wants 
are  satisfied,  it  deals,  for  the  most  part,  not  with 
the  conditions  or  methods  peculiar  to  one  indus- 
trial pursuit  or  another,  but  rather  lays  down 
certain  broad  principles  applying  to  industry  in 
general.  It  discusses  in  this  way  the  produc- 
tion of  goods  and  the  circumstances  generally 
favorable  or  unfavorable  to  their  abundance  or 
excellence ;  the  sale  of  goods,  prices  and  money ; 
labor  and  the  conditions  affecting  its  quality 
or  quantity ;  wages,  capital  in  productive  use 
and  loans  at  interest ;  the  function  and  reward 
of  the  employer,  the  landowner  and  land  rent ; 
the  consumption  of  goods,  especially  as  it  af- 
fects production  and  distribution.  This  science, 
as  it  has  developed  in  Europe  and  America, 
naturally  concerns  itself  for  much  the  larger 
part  with  the  recent  life  of  these  countries, 
rather  than  that  of  existing  or  earlier  peoples 
industriously  less  advanced.  It  has  therefore 
little  to  say  of  the  free  gifts  of  nature  or  of 
gratuities  between  persons  and  little  of  the 
efforts  of  isolated  persons  to  supply  tlieir  needs 
by  solitary  labor,  as  fishing  or  the  chase,  but 
in  most  of  its  propositions  assumes  a  some- 
what dense  population,  a  considerable  division  of 
labor,  an  intricate  system  of  exchanges  and  the 
use  of  money. 

History — Antiquity. —  This  science  is  mod- 
ern. In  antiquity  even  the  Greeks,  the  leaders 
of  ancient  thought,  were  not  advanced  enough 
in  their  industries  or  their  scientific  intelli- 
gence and  scientific  method,  to  produce  such  a 
science.  Their  deficiency  has  several  causes : 
(l)  The  industrial  life  of  the  Greeks  scarcely 
provided  materials  for  a  science  of  exchanges. 
They  never  ceased  to  be  predominantly  agri- 
cultural. (2)  The  contempt  of  the  learned  for 
craftsmen  and  merchants  tended  further  to  pre- 
vent a  careful  study  of  trade.  The  labor  as- 
signed to  slaves  was  necessarily  discredited ;  free  ■ 
workmen  and  traders  were  overshadowed  in  | 
public  opinion  by  the  warriors,  and  by  the  land-  ■ 
owners,  who,  possessing  the  form  of  wealth  then 
chiefly  important,  held  most  of  the  power  and 
prestige  always  enjoyed  by  the  wealthy.  (3) 
Ethics  overshadowed  economics.  The  fact  in  life, 
which,  more  than  any  other  engaged  the  attention 
of  the  Greek  philosophers,  was  the  perpet- 
ual struggle  for  mastery  between  the  soul 
and  the  body,  the  reason  and  the  appe- 
tites. The  sages  of  all  antiquity  commonly 
regarded  the  material  desires  with  extreme 
mistrust  and  dread  scarcely  consistent  with 
careful  examination.  Though  the  evils  of 
poverty  are  recognized,  the  emphasis  falls,  not 
on  those  evils,  but  rather  on  the  danger  of 
abundance.  According  to  Plato  "There  is  such 
a  gulf  between  wealth  and  virtue  that  when 
weighed,  as  it  were,  in  a  balance,  one  of  the  two 
always  falls  and  the  other  rises."  The  appetitive 
nature  of  man.  the  appetites  of  hunger,  thirst 
and  sex,  he  calls  also  "the  money-loving  nature," 
because  money  is  the  chief  agent  in  the  grati- 
fication of  such  appetites.  The  highest  life  is 
that  of  the  philosophers,  who  "contemplate  not 
the  perishing  world,  but  the  real  world,  the 
essential  Form  of  Good."  Like  opinions 
were  common.  It  would  be  hard  to  study 
with   respectful   care  these  suspicions  or   repre- 
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hensible  desires.  (4)  Science  as  a  whole, 
was  unformed.  The  human  mmd,  as  an  instru- 
ment of  research,  was  new  and  untrained.  Men 
had  not  learned  the  art  of  forming,  by  careful 
analysis  of  facts,  general  principles  for  use  in 
explaining  facts. 

Among  Greek  writers  who  concerned  them- 
selves with  economic  matters,  it  is  necessary  to 
take  serious  account  of  three  ■ —  Plato,  Xenophon 
and  Aristotle.  First  of  all  they  sought  to  de- 
termine whether  certain  institutions  or  practices 
were  good  or  bad.  Labor  in  manufactures  they 
thought  enfeebling  to  body  or  soul.  All  ac- 
cepted or  expressly  justified  slavery,  though  the 
contrary  opinion  was  not  infrequent  among  their 
contemporaries.  The  rightfulness  of  private 
property  appears  frequently  to  have  been  ques- 
tioned, but  none  of  the  writers  mentioned  seri- 
ously favors  common  ownership.  Though  Plato 
has  often  been  mentioned  as  an  advocate  of 
communism,  he  merely  suggests  it  as  an  ideal, 
favorable  to  harmony  among  men,  and  freedom 
from  envy;  but  in  his  plan  for  a  city,  private 
property  is,  for  most  of  the  people,  continued 
and  there  is  no  nearer  approach  to  common 
ownership  than  the  denial  of  private  property  to 
the  ruling  class,  who  are  supported  by  the  public 
on  salaries.  Plato  is  superior  to  most  writers, 
even  up  to  the  present  time,  in  recognizing  the 
importance  of  economic  history  in  its  bearing 
on  political  and  social  history ;  society  arises, 
he  says,  from  men's  economic  wants,  the  divi- 
sion of  labor  and  exchange,  and  he  attempts 
to  generalize  regarding  the  succession  of  changes 
in  political  life  as  due  to  economic  facts;  but  in 
place  of  a  theory  of  evolution,  he  gives  a  theory 
of  continued  deterioration,  due  to  the  growth 
of  covetousness  and  luxury.  He  makes  no 
serious  attempt  at  analysis  of  any  such  economic 
fact  as  price  or  wages.  His  examination  of  the 
industrial  division  of  employments  (sometimes 
mentioned  as  having  a  scientific  value)  advances 
no  further  than  the  observation  that  goods  are 
produced  in  superior  quantity  and  quality  when 
men  employ  their  peculiar  aptitudes  and  do  work 
at  the  right  time  without  being  interrupted  by 
other  work.  It  is  evident  that  he  scarcely  at  all 
grasps  the  economical  importance  of  a  division 
of  labor,  but  rather  thinks  of  it  in  a  mystical 
fashion  as  desirable  because  everything  ought 
to  fulfil  its  destined  function  and  no  other,  for 
when  he  imagines  a  concrete  instance  of  indus- 
trial specialization  and  indicates  numerically  the 
comparative  quantity  of  product  he  assumes  that 
there  is  no  increase  whatever.  Plato  assumes  in 
this  instance  as. throughout  his  whole  philosophy 
that  social  phenomena  are  controlled  by  pur- 
poses outside  of  and  above  those  of  men,  that 
these  superior  purposes  may  be  known  and 
human  conduct  conformed  to  them. 

It  is  Aristotle's  habit,  likewise,  to  classify 
acts  or  institutions  as  being  or  not  being  in 
accordance  with  nature,  and  he  frequently  con- 
secrates as  "natural"  what  merely  accords  with 
his  own  prejudice  because  it  is  familiar  and 
traditional,  the  easy  use  of  an  epithet  taking  the 
place  of  analysis.  Thus  agriculture  is  "natural" ; 
its  fruits  are  the  bounty  of  nature.  Simple 
barter  also  "had  its  beginning  in  nature,"  as  when 
men  give  one  necessary  article  for  another. 
But  trade  for  profit,  employing  the  gifts  of 
nature  not  for  use  but  for  gain,  is  reprehensible 
because  it  is  not  natural  but  a  work  of  man's  art 


and  because  men  seek  thereby  to  gain  money 
without  end,  intent  not  upon  living  well  but  upon 
excessive  or  sensual  enjoyments.  As  the  natural 
riches  of  all  men  arise  from  fruits  and  from 
animals,  interest  on  money  is  detestable;  that 
money  should  be  born  of  money  is  "contrary  to 
nature."  He  sees  that  money  and  wealth  are 
not  the  same ;  and  should  thus  have  known  that 
money  is  not  the  substance  of  a  loan  and  in- 
terest is  not  the  payment  for  the  use  of  money 
loaned.  He  replies  to  Plato's  advocacy  of  com- 
mon ownership  that  too  great  unity  in  a  state 
would  be  unfortunate,  "for  it  is  the  nature  of  a 
state  to  be  a  plurality" ;  but  adds  the  argument 
which  is  still  first  in  the  opposition  to  socialism, 
"what  is  common  to  the  greatest  number  has 
least  care  bestowed  upon  it." 

Xenophon,  after  the  manner  of  his  time,  de- 
nounces luxury,  praises  agriculture,  expresses 
contempt  for  the  base  mechanic  arts  which 
ruin  the  bodies  of  those  "who  hug  the  loom 
or  crouch  before  the  furnace"  and  with  the  body 
enfeeble  the  soul.  But  in  marked  contrast  with 
Plato  and  Aristotle  and  somewhat  in  the  spirit 
of  the  mercantilists  of  a  later  age  he  wished 
to  employ  the  power  of  the  state  to  encourage 
foreign  trade  and  to  increase  the  money  supply 
of  Athens.  His  notions  as  to  money  as  well 
as  his  confidence  in  the  fertilizing  power  of  the 
state  in  industry  are  crude,  but  his  appreciation 
of  trade  and  his  approval  of  interest  mark  an 
advance  beyond  his  more  subtle  contemporaries 
on  the  road  which  it  has  since  appeared  eco- 
nomic speculation  was  destined  to  travel. 

The  Middle  Ages. —  In  the  Mediaeval  period 
many  of  the  ancient  hindrances  to  economic 
study  were  still  influential.  The  overwhelming 
problem  of  sin,  presented  anew  by  Christian 
doctrine,  seemed  alone  worthy  of  study  by  men 
of  genius.  Agriculture  was  long  to  continue 
the  chief  industry.  The  two  great  streams  of 
traditional  authority  then  quoted  —  the  classical 
tradition  and  the  Christian  as  it  was  then  in- 
terpreted—  united  in  the  literature  of  that  time 
not  merely  to  wage  war  against  the  dangers  of 
worldliness  but  to  condemn  trade  and  the  uses 
of  money.  Christ  had  driven  the  bargainers 
from  the  temple ;  "One  who  buys  and  sells,"  it 
was  said,  "cannot  be  free  from  falsehood" ;  "A 
merchant  cannot  be  pleasing  to  God."  There 
were  those  even  who  regarded  labor  as  an  evil, 
the  only  good  being  a  calm  and  Godlike  contem- 
plation. At  most  labor  was  only  commended 
but  not  required  as  a  duty.  Though  Christian 
writers  and  the  authors  of  the  Canon  law  ad- 
mitted that  man  since  his  fall  by  sin  could  not 
be  brought  to  live  in  the  ideal  state  —  a  brotherly 
community  of  goods  —  yet  they  were  able  to 
force  upon  the  civil  authorities  policies  implying 
that  the  rich  man's  title  to  his  property  was 
unsound.  Men  were  advised  not  to  demand  the 
repayment  of  debts ;  the  law  was  made  to  favor 
the  debtors.  It  was  a  common  doctrine  that, 
since  private  ownership  was  merely  tolerable, 
property  might  in  time  of  necessity  be  seized  by 
public  authority'  for  the  relief  of  the  poor. 
Those  who  examined  economic  facts  scarcely 
thought  of  investigating  them,  but  only  of  apply- 
ing the  precepts  of  Christianity  to  these  facts  as 
thev  were  superficially  apprehended.  One 
fundamental  defect  impaired  in  all  its  chief 
parts  the  whole  structure  of  mediaeval  economics. 
Students  conceived  only  in  a  dim  way  the  idea 
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(fundamental  in  economics,  making  it,  subject  to 
limitations,  an  exact  science)  of  general  pur- 
chasing power  or  value.  They  assumed  with 
Aristotle  that  things  are  for  use,  not  for  ex- 
change ;  their  imagination  failed  to  go  beyond 
the  useful  thing  itself  and  apprehend  distinctly 
the  psychological  relations  of  comparative  value 
which  arise  between  different  commodities  in 
exchange.  They  saw  indeed  that  values  varied 
though  the  thing  itself  remai.ied  unchanged, 
and  they  approached  close  to  an  explanation 
of  such  variation,  but  they  attempted  to  brush 
aside  this  obvious  fact  as  "abnormal,"  and  as- 
serted broadly  that  a  bushel  of  grain  at  one  time 
and  a  similar  bushel  at  another  are  really  alike 
and  equally  sufficient  for  fulfilling  a  contract 
however  much  prices  might  change.  In  money 
likewise  they  saw  not  an  embodiment  of  general 
purchasing  power  equal  in  value  to  the  com- 
modities but  only  a  tangible  coin  which  was 
itself  the  value  of  a  commodity.  It  was  as- 
sumed that  money,  as  itself  the  measure  of  value, 
was  invariable.  Variation  in  the  prices  of  goods 
were  not  only  abnormal  but  unjust  as  implying 
that  persons  were  compelled  by  their  necessity 
to  pay  more  for  goods  or  accept  less  than  their 
just  price.  Here  the  Church,  through  its  writers 
and  its  law,  appeared  once  more  as  the  pro- 
tector of  the  weak.  It  was  proposed  that  a 
bishop  or  some  other  public  authority  should 
prepare  schedules  of  prices  which  all  must  ob- 
serve. Variations  of  demand  and  supply  at 
different  times  or  places  were  allowed  force 
only  within  upper  and  lower  limits  of  price. 
The  same  misunderstanding  of  value  led  to 
error  regarding  interest  on  loans.  Since  in 
money  men  saw  only  the  palpable  coin,  not  a 
representative  of  value,  it  was,  of  course,  con- 
cluded that  money  borrowed  could  be  in  no 
way  productive  and  could  not  justify  payment 
to  a  lender  beyond  the  replacement  of  the  prin- 
cipal. Goods  might,  it  was  thought,  be  let  for 
hire,  if,  like  a  book  or  a  house,  they  were  durable 
and  so  yielded  a  utility  without  being  consumed, 
but  loans  in  consumable  goods  could  have  no 
use  except  as  they  were  consumed  and  there- 
fore could  yield  no  increase.  The  matter-of- 
fact  Mediaeval  moralists  did  not  see  that  while 
the  commodity  was  consumed  in  production  and 
seemingly  destroyed,  its  value,  in  the  sense  of  a 
measurable  utility,  might  be  re-embodied  like  an 
immortal  spirit  in  new  commodities  with  aug- 
mented force.  This  theoretical  condemnation 
of  interest  was  confirmed  by  many  of  the  clas- 
sical writers  and,  it  was  said,  also  by  the  Bible; 
in  particular  the  6th  chapter  of  Luke's  Gospel 
(verse  35)  was  so  interpreted  that  it  became 
the  chief  weapon  in  the  war  against  interest. 
Land  was  durable  and  in  its  use  there  was  man- 
ifested strikingly  the  generative  power  of 
nature,  so  that  it  seemed  for  the  two  reasons 
pre-eminently  productive,  and  a  payment  for  its 
use  was  thought  just.  This  theory  of  pro- 
ductivity as  to  land,  in  contrast  with  capital 
left  free  from  reproach,  and  so  probably  en- 
couraged investment  in  land  for  the  sake  of 
income,  and  influenced  decisively  the  Canonist 
doctrine  of  taxes,  which  it  seemed  might  most 
properly  be  drawn  from  the  gifts  of  God  in 
nature, — ^not  from  usury  which  represented  no 
real  product. 

These  efforts  by  precept  and  force  to  restrain 
the   self-interest   of  men    in    its    most  powerful 


manifestations,  were  necessarily  weakened  and 
discredited  as  manufactures,  trade  and  credit 
transactions  continued  nevertheless  to  develop, 
as  production  for  exchange  ceased  to  be  excep- 
tional, and  the  trading  class  became  too  powerful 
to  be  restrained.  Much  of  the  Mediaeval  eco- 
nomics has  quietly  and  gradually  become  obso- 
lete, though  the  limitation  of  prices  by  law  has 
survived  in  exceptional  instances.  The  policy  of 
prohibiting  interest,  however,  yielded  in  theory 
and  practice  only  after  long  struggle.  The 
prohibition  was  at  all  times  disobeyed  and  was 
increasingly  liable  to  exceptions  or  tolerated 
evasions.  It  was  disguised  as  an  indemnification 
for  risk  or  for  delay  in  payment ;  as  a  partner's 
share  of  profits ;  in  exchange  transactions  as 
payment  for  the  service  of  transportation ;  in 
pawnshop  loans,  regarded  as  a  charity,  it  was 
sanctioned  by  the  Church  as  a  charge  for  ex- 
penses ;  deposits  in  pawnshops  drew  interest  dis- 
guised as  profits  on  a  useful  business ;  this 
opened  the  door  to  payment  for  deposit  in  other 
banks  and  general  banking  under  a  pretense  of 
charitable  lending.  As  money  lending  was  a  sin, 
a  violation  of  Christian  duty,  the  Jews  were 
often  treated  as  exempt.  Most  important  of  all 
—  the  lender  might  claim  compensation  for 
damage  to  his  business  ("damnum  emergens")  or 
for  a  diminution  of  profit  ("lucrum  cessans")  as 
either  of  these  resulted  from  the  lack  of  his 
capital.  The  condemnation  of  interest  had  be- 
come an  established  doctrine  of  the  Church,  as 
early  as  the  4th  century;  it  became  frantically 
severe  as  the  mercantile  interest  grew  powerful 
be3'ond  restraint.  Interest  takers  were  denied 
the  sacrament  of  the  Lord's  Supper  and  Christian 
burial,  and  in  1311  a  church  council  condemned 
even  the  defense  of  usury  as  heresy.  In  the 
same  century  and  those  following  the  civil 
authorities  here  and  there  gave  their  sanction  to 
interest  (Prussia  in  1385;  Marseilles.  1406; 
Brandenburg,  1565;  Denmark,  1554;  England 
temporarily  in  1545,  permanently  in  1571).  In 
Italy  the  prohibition  early  lost  force  by  the  usual 
evasions  which  the  civil  authorities  sanctioned. 
The  revolution  in  practice  was  well  advanced 
before  the  old  theory  had  ceased  to  prevail 
among  scholars.  The  literary  revolt  against  the 
prohibition  began  (though  for  the  most  part 
timidly  and  doubtfully)  at  the  time  of  the  Prot- 
estant revolution.  Zwingli,  Melanchthon,  Luther 
(in  the  latter  part  of  his  life)  and  Bacon,  a  half 
century  later,  tolerated  interest  without  justify- 
ing it.  But  Calvin  and  the  French  lawyer 
Dumoulin  (Molinjeus)  declared  that  the  prohi- 
bition was  not  justified  by  the  authority  of  the 
Bible  or  by  reason  and  that  other  property  as 
well  as  land  was  productive.  Another  century 
of  industrial  development  gave  the  attack  over- 
whelming force, —  particularly  in  the  Nether- 
lands under  the  leadership  of  Salmasius,  whose 
argument  (1638-40)  was  for  a  generation  unsur- 
passed. By  the  end  of  the  i8th  century  the  old 
doctrine  no  longer  found  scientific  defenders. 
The  revolution  in  doctrine  was  at  bottom  hardly 
more  than  a  gradual  recognition  of  a  slow 
change  in  fact  by  which  loans  for  commercial 
use  between  persons  economically  equal  had 
come  to  be  the  prevalent  form  instead  of  the 
primitive  borrowing  from  a  rich  man  by  a  poor 
man   in   distress. 

Mercantilism. —  As    the    clergy    from    about 
the    14th   century   began   somewhat   to   lose   in- 
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fluence,  and  especially  as  they  lost  their  monop- 
oly of  letters,  a  set  of  economic  opinions  char- 
acteristic of  the  rising  middle  class  and  designed 
not  to  restrain  but  to  encourage  trade  and  the 
accumulation  of  wealth  forced  themselves  for- 
ward, gaining  expression  both  in  legislation  and 
in  books.  They  were  not  scientific,  as  they 
rested  on  no  fundamental  principles  derived  from 
analysis  of  facts  and  consisted  less  in  well  de- 
fined propositions^  than  in  certain  tendencies  of 
thought  and  certain  corresponding  rule-of-thumb 
maxims  for  use  in  furthering  the  economic 
welfare  of  the  people  and  the  economic  power 
of  the  State.  This  class  of  writers  exhibit 
naturally  great  diversity  of  thought,  but  in  gen- 
eral their  ideas  may  be  summarized  as  follows 
(adopting  Roscher's  account  with  slight  modifi- 
cation) ;  They  show  most  characteristically  (i) 
an  excessive  estimate  of  the  importance  of 
money  in  contrast  with  other  forms  of  wealth 
(sometimes  men  said  outright  that  "money  is 
wealth,"  though  that  proposition  could  scarcely 
be  meant  in  its  literal  force  by  any  rational  per- 
son) ;  (2)  an  excessive  estimate  of  the  importance 
of  density  of  population;  (3)  an  over-estimate  of 
foreign  trade,  especially  of  export  trade  as  a 
means  of  gaining  money;  (4)  an  over-estimate 
of  manufactures  in  contrast  with  the  produc- 
tion of  raw  materials;  (5)  an  over-estimate  of 
the  power  of  the  state  to  secure  abundance  of 
money  and  density  of  population  and  to  encour- 
age manufactures  and  shipping  and  foreign  trade. 
As  a  corollary  appears  the  doctrine  of  the 
"balance  of  trade,"  according  to  which  a  country 
which  exports  more  than  it  imports  receives 
the  difference  or  balance  in  money,  so  that  such 
a  country  has  a  "favorable"  balance.  The  mer- 
cantilist opinions  appeared  early  in  England, 
when  foreign  trade  was  becoming  important  and 
when,  as  Bacon  remarks,  men  were  no  longer 
satisfied  with  mere  sufficiency  of  goods  but 
began  to  desire  a  supremacy  over  foreign  nations. 
At  the  end  of  the  14th  century  and  the  first  half 
of  the  15th  Parliament  enacted  a  whole  system 
of  legislation  to  give  English  merchants  a 
monopoly  of  trade  and  to  increase  the  money 
supply.  English  exports  might  be  sold  only  at 
a  specified  market  or  "staple"  subject  to  the  gov- 
ernment supervision,  and  situated  on  the  Conti- 
nent, so  that  Englishmen  might  gain  the  profit 
incidental  to  transportation ;  the  price  of  exports 
must  be  (in  part,  at  least)  coin,  but  the  pay- 
ment for  imported  goods  must  be  taken  out 
only  in  English  goods.  Similar  measures  were 
adopted  in  other  countries.  Prohibitions  on  the 
exportation  of  coin  were  frequent.  The  mer- 
cantilist doctrines  were  given  especially  frequent 
expression  in  economic  writings  from  the  i6th 
century,  stimulated  by  the  great  development  of 
international  trade  in  the  age  of  Columbus,  and 
they  dominated  the  economic  thought  and  public 
policy  of  the  17th  century.  Mercantilism  has 
also  been  called  "Colbertism,"  after  Colbert,  the 
minister  of  Louis  XIV.,  who,  believing  that  the 
abundance  of  money  within  a  state  determines 
its  greatness,  not  only  sought  by  an  extensive 
system  of  legislation  to  develop  the  manufac- 
ture in  France  of  expensive  goods,  but  even 
interfered  with  the  exportation  of  the  precious 
metals.  It  was,  however,  the  policy  of  Colbert, 
like  other  mercantilist  legislators,  to  free  do- 
mestic trade  from  the  restriction  of  an  earlier 
age.     Among  17th  century  writers  the  doctrine 


became  less  crude.  It  was  now  sometimes  held 
(notably  by  the  English  merchant  Thomas  Mun 
who  wrote  m  the  first  half  of  the  17th  century) 
that  the  exportation  of  money  might  be  advan- 
tageous, as  it  would  stimulate  foreign  trade 
and  thus  bring  about  yet  greater  importation  of 
the  precious  metals.  Though  these  opinions 
affected  in  some  degree  nearly  all  the  writers  of 
the  17th  century,  they  were  evidently  losing 
ground.  Various  writers  (as  William  Petty 
and  Dudley  North)  asserted  that  a  nation's 
money  suppliy  might  be  excessive,  and  Petty 
noticed,  with  reference  to  Ireland,  that  a  nation 
might  grow  poor  even  with  a  favorable  balance 
of  trade.  By  a  gradual  process  of  decay  these 
doctrines  had  for  the  most  part  disappeared 
among  scholars  at  the  end  of  the  i8th  century, 
though  the  opinion  is  still  frequently  heard  to- 
day that  an  unfavorable  "balance"  may  be  dis- 
astrous in  continuously  depriving  a  nation  of  its 
money  supply.  The  mercantilist  policy  should 
not  be  condemned  as  altogether  absurd  though 
the  argument  in  its  favor  was  generally  unsound; 
part  of  its  restrictions  upon  trade  have  at  any 
rate  that  degree  of  justification  which  belongs 
to  a  protective  tariff,  and  may  well  have  aided 
in  hastening  the  commercial  development  of 
nations.  Other  purposes  were  sometimes  blended 
with  those  commonly  considered  mercantilistic, 
especially  the  exclusion  of  foreign  imports  was 
sometimes  favored  in  the  ancient  spirit  of  hos- 
tility to  luxury. 

The  Reaction  in  Favor  of  Industrial  Freedom, 
and  the  Origin  of  Modern  Economics. —  In  the 
i8th  century  economic  writings  were  subjected 
to  a  new  group  of  dominant  influences:  (i) 
State  aid  to  industry  and  commerce  began  to 
seem  superfluous  or  even  harmful ;  the  tend- 
ency toward  industrial  liberty  was  reinforced 
by  the  general  reaction  against  despotism,  as 
the  commercial  class  were  no  longer  dependents, 
but  approached  a  position  of  power  equal  to 
that  of  monarchs.  (2)  At  the  same  time  the  con- 
tempt with  which  the  learned  from  the  earliest 
time  had  almost  invariably  regarded  the  laboring 
classes  of  town  and  country  was  rapidly  giving 
away  in  enlightened  minds  throughout  all  west- 
ern Europe  to  a  feeling  of  compassionate  in- 
terest, and  studious  men  for  the  first  time  in 
history  gave  to  the  humble  facts  of  industrial  life 
the  respectful  attention  necessary  to  scientific 
treatment.  (3)  The  economic  desires  of  men, 
which  are  the  immediate  subject  of  all  economic 
speculation,  were  regarded  with  less  suspicion. 
Since  the  Middle  Ages  man  had  become  a  more 
self-confident  being,  in  facing,  like  Columbus, 
the  dangers  of  unknown  seas,  in  proposing,  like 
Bacon,  that  nature  should  be  made  by  science 
the  servant  of  man,  and  finally,  in  confronting, 
not  fleeing,  the  moral  dangers  of  the  world.  This 
new  view  of  material  enjoyments  at  times  ap- 
peared (as  with  Mandeville  or  Voltaire)  in  a 
marked  commendation  of  luxury.  And  there 
appear  now  and  then  in  glimpses  the  infinitely 
suggestive  ideas  of  indefinitely  expanding  wants 
and  of  progress  conditioned  upon  improvements 
in  industry.  (4)  Men  had  gained  by  long  effort 
an  aptitude  in  what  may  be  called  the  art  of 
science :  the  art,  namely,  of  forming  general 
principles  by  analysis  of  facts.  Many  of  the 
sciences  had  their  origin  in  the  17th  and  18th 
centuries.  Bacon,  about  the  beginning  of  the 
period,    and    then    Descartes,   had,   each    in   his 
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way,  urged  the  necessity  of  doubt  and  investiga- 
tion. Physics  in  its  various  departments  was 
founded,  by  Newton's  study  of  gravitation  at 
the  end  of  the  17th  century,  by  the  application 
of  the  wave  theory  to  sound,  light  and  heat, 
and  by  the  preliminary  study  of  electricity  and 
magnetism.  The  chemical  composition  of  sub- 
stances as  formed  from  elements  was  discovered; 
Harvey  described  the  circulation  of  the  blood. 

A  body  of  economic  principles  at  the  same 
time  and  in  a  manner  not  dissimilar  crowded 
out  both  the  scholastic  moralizing  and  the  mer- 
cantilist maxims.  The  study  of  economics  in- 
creased where  industry  increased;  the  double 
primacy  in  economic  speculation  and  in  trade 
rested  in  the  first  half  of  the  17th  century  with 
the  Netherlands  and  then  passed  to  Great 
Britain.  The  method  of  study  by  observation 
of  facts  showed  itself  in  the  Political  Arith- 
metic of  Petty  and  other  writers,  both 
English  and  continental.  The  possibility  of 
formulating  laws  of  human  conduct,  and  so  con- 
structing systematically  a  science  of  politics  in 
economics  comparable  to  the  physical  sciences 
was  asserted  by  various  writers  ; —  notably  David 
Hume  offered  the  opinion  that  from  the  principles 
of  political  life  conclusions  might  be  drawn 
"almost  as  general  and  certain  as  any  which  the 
mathematical  sciences  afford  us."  The  study  of 
economics  was,  moreover,  consciously  taking 
shape  as  a  science  of  desires  in  which  the  pre- 
vailing force  is  self-interest.  "The  principle 
of  self-interest,"  said  Helvetius  (1759),  "is  to 
the  moral  world  what  the  principle  of  gravitation 
is  in  the  physical  one."  The  same  idea  appears 
in  many  other  writers,  and  the  play  of  self- 
interest  is  often  regarded  as  being,  within  limi- 
tations, somewhat  uncertain,  beneficent  in  its 
effects.  Thus,  according  to  Josiah  Tucker,  self- 
love  cannot  be  extinguished  "and  it  might  be 
questioned  whether  it  would  be  right  even  to 
diminish  it,  for  all  the  arts  and  sciences,  and 
the  very  being  of  government  and  commerce, 
depend  upon  the  right  exertion  of  this  vigorous 
and  active  principle."  Without  it,  "human 
nature  would  make  but  feeble  efforts  toward 
anything  great  or  good."  "Benevolence  is  some 
check  on  this  selfish  principle,"  but  a  feeble 
check ;  public  policy  should  "give  to  self-interest 
such  a  direction  that  it  may  promote  the  public 
interest  in  pursuance  of  its  own,"  Confidence 
in  the  beneficent  operation  of  self-interest  im- 
plies a  condemnation  of  such  legal  restraints 
upon  industry  and  commerce  as  legal  monopolies 
in  trade,  the  guild  regulations,  and  the  regulation 
by  law  of  prices  or  wages.  Economic  theory 
here  justified  the  contemporary  tendency  of 
growing  industry  to  burst  the  bonds  of  its  in- 
fancy. ]\Iodern  economics  as  it  arose  in  the 
iSth  century  was  thus  at  first  predominantly  a 
science  of  self-interest,  with  a  strong  propensity 
toward  freedom  of  industry  and  trade. 

The  Physiocrats. —  In  the  second  half  of  the 
l8th  century  there  arose  in  France  a  group  of 
writers  known  as  Physiocrats — (including  Ques- 
nay,  writing  about  1756-68;  Mercier  de  la  Riviere, 
1767;  Dupont  de  Nemours,  1764-8;  the  elder 
Mirabeau.  1763;  Turgot,  1766).  In  them  three 
currents  of  thought  and  sentiment  converged : 
O)  the  prevalent  conception  of  beneficent  self- 
interest  and  industrial  freedom;  (2)  the  doc- 
trine of  a  "law  of  Nature,"  which  with 
variations    has    prevailed    widely,    as    in    Aris- 


totle, the  Stoics,  the  Roman  Law  and  nu- 
merous writers  of  the  17th  and  18th  centuries, 
the  doctrine,  namely,  that  a  superior  power  gov- 
erns 'he  universe  including  human  society,  ac- 
cording to  law,  and  that  men  may  study  out  its 
purposes  and  conform  their  action  to  it;  (3) 
sympathy  with  the  poor ;  they  continued  the  work 
of  earlier  French  writers,  especially  Boisguilbert 
and  Vauban,  in  demanding  a  reform  of  the  op- 
pressive tax-system  of  France,  as  well  as 
the  removal  of  restrictions  on  trade.  The 
modern  idea  of  nature  and  its  law  differed 
strikingly  from  the  ancient  in  this :  the  physio- 
crats and  others  of  their  time  regarded  human 
desires  as  essentially  natural,  and  looked  to  the 
impulses  of  man  in  trying  to  find  out  the  natural 
law: — the  ancients  tended  to  regard  man's  de- 
sires as  being  in  conflict  with  nature.  Influenced 
doubtless  by  the  example  of  physical  science, 
the  physiocrats  attempted  to  construct  a  whole 
system  of  principles  which  seemed  to  them  nat- 
ural, making  much  pretense  of  rigid  logic,  but 
in  fact  (as  always  happens  in  this  use  of  the 
word  "natural")  merely  ascribing  to  nature 
their  own  opinions  and  purposes,  fortunately,  on 
the  whole,  more  enlightened  than  the  prevailing 
opinion  of  their  time.  The  social  order,  says 
one  of  these  writers,  is  the  work  of  the  author 
of  nature,  through  a  combination  of  physical 
causes.  Since  life  without  food  is  impossible, 
rights  and  institutions  necessary  to  subsistence 
are  "of  a  physical  necessity,"  such  as  private 
property  in  land  and  chattels,  the  laborer's  prop- 
erty in  his  own  power  to  labor,  the  right  of  free 
exchange  or  free  contract  at  the  most  favorable 
terms  one  can  get.  This  doctrine  of  industrial 
freedom  was  expressed  by  Gournay  in  a  phrase 
since  common  (not  really  original  with  him,  how- 
ever), "Laissez  faire,  laissez  passer."  The 
physiocrats  proposed,  however,  to  entrust  the 
maintenance  of  freedom  to  an  absolute  mon- 
archy. They  generally  asserted  in  the  spirit  of 
the  mediaeval  and  ancient  economics,  and  in  con- 
sonance with  their  reverence  for  Nature,  that 
agriculture  alone  is  productive,  in  the  sense  that 
it  alone  yields  a  "net  product"  above  what 
is  consumed  in  production.  From  this  doc- 
trine a  "single  ta.x"  on  income  from  land  fol- 
lowed logically.  If  income  from  land  is  the  sole 
addition  to  the  national  wealth,  it  alone  can  be 
drawn  upon  for  public  use  without  encroaching 
upon  capital  and  earnings.  Turgot,  the  great 
minister  of  Louis  XVI.  (an  economic  writer 
also  of  great  force  and  originally),  accepted  the 
fundamental  principles  of  the  physiocrats  and 
tried  courageously  but  with  only  partial  and 
momentary  success,  to  relieve  the  inequality  of 
public  burdens,  to  free  the  trade  in  grain  and 
to  terminate  the  industrial  tyranny  of  the  guilds. 
The  opposition  of  the  interests  assailed  was  for 
the  time  insuperable,  but  the  work  of  the  Revo- 
lution a  few  years  later  was  in  a  large  part  a 
realization  of  the  Physiocratic  plan  of  reform. 
Adam  Smith  and  the  English  ''■Classical'" 
Economists. —  Adam  Smith  ('An  Inquiry  into 
the  Nature  and  Causes  of  the  Wealth  of  Na- 
tions,* 1776)  was  the  founder  of  economics  only 
in  that  he  presented  comprehensively  and  with 
added  force  and  clearness  the  more  or  less 
fragmentary  materials  for  a  science  of  economics 
which  had  resulted  from  the  whole  preceding 
discussion.  The  assumption  of  divine  or  natural 
guidance  in  the  affairs  of  men  is  less  conspic- 
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uous  in  Smith  than  in  the  Physiocrats  or  Aris- 
totle, but  it  strongly  affects  his  whole  system. 
Men  are  in  many  cases  (he  does  not  say  always) 
"led  by  a  divine  hand,"  so  that  the  pursuit  of 
their  individual  interests  results  to  the  general 
good,  as  when  each  man,  striving  to  increase  his 
own  product,  augments  the  total  revenue  of  so- 
ciety. Freedom  of  industry  from  legislative 
restraints  (save  in  exceptional  cases),  the  free- 
dom, that  is,  of  each  individual  to  increase  the 
general  welfare,  through  the  operation  of  an 
enlightened  self-interest,  is  therefore  the  most 
important  practical  principle  of  the  Wealth  of 
Nations,  and  the  book  is  historically  important 
as  the  chief  te.Kt-book  of  English  Liberalism. 
The  division  of  labor  (to  which  he  ascribes 
immense  importance  as  the  chief  cause  of  im- 
provement in  the  productiveness  and  skill  of 
laborers)  is  again  attributed  substantially  to 
divine  guidance  (though  that  expression  is  not 
used  here).  It  is  not  due  to  human  wisdom 
but  to  a  "propensity  of  human  nature  which  has 
in  view  no  such  utility,"  the  (unexplained) 
"propensity  to  exchange  one  thing  for  another." 
Specialized  industry  is  advantageous  (says 
Smith)  because  (i)  by  practice  at  the  same 
operation,  the  workman  gains  skill ;  (2)  he  saves 
time  which  would  be  lost  if  he  changed  tasks ; 
(3)  inventions  are  often  made  when  men  direct 
their  whole  attention  to  one  simple  task.  The 
employment  of  peculiar  talents  (mentioned  by 
Plato)  he  omits  from  this  list  of  advantages 
and  even  asserts  that  "the  philosopher  and  the 
street  porter  differ  little  except  from  habit, 
custom  and  education."  Smith's  account  of 
value  and,  apart  from  rent,  the  distribution  of 
wealth,  was  the  basis  of  most  discussion  on  these 
subjects  for  a  century.  Labor  he  regards  as  the 
only  invariable  measure  of  value  (not  money  or 
grain).  The  determination  of  prices  in  a  market 
by  demand  and  supply,  at  a  point  where  demand 
and  supply  are  equalized;  the  tendency  toward  a 
normal  price  proportioned  to  the  cost  of  pro- 
duction ;  the  dependence  of  wages  on  the  demand 
for  labor,  the  influence  of  the  accustomed 
standard  of  living  on  wages  —  these  doctrines 
presented  by  Smith  have  for  the  most  part  been 
ever  since  widely  if  not  generally  accepted;  but 
his  theories  of  rent,  interest  and  profits  are  vague 
and  incomplete,  while  his  fundamental  concepts 
and  propositions  —  representing  the  state  of  the 
science  at  his  time  —  are  often  characterized  by 
crude  inexactness  and  inconsistency. 

Economics  as  a  study  of  self-interest  had 
theretofore  concerned  itself  chiefly  with  the 
desire  for  wealth.  Thomas  Robert  Malthus 
('Essay  on  the  Principle  of  Population' 
1798  and  1803)  widened  the  scope  of  eco- 
nomics by  considering  more  thoroughly  than 
any  previous  writer,  the  economic  importance 
of  the  tendency  of  population  to  increase  and 
the  restraints  upon  its  growth.  In  answer  to 
contemporary  writers,  particularly  Godwin,  who 
favored  a  system  of  equal  wealth,  he  said  that 
such  an  arrangement  could  have  no  permanent 
good  effect  because  population  is  always  stim- 
ulated by  an  increase  in  the  means  of  subsist- 
ence, and  the  poor,  relieved  of  their  poverty, 
would  multiply  until  what  had  for  a  moment 
been  abundance  would  mean  scarcity  for  the  in- 
creased number.  Malthus  showed  that  under 
favorable  circumstances  (as  in  America,  where 
food   was   abundant)    population    might   double 


once  m  23  years.  But  he  says,  it  is  impossible 
that  with  the  more  intensive  cultivation  of  the 
soil  by  this  growing  population  the  means  of 
subsistence  should  increase  at  an  equal  ratio; 
at  most  it  might  be  increased  only  by  an  addi- 
tion for  each  quarter-century  equal  to  the  prod- 
uct at  the  outset,  increased  that  is  in  arithmetical 
ratio,  while  population  increased  in  geometrical 
ratio.  Malthus  describes  at  length  the  operation 
of  disease,  want  and  war  in  limiting  the  popu- 
lation in  various  lands.  He  concludes  with  a 
warning  against  imprudent  marriages  and  sys- 
tems of  poor-relief  which  encourage  such  im- 
prudence. No  warning  could  be  wiser,  yet  Mal- 
thus has  been  bitterly  criticized,  by  persons  who 
misapprehend  him,  for  casting  upon  the  poor 
and  relieving  the  rich  of  all  the  responsibility 
for  poverty. 

David  Ricardo  ('Principles  of  Political 
Economy  and  Taxation,'  1817)  undertook  to 
construct  a  system  of  economics, —  particularly 
a  theory  of  the  distribution  of  national  income 
between  landlords,  laborers,  and  capitalists  — 
by  deductions  like  those  of  geometry  from  a  few 
fundamental  assumptions.  His  fundamental 
propositions  are  largely  those  of  Smith,  but  he 
states  with  greater  precision  and  applies  in  more 
thorough-going  fashion  the  doctrine  that  prices 
are  fixed  by  cost  of  production ;  he  also  makes 
prominent  for  the  first  time  doctrines  already 
known  and  since  then  of  the  greatest  impor- 
tance: (i)  the  doctrine  of  rent;  (2)  the 
doctrine  (commonly  called  the  "iron  law")  that 
wages  are  fixed  by  the  laborer's  standard  of  liv- 
ing, and  (following  Malthus)  are  prevented  from 
rising  bj'  the  tendency  of  population  to  increase 
when  wages  rise.  Ricardo  did,  however,  recog- 
nize the  mere  possibility  of  a  rising  standard  and 
so  of  rising  wages.  John  Stuart  Mill  in  his 
'Principles  of  Political  Economy'  (1847)  stated 
more  clearly  the  doctrines  of  Smith  and  Ricardo. 
In  this  work  the  "classical"  English  Economics, 
with  its  fundamental  doctrine  of  free  trade, 
reached  its  highest  development. 

The  Reaction  Against  Liberalism — The 
Protectionists;  The  Historical  School;  Social- 
ism.—  In  various  quarters  tendencies  opposed 
to  the  English  economics  (which  prevailed 
widely  also  on  the  continent)  manifested 
themselves  with  increasing  force  through  the 
19th  century,  influenced  by  a  widening  know- 
ledge of  history  and  institutions,  by  the  doctrine 
of  evolution  (then  being  worked  out  at  the 
some  time  in  biology  and  in  history)  and 
by  the  growing  humanitarian  spirit.  It  was 
said  in  substance,  that  the  economists,  with 
their  talk  of  natural  laws,  were  still,  like 
the  physiocrats,  employing  the  "metaphysical'* 
or  semi-theological  method  of  arguing  from 
hasty  assumptions  of  what  is  "natural"  without 
proper  examination  of  facts ;  that  their  few 
simple  principles  could  not  serve  to  describe 
facts  and  relations  so  complex  as  those  of  hu- 
man society ;  that  man  has  other  motives  than 
the  desire  for  gain ;  that  economic  life  must  be 
studied  in  connection  with  non-economic  life 
and  institutions ;  that  principles  of  economics 
which  apply  fairly  to  one  country  at  one  time  (as 
19th  century  England),  may  probably  be  inappli- 
cable to  other  times  and  places.  Finally,  the 
Ricardian  economics  was  assailed  most  bitterly 
(often  beyond  doubt  with  ignorant  exaggeration 
of  faults)   by  writers  like  Carlyle   and  Ruskin 
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as  a  system  designed  exclusively  in  the  interests 
of  the  commercial  and  employing  class  —  justify- 
ing greed  and  cruel  competition.  Many  writers 
of  this  school  had  opposed  in  the  name  of  indus- 
trial freedom  the  efforts  to  improve  the  condition 
of  the  working  classes  by  labor  organizations 
or  by  factory  laws,  and  had  declared  (in  the 
"Wages-fund"  doctrine  now  generally  discred- 
ited) that  any  attempt  by  wage-earners  to  increase 
their  earnings  through  combination  is  futile, 
because  wages  are  determined  simply  by 
the  amount  which  the  all-powerful  employ- 
ers at  their  discretion  choose  to  devote 
to  the  employment  of  labor.  Conspicuous  in 
this  criticism  was  the  German  Historical  School, 
which  began,  so  far  as  such  beginnings  can  be 
assigned  to  precise  dates,  with  William  Roscher 
in  1843.  This  school  undertook  to  supplement, 
rather  than  replace,  the  Ricardian  economics,  by 
broadening  and  strengthening  its  foundations, 
through  a  study  both  wide  and  detailed  not  only 
of  economic  history,  but  also,  as  a  means  of 
understanding  economic  life,  a  study  of  laws 
and  institutions  and  civilization  as  a  whole,  both 
past  and  present,  especially  with  a  view  to  find- 
ing out  the  laws  by  which  through  long  periods 
society  develops.  They  have  done  much  valua- 
ble work  in  the  investigation  of  industrial  his- 
tory past  and  present,  and  they  have  exercised 
an  important  influence  as  champions  of  measures 
designed  to  improve  the  condition  of  wage- 
earners,  favoring  especially  (in  contrast  with  the 
"classical"  or  "liberal"  school)  a  free  use  for 
that  purpose  of  the  power  and  wealth  of  the 
state.  The  Historical  School  has  had  many  rep- 
resentatives also  in  other  countries  as  England 
and  the  United  States. 

A  second  anti-Ricardian  movement  inspired 
likewise  by  the  idea  of  evolution,  was  the  "na- 
tional" or  protectionist  system  represented  chiefly 
by  the  German,  Frederick  List,  who  thought 
that  the  state  ought  to  give  aid  to  rising  man- 
ufactures and  facilitate  the  passage  of  the 
nation  through  the  normal  course  of  develop- 
ment to  the  final  stage  of  diversified  industry  in 
which  alone  the  highest  civilization  is  possible. 
Another  extreme  and  powerful  opposition  to 
the  Ricardian  economics  is  that  of  the  Social- 
ists. Karl  Marx,  their  chief  authority  (whose 
important  writings  began  about  1848),  said  that 
all  history  has  been  a  history  of  struggles  be- 
tween economic  clashes  and  of  revolutionary 
changes  resulting  from  these  struggles  ;  that  now 
the  capitalist  class  has  prevailed,  overpowering 
all  earlier  influential  classes  so  that  there  remain, 
confronting  each  other,  only  the  capitalists  and 
the  wage-earners,  or  "proletariat,"  who  are  des- 
tined to  overpower  their  capitalist  oppressors. 
Then  class  struggles  will  forever  cease.  The 
employing  capitalists  are,  under  the  present  sys- 
tem, enabled  to  rob  the  wage-earners,  it  is  said, 
because  the  product  of  the  laborer's  work  per 
day  has  a  value  fixed,  as  Ricardo  had  said,  by  the 
amount  of  labor  expended  (say  12  hours  per 
day)  ;  the  employer  pays  in  wages  only  the  sub- 
sistence of  the  laborer,  which  can  be  produced  in 
much  less  than  12  hours  per  day  —  say  6  hours. 
The  capitalist's  profits  are  the  difference  be- 
tween the  wages  and  the  value  of  tlie  goods 
produced. 

Meantime  the  attempt,  begun  by  earlier  econ- 
omists like  Ricardo,  to  develop  the  science  by 
deductive  argument  from  a  few  principles,  had 


been  by  no  means  abandoned.  The  most  impor- 
tant work  of  the  kind  has  been  a  study  of  con- 
sumption (usually  neglected  by  earlier  writers) 
resulting  in  the  "marginal  utility"  theory  of 
value,  also  called,  from  some  of  its  authors,  the 
"Austrian"  theory.  This  theory  begins  by  notic- 
ing that  a  satisfaction  if  continuously  repeated 
ordinarily  grows  less  intense.  Thus,  if  a  hungrj' 
man  eats  in  succession  several  pieces  of  bread, 
the  first  satisfies  an  extremely  urgent  need, 
but  each  later  unit  yields  a  less  utility  than  its 
predecessors  until  desire  ceases  and  further  units 
if  consumed  would  cause  discomfort.  In  any 
specified  supply  of  a  commodity,  as  bread,  one's 
estimate  of  a  single  unit  is  fixed  by  the  least 
urgent  want  which  this  supply  would  satisfy, 
that  is,  by  the  utility  of  the  "final"  or  "marginal" 
unit.  If  the  supply  is  increased  the  utilitj'  of 
the  single  unit  obviously  decreases,  as  the  want 
last  satisfied  by  the  added  units  is  less  urgent 
than  any  satisfied  by  the  previous  smaller  supply. 
The  reverse  effect  follows  a  decrease  of  supply. 
An  economical  person  will  seek  to  spend  his 
money  in  such  a  way  as  to  gain  the  greatest 
total  utility,  and  will  therefore  stop  buying  one 
commodity  and  begin  buying  another  when,  with 
an  increase  in  the  amount  of  the  first,  its  utility 
per  unit  sinks  below  the  utility  of  a  unit  of 
the  second.  It  has  sometimes  been  assumed 
that  persons  ordinarily  regulate  their  expendi- 
ture by  this  calculation  and  that  a  price  offered 
for  an  article  is  determined  by  its  marginal 
utility  to  the  purchaser ;  but  the  assumption  is 
questionable,  as  whim,  habit  and  imitation  in- 
fluence offers  very  strongly.  Marshall  in  Eng- 
land, Clark  in  the  United  States,  and  various 
other  writers  have  made  extensive  use  of  this 
theory. 

The  Fnndamoitat  Piincil'lcs  of  Economics  — 
Value  and  Price. —  The  whole  subject  of  eco- 
nomics has  been  commonly  divided  into  four 
parts,  production,  distribution,  exchange  and 
consumption.  As  wealth  and  services  are  ex- 
changed the  amount  of  other  things  which  any 
commodity  or  service  will  procure  is  known  as 
its  value ;  value  expressed  in  money  is  called 
price.  The  actual  price  paid  for  goods  at  any 
time  is  called  market  price  and  is  determined 
as  follows  by  the  demand  for  such  articles  rel- 
atively to  the  supply  of  them:  It  is  assumed 
that  each  buyer  lias  definitely  in  mind  the 
highest  price  which  he  will  pay  while  each  seller 
refuses  to  sell  for  less  than  a  certain  price. 
For  example  in  a  wheat  market  the  demand 
and  supply  might  be  conditioned  thus  (using 
small  numbers  for  simplicity)  : 

Buyer       Bushels      Price,  Seller       Bushels       Price, 

number     desired    not  above    number     offered    not  below 

1  100  $  .80  I  60  $  .70 

2  30  -78  2  50  .72 

3  15  -76  3  35  -73 

4  80  .75  4  80  .74 

5  10  .74  5  9  -76 

6  70  .68  6  80  .78 

7  40  -65 

Evidently  the  buyers  will  prefer  in  their  trad- 
ing to  buy  of  the  low-priced  sellers  and  the 
sellers  to  sell  to  the  high-priced  buyers.  The 
liberal  buyers  and  the  cheap  sellers  will,  there- 
fore, transact  the  business.  The  demand  of  the 
first,  second,  third  and  fourth  buyers  above  (in 
all  225  bushels  at  a  price  not  above  75  cents)  will 
absorb  the  supply  of  the  first  four  sellers  (225 
bushels  at  not  less  than  74  cents).    The  remain- 
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ing  buyers  and  sellers  are  left  out  of  the  bargain- 
ing as  they  cannot  make  terms  at  the  prices  on 
which  they  severally  insist.  The  price  of  wheat 
will  be  fixed  near  the  "marginal  pair"  —  the  buyer 
and  seller  last  in  the  order  of  "liberality,"  who 
are  yet  able  to  conclude  a  bargain.  The  price 
will  be  fixed,  then,  between  75  cents  and  74  cents, 
nearer  one  or  other  of  these  points  according  to 
the  relative  success  of  the  two  parties  in  bar- 
gaining. The  price  cannot  rise  above  75  cents 
(to  76  cents  for  example)  because  if  it  did  rise 
momentarily  the  fourth  buyer  would  refuse  to 
buy  and  the  sellers,  in  competing  for  his  custom, 
would  lower  the  price.  Likewise  the  price  could 
not  fall  below  74  cents  and  exclude  the  fourth 
seller ;  because  of  competition  by  the  buyers  ready 
to  buy  at  his  price. 

It  is  well  known  that  changes  in  de- 
mand and  supply  result  in  changes  of  price. 
Suppose  that  in  the  case  above,  demand  increases, 
that  is,  new  buyers  enter  the  market,  or  the 
previous  buyers  make  higher  offers.  If  new 
buyers  make  only  low  offers  (like  those  of  the 
fifth,  sixth  and  seventh  buyer  above)  they  can- 
not transact  any  business,  but  if  the  liberal  offers, 
like  those  of  the  first  and  second  buyers,  increase, 
the  fourth  buyer,  perhaps  the  third,  will  be  out- 
bidden, and  the  price  will  rise.  Suppose  that 
demand  diminishes,  that  is,  some  buyers  drop  out 
of  the  market.  If  they  are  all  "low  priced" 
buyers  like  the  fifth  or  si.xth,  their  w-ithdrawal 
will  not  affect  the  prices ;  but  if  some  of  the 
liberal  buyers,  as  the  first  or  second,  drop  out, 
the  disappearance  of  their  competition  will  per- 
mit buyers  before  excluded  to  purchase,  and 
the  sellers  will  have  to  content  themselves  with 
the  demands  of  less  eager  buyers.  Likewise  a 
change  in  the  supply  will  affect  prices  if  it  aug- 
ments or  diminishes  the  number  of  "liberal* 
offers  by  sellers  competing  for  opportunity  to  sell. 

"Market  price"  is  the  price  determined  as 
above,  by  demand  and  supply;  "Normal  price"  is 
the  price  which  corresponds  to  the  cost  of  pro- 
duction, understanding  by  cost  of  production  not 
money,  but  the  amount  of  labor  and  use  of  cap- 
ital employed  in  producing  the  commodity.  Cost, 
thus  understood,  regulates  price  only  in  the 
sense  that  when  labor  or  capital  employed  in 
producing  a  commodity  receives  (in  the  market 
price  of  that  article)  a  return  less  than  that 
afforded  by  the  market  price  of  some  other 
article,  there  is  a  tendency  to  withdraw  labor 
and  capital  from  the  poorly  rewarded  to  the 
well  rewarded  employments.  This  lessens  the 
supply  of  goods  in  the  ill-paid  production  with  a 
tendency  to  raise  prices  there  and  increases  the 
supply  in  the  highly  paid  production,  lowering 
prices  there.  So  far  as  people  have  the  ability 
to  shift  from  one  employment  to  another,  prices 
must  thus  in  the  long  run  tend  to  be  in  proper- 
tion  to  the  cost  of  production,  but  the  process 
is  hampered  in  various  ways  by  the  lack  of 
knowledge  on  the  part  of  those  in  the  ill-paid 
employments,  or  lack  of  skill  or  natural  ability 
to  do  the  highly-rewarded  labor,  or  by  the  fact 
that  capital  once  invested  (in  machinery  for 
instance)  cannot  be  changed  to  another  use. 
Monopoly  (legal  or  other)  prevents  capital  and 
labor  from  coming  into  the  monopolized  industry 
and  so  lowering  the  excessive  prices.  It  should 
be  added  that  many  writers  prefer  to  define  cost 
of  production  from  the  employer's  point  of  view 
as  his  expenses  for  labor  and  for  the  use  of  cap- 


ital, plus  the  profit  necessary  to  induce  him  to 
continue  in  business.  Prices  must  tend  to  equal 
cost  of  production,  in  this  sense,  because  if  the 
price  of  any  commodity  exceeds  this  point  pro- 
duction will  be  increased,  and,  with  the  added 
supply,  prices  fall ;  but  if  prices  are  below  the 
expenses  of  production,  plus  profit,  production 
will  diminish,  and  prices  rise. 

Wages. — The  demand  and  supply  of  labor 
determines  wages,  somewhat  as  it  determines  the 
prices  of  other  commodities;  but  labor  differs 
irnportantly  from  other  things  bought  and  sold. 
First,  it  is  inseparable  from  the  laborer  who 
sells  it,  so  that  the  circumstances  of  its  use  are 
important  to  him.  Second,  the  laborer  is  com- 
pelled to  sell  without  great  delay  because  ordi- 
narily (unlike  many  other  sellers  of  commodi- 
ties) he  has  no  resource  on  which  to  live  if  he 
wishes  to  wait  for  better  terms. 

Interest. —  Interest  on  loans  is  partly  a  com- 
pensation to  the  lender  for  the  risk  of  failure 
by  the  borrower  to  repay ;  but  "pure  interest," 
omitting  this  insurance  payment,  is  paid  by 
borrowers  because  capital  (in  the  form  of 
machinery  for  example)  is  useful  in  produc- 
tion ;  sometimes  also  because  the  borrower 
has  some  exceptional  present  need  or  is  a 
spendthrift.  Lenders  will  refuse  to  lend  with- 
out demanding  interest  because,  to  many  of 
them,  a  present  enjoyment  seems  at  present  of 
greater  magnitude  than  a  like  future  enjoyment, 
and  an  additional  payment  is  required  to  induce 
them  to  defer  the  use  of  their  wealth.  Interest 
is  thus  sometimes  said  to  be  a  recompense 
for  "abstinence"  or  "waiting."  The  rate  of 
interest  on  capital  loaned  is  determined  like  the 
price  of  a  commodity  by  demand  and  supply. 
The  borrowers  who  will  pay  the  highest  rate  and 
the  lenders  accepting  the  lowest  rate  are  the 
ones  who  respectively  borrow  and  lend,  and  the 
rate  is  fixed  (as  in  the  price  table  above)  near 
the  "marginal"  borrower  and  "marginal"  lender. 

Rent. —  Payment  for  the  use  of  natural  agen- 
cies of  production,  especially  land,  is  called  rent. 
Improvements  on  land  (as  farm  buildings)  are 
classed  as  capital,  and  income  from  them  as 
interest,  although  in  practice  it  is  evidently  often 
impossible  to  distinguish  between  the  land  and 
the  improvements. 

Different  pieces  of  land  differ  in  their  de- 
sirability because  they  are  unequally  fertile, 
unequally  accessible  to  the  market,  etc.  The 
demand  for  any  agricultural  product  deter- 
mines what  land  will  be  cultivated  and  what 
will  seem  too  poor  for  cultivation.  Thus  if  the 
price  of  wheat  per  bushel  is  one  dollar,  the  poor- 
est land  fit  for  cultivation  will  be  tliat  on  which 
it  costs  one  dollar  to  raise  a  bushel  of  wheat 
and  bring  it  to  the  market.  In  this  the  price  of 
the  product  is  assumed  always  to  equal  the  ex- 
pense of  production  on  the  poorest  land  in  cul- 
tivation, because  if  the  price  falls  below  that 
point  some  land  must  be  abandoned  ;  if  it  rises, 
poorer  land  will  be  taken  into  cultivation.  In 
the  case  supposed,  better  pieces  of  land,  on  which 
a  bushel  of  wheat  can  be  raised  for  less  than  one 
dollar  (say  go,  85,  80  cents  respectively)  will 
yield  a  surplus  over  the  expense  of  10  cents,  15 
cents,  and  20  cents.  This  differential  gain  from 
better  land  is  called  a  rent.  The  same  principle 
may  be  expressed  in  another  way:  If  a  certain 
unit  of  land,  cultivated  at  an  expense  of  ten 
dollars,   yields   ten   bushels   of   wheat   worth   a 
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dollar  per  bushel,  it  barely  repays  cultivation, 
and  yields  no  rent.  If  another  unit  of  land,  cul- 
tivated in  the  same  manner,  yields  12  bushels,  the 
surplus  of  product  over  expense  (the  rent  from 
that  land)  is  tvifo  dollars.  When  population 
grows,  and  the  demand  for  agricultural  products 
increases,  and  prices  therefore  rise,  land  previ- 
ously not  W'orth  cultivating  comes  into  use,  while 
at  the  higher  prices,  land  which  had  before  just 
repaid  cultivation  now  yields  a  surplus,  or  rent; 
and  land  which  had  before  yielded  a  rent  yields 
a  higher  rent.  Thus  growth  of  population  tends 
to  raise  rent.  A  decline  in  population  or  a  fall 
in  agricultural  prices  for  any  other  reason 
lessens  the  surplus  value  of  the  crop  over  the 
expense  of  producing  it  —  that  is,  lessens  rent. 
The  income  from  land  has  long  been  regarded 
by  most  writers  as  entirely  different  from  other 
kinds  of  income  in  the  manner  in  which  it  arises 
and  is  measured.  But  recently  there  has  ap- 
peared a  growing  tendency  to  regard  as  less 
important  the  differences  between  land  and  other 
sources  of  income,  especially  to  notice  that  a 
large  part  (some  would  say  all)  of  wages  and 
profits  are,  like  rent,  a  differential  gain  resulting 
from  superiority  like  superior  excellence  of  land. 

Profits. — Probably  no  term  in  Economics  has 
been  employed  with  more  confusion  and  differ- 
ence of  opinion  than  this.  Many  writers  have 
adopted  the  popular  usage,  which  includes  under 
profits  both  the  earnings  of  the  employer,  by  his 
service  as  manager,  and  the  return  for  the  use 
of  capital  which  he  uses.  This  is  objectionable, 
as  no  scientific  term  should  be  made  to  cover  two 
distinct  ideas.  It  seems  here  preferable  to 
speak  of  the  return  for  the  use  of  capital  as 
"interest,*  and  to  understand  by  profits  only 
wages  of  management,  received  by  the  employer 
or  entrepreneur,  as  a  return  for  his  service 
in  combining  and  directing  the  other  agencies  of 
production,  capital,  labor  and  land.  Profits  are 
thus  the  difference  between  the  value  of  the  gross 
product  and  the  e.xpenses  of  the  enterprise.  The 
employer  may  merely  direct  the  business,  bor- 
rowing capital,  hiring  labor,  and  renting  land ; 
in  that  case  his  income,  after  deducting  wages, 
interest  and  rent,  is  the  reward  only  of  his 
skill  or  good  fortune  in  management.  But  often 
the  employer  contributes  also  his  own  capital 
(buildings,  machinery,  etc.)  or  his  own  land  or 
labor  other  than  the  labor  of  management,  and 
the  resulting  income  is  a  conglomerate  of  profits 
with  interest  or  rent  or  mere  wages.  Profits 
must  ordinarily  be  or  seem  likely  to  be,  at  least 
about  as  great  as  the  wages  which  the  same 
men  could  earn  by  doing  something  else,  other- 
wise they  would  not  consent  to  incur  the  risks 
and  labor  of  responsible  management.  Above 
this  point  of  necessary  profits  the  amount  of 
profits  is  determined  by  all  the  factors  which 
affect  either  the  gross  receipts  of  the  business  or 
the  expenses.  These  factors  include  especially 
ability  in  buying  and  selling  and  in  choosing  or 
handling  the  various  agencies  of  production. 
Mere  good  or  ill  fortune  also  plays  its  part  in 
this  determination. 

Bibliograpliy. —  Boehm-Bawerk,  'Positive 
Theory  of  Capital'  (1892);  Bullock,  'Introduc- 
tion to  the  Study  of  Economies'  (1900)  ;  Clark, 
'The  IDistribution  of  Wealth'  (1899)  ;  Daven- 
port, 'Outlines  of  Economic  Theory'  (1896); 
Ely,  'Outlines  of  Economics'  (1893)  ;  Gide, 
'Principles  of  Political  Economy'   (1904)  ;  Had- 


ley,  'Economics'  (1903)  ;  Ingram,  'A  History 
of  Political  Economy'  (1888)  ;  Laughlin,  'Po- 
litical Economy'  (1903);  Marshall,  'Prmciples 
of  Political  Economy'  (1898);  Malthus,  'Polit- 
ical Economy'  (1820);  Marx,  'Capital'  (1887); 
Mill,  'Principles  of  Political  Economy'  (1848)  ; 
Nicholson,  'Principles  of  Political  Economy' 
(1901)  ;  Palgrave,  'Dictionary  of  Political 
Economy'  (1899);  Ricardo,  'Principles  of  Po- 
litical Economy  and  Taxation'  (1817)  ;  Roscher, 
'Political  Economy'  (1878);  Smith,  'Wealth  of 
Nations';  Walker,  'Political  Economy'  (1888); 
Wieser,   'Natural  Value'    (1893). 

A.  P.  Winston, 
Washington  University,  St.  Louis,  Mo. 

Political  Offenses  are  those  offenses  con- 
sidered injurious  to  the  safety  of  the  state,  or 
such  crimes  as  form  a  violation  of  the  allegiance 
due  by  a  citizen  to  the  recognized  supreme  au- 
thority of  his  country.  In  the  ancient  times  of 
the  Roman  republic  offenses  of  this  nature  were 
comprehended  under  the  name  perducllio,  and 
were  considered  equivalent  to  making  war  upon 
the  state.  In  modern  times  the  crimes  considered 
political  offenses  have  varied  at  different  periods 
and  in  different  states.  In  England  the  most 
serious  political  offenses  are  termed  treason  and 
those  of  a  lighter  nature,  which  do  not  aim  at 
direct  and  open  violence  against  the  laws  or  the 
sovereign,  but  which  excite  a  turbulent  and  dis- 
contented spirit  which  would  likely  produce  vio- 
lence, are  termed  sedition.  (See  Sedition.) 
Political  offenders  of  foreign  countries  are  by 
English  law  not  included  in  extradition  treaties, 
and  the  secretary  of  state  may  order  at  any  time 
a  fugitive  criminal  accused  or  convicted  of  such 
crimes  to  be  discharged  from  custody.  In  the 
United  States  also,  and  in  most  of  the  countries 
of  Europe,  the  extradition  treaties  do  not  include 
the  giving  up  of  political  offenders. 

Political  Parties  are  divisions  or  classes 
of  the  people  of  a  state  or  nation  marked  off  by 
the  particular  views  they  hold  as  to  the  public 
policy  to  be  pursued  in  the  best  interests  of  the 
people  at  large.  In  the  United  States  the  chief 
political  parties  are  the  Democratic  and  Repub- 
lican, which  take  opposite  views  on  the  tariff 
question.  (See  Free  Tr.\de;  Protection.) 
Former  prominent  political  parties  in  the  United 
States  were  the  Whigs  and  Know  Nothings. 
(See  Whigs.)  In  Great  Britain  the  two  great 
parties  are  the  Liberals  and  Conservatives.  (See 
Great  Britain.)  See  also  Democratic  Party; 
People's  Party  ;  Prohibition  Party  ;  Republi- 
can Party. 

Political  Science,  the  science  which  treats 
of  the  nature  and  organization  of  states  with 
particular  reference  to  their  forms  of  govern- 
ment (q.v.).  The  late  Sir  John  Seeley,  one 
of  the  most  profound  students  of  political 
science,  declared  that  "the  state  in  the  largest 
acceptation  of  the  word,  distinct  from  the  family, 
though  not  unconnected  with  it,  distinct  also 
from  the  nation,  though  sometimes  roughly  co- 
inciding with  it,  is  the  subject  of  political 
science ;  or,  since  the  distinctive  character  of  the 
state  wherever  it  appears,  is  that  it  makes  use 
of  a  contrivance  called  government,  we  rnay 
say  that  it  deals  with  government  as  political 
economy  deals  with  wealth,  as  biology  deals 
with  life,  as  algebra  deals  with  numbers,  and 
as  geometry  deals  with  space  and  magnitude." 
It  is  the  province  of  political  science  to  discover 
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proper  tests  for  the  classification  of  govern- 
ments as  well  as  correct  principles  for  the 
organization  or  admniistration  of  government. 
Whether  political  power  shall  be  vested  in  the 
few  or  the  many,  what  shall  be  the  qualifica- 
tion of  those  who  choose  and  those  who  hold 
government  offices  and  mandates,  whether  a 
written  constitution  is  preferable  to  an  unwrit- 
ten one,  whether  legislative,  executive  and  ju- 
dicial functions  should  be  exercised  by  the  same 
or  different  organs,  whether  the  bicameral  form 
of  legislature  has  advantages  over  the  single- 
chambered  body,  the  relation  between  govern- 
ment and  liberty,  the  proper  sphere  of  govern- 
ment activity,  the  conception  and  organization 
of  sovereignty,  the  principles  governing  the  or- 
ganization and  powers  of  the  executive,  the 
legislature  and  the  judiciary  are  some  of  the 
problems  of  general  political  science.  In  its 
nature  political  science  may  be  descriptive  or 
historical.  Descriptive  political  science  deals 
with  existing  constitutions  and  treats  of  princi- 
ples which  are  applied  in  practice.  Historical 
political  science  treats  of  constitutions  which 
have  obtained  in  the  past  and  of  the  growth 
and  development  of  political  ideas.  Political 
science  is  sometimes  said  to  differ  from  politics 
in  that  the  latter  has  to  do  rather  with  the  prac- 
tical administration  of  government  and  from 
political  philosophy  in  that  the  latter  is  concerned 
with  a  theoretical  examination  of  the  concepts 
which  underlie  political  science.  According  to 
this  distinction  political  science  has  to  do  only 
with  those  political  ideas  which  are  scientific.  It 
is  closely  allied  to  history  and  political  economy. 
Its  relation  to  history  is  ingeniously  described 
by  the  eminent  authority  referred  to  above.  He 
says  that  history  is  the  residuum  left  when  one 
group  of  facts  after  another  has  been  taken 
possession  of  by  some  science.  As  this  process 
of  appropriation  goes  on,  the  residuum  will 
eventually  become  the  property  of  a  single  science 
—  political  science,  a  science  which  has  for  a 
long  time  been  insensibly  growing  up  by  the 
side  of  history  and  in  close  connection  with  it. 
Political  science  draws  many  if  not  most  of  its 
materials  from  history,  and  the  principles  which 
underlie  it  are  for  the  most  part  based  on  his- 
torical facts.  Its  relation  to  economics  arises 
from  the  great  part  which  economic  influences 
play  in  determining  the  functions  and  scope  of 
government.  Thus  the  principles  underlying 
the  proper  relation  of  government  to  industry, 
as  for  example  whether  certain  industries  should 
be  encouraged  by  bounties,  subsidies  or  tariffs, 
are  afifected  largely  by  economic  considerations. 
The  method  of  the  political  scientist  is  inductive 
and  by  observation  rather  than  by  experiment, 
since  it  is  physically  impossible  for  him  to  ex- 
periment with  materials  which  form  the  basis 
of  his  study  as  in  the  case  of  those  who  study 
the  natural  sciences.  He  may,  however,  study 
existing  and  historical  constitutions  as  did  Aris- 
totle and  in  this  sense  his  method  is  experi- 
mental. 

Historically  political  science  began  with  the 
ancient  Greeks.  Other  primitive  races  lacked 
political  consciousness.  They  had  the  conscious- 
ness of  family  and  of  class,  but  not  of  the 
state  in  the  aggregate.  By  the  common  voice  of 
posterity  Aristotle  (q.v.)  is  recognized  as  the 
founder  of  political  science  and  his  comment- 
aries   still    occupy    an    important    place    in    the 


literature  of  the  subject.  He  it  was  who  first 
gave  to  politics  the  character  of  an  independent 
science.  He  mastered  in  the  concrete  a  large 
number  of  constitutions,  mostly  Greek,  and  from 
the  mass  of  facts  thus  gathered  he  laid  down 
the  body  of  general  principles  which  constitute 
his  system  of  politics.  He  was  the  first  to 
classify  governments  into  monarchies,  aristoc- 
racies and  democracies  and  although  many  of 
his  other  theories  have  long  since  been  rejected 
this  classification  is  still  accepted  as  the  most 
scientific  and  convenient.  The  corresponding 
perversions  he  designated  as  tyrannies,  oli- 
garchies, and  democracies.  He  laid  down  the 
important  maxim  that  man  is  by  nature  a  polit- 
ical animal  and  that  therefore  the  state  is 
necessary  to  a  complete  and  all-sufficing  life; 
he  drew  a  distinction  between  ethics  and  politics; 
taught  that  the  state  was  not  an  affair  of  mere 
convention  but  the  result  of  growth  and  evolu- 
tion ;  and  discussed  with  scientific  method  the 
various  types  and  forms  of  government,  the 
theory  of  sovereignty,  the  institution  of  slavery 
and  private  property.  Three  elements,  he  said, 
were  essential  to  every  government.  They  were : 
a  deliberative  organization,  a  system  of  magis- 
trates, and  a  judicial  organization.  He  asserted 
that  the  best  constitution  is  one  framed  and 
administered  for  the  common  good,  but  that  the 
best  for  one  people  vifas  not  necessarily  good  for 
all ;  that  some  are  born  to  command  and  others 
to  obey ;  he  emphasized  the  principle  of  the  re- 
sponsibility of  power  and  expressed  the  opinion 
that  government  by  the  middle  classes  was  the 
most  desirable.  The  chief  merit  of  Aristotle's 
work  was  that  he  studied  exhaustively  the  ma- 
terials at  hand  and  reduced  to  a  clean-cut  syste- 
matic form  the  general  principles  which  he  was 
able  to  gather  from  his  studies.  In  other  words 
he  created  a  science  of  politics.  Among  his 
countrymen  Plato  (q.v.)  was  the  only  other 
scholar  who  contributed  anything  worth  men- 
tioning to  political  science,  and  his  treatment 
of  politics  was  largely  incidental  to  his  ethical 
philosophy,  it  scarcely  ever  rising  to  the  dignity 
of  a  science.  In  the  'Republic,'  which  was  the 
greatest  of  his  works,  he  formulated  the  con- 
ception of  a  state  in  which  absolute  justice 
prevails  —  an  ideal  commonwealth  such  as  has 
never  existed,  in  fact,  nor  probably  ever  will. 
Three  classes,  he  affirmed,  were  necessary  to 
every  state.  They  were  producers,  warriors  and 
magistrates,  and  every  member  must  be  assigned 
to  the  class  for  which  he  is  best  fitted.  He  did 
not  recognize  the  right  of  private  property,  but 
insisted  upon  a  uniform  system  of  public  edu- 
cation. In  fact  he  believed  that  the  only  true 
way  to  the  perfect  state  was  through  education. 
The  function  of  the  magistrates  was  to  be  lim- 
ited—  practically  to  the  training  of  children, 
every  detail  of  their  early  life  being  prescribed 
by  the  state.  His  idea  of  government  was  that 
of  the  aristocratic  form ;  but  he  believed  in  an 
aristocracy  of  merit  rather  than  of  wealth.  He 
proposed  that  philosophers  should  constitute 
the  governing  class,  to  exclude  poetry  from  the 
state,  to  place  women  on  an  equality  with  man 
so  far  as  political  and  military  obligations  were 
concerned.  Some  of  his  teachings,  however, 
were  not  purely  Utopian;  such  for  example  as 
the  opinion  that  the  strength  of  the  state  was  vir- 
tue and  education,  and  that  the  guaranty  of  civil 
liberty   could  only   be   had   in  a   well   balanced 
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constitution.  His  classification  of  governments 
was  the  same  as  that  of  Aristotle  except  that 
he  added  two  other  types,  namely,  tyranny  and 
oligarchy,  which  is  his  last  and  most  extensive 
treatise.  In  the  'Laws'  he  abandons  somewhat 
his  utopianism  and  seeks  to  present  a  practical 
code  for  the  government  of  men.  It  proposed 
regulations  for  the  minutest  details  of  domestic 
life  and  recognized  the  institutions  of  marriage 
and  private  property,  which  had  no  place  in 
his  earlier  treatises.  It  was  he,  as  Sir  Fred- 
erick Pollock  shows,  who  first  worked  out  the 
theory  that  government  is  a  special  art  and  can 
be  exercised  only  by  competent  persons.  His 
idea  of  government  by  philosophers,  however, 
would  now  be  ridiculed.  Strictly  speaking  he 
had  no  theory  of  the  state,  and  his  political  ideas 
generally  have  had  little  permanent  influence 
upon  the  history  of  politics.  The  same  may  be 
said  of  the  post-Aristotelian  Greek  scholars, 
although  it  may  be  said  that  the  Stoics  contrib- 
uted the  idea  of  the  law  of  nature  and  the  idea 
of  citizenship.  In  the  domain  of  political  science 
the  Romans  were  servile  imitators  of  the  Greeks 
and  therefore  contributed  little  of  permanent 
influence.  They  were  successful  rulers  and  ad- 
ministrators, were  skilful  in  the  formulation  of 
rights  and  accomplished  wonders  in  the  domain 
of  jurisprudence,  but  when  Rome  became  a 
world  state,  carrying  with  it  the  destruction  of 
all  independent  political  life,  there  was  no  place 
for  theoretical  politics.  The  Latin  mind,  in  fact, 
was  not  given  to  speculation.  Polybius  and 
Cicero  are  almost  the  only  names  among  the 
Roman  theorizers,  and  their  investigations  were 
confined  entirely  to  the  Roman  state.  Polybius 
produced  a  remarkable  treatise  on  the  con- 
stitution of  Rome  which  had  an  important 
influence  upon  later  Roman  politics.  His  discus- 
sion of  the  forms  of  government  is  also  worthy 
of  note.  In  Cicero's  political  writings  of  which 
the  'Laws'  and  the  'Republic'  were  the  most 
notable,  we  find  developed  the  idea  of  a  mi.xed 
government,  containing  royal,  aristocratic  and 
popular  elements  —  a  type  which  Cicero  believed 
would  prove  to  be  most  stable  because  of  its 
triune  basis.  His  classification  of  government 
was  the  same  as  that  of  Aristotle.  Cicero's 
most  important  contribution  to  political  science 
was  the  presentation  of  a  clear  and  definite 
conception  of  natural  law,  which  he  defined  as 
the  supreme  principle  common  to  all  nations. 
During  the  Middle  Ages  few  or  no  important 
contributions  were  made  to  political  science. 
As  James  Bryce  points  out  the  Mediaeval  period 
was  essentially  unpolitical.  The  decisive  spirit- 
ual force  was  religion.  Political  self-conscious- 
ness was  lacking.  One  and  only  one  great 
question  dominated  the  political  and  intellectual 
life  of  the  time  and  that  was  the  long  con- 
troversy between  the  temporal  and  spiritual 
powers.  It  involved  the  relation  of  church  and 
state  and  incidentally  the  nature  of  the  civil 
power,  the  principle  of  the  divine  right  of  kings 
and  the  sovereignty  of  the  people.  A  number 
of  scholars,  mostly  theologians,  arose  to  defend 
the  claims  of  the  Church  to  supremacy  over  the 
civil  power.  Of  these,  John  of  Salisbury  and 
Saint  Thomas  Aquinas  were  probably  the  most 
notable.  In  the  'Polycraticus'  the  former  dis- 
cusses monarchy  as  a  form  of  government  and 
justifies  the  crime  of  tyrannicide;  in  the  'Summa 
Theologia,'   one  of  the  greatest  treatises  of  the 


Middle  Ages,  the  latter  discusses  the  various 
kinds  of  law,  natural  justice,  the  nature  and 
forms  of  political  authority  and  the  functions 
of  government.  On  the  other  hand,  Dante, 
Occam,  Marsiglio  of  Padua,  and  other  juris- 
consults defended  the  claims  of  the  civil  power. 
To  mention  the  most  important  of  the  numerous 
treatises  that  followed,  Dante's  'De  Monarchia' 
discussed  the  monarchial  form  of  government  as 
the  best  of  all  forms  and  asserted  that  a  uni- 
versal monarchy  on  the  old  imperial  lines  was 
necessary  for  the  highest  development  of  man- 
kind. A  universal  monarch  he  said,  having 
no  rival  to  fear  and  no  further  ambition  to 
satisfy,  could  have  no  motive  for  ruling  unjustly, 
Occam's  and  Marsiglio's  discussions  of  sov- 
ereignty and  representation  are  of  interest  only 
to  the  student  of  political  theory.  Modern 
political  science  really  begins  with  Machiavelli, 
an  Italian  who  wrote  during  the  latter  part  of 
the  15th  century,  pie  was  devoted  to  the  study 
of  political  science  and  like  Aristotle  regarded 
the  state  as  the  highest  good.  His  chief  works 
were  the  'Discourse  on  Livius'  and  the  'Prince,' 
the  latter  a  treatise  which  w'as  designed  to  fur- 
nish adxice  to  princes  as  to  how  they  might  best 
obtain  their  ends.  The  treatise  is  chiefly  notable 
for  its  details  of  statecraft  rather  than  for  any 
theory  of  the  state.  It  makes  a  complete  sepa- 
ration of  ethics  and  politics,  in  fact  takes  no 
account  of  morality.  Into  politics  he  introduces 
cruelty  and  bad  faith,  and  teaches  that  a  prince 
is  justified  in  resorting  to  deceit,  treachery, 
treason,  cruelty  and  even  murder  in  order  to 
accomplish  his  ends.  For  this  purpose  such 
conduct  seemed  to  him  to  be  perfectly  innocent 
and  he  recommended  it  without  scruple.  In 
the  following  century  an  important  contribution 
to  the  literature  of  political  science  was  Lan- 
guet's  'Vindicife  contra  Tyrannos,'  the  first 
treatise  which  defined  the  relationship  existing 
between  rulers  and  subjects  as  one  of  contract. 
This  is  not  to  be  confused  with  the  principle  of 
contract  as  a  theory  of  the  origin  of  the  state. 
The  work  was  also  notable  for  its  strong  plea 
for  resistance  to  rulers  who  violate  the  contract 
existing  between  them  and  the  people.  A  monu- 
mental contribution  to  political  science  was  Jean 
Bodin's  'De  Republica,'  published  in  1577.  It  is 
a  polemical  treatise  conceived  on  the  plan  of 
Aristotle's  'Politics'  and  is  notable  for  contain- 
ing the  first  definite  enunciation  of  the  modern 
political  doctrine  concerning  the  nature  and  loca- 
tion of  sovereignty.  He  shows  that  in  every 
independent  state  there  must  be  some  authority, 
whether  single  or  collective,  whereby  the  laws 
are  enacted.  This  authority  is  the  sovereign  and 
being  the  source  of  law  must  be  supreme  over 
the  law.  "He  is  sovereign,"  said  Bodin,  "who 
sees  no  one  greater  than  himself  except  God." 
He  defines  sovereignty  as  a  "power  supreme 
over  citizens  and  subjects,  itself  not  bound  by 
the  laws,"  and  asserted  that  it  was  a  unit  and 
hence  indivisible.  This  view  of  sovereignty 
was  in  the  following  century  adopted  by  Hobbes 
and  ultimately  came  to  be  the  generally  accepted 
view  of  the  publicists.  He  is  entitled,  says  Sir 
Frederick  Pollock,  to  share  with  Hobbes  the 
renown  of  having  founded  the  modern  theory  of 
the  state.  In  the  17th  century  the  two  most 
distinguished  names  in  the  annals  of  political 
science  are  those  of  Thomas  Hobbes  and  John 
Locke,    both    Englishmen,    one    a    defender    of 


POLITICAL  SCIENCE 


the  absolutism  of  the   Stuarts,  the  other  a   de- 
fender of  the  revolution  and  a  champion  of  the 
sovereignty  of  the  people.    Hobbes'  most  famous 
treatise  was  the  'Leviathan  or  De  Cive'  and  the 
two   most   important   principles   which   he   there 
lays  down  relate  to  sovereignty  and  the  origin 
of    society    through    contract.      Like    Bodin    he 
taught    that   sovereignty    was    legally    unlimited 
and  subject  to  no  higher  powers.    The  sovereign, 
he  said,  was  a  public  personage  vested  with  ab- 
solute power,  it  might  be  arbitrary,  it  might  be 
benevolent.      No   subject   had   a   right   to    resist 
the   sovereign,    for   that    would   be   violation   of 
his  contract  with  all  the  other  members  of  the 
state.     His   political   science  made  no  place   for 
popular  sovereignt}',  but  it  was  Hobbes'  doctrine 
of  the  state  of  nature  and  the  contract  theory  of 
the  origin  of  the  state  that  made  his  work  most 
famous.     His  view  of  a  state  of  nature  was  that 
of  a  pre-social  condition  in  which  men  were  in 
a  state  of  perpetual  war  with  one  another,  each 
appropriating   what   he   could   get   and   hold   by 
physical  force.     To  escape  from  this  intolerable 
condition   and   provide    for   the   security   of  all, 
each   was   induced   to   resign   certain   of  his   so- 
called    rights    over    all     things    and    surrender 
them  to  some  common  authority,  thus  forming  a 
mutual    covenant    for    the    protection    of    other 
rights.     Each  entered  into  a  contract  with  all  by 
which  he  agreed  to  divest  himself  of  the  natural 
liberty    of    hindering    his    fellow    men    in    their 
efforts  to  obtain  the  same  right.      Hobbes'  doc- 
trine thus  differed   from   that  of  the   <Vindicia: 
contra    Tyrannos'    of   Languet   in    holding   that 
the  sovereign  is  no  party  to  the  contract  but  only 
an  authority  set  up  as  a  result  of  contract  among 
the   subjects   of  the   state.     He,  therefore,   sur- 
renders  nothing,   but   retains   his   natural   rights 
as  though  he  were  in  a  state  of  nature.     Nor 
can  he  be  accused  of  breach  of  contract,  because 
he  has   promised  nothing.     The  idea  of  justice 
had  no  place  in  such  a  state  nor  had  the  con- 
ception  of   private   property   yet   arisen.     Locke 
wrote   as   a   defender   of  the   principles    of   the 
revolution  of  1688  and  his  'Essay  on  Civil  Gov- 
ernment'   is  one  of  the  most   notable  treatises 
on    political    science    published   before   the    19th 
century.     Like   Hobbes  he   accepts  the  contract 
theory  of  the  origin  of  society  as   well  as  the 
idea  of  the   state  of  nature.     He  differed   from 
Hobbes,   however,   in   his   view   of  the   state   of 
nature,  holding  that  it  was  not  a  state  of  license 
or  anarchy  or  a  condition  of  perpetual  warfare, 
but  merely  a  condition  in   which   men   have  no 
common  superior.     Each  individual  is  limited  in 
his  action  by  the  law  of  reason  or  natural  jus- 
tice, while  the  institution  of  private  property,  the 
right  to  labor,  and  the  right  of  liberty,  occupied 
an  important  place  in  the  pre-social  state  as  he 
understood  it.     Hobbes'  doctrine  of  the   remm- 
ciation   of   rights  to   an  absolute   ruler  he  also 
rejects.     Locke's   doctrines    had   more    influence 
perhaps   on   American   political   philosophy   than 
those   of  any  other  man.      Passing  over   minor 
writers  of  the  period  we  are  brought  to  Montes- 
quieu, who  about  the  middle  of  the  l8th  century 
rnade   several   monumental   contributions  to  the 
literature  of  political   science,  the   most  notable 
being  his  'Esprit  de  Lois,'  published  in  1748,  a 
work  which  was  the  result  of  great  study  and 
research.      It   has   been   said   that   his   two  main 
ideas  were:   (i)   the  construction  of  a  compara- 
tive theory  of  legislation  and  institutions  adapted 


to  the  political  needs  of  different  forms  of  gov- 
ernment; and  (2j  a  comparative  theory  of  politics 
and  law  based  on  wide  observation  of  the  actual 
systems  of  different  lands  and  ages.  He  dis- 
cussed intelligently  the  various  forms  of  govern- 
ment, the  corruption  of  democracies,  the  influence 
upon  politics  of  the  elements  of  air,  sun,  geog- 
raphy, climate,  race,  etc.  Perhaps  the  best 
known  and  the  most  permanent  in  its  effects  of 
Jlontesquieu's  political  doctrines  was  his  theory 
of  the  separation  of  powers  and  of  checks  and 
balances  in  government.  The  idea  of  the  three- 
fold character  of  governmental  powers  (legisla- 
tive, executive  and  judicial)  was  as  old  as 
Aristotle,  but  it  remained  for  Montesquieu  to 
show  that  the  exercise  of  each  group  of  these 
functions  by  separate  and  distinct  organs  was  an 
essential  condition  of  liberty.  If  all  these  func- 
tions are  exercised  by  one  and  the  same  organ, 
that  is,  if  the  same  organ  legislates,  interprets 
and  executes,  its  legal  sanction  is  that  of  a 
tyrant.  This  principle  was  destined  to  have  a 
large  influence  upon  the  political  development 
of  the  United  States  and  was  in  the  course  of 
time  adopted  by  all  the  States  and  by  the  na- 
tional government. 

The  last  contribution  of  note  in  the  field  of 
political  science  in  the  l8th  century  was  that  of 
Jean  Jacques  Rousseau.  This  contribution  con- 
sisted (t)  of  his  theory  of  sovereignty  and  (2) 
of  his  theory  of  the  social  contract.  As  opposed 
to  the  doctrine  of  the  jurisconsults  who  held  that 
the  will  of  the  prince  was  law,  Rousseau  asserted 
the  omnipotence  of  the  people.  In  the  'Contrat 
Social,'  his  most  notable  work,  the  theory  of  the 
origin  of  the  state  as  enunciated  by  Hobbes  and 
Locke  w^as  elaborated.  Like  Locke,  Rousseau 
maintained  that  pre-social  men  were  not  in  a 
state  of  perpetual  warfare  nor  in  a  condition 
of  unrestricted  license.  During  the  19th  cen- 
tury the  names  of  De  Tocqueville  in  France, 
Bluntschli  in  Germany,  and  Herbert  Spencer  in 
England,  are  perhaps  the  best  known.  De  Tocque- 
ville's  'Democracy  in  America*  was  a  philo- 
sophical examination  of  political  institutions  in 
the  United  States  based  to  some  extent  on  per- 
sona! observation.  Herbert  Spencer's  'Political 
Institutions,'  his  'Principles  of  Sociology'  and 
his  'Man  vs.  the  State'  are  substantial  contri- 
butions to  the  literature  of  political  science.  The 
individualistic  conception  of  government  activ- 
ity which  he  sets  fortli  is  perhaps  the  most  no- 
table plea  for  the  laisscz-fairc  principles  to  be 
found  anywhere.  Bluntschli's  'Theory  of  the 
State'  is  a  profound  treatise  on  the  nature  and 
attributes  of  the  state. 

In  the  United  States  the  contributions  to 
political  science  have,  for  the  most  part,  been 
of  little  consequence.  The  American  mind  is 
practical  rather  than  speculative,  and  while  the 
Americans  have  shown  great  skill  in  the  prepa- 
ration of  constitutions  and  the  formulation  of 
rights,  they  have  given  little  attention  to  the 
scientific  discussion  of  the  state.  Most  of  the 
principles  of  our  political  science  were  inherited 
from  England.  The  ideas  of  natural  rights, 
popular  sovereignty,  representation,  etc.,  were 
the  familiar  doctrines  of  the  Puritan  revolution, 
while  the  idea  of  the  separation  of  powers  came 
from  Montesquieu.  The  first  and  one  of  the 
greatest  American  treatises  on  political  science 
was  the  'Federalist,'  written  by  Flamilton,  Mad- 
ison, and  Jay  in  1788  to  secure  the  adoption  of 
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the  Constitution.  But  being  a  lawyer's  brief,  it 
lacks  the  element  of  an  unbiased  philosophical 
discussion.  Thomas  JetYerson  contributed  vari- 
ous ideas  of  a  speculative  character,  but  they 
never  took  the  form  of  a  systematic  treatise  and 
scarcely  rose  to  the  dignity  of  a  scientific  exam- 
ination of  the  subjects  treated.  John  C.  Cal- 
houn's 'Disquisition  on  Government,'  written  in 
1850,  is  an  original  and  profound  essay  on  the 
nature  of  government,  and  has  scarcely  been 
surpassed  by  any  other  American  contribution 
in  this  respect.  Two  other  works  deserving  of 
mention  are  Francis  Lieber's  'Political  Ethics' 
and  Theodore  Woolsey's  'Political  Science.' 
Lieber's  work  was  the  first  approach  to  a  syste- 
matic treatise  on  political  science  ever  published 
in  America  and  has  had  great  influence  upon  the 
political  thought  of  the  nation.  His  'Civil  Lib- 
erty and  Self-Government'  also  occupies  a  dis- 
tinct place  in  the  literature  of  the  subject.  A 
more  valuable  treatise  still  is  Woolsey's  work 
first  published  in  1877  and  is  without  doubt  the 
most  scholarly  and  systematic  presentation  of 
the  principles  of  political  science  which  has 
appeared  from  the  pen  of  an  American.  The 
most  recent  contribution  is  Burgess'  'Political 
Science  and  Constitutional  Law,'  \vhich  discusses 
in  a  profound  way  the  nature  and  origin  of  the 
state,  the  conception  of  sovereignty,  and  the 
relation  of  government  to  liberty.  Probably  no 
contribution  has  had  such  influence  in  clarifying 
Airierican  conceptions  on  these  phases  of  polit- 
ical science. 

(See  also  articles  State;  Sovereignty;  and 
the  Sections  on  Government  of  the  various 
countries.)  In  addition  to  the  works  cited  con- 
sult Pollock,  'History  of  the  Science  of  Poli- 
tics' ;  Seeley,  'Introduction  to  Political  Sci- 
ence';  Dunning,  'Political  Theory  of  the 
Ancient  or  Medireval  World'  ;  Willoughby,  'The 
Nature  of  the  State';  also  'Political  Theories 
of  the  Ancients.'  James  Wilford  Garner, 
Professor  of  Political  Science,  Utiiversity  of 
Illinois. 

Politics.     See  Election  ;  Political  Science. 

Poliziano,  po-let-se-ii'no,  Angelo.  See 
Politianus,  Angelus. 

Polk,  pok,  James  Knox,  nth  president  of 
the  United  States:  b.  Mecklenburg  County.  N. 
C,  2  Nov.  1795;  d.  Nashville,  Tenn.,  15  June 
1849.  His  ancestors  bore  the  name  of  Pollock 
and  came  to  America  from  the  north  of  Ireland 
early  in  the  i8th  century.  He  was  graduated 
from  the  University  of  North  Carolina  in  1818, 
studied  law  with  Felix  Grundy  (q.v.)  of  Ten- 
nessee, in  1820  was  admitted  to  the  bar,  and 
established  a  law  practice  in  Columbia,  Tenn. 
In  1823  he  entered  political  life  as  a  member 
of  the  Tennessee  legislature,  and  in  1825  was 
elected  to  Congress  where  he  served  seven  terms 
in  succession.  He  was  Speaker  of  the  24th  and 
2Sth  Congresses  and  maintained  throughout  his 
14  years'  service  a  reputation  as  a  consistent  Dem- 
ocrat, a  ready  and  able  debater,  and  as  Speaker 
presided  at  a  time  when  party  feeling  was  par- 
ticularly bitter,  in  so  just  and  impartial  a  manner 
as  to  win  the  praise  of  even  his  political  op- 
ponents, and  his  rulings  though  frequently  ap- 
pealed from  were  almost  invariably  sustained 
by  the  House,  irrespective  of  party.  He  was  a 
loyal  supporter  of  Jackson  and  Van  Buren,  but 
an  opponent  of  Adams.     In  1839  he  was  elected 


governor  of  Tennessee,  but  was  defeated  for 
re-election  both  in  1841  and  1843.  His  popularity 
with  his  party,  however,  did  not  wane  and  he 
now  became  candidate  for  the  vice-presidency. 
Parly  opposition  to  Van  Buren  rendered  his 
renomination  in  1844  impracticable  and  Polk  as 
a  compromise  candidate  received  a  unanimous 
nomination  on  the  ninth  ballot.  The  contest  for 
election  was  a  memorable  one.  Henry  Clay,  the 
Whig  candidate,  was  the  most  distinguished  man 
in  his  party,  but  his  attitude  in  regard  to  the 
annexation  of  Texas  had  won  disfavor  in  certain 
portions  of  the  country,  and  the  Democratic 
platform,  favoring  the  "reoccupation  of  Oregon 
and  the  reannexation  of  Texas,"  proved  strong 
enough  to  win  support  in  both  the  North  and 
the  South  and  resulted  in  Polk's  election.  The 
majorities  were  small,  and  unfairness  has  some- 
times, though  unjustly,  been  charged  against 
the  Democratic  party ;  but  in  the  electoral  col- 
lege Polk  received  170  votes  as  against  105  for 
Clay.  His  administration,  with  George  M.  Dal- 
las as  Vice-President,  was  eventful  and  successful 
though  not  brilliant.  He  secured  a  settlement 
of  the  Oregon  boundary  dispute  with  England, 
accepting  in  behalf  of  the  United  States  the 
parallel  of  49°  as  the  northern  boundary  line, 
though  much  opposition  to  this  course  was 
evinced,  since  one  of  the  party  cries  in  the  elec- 
tion had  been  the  claim  for  54°  40'  N.  as  the 
northern  limit.  A  second  boundary  dispute  arose 
with  Mexico,  resulting  in  1846  in  the  declaration 
of  war  with  that  country  which  terminated  in 
the  acquisition  by  the  United  States  of  the  vast 
territory  of  California  and  New  Mexico.  Fur- 
ther important  events  of  his  administration  were 
the  passage  in  1846  of  a  tarift'  law  based  on  the 
principle  of  tariff  for  revenue  only,  and  of  a  bill 
designated  to  establish  an  independent  United 
States  treasury.  He  vetoed  the  river  and  harbor 
bill  as  being  an  unjustifiable  expenditure,  and 
with  the  exception  of  the  debate  over  the  Wil- 
mot  Proviso  and  that  of  the  bill  organizing 
the  Territory  of  Oregon  there  was  little  of  mo- 
ment concerning  the  slavery  question.  He  was 
a  man  of  ability,  though  far  from  brilliant,  of 
character  above  reproach,  quiet  in  habits,  con- 
sistent in  principles,  and  on  the  whole  a  success- 
ful statesman.  Several  biographies  of  Polk  exist, 
a  collection  of  his  papers  is  the  property  of  the 
Chicago  Historical  Society,  and  his  manuscript 
diary  is  in  the  Leno.x  Library,  New  York. 

Polk,  Leonidas,  American  general  and 
Protestant  Episcopal  bishop :  b.  Raleigh,  N.  C, 
10  April  1806 ;  d.  Pine  Mountain,  Ga.,  14  June 
1864.  He  was  a  cousin  of  President  Polk  (q.v.). 
Educated  at  the  L^nited  States  Military  Academy 
he  subsequently  studied  for  the  ministry,  and  in 
1831  took  priest's  orders  in  the  Episcopal  Church. 
In  1838  he  was  consecrated  missionary  bishop  of 
the  Southwest  Indian  Territory,  Alabama,  ^Iis- 
sissippi,  and  Louisiana.  In  1841  he  was  ap- 
pointed bishop  of  Louisiana,  and  his  plan  for  a 
system  of  higher  education  in  the  South  had  its 
outcome  in  Sewanee  L^niversity  and  the  Uni- 
versity of  the  South,  established  in  1858.  He 
was  an  ardent  lover  of  the  South  and  soon 
after  the  outbreak  of  the  Civil  War  was  offered 
a  major-generalship  in  the  Confederate  army 
and,  accepting  it,  proceeded  to  fortify  strongly 
strategic  points  on  the  Mississippi.  At  Shiloh 
and  at  Corinth  he  commanded  the  First  corps ; 
in  October  1862  he  was  promoted  to  lieutenant- 


JAMES    K.    POLK. 

ELEVENTH   PRESIDENT   OF   THE   UNITED   STATES. 


POLKA  —  POLLARD 


general,  and  in  November  conducted  the  retreat 
from  Kentucky.  In  December  1863  he  was  pro- 
moted to  the  Department  of  Alabama,  Missis- 
sippi, and  eastern  Louisiana,  and  afterward 
joined  Johnston  in  opposing  Sherman's  march  to 
Atlanta.  He  was  killed  by  a  cannon  ball  while 
reconnoitering  on  Pine  Mountain.  Consult 
"Life'  by  his  son,  W.  M.  Polk  (1893). 

Porka,  a  dance  of  Bohemian  or  Polish 
origin,  the  name  being  derived  from  the  Bo- 
hemian pulka,  half,  from  the  half-step  that  char- 
acterizes the  dance,  or  from  Polka,  a  Polish 
woman.  It  was  introduced  at  Prague  about  1835, 
and  in  1839  was  brought  by  a  part  of  the  musical 
band  of  the  Prague  sharpshooters,  under  the 
management  of  Pergler,  to  Vienna,  where  both 
the  music  and  dance  met  with  extraordinary  ac- 
ceptance. In  1840  it  was  received  with  the 
greatest  applause  at  the  Odeon  Theatre  in  Paris, 
and  was  soon  the  favorite  dance  at  all  the  public 
and  private  balls  of  that  capital.  It  spread 
rapidly  into  every  country  of  Europe,  and  is 
now  common  in  every  part  of  the  civilized  world. 
The  music  is  written  in  |  time,  the  first  three 
quavers  being  generally  strongly  accentuated. 

Polko,  pol'ko,  Elise  Vogel,  German  nov- 
elist: b.  Leipsic,  Germany,  31  Jan.  1823;  d. 
Munich  15  May  1899.  She  was  a  sister  of 
Eduard  Vogel,  the  African  explorer,  and  at- 
tained considerable  fame  as  a  public  singer,  but 
retired  from  the  stage  after  her  marriage  to 
Polko,  a  scientist,  and  thenceforth  devoted  her- 
self to  literature,  in  which  field  she  won  much 
notice.  Her  'Musikalische  Marchen*  (1852) 
was  translated  into  English,  as  were  others  of 
her  books.  She  published:  'Ein  Frauenleben' 
(1854);  'Erinnerungen  an  Felix  Mendelssohn 
Bartholdy>  (1868);  <Aus  dem  Jahre  1870'; 
<Neues  Marchenbuch>    (1884)  ;  etc. 

Poll-evil,  a  swelling  followed  by  severe 
ulceration,  on  the  neck  or  head  of  a  horse,  which 
often  results  from  a  bruise,  undue  pressure  of 
halter  or  similar  injury  to  the  flesh.  As  soon  as 
it  becomes  evident  that  pus  is  forming  warm 
poultices  should  be  applied  to  hasten  the  pro- 
cess. When  ripe  the  swelling  should  be  lanced 
and  kept  open  by  a  seton  until  thoroughly 
drained  and  clean  and  in  proper  condition  to 
heal  properly.  Careful  treatment  is  necessary 
to  prevent  serious  injury  to  an  animal  so  afflicted. 

Poll-tax.     See  Capitation;  Taxation. 

Pol'lack,  or  Coalfish,  a  dark  green  fish 
(Pollachhts  rirciis)  of  the  cod  family,  which 
is  common  throughout  the  North  Atlantic,  and 
differs  from  the  cod  in  seeking  its  food  in  shoals 
at  the  surface  as  well  as  near  the  bottom.  In 
such  surface  excursions  they  pour  out  their 
spawn,  which  floats  and  quickly  hatches.  The 
flesh  is  highly  esteemed  onthe  British  and  Cana- 
dian coasts,  but  is  not  commonly  known  in  the 
United  States.  Very  similar  fishes  occur  in  the 
North  Pacific,  one  of  which  is  highly  important 
to  the  Alaskan  coast  natives  who  call  it  beshow. 
All  of  these  fishes  yield  a  valuable  liver-oil ;  and 
the  eastern  ones,  at  least,  afford  good  sport  with 
hook  and  line. 

Pollaiuolo,  p6I-la-yoo-o'lo,  Antonio,  Ital- 
ian painter,  sculptor,  and  goldsmith :  b.  Florence 
1429;  d.  Rome  1498.  He  was  a  pupil  of  Dona- 
tello  and  Paolo  Ucello,  sculptor.  Chiefly  known 
as  a  sculptor,  his  paintings,  however,  have  a  dis- 
tinct place  in  the  development  of  Italian  art  from 
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their  power  in  the  expression  of  action,  this 
quality  best  exhibited  in  his  "Hercules  Strangling 
Antaus*  in  the  Uffizi,  and  the  "David'  at  Ber- 
lin. His  other  occupations  lend  a  certain  char- 
acter of  hardness  to  his  painting,  which  also 
exhibits  his  superior  knowledge  of  anatomy,  he 
being  the  first  to  study  from  dissection.  His 
brother  Pietro:  b.  Florence  1443;  d.  there  1496, 
was  associated  with  him  in  all  his  works,  and 
did  much  independent  painting.  Pictures  as- 
signed to  him  are  the  'Annunciation'  in  Berlin, 
and  a  fresco  of  Saint  Christopher  in  the  Metro- 
politan Museum,  New  York. 

Pollaiuolo,  Simone  del  («Il  Cronacv"), 
Italian  architect;  b.  Florence  1457;  d.  1508.  He 
studied  the  architectural  remains  of  antiquity 
at  Rome  for  a  number  of  years  before  undertak- 
ing any  original  work;  and  his  constant  habit 
of  describing  them  to  his  friends,  after  his  return 
to  Florence,  won  for  him  the  title  "'II  Cronaca," 
("the  Chronicler").  His  masterpiece  is  the  cor- 
nice added  to  the  fagade  of  the  Palazzo  Strozzi, 
of  which  he  had  been  appointed  architect.  He 
built  at  Florence  the  Palazzo  Guadagni  and  the 
Church  of  San  Salvador  al  Monte,  also  the  Sac- 
risty of  San  Spirito,  the  court  of  the  Palazzo 
Strozzi,  and  the  great  hall  of  the  Palazzo  Vec- 
chio.  He  must  be  looked  upon  as  one  of  the 
leading  architects  of  the  original  Renaissance 
style  in  Italy.  Consult  Geymiiller-Stegmann, 
'Die  Architektur  der  Renaissance  in  Toscana* 
(i88s-<j6). 

Pollak,  pol'ak,  Gustav,  American  editor: 
b.  Vienna  4  May  1849.  After  a  course  of  study  in 
the  schools  of  his  native  city,  he  came  to  the 
United  States  in  1866,  where  he  has  devoted 
himself  largely  to  editorial  work.  A  contributor 
to  'The  Nation'  from  1874,  he  has  written  chiefly 
on  foreign  politics  and  literary  subjects.  He  was 
cashier  of  The  Evening  Post  1881-93.  I"  addi- 
tion to  copious  work  on  leading  encyclopaedias, 
he  has  published:  'On  Success  in  Child  Train- 
ing* ;  'The  Century  Book  for  Mothers,'  in  which 
he  was  joint-editor. 

Pol"lanarru'a,  Ceylon,  a  ruined  city  and 
formerly  capital  of  Ceylon,  situated  about  60 
miles  northeast  of  Candy.  There  are  numerous 
large  stone  figures  of  Buddha,  and  remains  of 
temples  and  other  buildings.  It  flourished  from 
the  8th  to  the  beginning  of  the  13th  century.  It 
is  now  called  Topare. 

Pollard,  pol'ard.  Edward  Albert,  American 
journalist  and  author:  b.  Nelson  County,  Va., 
27  Feb.  1828;  d.  Lynchburg,  Va.,  12  Dec.  1872. 
He  was  graduated  from  the  University  of  Vir- 
ginia in  1849,  removed  to  California  where  he 
engaged  in  journalism,  and  was  preparing  for 
the  Episcopal  ministry  at  the  outbreak  of  the 
Civil  War,  throughout  which  he  was  editor  of 
the  Richmond  Examiner.  An  ardent  supporter 
of  the  Confederacy  he  was  nevertheless  a  bitter 
and  active  opponent  of  Jefferson  Davis.  While 
endeavoring  to  run  the  blockade  in  1865  on  his 
way  to  England  he  was  captured  and  impris- 
oned in  Fort  Monroe  for  eight  months,  when  he 
was  released  by  General  Butler.  He  was  an 
able  writer,  but  bitterly  opinionated  and  unfair 
where  his  prejudices  were  concerned.  Among 
his  numerous  works  are:  'Black  Diamonds' 
(18^9)  ;  'Southern  History  of  the  War'  (1862)  ; 
'The  Lost  Cause'  (1866);  'The  Life  of  Jeffer- 
son Davis'    (1869). 
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Pollard,  Josephine,  American  writer:  b. 
New  York  1842;  d.  there  15  Aug.  1892.  She 
was  an  editorial  writer  on  the  'Sunday  School 
Times*  from  the  time  of  its  estabhshment  in 
1876,  and  for  20  years  was  connected  with  the 
Methodist  Book  Concern.  Her  books  are  chiefly 
religious  works  and  juvenile  stories.  Among 
them  are:  'The  Gypsy  Books>  (1873-4);  'Elfin 
Land'  (1882),  poems;  'Gellivor,  a  Christmas 
Legend'  (1882);  'The  Boston  Tea  Party> 
(1882);  'Favorite  Birds  and  What  Poets  Sing 
of  Them>   (1888);  etc. 

Pollard,  Percival,  .\merican  author:  b. 
Pomerania,  Prussia,  1869.  He  came  to  the 
United  States  in  1885,  engaged  in  journalism 
in  1891,  and  has  since  been  engaged  in  editorial 
and  literary  work  in  Chicago  and  New  York. 
Among  his  published  works  are  'The  Cape  of 
Storms'  (1895)  ;  'Posters  in  Miniature'  (1896); 
'Dreams  of  To-day>  (1897);  'Tlie  Imitator' 
(1902);  'Lingo  Dan'   (1903). 

Pol'larding,  the  practice  of  cutting  oflf  the 
limbs  of  trees  at  a  given  height  in  order  to  make 
the  stubs  throw  out  numerous  adventitious  limbs. 
These  latter,  after  being  allowed  to  grow  for 
three  or  four  years,  are  cut  for  fuel  and  the 
process  continued.  In  Holland  and  other  parts 
of  Europe  where  fuel  is  high-priced  or  scarce, 
the  practice  is  very  popular;  but  in  the  United 
States  it  has  not  come  into  vogue.  It  is  also 
employed,  like  copses,  for  furnishing  bark  for 
tanning,  and  withes  for  baskets,  barrel  hoops, 
and  wickerwork.  Though  the  pollards,  as  they 
are  called,  are  unsightly  and  are  seemingly  in- 
jured by  the  operation,  they  often  become  pic- 
turesque with  age,  and  specimens  still  apparently 
thrifty  are  considered  among  the  patriarchal 
trees  of  Europe.  The  species  most  used  are 
willows,  poplars,  lindens,  alders  and  certain  elms 
and  oaks. 

Pollice  Verso,  pol'li-se  ver'so,  the  title  of 
a  famous  picture  by  the  French  painter  Gerome. 
The  words  mean  "with  turned  thumb,"  and  the 
artist  represents  the  spectators  in  the  gladiatorial 
games  turning  their  thumbs  down  as  the  vic- 
torious swordsman  sets  his  foot  upon  the  body 
of  his  vanquished  antagonist.  When  the  thumb 
was  turned  up  it  meant  that  the  vanquished 
swordsman  was  to  be  despatched  by  the  victor ; 
it  is  not  so  plain  that  the  down-turned  tliumb 
meant  mercj'. 

Pollio,  pol'i-o,  Calus  Asinius,  Roman  poet, 
historian  and  orator:  b.  76  B.C.;  d.  4  a.d.  He  is 
known  from  the  part  he  took  in  the  political 
events  of  his  time,  but  still  more  by  his  writings 
and  love  of  literature.  In  the  civil  war,  he 
(49  B.C.)  adhered  to  Julius  Caesar,  whom  (after 
defeating  Gains  Cnrius  in  Africa)  he  accom- 
panied to  Pharsalia,  and  then  to  the  African  and 
Spanish  wars.  He  was  afterward  appointed 
praetor,  and  held  the  government  of  Further 
Spain,  where  he  fought,  without  success,  against 
Sextus  Pompeuis.  When  Lepidus  and  Antony 
were  reconciled,  in  43  B.C.,  he  joined  them  with 
three  legions,  and  was  made  administrator  of 
Transpadane  Gaul.  At  this  time  he  became  the 
friend  of  Virgil,  whose  property  he  saved  from 
confiscation.  After  obtaining  the  consulship  he 
commanded  in  Illyria  and  Dalmatia,  and  for 
his  victories  was  honored  with  a  triumph  39  B.C. 
He  afterward  devoted  his  time  to  literary  pur- 
suits.   He  wrote  speeches,  tragedies,  and  a  his- 


tory of  the  civil  wars,  but  hardly  anything  of  his 
is  extant.  He  was  a  great  patron  of  literary 
men,  and  introduced  the  custom  (Recitatio)  of 
reading  aloud  works,  before  publication,  to  a 
group  of  expert  critics.  Virgil  addressed  two 
Eclogues,  and  Horace  an  ode,  to  him.  He 
founded  the  first  public  library  at  Rome.  Three 
of  his  letters  to  Cicero  are  in  the  Ciceronian 
collection,  and  there  are  some  extant  fragments 
of  his  history  of  the  civil  wars.  Wolffhn  has  on 
very  inadequate  grounds  attributed  to  him  the 
history  of  Caesar's  African  campaign  ('Bellum 
Africanum').  Consult  Aulard,  'De  Asini  Pol- 
lionis  Vita  et  Scriptis'   (1877). 

Pollnitz,  pel'nits,  Karl  Ludwig,  B.\ron, 
German  author:  b.  Issomin,  Prussia,  25  Feb. 
1692;  d.  Berlin  23  June  1775.  He  be- 
longed to  a  noble  family  Init  became  a  soldier 
of  fortune,  serving  at  different  times  in  the 
Austrian,  Papal,  and  Spanish  armies.  He  later 
gained  the  favor  of  Frederick  the  Great  who 
appointed  him  his  reader,  and  he  subsequently 
became  director  of  the  theatre  at  Berlin.  Dur- 
ing his  career  he  twice  professed  the  Calvinist 
faith  from  interested  motives,  but  before  his 
death  returned  to  the  Roman  Catholic  Church. 
His  works  are  witty  and  amusing  and  include: 
'Etat  abrege  de  la  Cour  de  Saxe'  (1734); 
'Lettres  et  Meraoires'    (1738-40);  etc. 

Pollock,  pol'ok.  Sir  Charles  Edward,  Eng- 
lish judge  and  writer  on  law:  b.  31  Oct.  1823; 
d.  Putney  21  Nov.  1897.  He  was  called  to  the 
bar  in  1847,  was  elected  bencher  of  the  Inner 
Temple  in  1866,  acquired  large  practice,  took 
silk  (that  is,  became  Queen's  counsel)  in  1866, 
and  was  knighted  in  1873.  In  the  last-named 
year  he  was  raised  to  the  exchequer  bench,  and 
through  the  judicature  acts  received  in  1875  the 
status  of  justice  of  the  high  court.  Among  his 
works  were  'The  Practice  of  the  County  Courts' 
(1851;  subseq.  eds.,  with  supplements)  ;  and  'A 
Treatise  on  the  Power  of  the  Courts  of  Common 
Law  to  Compel  the  Production  of  Documents  for 
Inspection*    (1851). 

Pollock,  Sir  Frederick,  English  jurist:  b. 
London  10  Dec.  1845.  He  was  educated  at  Eton 
and  Cambridge;  in  1871  was  called  to  the  bar 
of  Lincoln's  Inn ;  and  in  1882-3  was  professor 
of  jurisprudence  in  University  College,  London. 
Since  1883  he  has  occupied  the  chair  of  juris- 
prudence at  Oxford,  and  during  1884-90  was 
professor  of  common  law  in  the  Inns  of  Court. 
Since  1895  he  has  been  editor  of  the  Law  Re- 
ports. In  1888  he  succeeded  his  father  in  the 
baronetcy.  He  has  several  times  visited  the 
United  States  and  in  the  winter  of  1903-4  de- 
livered a  course  of  lectures  at  the  Lowell  In- 
stitute, Boston.  Among  his  published  works 
are:  'Principles  of  Contract'  (1876;  6th  ed., 
1895)  ;  'Digest  of  the  Law  of  Partnership' 
(1877;  7th  ed.,  1900);  'Spinoza,  his  Life  and 
Philosophy'  (1880);  'The  Law  of  Torts' 
(1883;  5th  ed..  1897)  ;  'The  Land  Laws'  (3d  ed., 
1895);  'Introduction  to  the  History  of  the 
Science  of  Politics'  (1890;  3d  ed.,  1900);  'Ox- 
ford Lectures  and  other  Discourses'  (i8go)  ; 
'Leading  Cases  done  into  English,  and  other 
Diversions,'  a  series  of  parodies  of  English 
poets  as  well  as  of  typical  cases  at  law  (1892)  ; 
'The  Law  of  Fraud'  ;  etc.,  in  British  India 
(1894);  'A  First  Book  of  Jurisprudence' 
(1896);   'The  Etchingham  Letters,'  a  novel  in 
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epistolary  form  (1899;  vvith  E.  F.  Maitland) ; 
etc.  With  F.  VV.  Maitland  he  wrote  a  'His- 
tory of  English  Law  before  Edward  L'  (1895; 
2d  ed.,   1899). 

Pollock,  Sir  George,  English  soldier:  b. 
London  4  June  1786:  d.  Walmer  6  Oct.  1872. 
He  was  educated  at  Woolwich,  entered  the  East 
Indian  service  as  lieutenant  of  Bengal  artillery, 
in  1835  became  colonel  commandant,  and  until 
his  death  retained  this  post.  He  commanded  the 
Bengal  artillery  in  the  Burmese  war  of  1824,  in 
1842  was  made  commander  of  the  armies  west 
of  the  Indus,  5  April  forced  the  Kyber  pass,  16 
September  entered  Cabul.  He  was  military 
member  of  the  supreme  council  of  India  in 
1844-5,  a  director  of  the  East  India  Company 
in  1854-6,  and  held  other  offices.  In  1859  he  was 
made  general,  in  1870  field-marshal. 

Pollock,  Walter  Herries,  English  journal- 
ist and  author:  b.  21  Feb.  1850.  He  is  a  brother 
of  Sir  F.  Pollock  (.q.v.)  and  was  educated  at 
Eton  and  Cambridge.  He  was  called  to  the  bar 
at  the  Inner  Temple  in  1874,  and  from  1884  to 
1894  was  editor  of  the  *  Saturday  Review.* 
He  has  published  'Lectures  on  French  Poets' 
(1879)  ;  'The  Picture's  Secret,'  a  novel  (1883)  ; 
'Verse  of  Two  Tongues'  (1884);  'A  Nine 
Men's  Morrice'  (1889);  'Old  and  New,'  verse 
(1890);  'Jane  Austen:  Her  Contemporaries 
and    Herself     (1899);    etc. 

Pollock,  Robert,  Scottish  poet:  b.  North 
Muirhouse,  Renfrewshire,  1799;  d.  Southampton, 
England,  18  Sept.  1827.  He  was  educated  at 
Glasgow  University,  studied  divinity,  and  was 
licensed  as  a  preacher  by  the  Associate  Presby- 
tery of  Edinburgh  in  the  spring  of  1827.  He 
is  the  author  of  a  series  of  'Tales  of  the  Cov- 
enanters,' published  anonymously  when  very 
young,  and  a  blank  verse  poem,  'The  Course 
of  Time,'  which  in  spite  of  many  faults  of 
execution  enjoyed  a  wonderful  popularity  both 
in   Great   Britain   and   the   United   States. 

Pollucite,  the  only  mineral  in  which  the 
rare  element  cssium  occurs  as  an  essential  con- 
stituent, and,  therefore,  its  most  important  ore. 
It  occurs  in  cubes,  but  usually  in  small  crystal- 
line, deeply  etched  masses,  colorless,  transparent 
and  much  resembling  quartz.  It  is  a  silicate  of 
caesium,  aluminum  and  sodium.  It  is  found 
only  in  Maine,  and  in  the  island  of  Elba. 

Pollux,  pol'uks,  Julius,  Greek  sophist  and 
grammarian :  b.  Naucratis,  Egypt.  He  flourished 
about  180-192  A.D.  He  went  to  Rome  during 
the  reign  of  Marcus  Aurelius,  and  rapidly 
acquired  a  considerable  reputation.  He  wrote 
several  works,  all  of  which  have  perished  e.x- 
cept  his  'Onomasticon,'  or  Greek  vocabulary, 
dedicated  to  Commodus,  whose  preceptor  he 
was.  Each  of  its  ten  books  forms  a  separate 
treatise  by  itself,  and  contains  the  most  im- 
portant words  relating  to  certain  subjects,  with 
short  e-xplanations  of  their  meaning.  The  words 
are  not  arranged  alphabetically,  but  are  given 
with  little  regard  to  rigorous  system  of  any  kind, 
according  to  the  subjects  treated  of  in  each 
book.  It  has  been  found  an  aid  of  much  value 
in  the  study  of  Greek  art  and  literature.  The 
best  editions  are  those  of  Lcderlin  and  Hemster- 
huis  (1706),  Dindorf  (1824),  and  Bekker 
(1846). 

Pollux.      See  C-^STOR  AND  Pollux. 


w  F°^°'  R°'°'  Caspar  Gil,  Spanish  poet:  o. 
Valencia,  Spam,  about  1530;  d.  Barcelona,  Spain, 
1591-  Details  concerning  his  life  are  few  and 
contradictory.  He  studied  law,  and  is  doubtless 
identical  with  the  Caspar  Gil  Polo  who  was 
professor  of  Greek  in  the  University  of  Valencia 
1566-74.  He  occupied  the  office  of  town  clerk 
at  Valencia  and  in  1572  received  an  appoint- 
ment under  the  government  from  Philip  II., 
who  apparently  sent  him  to  Barcelona  in  1580. 
He  wrote  'Canto  de  Turia,'  in  which  he  sung 
the  praises  of  his  native  city,  but  his  fame 
rests  upon  the  pastoral  romance  'Primera  parte 
de  Diana  enamorada,  cinco  libros  que  prosiguen 
los  siete  de  Jorge  Montemayor'  (1564),  a  con- 
tinuation of  Montemayor's  'Diana.'  Its  origi- 
nality is  questioned  among  critics,  but  his  work 
is  clear  in  delineation  of  plot  and  possesses 
beauties  of  diction  and  rh>thm  far  surpassing 
that  of  the  first  'Diana.'  It  ran  through  many 
editions  in  Spain,  of  which  the  best  is  Cerda's 
(1778)  and  has  been  translated  into  English, 
French,  and  Latin.  Cervantes  excepts  it  from 
the  list  of  books  condemned  to  the  flames,  his 
somewhat  puzzling  statement  that  it  should  be 
guarded  "as  though  Apollo  had  written  it" 
being  evidently  a  pun  on  the  author's  name. 

Polo,  Marco,  Italian  mediaeval  traveler:  b. 
Venice  about  1250;  d.  there  1324.  His  father,  a 
man  of  noble  rank,  in  1271  took  young  Marco 
vvith  him  on  a  trading  expedition  to  China  and 
the  East.  The  youth  of  20  entered  the  service 
of  the  Great  Khan,  and  traveled  extensively 
through  China  and  the  neighboring  regions. 
The  travelers  were  finally  desirous  of  return, 
and  were  allowed  to  accompany  an  embassy  to 
Persia.  Thence  they  made  their  way  to  Venice, 
which  they  reached  in  1295.  Later  Marco  com- 
manded a  fleet  in  a  war  with  Genoa,  in  1296 
was  taken  prisoner,  and  did  not  secure  his  re- 
lease until  1298.  At  this  time  he  dictated  to 
Rustigielo  di  Pisa  the  work  of  travel  known  as 
'The  Book  of  Marco  Polo.'  published  in  French. 
Though  his  narrative  made  a  great  sensation, 
it  was  for  many  years  regarded  as  a  mass  of 
fabrications  and  exaggerations.  It  had  an  un- 
doubted effect,  however,  upon  exploration :  and 
later  researches  have  confirmed  the  truth  of 
many  of  the  author's  descriptions.  It  was  long 
the  sole  authority  possessed  by  Europe  on  the 
peoples  of  the  Far  East.  The  best  edition  is 
that  of  Yule  (1875,  revised  1904).  An  English 
version  appeared  in  1818. 

Polo  is  an  equestrian  game,  the  object  of 
the  players  being  to  strike  the  ball  through  the 
opponent's  goal ;  all  are  mounted  on  ponies  not 
exceeding  1412  hands  and  carry  mallets  about 
4  feet  long  with  which  to  strike  the  ball,  made 
of  light  wood.  The  grounds  are  usually  900 
feet  long  by  450  feet  wide,  level  turf,  at  each 
end  of  which  are  located  goal  posts  24  feet 
apart.  The  proper  number  of  players  is  four 
on  a  side,  but  a  less  number  can  play ;  com- 
bination and  interference  are  important  elements 
of  success.  But  little  is  authentically  known  of 
the  e.xact  origin  of  the  game,  yet  legends  of  the 
Orient  give  proof  of  its  antiquity,  and  it  is  gen- 
erally accepted  that  the  game  was  played  in 
Persia  before  the  beginning  of  the  Christian  era, 
and  had  its  origin  in  northern  India.  In  1870 
polo  was  introduced  in  England  by  army  officers 
who  had  been   stationed  there,  and  about   1885 
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it  was  introduced  into  the  United  States.  The 
rules  of  the  game  in  England  and  America 
differ  materially,  especially  in  the  tendency  of 
the  English  game  to  lessen  the  freedom  of  the 
player  in  order  to  increase  safety;  the  game 
has  always  been  popular  with  the  British  army 
officers,  who  have  produced  many  of  the  leading 
experts.  In  America  there  exists  a  system  of 
handicapping  the  players,  thus  giving  the  less 
experienced  an  equal  chance.  The  demand  for 
suitable  ponies  has  developed  the  industry  in 
the  United  States  of  breeding  them  through 
crossing  the  thoroughbred  with  tlie  hardy  West- 
ern ponies.  In  addition  to  horsemanship  the 
game  requires  control  of  temper,  quickness  of 
observation,  judgment,  nerve,  and  endurance; 
the  United  States  army  has  done  much  to  en- 
courage the  game  at  the  various  army  posts,  and 
introduced  it  at  the  West  Point  Military  Acad- 
emy. The  central  authority  on  the  game  in  the 
United  States  is  the  Polo  Association,  composed 
of  34  clubs  located  throughout  the  country ;  it 
forms  the  rules,  regulates  the  handicapping,  and 
arranges    the    tournaments,   championships,    and 

other  matches.  tt„  ,„,,  »«    Tr.„, ^ 

Henry  M.  Earle. 

Pd'ock,  Moses,  American  publisher  and 
bookseller:  b.  Philadelphia  14  May  1817;  d. 
there  16  Aug.  1903.  In  his  14th  year  he  began 
the  book  business,  in  which  he  continued  until 
his  death.  He  issued  many  books  in  fiction,  the 
drama,  and  general  literature,  and  in  addition 
dealt  in  old  and  rare  books,  becoming  an  author- 
ity in  Americana.  His  shop  for  half  a  century 
was  frequented  by  book  lovers,  and  his  collec- 
tions of  Washingtoniana  and  books  printed  by 
Benjamin  Franklin  were  particularly  notable. 
He  had  a  profound  knowledge  of  early  Penn- 
sylvanian  history. 

Polonium,  an  element  the  existence  of 
which  in  1904  was  still  a  question  of  great  un- 
certainty. It  was  discovered  by  Mme.  Sklodow- 
ska  Curie  (1898)  while  examining  some  samples 
containing  uranium  obtained  from  the  complex 
mineral  pitch-blende.  Mme.  Curie  named  it 
polonium  in  memory  of  her  native  land,  Poland. 
Pitch-blende  is  a  peculiar  and  very  complex  min- 
eral found  principally  in  Joachimsthal,  Bohemia, 
Cornwall,  England,  and  in  some  parts  of  this 
country,  notably  Colorado.  It  contains  a  large 
amount  of  the  element  uranium  and  is  mined 
and  worked  over  to  obtain  that  element.  It  was 
from  the  refuse  or  waste  left  after  the  extraction 
of  the  uranium  that  Mme.  Curie  obtained  polon- 
ium and  afterward  the  far  more  important  ele- 
ment radium.  Polonium  closely  resembles  bis- 
muth in  its  chemical  properties,  so  is  found  in 
company  with  that  element  when  it  is  separated 
from  the  rest  of  the  above  refuse  during  the 
process  of  analysis.  To  separate  the  polonium 
from  the  bismuth  is  a  matter  of  great  difficulty 
and  no  sample  of  polonium  has  yet  been  obtained 
that  is  free  or  even  approximately  free  of  bis- 
muth. The  method  usually  used  is  that  of  frac- 
tional precipitation  of  the  basic  nitrates,  A  solu- 
tion of  the  mixed  nitrates  of  bismuth  and  polon- 
ium is  made  in  concentrated  nitric  acid.  Water 
is  added  until  the  liquid  becomes  cloudy.  The 
white  solid  basic  nitrates  that  separate  at  first 
contain  a  larger  percentage  of  polonium  than 
the  original  mixture  dissolved  in  the  acid.  This 
process,  repeated  many  times,  gives  a  solid  rich 
in  polonium.    The  most  important  property  of 


polonium  is  its  radio-activity  (see  Radium). 
While  raduim  gives  off  three  kinds  of  rays  or 
radiations  called  a,  B  and  y,  polonium  appears 
to  give  only  one  variety,  the  a  rays.  Polonium 
loses  its  radio-activity  slowly,  thereby  differing 
from  radium.  It  should  be  noted  that  some 
noted  investigators  in  this  field  of  radio-active 
substances  deny  the  existence  of  polonium,  claim- 
ing it  to  be  merely  a  radio-active  form  of  bis- 
muth, its  radio-activity  having  been  induced  by 
its  association  with  radium  in  the  pitch-blende. 

Poltava,  pol'ta-va.     See  Poltowa,  Russia. 

Polyasnus,  pol-I-e'nus,  Greek  wrriter:  b. 
Macedonia  about  85  d.  Rome,  Italy,  about  170. 
He  wrote  a  historical  collection  of  instances  of 
military  ruses  employed  by  Greeks,  Romans,  and 
barbarians.  It  was  entitled  'Strategics,'  or 
•Stratagems,*  and  was  inscribed  to  the  emperors 
Marcus  Antoninus  and  Lucius  Verus.  Two  of 
its  original  eight  books  are  lost,  but  the  re- 
mainder contains  much  valuable  information  not 
found  elsewhere.  Two  excellent  editions  have 
been  published,  Casaubon's  (1854)  and  Wolf- 
f^in's   (1887). 

Polyandry  (Gr.  polys,  many,  andrcs,  men, 
husbands),  a  marital  relation  subsisting  between 
one  woman  and  several  men.  Polyandry  is 
found  to  exist  in  primitive  and  barbarous  peo- 
ples in  every  age  and  everywhere.  In  antiquity 
we  have  the  testimony  of  Herodotus  for  the 
prevalence  of  this  custom  among  the  Scythian 
peoples  Agathyrsi  and  Massagetas  and  the  Nasa- 
mones,  a  people  of  northern  Africa  near  the 
Greater  Syrtis.  A  like  report  is  made  regarding 
the  people  of  Libya  by  Aristotle,  by  Diodorus 
Siculus  regarding  the  Trogloditae  and  the 
Ichthyophagi  on  the  coast  of  the  Red  Sea,  by 
Caesar  regarding  the  inhabitants  of  Britain; 
Polybius  finds  unmistakable  traces  of  the  insti- 
tution even  among  the  Spartans.  Till  but  a 
little  while  ago  these  reports  of  ancient  authors 
were  held  to  be  abnormal  and  exceptional,  for 
it  was  assumed  that  the  primordial  family  had 
everywhere  its  origin  in  the  marital  relation  of 
one  man  with  one  woman  (monogamy)  or  of 
one  man  with  several  women  (polygyny  or 
polygamy).  But  the  reports  of  modern  travelers 
concerning  the  marriage  customs  of  barbarous 
and  uncultured  peoples  prove  that  among  them 
polyandry  is  universal  or  at  least  usual ;  it  is 
found  in  Malabar,  the  Marquesas,  in  New 
Zealand  and  throughout  all  the  Pacific  isles,  in 
North  and  South  America  —  in  short,  wherever 
mankind  has  not  risen  above  a  certain  stage  of 
social  culture ;  nor  is  it  confined  to  totally  un- 
cultivated peoples ;  to  cite  one  example  only,  it 
is  a  legitimate  custom  among  the  Tibetans. 
Usually,  but  not  always,  in  the  Tibetan  polyan- 
dric  family  the  joint  husbands  of  a  woman  are 
brothers,  and  the  elder  brother  is  credited  with 
the  paternity  of  the  children,  while  the  other 
brothers  are  uncles.  It  is  the  report  of  travelers 
that  the  female  head  of  a  polyandric  family  en- 
joys a  measure  of  consideration  and  authority 
very  unusual  among  barbarians ;  in  some  tribes 
it  has  grown  into  a  real  sovereignty.  The  uni- 
versality of  the  custom  is  proof  at  least  that 
over  against  the  patriarchal  family  and  descent 
through  the  male  head  of  a  monogamous  family 
must  be  set  the  matriarchal  family  in  which 
descent  is  traced  to  the  mother ;  and  that 
gynaeocracy  is  of  equal  antiquity  with  patriarchy. 
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Polyanthus,  a  name  popularly  applied  to 
several  unrelated  plants,  as  a  narcissus  (Narcis- 
sus ta:eita),  and  the  tuberose  {Polianthes  tiibe- 
rosa)  ;  but  most  commonly  a  certain  primrose 
thought  to  be  derived  from  Primula  elatior  as  a 
principal  parent;  but  perhaps  a  hybrid  between 
P.  oMcinalis  and  P.  vulgaris,  or  a  race  developed 
from  the  last  species.  It  is  one  of  the  most 
popular  of  its  genus  in  American  gardens.  It 
is  a  hardy  perennial  herb  with  entire,  simple 
leaves,  leafless  scapes  terminated  by  an  umbel 
of  several  to  many  early  spring  flowers  mostly 
red,  yellow  or  both  these  colors  together.  Some 
of  the  numerous  varieties  have  two  corollas  one 
within  the  other  and  are  called  hose-in-hose  or 
duple.x.  The  plants  may  be  grown  from  seeds, 
but  individual  varieties  are  usually  propagated 
by  division.  They  delight  in  cool,  moist,  shady 
places   and    rich,    loamy   soil. 

Polyba'sic  Acids,  in  chemistry,  acids 
which  possess  more  than  one  hydrogen  atom 
capable  of  being  replaced  by  a  metal  equivalent. 

Polybasite,  a  black,  metallic  tnineral, 
occurring  in  hexagonal,  tabular  crystals  of 
orthorhombic  symmetry.  It  is  a  sulph-anti- 
monite  of  silver  and  copper,  containing  75.6  per 
cent  of  silver,  of  which  it  is,  therefore,  an  im- 
portant ore.  It  occurs  in  many  silver  mines  of 
Saxony,  Mexico  and  the  western  United  States. 

Polybius,  p6-lib'i-us,  Greek  historian:  b. 
Megalopolis,  Arcadia,  about  205  b.c.  ;  d.  about 
120  B.C.  He  was  educated  for  arms  and  political 
life,  and  when  about  169  B.C.  the  design  of  the 
Romans  to  make  all  the  free  states  of  Greece 
dependent  became  evident,  Polybius  took 
part  in  all  the  measures  for  the  preservation  of 
their  independence.  When,  therefore,  after 
the  subjugation  of  Perseus  (168),  the  Romans 
used  less  disguise,  Polj'bius  found  himself  among 
the  1,000  hostages  whom  the  Achaeans  were 
obliged  to  deliver  up  to  the  Romans.  His  learn- 
ing, virtues,  and  talents  soon  gained  him  the 
favor  of  some  of  the  most  distinguished  senators, 
especially  Fabius  and  Scipio,  the  two  sons  of 
Paulus  ^milius.  The  hostages  were  not  dis- 
missed until  17  years  had  elapsed,  when  Polyb- 
ius, who  did  not  wish  to  see  again  his  de- 
graded country,  remained  in  Rome,  and  entered 
into  the  service  of  Scipio  .-Emilianus.  He  ac- 
companied him  on  his  expedition  to  Africa,  and 
was  a  witness  of  the  destruction  of  Carthage  in 
146.  He  then  went  to  Greece,  where  the 
Achaeans  had  become  involved  in  a  war  with 
the  Romans.  After  the  Achsan  defeat  he  did 
much  to  obtain  favorable  terms  of  peace.  His 
services  were  gratefully  recognized  by  the  erec- 
tion of  his  statue  in  many  towns.  Polybius  is 
the  author  of  a  historical  work  from  the  140th 
Olympiad  (220  B.C.)  to  the  overthrow  of  Grecian 
independence  (146  B.C.).  It  consisted  of  38 
books,  besides  two  intFoductory  books,  contain- 
ing a  sketch  of  the  Roman  history  from  the 
taking  of  Rome  by  the  Gauls.  Although  the 
affairs  of  Rome  are  the  chief  subject,  contem- 
porary occurrences  in  other  countries  are  also 
related.  We  have  of  this  great  work  only  the 
first  five  books  entire,  and  valuable  fragments 
of  the  remaining  books.  Some  of  these  frag- 
ments, as  that  containing  an  account  of  the 
Roman  army,  are  of  considerable  length.  In 
extent  of  political  and  military  knowledge,  Polyb- 
ius  is   surpassed   by   no   historian    of   antiquity. 


To  him  is  also  attributed  the  introduction  of 
didactic  politics  into  history  — that  is,  of  that 
manner  of  writing  history  which,  by  intermin- 
gling views  of  the  causes,  occasions,  and  effects 
of  events,  is  a  useful  introduction  to  politics. 
On  the  other  hand,  his  style  is  destitute  of 
beauty,  and  the  narrative  interrupted  by  lengthy 
digressions,  which  weaken  the  artistic  effect. 
Livy  was  much  indebted  to  Polybius  after  he 
came  to  the  second  Punic  war.  Cicero  mentions 
a  particular  work  of  his  on  the  Numantian  war. 
The  most  valuable  editions  of  Polybius  are  those 
of  Schweighauser  (1789),  Bekker  (1844),  L. 
Dmdorf  (1866-8),  and  Hultsch  (1867-71).  The 
history  of  Polybius  has  been  well  translated  into 
English  by  Shuckburgh   (i88g). 

Polycarp,  pol'i-karp,  one  of  the  apostolic 
Fathers  of  the  Church,  and  styled  by  his  disciple 
Irenasus  a  pupil  of  the  apostle  John:  b.  Smyrna 
probably  about  69  a.d.  ;  d.  there  155.  According 
to  legend  he  was  brought  up  by  a  noble  Chris- 
tian lady  named  Callisto,  and  was  consecrated 
by  Saint  John  as  bishop  of  his  native  city. 
When  the  controversy  about  the  time  of  Easter 
arose,  he  went  to  Rome  to  confer  with  Anacletus, 
who  then  occupied  that  see;  and  though  he 
did  not  succeed  in  reconciling  the  differences 
between  the  Eastern  and  Western  usages,  the 
questions  were  discussed  in  the  most  friendly 
manner.  During  the  persecution  under  Marcus 
Aurelius  Antoninus  he  was  brought  before  the 
Roman  proconsul  at  Smyrna  and  urged  to  revile 
Christ,  but  he  replied,  "Eighty  and  six  years 
have  I  served  him,  and  he  has  done  me  naught 
but  good,  and  how  could  I  then  revile  my  Lord 
and  Saviour?"  The  people  desired  that  he 
should  be  flung  to  the  wild  beasts,  but  he  was 
sentenced  to  death  by  fire.  The  flames,  how- 
ever, according  to  the  legend,  played  harmlessly 
around  him  like  a  swelling  sail,  emitting  a 
sweet  fragrance.  When  the  judges  ordered  one 
of  the  executioners  to  run  him  through  with  a 
sword,  the  flames  were  extinguished  by  the  blood 
that  flowed  from  the  wound.  Polycarp  is  one 
of  the  saints  in  the  calendar  of  the  Church,  and 
the  26th  of  January  has  been  consecrated  to  his 
memory.  He  wrote  several  epistles,  which  were 
current  in  the  early  church,  but  have  all  perished 
except  one  addressed  to  the  Philippians.  Con- 
sult:   Lightfoot,    "Apostolic    Fathers'     (1891). 

Polychaeta,  p61-i-ke'ta,  one  of  the  two  sub- 
classes (the  other  being  Oligochata)  of  annelid 
worms  composed  of  a  large  number  of  marine 
species,  but  only  a  few  from  fresh  water,  whose 
most  striking  characteristic  is  the  presence  of 
fleshy  outgrowths  (parapodia)  on  either  side  of 
each  somite  of  the  body,  each  strengthened  by 
a  number  of  bristles.  The  group  is  separable 
into  Errantia  and  Sedentaria.  The  Errantia  are 
wandering  forms  which,  while  they  burrow,  can 
swim  readily.  They  have  a  well  developed  head 
provided  with  eyes,  sensory  tentacles  and  usually 
the  mouth  is  armed  with  strong  jaws.  The 
parapodia  are  well  developed  and  form  the  or- 
gans of  swimming  and  usually  serve  also  as  gills. 
They  are  carnivorous,  feeding  upon  other  worms, 
etc.  The  Sedentaria  live  exclusively  in  burrows, 
and  in  some  cases  have  the  power  to  secrete 
tubes  of  horny  matter,  or  even  of  lime,  in  w^hich 
they  dwell.  Living  in  this  vi-ay  and  not  using 
the  parapodia  these  structures  have  been  re- 
duced;   while    the   head   not    infrequently   bears 
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gi!!s  and  numerous  long  retractile  tentacles 
which  are  used  in  obtaining  food.  These  feed 
largely  upon  the  microscopic  life  in  the  water 
and  are  without  jaws.  In  the  life-history  of  the 
Polychaetes  a  larval  form  known  as  the  trocho- 
phore  is  very   common. 

Porychrome  Bible  (Greek,  ttoXi/xp^moSi 
many-colored),  an  edition  of  the  Old  Testament 
scriptures  printed  in  different  colored  type  so 
as  to  show  the  various  literary  elements  out  of 
which,  according  to  modern  Orientalists,  the  sev- 
eral books  were  compiled.  The  editor  is  Pro- 
fessor Paul  Haupt  of  Johns  Hopkins  University, 
Baltimore,  Md. 

Porychromy,  literally  the  use  of  many 
colors  and  generally  used  in  the  sense  of 
decorative  work  by  means  of  brilliant  coloring 
or  that  which  is  brilliant  in  comparison  with 
other  work  of  the  same  class  and  character. 
Thus  a  fitting  together  of  building-stones  in  pat- 
terns is  polychromy,  although  the  hues  of  the 
sandstone  or  limestone  or  marble  are  not 
positive  nor  strongly  contrasted  with  one 
another.  In  French  Romanesque  architecture, 
as  also  in  modern  imitations  of  it,  like  Trinity 
Church,  Boston.  Mass.,  the  sandstones  are  of 
two  or  three  different  shades  of  reddish  brown, 
and  an  additional  hue  approaching  buff ;  and  yet 
this  very  moderate  degree  of  contrast,  when 
used  deliberately  in  pattern,  is  called  poly- 
chromy. On  the  other  hand,  polychromatic 
painting  is  always  assumed  to  be  in  primary  col- 
ors, or  those  which  nearly  approach  them  in 
brilliancy.  Thus  the  painting  of  a  Grecian  Doric 
temple  in  the  5th  century  a.d.  is  known  to 
have  been  in  great  measure  carried  out  in  the 
unmixed  natural  pigments  as  strong  and  pure 
as  they  could  be  procured ;  red  and  deep  blue, 
with  a  free  use  of  metallic  gold  in  the  form  of 
gilt,  bronze  or  the  like,  and  the  rather  frequent 
introduction  of  such  secondary  colors  as  green 
and  purple. 

Color  effects  in  architecture  are  as  ancient  as 
architecture  itself.  It  never  seems  to  have  oc- 
curred to  an  Egyptian  builder  to  leave  his  lime- 
stone walls  unadorned  with  polychromatic  ef- 
fects, nor  to  the  sculptor  engaged  in  carving  re- 
liefs on  those  walls  or  statues  to  set  up  against 
them,  that  such  human  and  animal  forms  could 
ever  be  left  in  the  natural  color  of  the  stone. 
Sculpture  was  always  completed  by  the  paint- 
brush except  in  those  cases  where,  chiefly  for 
display  or  in  the  spirit  of  sacrifice,  there  was 
used  a  very  costly  and  very  hard  material  of 
some  importance  in  its  own  surface  and  color.  ■ 
Thus  an  Egyptian  statue  of  diorite  or  basalt,  or 
a  Roman  statue  of  the  imperial  epoch  wrought 
in  black  marble,  or  a  portrait  bust  with  the  head 
and  neck  of  white  marble  inserted  into  the 
draped  shoulders  and  torso  wrought  in  the  most 
precious  Oriental  alabaster  or  beautiful  veined 
marble  from  Greece  or  Numidia,  would  not  be 
painted ;  and  any  polychromy  that  would  be 
added  by  hand  would  be  in  the  nature  of  gilding 
applied  to  the  hair  or  the  ornaments.  So  the 
bronze  statue,  highly  esteemed  for  its  material, 
which  was  always  accepted  as  superior  to  mar- 
ble or  other  natural  stone,  would  receive  eyes 
of  hard  natural  stone  or  of  glass,  and  perhaps 
gilding  as  mentioned  above,  but  nothing  more. 
On  the  other  hand,  some  modern  w-ork  in  ex- 
perimental polychromy  has  been  carried  farther; 


thus  the  statues  and  busts  of  Charles  Henri 
Cordier  have  been  adorned  with  enamel  applied 
freely  to  articles  of  costume,  to  the  harp  of  an 
Egyptian  harp-player,  in  addition  to  the  approx- 
imation of  the  natural  color  of  skin  and  of 
drapery.  In  the  Paris  Exposition  of  1900  there 
were  exquisite  statuettes  wrought  in  the  pre- 
cious rnaterials,  onyx,  agate,  alabaster  and  the 
like,  with  bronze  of  many  colors  or  in  other 
cases  in  carved  and  stained  ivory.  The  most 
impressive  piece  of  work  of  this  kind  was  the 
statue  by  Ernest  Barrias,  'Nature  Unveiling  Her- 
self,' a  statue  somewhat  larger  than  life,  of 
which  the  whole  lower  part  representing  the 
body  from  the  breast  downward  with  its  dra- 
pery, is  wrought  of  a  single  block  of  marble  of 
unusual  beauty  —  a  superb  piece  of  red  and  pur- 
ple veining  —  while  the  breast  and  shoulders, 
arms  and  head,  are  in  white  marble,  the  hair 
and  eyes  being  stained,  and  the  veil  is  of  a 
natural  stone  of  a  delicate  buff  or  perhaps  green- 
ish yellow  tinge. 

Polychromy  in  painting  has  not  been  so  com- 
monly used  in  modern  times.  For  some  reason 
painting,  when  applied  in  merely  flat  and  un- 
changing masses,  is  looked  on  with  some  con- 
tempt by  modern  decorators ;  and  the  artist  who 
controls  a  more  complete  skill,  whose  painted 
work  is  characterized  by  all  the  art  of  grada- 
tion and  harmony  known  to  the  modern  world, 
abstains  from  doing  such  purely  decorative 
work.  It  was  not  so  in  antiquity,  for  w'hile  no 
fragment  remains  to  us  of  the  highest  develop- 
ment of  chromatic  effect  in  sculpture,  on  the 
other  hand  there  w-ere  no  texts  more  intelligible 
than  those  which  set  forth  the  practice  of  em- 
ploying painters  of  name  and  fame  to  adorn 
with  color  the  works  of  the  sculptors.  An  early 
but  most  interesting  example  of  what  this  work 
must  have  been  is  seen  in  the  draped  statues  dis- 
covered on  the  Acropolis  in  1883  and  1886.  The 
color  is  disappearing  rapidly ;  but  when  it  was 
taken  from  the  ground  it  was  brilliant.  The 
outer  garment  (himation  or  peplos)  has  in  every 
case  a  rich  border  of  two  or  three  contrasting 
hues ;  the  larger  surfaces  of  the  stuff  are  shown 
as  covered  with  a  pattern  in  spots  or  small  foli- 
ated figures;  and  the  under  garment  (chiton), 
where  visible,  is  often  painted  in  a  strong,  deep 
green,  which  was  probably  in  the  first  place 
more  nearly  blue.  Hair,  eyes,  lips,  and  all  the 
jewelry  shown,  such  as  ear-rings,  are  treated 
separately  and  with  what  seems  to  have  been  a 
free  use  of  gilding. 

The  great  masters  of  polychromy  are,  how- 
ever, the  Persians  and  the  civilized  races  of 
Asia  generally.  Beauty  of  pattern  is  especially 
the  Persian  gift ;  but  this  merit  is  shared  by 
the  people  of  the  Indian  Peninsula  and  by  the 
Chinese  and  the  Japanese,  and  in  a  lesser  de- 
gree by  the  Malays  and  the  inhabitants  of  Far- 
ther India.  Even  the  peoples  of  very  low  civili- 
zation in  the  north,  the  original  inhabitants  of 
Siberia,  showed  a  marked  gift  in  the  arranging 
of  decorative  patterns.  Both  the  Japanese  and 
Chinese  use  polychromy  in  their  larger  works, 
temples  and  the  like,  with  great  freedom  and 
with  perfect  success ;  the  Japanese  limiting  bril- 
liant effects  rather  to  the  interior  and  to  special 
details  of  the  e.xterior,  while  the  Chinese  had  at 
one  time  the  great  art  of  polychromatic  building, 
using  their  enameled  potteries  with  perfect  free- 
dom. Russell  Sturgis. 
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Polyclitus  (p61-i-kli'tus)  of  Sicyon,  Greek 
sculptor  and  architect.  He  was  a  pupil  of  the 
Argive  sculptor  Ageladas,  in  whose  studio  he 
became  fellow  student  of  Phidias.  He  flour- 
ished 452-412  B.C.  He  stood  at  the  head  of  the 
schools  of  Argos  and  Sicyon,  and  is  held  to 
rival  Phidias,  the  head  of  the  Athenian  school. 
The  latter  was  considered  preeminent  for  his 
statues  of  the  gods,  and  Polyclitus  in  those  of 
men.  He  excelled  particularly  in  representing 
the  graceful  attitudes  of  youthful  athletes.  One 
of  his  most  celebrated  statues  was  the  Dory- 
phorus  (Spearbearer),  a  figure  to  which  the 
name  of  canon,  or  standard  of  beauty,  was  given, 
as  in  it  the  artist  had  produced  a  perfect  ideal  of 
the  human  form.  His  statue  of  Hera,  in  the 
temple  between  Argos  and  Mycena,  was  thought 
by  Strabo  to  be  equal  to  Phidias'  chryselephan- 
tine statues  of  Zeus  and  of  Athena.  The  god- 
dess was  represented  enthroned,  wearing  a  gar- 
land on  which  were  wrought  the  Graces  and 
Hours ;  in  one  hand  she  held  a  pomegranate,  and 
in  the  other  a  sceptre  surmounted  by  a  cuckoo. 
The  head,  breast,  arms,  and  feet  were  of  ivory, 
and  the  robe  of  gold.  As  an  architect  Poly- 
clitus won  special  fame  from  the  theatre  and 
rotunda,  which  he  designed  for  Epidaurus, 
which  Pausanias  pronounced  to  be  the  finest 
buildings  of  their  kind  ever  erected.  Polyclitus 
also  wrote  a  treatise  on  the  proportions  of  the 
human  form. 

Polycrase,  a  black,  resinous  mineral, 
occurring  in  prismatic  crystals,  chiefly  in  Nor- 
way and  the  Carolinas.  It  is  of  value  for  the 
rare  earths  which  it  contains,  its  composition 
being  a  mobate  and  titanate  of  yttrium,  erbium, 
cerium,  and  uranium. 

Polycrates,  po-lik'ra-tez,  Greek  tyrant  of 
Samos  :  d.  522  B.C.  He  was  one  of  the  most  dar- 
ing, successful,  and  treacherous  of  the  Greek 
tyrants.  Toward  the  end  of  the  reign  of  Cyrus 
about  535  B.C.,  with  the  aid  of  his  brothers 
Pantagnotus  and  Syloson,  he  conquered  the 
island  of  Samos  which  had  until  then  been  free, 
and  by  banishing  one  brother  and  executing  the 
other  firmly  established  his  power  as  sole  ruler 
of  the  island.  He  raised  a  fleet  of  100  vessels 
manned  by  1,000  archers,  seized  several  of  the 
surrounding  islands,  conquered  Miletus  and  de- 
feated the  Lesbians  who  came  to  assist  the  in- 
habitants of  the  latter  city.  Fired  with  the 
purpose  of  conquering  the  Ionian  cities  and  ihe 
islands  of  the  ^l^^gean  he  formed  an  alliance  with 
Amasis  of  Egypt.  Herodotus  informs  us  that 
Amasis,  fearing  the  anger  of  the  gods  at  the  ex- 
traordinary good  fortune  of  Polycrates  in  his 
many  expeditions,  persuaded  him  to  make  a  sacri- 
fice to  the  gods  to  avert  misfortune.  Polycrates 
thereupon  threw  into  the  sea  a  signet-ring  of 
great  value,  which  was  found  a  few  days  later 
in  the  maw  of  a  fish  presented  to  him.  Amasis 
considering  his  ally's  doom  certain,  withdrew 
from  the  alliance.  Grote,  however,  considers 
this  story  a  fiction,  and  holds  that  it  was  Polyc- 
rates who  broke  off  the  alliance,  perceiving  it 
to  be  more  to  his  interest  to  cultivate  the  friend- 
ship of  Cambyses,  who  in  525  B.C.  invaded  Egypt. 
Polycrates  sent  to  Cambyses  40  ships  manned 
by  the  malcontents  of  his  kingdom  with  the 
understanding  that  they  were  never  to  return. 
They  escaped,  however,  returned  to  Samos  and 
made  war  upon  Polycrates,  but  were  defeated, 


whereupon  they  gained  the  assistance  of  the 
Spartans  and  Corinthians  and  laid  siege  to 
Samos  for  40  days,  then  abandoning  the  war. 
Polycrates  continued  prosperous,  becoming  more 
and  more  powerful  until  Orcetes,  satrap  of 
Sardis,  nourishing  a  deadly  hatred  against  him, 
treacherously  contrived  to  lure  him  to  his  palace 
where  he  had  him  crucified. 

Polydip'sia,  excessive  thirst  such  as  usu- 
ally accompanies  diseases  in  which  high  tempera- 
tures_  occurs.  In  diabetes  especially  it  is  a  char- 
acteristic symptom,  and  the  name  polydipsia  was 
formerly  often  given  to  this  disorder.  See 
Diabetes  Insipidus;  Di.-^beies  Mellitus. 

Polygala,  a  genus  of  annual  and  perennial 
herbs  and  shrubs  of  the  order  Polygalacea.  The 
species,  of  which  about  200  have  been  described, 
are  widely  distributed  in  temperate  climates ; 
about  40  are  North  American.  Some  of  the 
exotic  species  are  cultivated  in  gardens  and 
greenhouses;  for  example,  P.  paucifoUa,  com- 
mon from  Nova  Scotia  to  Manitoba  and  south 
to  Georgia;  and  P.  chamabii.vtis,  a  European 
species.  The  former  is  popularly  known  as  gay- 
wings,  fringed  milkwort,  flowering  wintergreen, 
and  fringed  polygala;  the  latter  as  box-leaved 
milkwort.  P.  lutca  is  said  to  be  the  handsomest 
American  species.  The  roots  of  P.  senega  and 
of  P.  crotalarioides  have  been  reputed  remedies 
for  snake-bites ;  the  former  in  America ;  the 
latter  in  the  Himalayas.  The  American  species 
is  known  as  snake-root,  seneca-root,  senega-root 
and  mountain  flax.  P.  polygama,  a  native  from 
Nova  Scotia  to  Manitoba  and  southward  to  the 
Gulf  States,  has  attractive  flowers  above  ground 
and  many  flowers  which  are  developed  under- 
ground. In  general  the  hardy  species  thrive 
best  in  moist  soil  in  low  situations.  The  seed 
is  sown  in  early  spring  or  in  autumn.  In  green- 
houses the  plants  succeed  well  in  ordinary  light 
soil  which  must  never  be  allowed  to  dry  out. 
The  first  mentioned  species  may  be  propagated 
by  division. 

Polyg'amy,  the  condition  of  a  man  having 
more  than  one  wife  at  the  same  time.  Etymo- 
logically  considered,  the  word  would  signify 
plurality  of  husbands  (polyandry)  as  well  as 
plurality  of  wives  (polygyny)  ;  it  is  employed 
here  in  the  latter  (the  usual)  sense.  Polygamy 
among  barbarous  peoples  is  customary,  though 
among  them  —  as  indeed  wherever  polygamy  is 
allowed  —  plurality  of  wives  is  not  usual  except 
in  the  upper  classes.  The  law  of  monogyny 
(one  wife),  we  learn  from  Tacitus,  was  most 
strictly  observed  among  the  Germani ;  "almost 
alone  among  barbarians,"  he  says,  "the  Germani 
are  content  each  with  one  wife" ;  yet  he  says 
that  their  chiefs  had  the  right  to  marry  several 
women  at  the  same  time.  A  custom  of  pro- 
miscuous marriage  existed  among  the  ancient 
Britons ;  any  number  of  men  would  form  a  so- 
ciety and  take  an  equal  number  of  wives  in 
common ;  the  children  born  were  the  children 
of  all ;  a  like  community  of  wives  is.  perhaps 
ironically,  praised  by  Plato  in  his  'Republic' 
Polygamy  was  allowed  among  the  ancient 
Greeks,  but  seems  to  have  been  rarely  practised. 
It  was  never  customary  among  the  ancient  Ro- 
mans, though  no  Roman  law  prohibited  it :  Mark 
Antony  is  reputed  to  have  been  the  first  Roman 
to  have  at  once  two  wives ;  under  the  empire 
polygamous  unions  were  not  infrequent  whether 
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in  the  imperial  house  or  in  the  class  of  the  very 
rich.  Laws  to  prohibit  polygamy  in  the  Roman 
state  were  first  enacted  under  Theodosius  and 
under  his  two  sons,  Honorius  and  Arcadius ; 
they  were  abrogated  by  Valentinian  L  The 
Merovingian  kings  of  the  Franks,  we  learn 
from  Gregory  of  Tours,  were  polygamous,  and 
the  same  author  says  that  Charlemagne  had  a 
numerous  harem  of  wives.  Martin  Luther  for- 
mally approved  tht  taking  of  a  second  wife, 
the  first  living,  by  the  landgrave  of  Hesse.  The 
Jewish  laws  permitted  polygamy,  but  probably 
here  again  the  practice  was  confined  to  the 
wealthy  class.  In  all  Christian  countries  polyg- 
amy is  condemned  by  the  law  of  the  churches 
and  prohibited  by  the  laws  of  the  state  under 
penalties.  In  England,  till  the  reign  of  James  I., 
matrimonial  questions  were  matters  of  ecclesi- 
astical cognizance  only;  but  under  James  a 
statute  was  enacted  making  death  the  penalty 
for  polygamy.  The  Mormons  in  Utah  openly 
professed  and  practised  polygamy  from  their  first 
settlement  there  till  1890  when  Congress  enacted 
drastic  laws  for  its  suppression ;  since  then  it 
has  been  notorious  that  the  sect  adheres  still  to 
its  belief  in  the  lawfulness  and  the  meritorious- 
ness  of  polygamous  unions ;  and  though  they  no 
longer  openly  practise  it,  polygamous  unions 
among  them  —  crypto-polygamous  unions  —  are 
not  rare,  as  is  evident  from  the  testimony  before 
the  Senate  committee  in  March   1904. 

Poryglot     (Greek,  lyolys,  many,  and  glotta, 
language),    a    work    which    contains    the    same 
matter  in  several  languages,  especially  a  copy  of 
the  Holy  Scriptures  in  two,  three,  or  more  lan- 
guages.    The  most  important  of  such  works  is 
the     Complutensian     polyglot,    prepared    under 
the    direction    of    Cardinal    Ximenes.      It    was 
printed    (1514-17),  in  six  folio  volumes,  at  Al- 
cala   de   Henares,   called   in   Latin   Comthihtm, 
whence  the  name  of  the  work.     It  contams  the 
Hebrew  text  of  the  Old  Testament,  with  the  Vul- 
gate, the  Septuagint,  a  literal  Latin  translation, 
a    Chaldee    paraphrase    (which    is    also    accom- 
panied  by    a    Latin    translation).      Next   is   the 
polyglot   of    Antwerp,    called    the    Royal    Bible, 
because    Philip    II.   of    Spain    bore   part   of   the 
cost  of  publication.    It  was  edited  by  the  Spanish 
theologian  Montanus,  and  appeared  at  Antwerp 
in   eight   folio  volumes    (1569-72),  and,  besides 
the  Hebrew  text,  contains  the  Latin  Vulgate,  the 
Septuagint  (with  a  literal  Latin  translation),  sev- 
eral  Chaldaic  paraphrases    (Targums),  also  ac- 
companied by  a  Latin  translation,  and  the  New 
Testament  in  the  original  Greek,  with  the  Latin 
Vulgate,    and    a    Syriac   translation   in    Hebrew 
and   Syriac  letters    (also  with  a   Latin  transla- 
tion).    Still     more     celebrated     is     the     Pans 
polyglot,  executed  principally  under  the  direction 
of  Gui  Michel  le  Jay,  who  expended  his  whole 
fortune  on  the  undertaking.    It  appeared  m  1645, 
in  ten  folio  volumes,  and  contains,  in  addition 
to  the  contents  of  the  Antwerp  polyglot,  a  Syriac 
and   an    Arabic    translation    (with    Latin),   and 
also    the    Samaritan    Pentateuch    (a    Sainaritan 
text,     with     a     translation),     and     likewise     an 
Arabic  translation  of  the  New  Testament,  with 
a  Latin  translation  of  the  same.    The  London  or 
Walton's  polyglot,  in  ten  languages,  appeared  in 
six  volumes  folio,  with  two  supplementary  vol- 
umes    (London,     1654-7).     It     was     conducted 
under    tlie    care    of    Bryan    Walton,    afterward 


bishop  of  Chester,  and  contains  all  that  is  in  the 
Paris  polyglot,  but  with  many  additions  and  im- 
provements, including  the  original  text  according 
to  several  copies,  with  an  Ethiopic  and  a  Persian 
translation,  and  the  Latin  versions  of  each. 
Cromwell  patronized  the  undertaking.  Bagster's 
Polyglot  (folio,  London,  1831,  with  later  edi- 
tions) gives  eight  versions  of  the  Old  Testa- 
ment and  nine  of  the   New. 

Polygnotus,  pol-ig-no'tiis,  Greek  painter, 
flourished  from  450  to  410  B.C.  He  was  a  native 
of  the  Island  of  Thasos,  and  with  his  brother 
Aristophon  was  instructed  in  their  art  by  their 
father  Aglaophon.  Cimon,  the  commander,  and 
rival  of  Pericles,  brought  him  to  Athens  on  the 
subjugation  of  Thasos,  and  employed  him  to 
decorate  the  Stoa  Pcecile,  or  painted  portico  at 
Athens.  Micon  and  Panasnus  assisted  him  in 
painting  the  Poecile.  His  two  principal  pictures 
there  represented  *The  Capture  of  Troy'  and 
<The  Battle  of  Marathon.'  In  the  Lesche  (hall) 
built  by  the  Cnidians  at  Delphi  he  painted  the 
'Conquest  of  Troy'  and  'Descent  of  Odysseus 
into  Hades,'  which  are  described  by  Pausanias. 
Polygnotus  is  represented  as  being  the  first  who 
gave  life,  motion,  character,  and  expression  to 
the  countenance,  and  skilful  disposition  to  the 
drapery.  His  works  are  without  perspective  or 
shading,  and  consisted  only  of  outlines  against 
a  colored  background.  Yet  the  nobility  and  fine- 
ness of  his  drawing,  and  the  excellence  of  his 
composition,   made   them  justly   celebrated. 

Pol'ygon,  in  geometry,  a  plane  figure  of 
many  angles  and  sides,  or  at  least  of  rnore  than 
four  sides.  A  polygon  of  five  sides  is  termed 
a  pentagon;  one  of  six  sides,  a  hexagon;  one 
of  seven  sides,  a  heptagon;  and  similarly  we 
have  octagon  (8),  nouagon  (9),  decagon  (10), 
enncagon  (11),  and  dodecagon  (12).  Polygons 
of  more  than  12  sides  do  not  usually  receive 
single-worded  names.  Similar  polygons  are 
those  which  have  their  several  angles  equal  each 
to  each,  and  the  sides  about  their  equal  angles 
proportionals.  All  similar  polygons  are  to  one 
another  as  the  squares  of  their  homologous 
sides.  If  the  sides  are  all  equal  and  the  angles 
are  likewise  all  equal,  the  polygon  is  said  to  be 
regular;  otherwise,  it  is  irregular.  The  angle 
of  a  regular  polygon  of  a  given  number  of  sides 
is  a  definite  quantity  depending  only  on  that 
number.  Every  regular  polygon  can  be  circum- 
scribed by  a  circle,  or  have  a  circle  inscribed  in 
it.    See  Geometry. 

Polygon  of  Forces,  a  diagram  used  in 
graphic  statics,  depending  upon  the  following 
theorem:  "If  any  number  of  forces  acting  upon 
a  point  be  represented  in  magnitude  and  direc- 
tion by  the  sides  of  a  polygon  taken  in  order, 
they  will  be  in  equilibrium,"  or  "any  side  of  a 
polygon,  taken  in  reverse  order,  will  represent 
the  magnitude  and  direction  of  the  resultant  of 
any  number  of  forces  acting  upon  a  point,  when 
these  forces  are  represented  in  magnitude  and 
direction  by  the  remaining  sides  of  the  polygon 
taken  in  direct  order." 

Polyhalite,  a  brick-red  or  yellowish, 
fibrous  or  massive  mineral.  It  is  best  known  as 
one  of  the  salts  from  Stassfurt,  Germany, 
though  it  occurs  in  other  salt  mines  in  Central 
Europe.  It  is  a  hydrous  sulphate  of  calcium, 
magnesium  and  potassium. 
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Polyhe'dron,  in  geometry,  a  body  or  solid 
bounded  by  many  faces  or  planes.  When  all 
the  faces  are  regular  polygons  similar  and  equal 
to  each  other  the  solid  becomes  a  regular  body. 
Only  five  regular  solids  can  exist,  namely,  the 
tetrahedron,  the  hexahedron  (or  cube),  the 
octahedron,  the  dodecahedron,  and  the  icosahe- 
dron,  having  respectively  4,  6,  8,  12,  and  20  faces. 
In  the  first,  third,  and  fifth  the  faces  are  equi- 
lateral triangles ;  in  the  dodecahedron  they  are 
regular  pentagons ;  and  in  the  cube  they  are 
squares. 

Polyhym'nia,  or  Polymnia  (Latin  from 
Gr.  HoXvvfii'ta  or  IloXiJ/ina),  according  to  the 
later  Greek  poets  the  Muse  of  lyric  song  and 
of  eloquence,  to  whom  is  attributed  the  inven- 
tion of  the  lyre  and  of  mimes  and  pantomimes. 
The  Greek  artists  represented  her  enveloped  in 
a  mantle,  crowned  with  a  wreath  of  flowers,  and 
in  a  meditating  posture.  Her  attributes  are  the 
lyre  and  the  plectrum.  She  places  the  fore- 
finger of  her  right  hand  on  her  mouth,  or  holds 
a  scroll.     See  Muses. 

Polymignite,  a  highly  complex,  black 
mineral  found  in  Norway  in  slender  orthorhom- 
bic  prisms.  It  is  a  niobate,  titanate  and  zircon- 
ate  of  the  cerium  metals,  iron  and  calcium. 

Polynesia,  pol-i-ne'si-a  (Greek,  polys, 
many;  ncsos,  island),  a  geographical  name  ap- 
plied in  its  widest  sense  to  the  vast  island  dotted 
region  extending  from  southeastern  Asia  across 
the  Pacific,  and  from  Bering  Strait  southward 
to  the  Antarctic  Ocean,  also  called  Oceania.  It 
has  neither  physical,  ethnographical,  nor  politi- 
cal unity,  and  is  commonly  divided  into  several 
sections.  Australasia  comprises  Australia,  Tas- 
mania, and  New  Zealand,  with  other  islands  ad- 
jacent. The  numerous  islands  extending  from 
the  Malay  Peninsula  to  New  Guinea  are  known 
collectively  as  Malaysia  or  the  Malay  Archi- 
pelago. The  Philippine  Islands  are  often  asso- 
ciated with  those  of  ]Malaysia  proper.  The 
name  Micronesia  (Gr.  mikros,  small,  and  ncsos) 
is  in  common  use  as  a  collective  name  for  the 
numerous  small  islands  in  the  northwestern 
Pacific,  between  New  Guinea  and  Japan ;  and 
Melanesia  (Gr.  melas,  black,  and  ncsos)  in- 
cludes New  Guinea  and  a  chain  of  islands  ex- 
tending southeastward  to  the  Fiji  Islands  and 
New  Caledonia,  all  chiefly  inhabited  by  Papuan 
races.  All  the  remaining  islands,  comprised  for 
the  most  part  within  the  parallels  of  30°  N.  and 
30°  S.  latitude,  and  between  the  meridians  180° 
and  120°  W.  longitude,  constitute  Polynesia  in 
tlie  narrower  and  more  definite  sense  of  the 
term.  Practically  all  the  Pacific  islands  are 
now  in  the  possession  of  Britain,  France,  Ger- 
many, and  the  United  States.  At  one  time 
Spain  had  extensive  possessions  in  the  Pacific, 
and  the  Netherlands,  which  owns  nearly  the 
whole  of  Malaysia,  holds  the  western  half  of 
New  Guinea.  The  islands  of  Polynesia  proper 
may  all  be  classified  as  volcanic  or  coralline. 
The  volcanic  have  an  irregular  surface  and  a 
higher  elevation  tlian  the  coralline  islands.  The 
coralline  islands  are  low.  never  elevated  much 
if  any  above  500  feet.  The  atoll  formation  is 
common.  Some  of  the  smaller  islands  are  of 
value  only  for  their  deposits  of  guano.  The 
indigenous  fauna  is  remarkably  deficient  in 
terrestrial  mammalia,  the  only  kinds  at  all  gen- 
erally distributed  being  bats.  The  avifauna  is 
large    and    interesting,    and    several    species    of 


snakes  are  found  in  the  western  islands.  The 
insects  and  mollusks  are  of  special  interest.  The 
coco-palm  is  grown  throughout  all  Polynesia, 
and  the  sago-palm  in  the  west.  Bread-fruit, 
yams,  and  the  taro  are  staple  articles  of  cultiva- 
tion. Some  of  the  islands,  chiefly  in  the  west, 
have  an  extensive  and  peculiar  flora,  but  others, 
especially  the  more  easterly,  are  poor  in  species. 
Though  Polynesia  is  almost  entirely  within  the 
tropics,  its  climate  is  generally  temperate  and 
very  salubrious,  owing  to  the  influence  of  the 
ocean. 

The  races  of  Polynesia  all  belong  either  to 
the  eastern  section  of  the  Ethiopic  (Negro) 
division  of  mankind,  or  to  an  aberrant  group  of 
the  Caucasic  (White)  division.  The  negro 
races  of  Melanesia  are  known  collectively  as 
Papuasians,  and  include  the  Papuans  proper 
of  New  Guinea  and  the  Melanesians  of  the 
other  islands.  Physically  they  are  characterized 
chiefly  by  the  long  head,  moderately  prognathous 
jaw,  and  frizzly  hair;  the  nose  in  the  Papuans 
is  large,  straight  or  arched  with  downward  tip, 
in  the  ^lelanesians  small  and  broad,  with  wide 
nostrils.  They  are  or  were  cannibals,  and  are 
generally  of  a  cruel  and  treacherous  disposition. 
The  Melanesians  are  more  highly  endowed  men- 
tally than  the  Papuans.  The  Samoans,  Tahi- 
tians,  Tongans,  Marquesans,  LTnion  Islanders 
or  Tokelau,  Tuamotu,  Hawaiians,  and  other 
Polj'nesians,  as  well  as  the  Maoris  of  New  Zea- 
land, are  now  regarded  as  belonging  to  the  Cau- 
casian section  of  the  human  race.  The  New 
Zealand  Maori  is  handsome,  healthy,  tall,  and 
strong.  In  bodily  vigor  he  is  a  rival  of  the 
Greek  athlete.  Prior  to  the  arrival  of  the  Eu- 
ropeans as  a  factor  in  forming  the  commercial, 
educational,  and  religious  conditions,  the  chief 
occupation  of  the  Polynesians  was  fishing,  with 
as  little  of  agriculture  as  possible.  On  some 
of  the  islands  clothing  and  ornaments  were 
made,  and  a  method  of  cooking  certain  foods 
was  almost  a  law,  especially  in  the  preparations 
for  the  great  festivals.     See  Polynesi.\ns. 

Polynesians.  The  branch  of  ethnology 
wliich  deals  with  the  origin,  migrations,  phys- 
ical features,  languages,  and  traditions  of  the 
people  of  Polynesia,  has  for  several  years  been 
receiving  special  attention.  The  mutual  rela- 
tions of  the  people  are  so  intricate  that  the  dif- 
ficult linguistic  and  anthropological  problems 
suggested  by  a  comparative  study  of  them  are 
still  unsolved.  ^Many  authorities  hold  that 
Polynesia  has  been  occupied  from  prehistoric 
times  by  two  distinct  races,  the  dark  Melane- 
sians, who  belong  to  the  same  stock  as  the 
Papuans  of  New  Guinea  and  Malaysia,  and  the 
brown  Polynesians,  called  also  Mahori  and 
Sawaiori,  whose  racial  affinities  have  not  been 
satisfactorily  determined.  By  different  writers 
they  have  been  allied  to  the  Mongoloid  Malays, 
to  the  Aryans  or  Caucasians,  to  the  American 
aborigines,  and  even  to  the  Melanesians.  But 
the  difference  between  the  Polynesians  and 
Melanesians  must  be  regarded  as  fundamental. 
The  former  are  brachycephalous  (round-headed, 
with  high  cephalic  index,  orthognathous,  nar- 
row-nosed, of  a  light-brown  color,  with  round 
orbits  and  black  straight  hair,  and  next  to  the 
Patagonians  the  tallest  people  on  the  globe 
(mean  height,  5  feet  10  inches).  The  Mel- 
anesians are  dolichocephalous  (long-headed, 
with  the  lowest  cephalic  index  of  any  race), 
prognathous,    broad-nosed,    of    a    sooty    black 
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color,  with  low  orbits,  black  frizzly  hair,  and  low 
stature  (mean  height,  5  feet  5  inches). 

The  Melanesians  appear  to  be  the  indigenous 
element  in  the  Pacific,  where  they  formerly 
occupied  a  much  wider  domain  than  at  present, 
for  traces  of  black  blood  are  found  in  Samoa, 
New  Zealand,  and  even  as  far  east  as  the  Mar- 
quesas (Whitmee).  They  are  of  a  lower  de- 
gree of  culture,  being  undoubted  cannibals,  in 
many  places  head-hunters,  extremely  savage, 
blood-thirsty  and  treacherous,  scarcely  recogniz- 
ing any  hereditary  chiefs,  and  often  forming 
independent  hostile  groups  at  perpetual  feud  with 
their  neighbors. 

The  Polynesians,  who  closely  resemble  the 
Indonesians  of  the  Malay  Archipelago  seem  to 
be  later  arrivals,  almost  certainly  from  Malaysia 
to  Samoa,  whence  they  gradually  spread  from 
island  to  island  over  all  the  eastern  archi- 
pelagoes, more  recently  sending  colonies  west- 
ward to  Melanesia  and  even  to  New  Guinea. 
Hence  Sawaiori  settlements  and  mixed  Sawa- 
iori-Melanesian  communities  are  now  found  in 
the  eastern  parts  of  Fiji,  in  the  New  Hebrides 
(Nine,  Futuna,  Mel,  and  Fil),  in  the  Loyalty 
group  (Uvea),  in  British  New  Guinea  (Motu), 
and  generally  in  Micronesia.  That  Samoa  was 
the  centre  of  dispersion  is  shown  by  the  recur- 
rence of  such  geographical  terms  as  Samoa  and 
Savaii  (originally  Savaiki),  the  largest  island 
of  the  archipelago,  under  diverse  dialectic  forms 
(Hamoa,  Amoa,  Hawaii,  Havaiki,  Hawaiki, 
Avaiki),  either  in  the  geographical  nomenclature 
or  in  the  traditions  and  mythologies  of  all  the 
Polynesian  islanders  from  New  Zealand  to 
Hawaii. 

In  Easter  Island  (Rapanui)  and  the  Caro- 
lines (Ponape,  Lele,  tjalan)  are  found  numer- 
ous Cyclopean  monuments,  huge  monolithic 
statues,  paved  avenues,  ramparts  or  walls  of 
basalt  blocks  over  30  feet  long,  brought  from 
great  distances.  None  of  the  present  races  could 
erect  such  structures  as  these,  all  memory  of 
which  has  died  out.  They  have  been  referred 
to  the  cultured  peoples  of  America,  and  the 
features  of  the  Easter  Island  statues  are  said  to 
resemble  the  Bolivian  Aymaras,  though  others 
have  recognized  a  Papuan  cast  in  the  speci- 
mens preserved  in  the  British  Museum.  Skulls 
of  a  Papuan  type  have  also  been  found  in  Easter 
Island,  but  if  the  monuments  were  erected  by 
these  natives,  it  must  have  been  under  the  direc- 
tion of  builders  such  as  the  Hindu  missionaries 
who  raised  the  stupendous  temples  of  Java  and 
Indo-China  by  training  Malay  and  Cambodian 
craftsmen    for    the    work. 

Nearly  all  the  Pacific  languages  appear  to  be 
rnembcrs  of  the  great  Malayo- Polynesian  fam- 
ily, which  stretches  across  two  oceans,  from 
Madagascar  to  Rapanui.  Phonetic  variations 
are  the  basis  of  the  dialects.  They  have  a 
primitive  poetry,  a  mythological  and  folk-lore 
literature  which  is  rich  in  hero-stories,  ancestor- 
myths,  epics.  The  harepo,  or  professional  poet, 
or  one  akin  to  the  old  family  ballad  singer  of 
other  races,  is  found  among  the  Polynesians. 
Political  orations,  accounts  of  deeds  of  daring, 
and  love  songs  were  taught,  sung,  and  recited. 
Christianity  has  been  among  many  of  the  groups 
or  on  many  of  the  islands.  As  civilization  in- 
creases the  original  races  seem  to  decrease  on 
many  of  the  islands.  Allowance  must  be  made 
for  the  uncertainty  of  the  estimates  made  by 
the  first  discoverers  regarding  the  original  popu- 


lation. Here  and  there  the  returns  show  an 
apparent  increase,  but  only  among  the  half- 
castes.  Everywhere  the  pure  Polynesian  race 
seems  to  be  rapidly  disappearing,  a  phenomenon 
attributed  partly  to  the  introduction  of  alcoholic 
drinks,  partly  to  the  abrupt  change  of  habits, 
dress,  diet,  etc.,  but  mainly  to  the  ravages  of 
leprosy,  smallpox,  syphilis,  measles,  and  es- 
pecially pulmonary  affections,  by  which  whole 
communities  have   been   decimated. 

Forinerly  the  political  organization  was  based 
on  a  distinction  between  two  classes,  the  nobles 
and  the  common  people.  The  Maoris  had  de- 
veloped a  sort  of  democracy;  but  elsewhere  the 
archipelagoes  constituted  one  or  more  monar- 
chies of  a  somewhat  feudal  character,  with  pow- 
erful hereditary  rulers  under  a  king,  whose 
authority  had  been  much  reduced  in  Samoa,  the 
Marquesas,  and  some  other  groups.  Their  sub- 
jects, were  a  gay,  pleasure-loving  people,  engaged 
chiefly  in  fishing,  agriculture,  and  navigation. 
Their  diet  was  largely  vegetarian  (yams,  tare, 
batatas,  bananas,  cocoanuts,  etc.),  varied  with 
fish,  pork,  poultry,  and,  in  some  places,  human 
flesh.  Human  victims  were  also  offered  on 
solemn  occasions,  and  a  prominent  feature  of 
the  primitive  religion  was  the  so-called  Tabu, 
in  virtue  of  which  certain  persons  and  objects 
acquired  a  sacred  character.  But  there  was  no- 
where a  distinct  sacerdotal  class,  and  most  of 
the  old  beliefs  had  resolved  themselves  into  a 
system  of  ancestor-worship.  Other  distinctive 
institutions  were  certain  orders  of  knighthood, 
secret  societies  with  peculiar  semi-religious  rites, 
and  tattooing,  which,  especially  in  Micronesia; 
acquired  the  character  of  a  fine  art,  rivaling 
the  Burmese  and  Japanese  systems  in  its  elabo- 
rate designs  and  skilful  execution.  Few  other 
arts  were  practised,  and  letters  were  unknown, 
although  the  national  folk-lore,  tolerably  rich  in 
historic  legends  and  myths,  was  orally  pre- 
served, and  has  been  mostly  committed  to  writ- 
ing by  European  scholars.  Consult :  Turner, 
'iSjineteen  Years  in  Polynesia'  ;  Gill,  'Historical 
Sketches  of  Savage  Life  in  Polynesia'  ;  'Myths 
and  Songs  from  the  South  Pacific'  ;  Grey, 
'Polynesian  Mythology';  Fornander,  'An  Ac- 
count of  the  Polynesian  Race'  ;  Macdonald, 
'Oceania,  Linguistic,  and  Anthropological'; 
Ratzel,  'History  of  Mankind'  ;  Reeves,  'Brown 
Men  and  Women'  ;  De  Quatrefages,  'Les  Poly- 
nesiens  _  et  leurs  Migrations';  Lesson,  <Les 
Polynesiens,  leur  Origine,  leurs  Migrations, 
Langue'  ;  Edge- Partington,  'An  Album  of 
the  Weapons,  Tools,  Ornaments,  Articles  of 
Dress  of  the  Natives  of  the  Pacific  Islands'  ; 
Graf  von  Pfeil,  'Studien  und  Beobachtungen 
aus  der  Siidsee'  ;  Meinicke.  'Die  Inseln  des 
stillen  Oceans';  Brandstetter,  'Malaio-Poly- 
nesische  Forschungen' ;  Publications  of  Poly- 
nesian Society  of  Wellington,  New  Zealand. 

Polynices,  p61-i-ni'sez,  brother  of  Eteocles. 
See  Eteocles  and  Polynices. 

Polyorbion,  The,  a  long  descriptive  poem 
by  Michael  Drayton  (1613-22).  It  is  in  effect 
a  topographical  survey  of  Great  Britain,  con- 
taining, with  much  other  matter,  descriptions  of 
shires,  rivers,  mountains,  and  forest  tracts,  and 
is  not  only  of  interest  to  the  antiquarian  but  to 
others  as  well,  its  accuracy  as  an  authority  be- 
ing generally  conceded. 

Poryp,  a  term  variously  and  indiscrim- 
inately  applied    to   different   ammal    forms,   but 
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properly  designates  a  coelenterate  of  the  class 
Actinozoa,  represented  by  the  sea  anemones, 
corals,  and  the  like;  or  any  member  (or  zooid) 
of  a  compound  organism  belonging  to  that  class. 
The  term  polypide  is  also  employed  to  designate 
each  member  or  zooid  of  the  compound  forms  in 
the  Polyzoa.  The  name  polypidom  applies  to 
the  entire  outer  framework  or  skin-system  of  a 
compound  form,  such  as  a  hydrozoan,  zoophyte 
or  an  individual  polyzoon.  The  word  polypite 
refers  to  each  separate  zooid  or  member  of  a 
compound  zoophyte  or  hydrozoon,  and  is  thus 
used  in  opposition  to  the  term  polypide  already 
explained.  The  polypary  of  a  hydrozoon  spe- 
cially refers  to  the  horny  or  chitinous  skin 
secreted   by   the    hydrozoa.     See    Ccelenterata, 

HyDROZOA,    IMOLLUSCA,    PoLYZOA,  etc. 

Polyphemus,  p61-i-fe'miis,  one  of  the  Sicil- 
ian Cyclopes.  He  was  a  son  of  Poseidon  and 
the  nymph  Thoosa  and  lived  in  a  cave  in  Mount 
Mlmi.  Ulysses  and  his  companions,  driven  by 
the  storm  to  take  refuge  on  the  island,  found 
shelter  in  the  cave  of  Polyphemu.s,  and  were 
found  there  on  the  return  of  the  monster.  He 
devoured  two  of  the  company  and  shut  the  re- 
mainder in  the  cave.  Ulysses  contrived  to  in- 
toxicate Polyphemus  with  wine  and  when  he  fell 
asleep  put  out  his  single  eye  and  then  with 
his  comrades  escaped.  The  storms  which  fol- 
lowed Ulysses  at  sea  were  visited  upon  him  by 
Poseidon  in  answer  to  the  praj'ers  of  Poly- 
phemus. Polyphemus  was  a  suitor  of  the  nymph 
Galatea  and  upon  her  accepting  Acis  the  dis- 
dained lover  killed  his  successful  rival. 

Polyph'ony,  in  musical  composition,  the 
harmonious  combination  of  two  or  more  parts, 
each  of  which  forms  an  independent  theme,  but 
progress  simultaneously  according  to  the  laws 
of  counterpoint.  A  fugue  is  the  best  example 
of  polyphonic  compositions.  See  Counter- 
point. 

Polypodium,  a  genus  of  ferns  of  the  order 
Polypodiacca.  The  species,  of  which  more  than 
350  have  been  described,  are  widely  distributed 
throughout  the  world,  mostly  in  dry  situations 
such  as  banks,  walls,  logs  and  cliffs.  Some 
tropical  species  are  epiphytic.  Alany  are  pop- 
ular as  garden  or  greenhouse  plants.  Among 
the  best  known  is  the  common  wall-fern  or  poly- 
pody (P.  vulgare),  a  widely  distributed  native 
of  Europe  and  North  America.  It  is  one  of  the 
most  satisfactory  garden  ferns.  See  Fern  and 
Fern  Allies. 

Polyp'orus,  a  genus  of  parasitical  fungi, 
forming  shelf-like  growths  on  the  trunks  of 
trees,  and  contributing  to  the  decay  of  timber. 
It  is  the  typical  genus  of  Polyporacea.  See 
Fungi. 

Polyp'terus,  a  genus  of  ganoid  fishes  in- 
habiting the  Nile,  Senegal,  and  other  rivers  of 
Africa.     See   Bichir;   Ichthy'ology  ;   Mud-fish. 

Pol'ypus,  in  pathology,  any  tumor  which 
forms  chiefly  in  a  mucous  membrane,  and  which 
is  more  or  less  pedunculated  and  rounded  in 
form.     See  Tumor. 

Polytech'nic  College,  located  at  Fort 
Worth,  Texas.  It  was  founded  under  the  con- 
irol  of  the  Methodist  Episcopal  Church,  and 
opened  in  1891.  The  work  of  the  college  is  an- 
ranged  in  two  general  courses,  classical  and 
scientific,  which  lead  respectively  to  the  degrees 


of  .\.B.  and  B.S.  There  is  also  a  business  course 
and  a  preparatory  department.  The  college  is 
co-educational.  In  1902,  the  grounds  and  build- 
ings were  valued  at  $40,000;  the  faculty  num- 
bered 13,  and  the  students  220,  of  whom  00  were 
women. 

Polytechnic       Institute       of       Brooklyn, 

founded  in  1854  under  the  name  of  the  Brook- 
lyn Collegiate  and  Polytechnic  Institute.  It  con- 
ferred its  first  collegiate  degree  in  1871  by  spe- 
cial authority  of  the  Slate  Board  of  Regents; 
and  in  1890  was  reorganized  under  its  present 
name  with  larger  corporate  powers,  and  a  full 
college  charter.  The  Institute  now  offers  five 
undergraduate  courses  of  four  years:  (i)  arts, 
leading  to  the  degree  of  A.  B. ;  (2)  chemistry, 
leading  to  the  degree  of  B.  S. ;  (3)  civil  engi- 
neering, leading  to  the  degree  of  C.  E. ;  (4) 
electrical  engineering,  leading  to  the  degree  of 
E.  E. ;  (s)  mechanical  engineering,  leading  to 
the  degree  of  M.  E. ;  also  two  graduate  courses 
of  one  year:  (i)  arts,  leading  to  the  degree  of 
A.  M. ;  (2)  science,  in  the  department  of  chemis- 
try, civil,  electrical,  and  mechanical  engineering, 
leading  to  the  degree  of  M.  S.  The  laboratories 
are  well  equipped,  and  there  is  an  observatory 
with  an  equatorial  telescope,  and  museum  collec- 
tions in  geology,  zoology,  and  palaeontology;  the 
library,  a  memorial  to  Uriah  D.  Spicer,  num- 
bers 12,000  volumes.  The  Preparatory  School  is 
closely  affiliated  with  the  Institute,  and  is  spe- 
cially designed  to  prepare  students  for  the  In- 
stitute, but  also  prepares  for  other  colleges  and 
scientific  schools;  it  offers  four  courses:  (l)  the 
scientific  course;  (2)  the  classical  course;  (3) 
the  Latin  scientific  course;  (4)  the  commercial 
course.  The  students,  including  those  in  the 
Preparatory  School,  numbered  600  in  1904.  The 
Institute  is  one  of  the  oldest  educational  institu- 
tions of  Brooklyn,  and  counts  among  its  gradu- 
ates many  of  the  most  influential  men  of  the  city. 

Polytechnic  Schools.  See  Education, 
Scientific  and  Technical. 

Polytechnique,  The,  originally  a  French 
educational  institution  in  which  the  technical 
sciences  that  rest  in  great  part  upon  a  mathemat- 
ical basis,  such  as  engineering,  architecture,  etc., 
are  taught.  The  first  school  of  the  kind  was 
established  in  Paris  (1794)  by  the  National 
Convention,  under  the  name  of  School  of  Public 
Works.  No  students  were  admitted  but  those 
who  intended  to  enter  the  public  service,  es- 
pecially the  corps  of  civil  and  military  engineers 
and  the  artillery.  The  Polytechnic  School,  as  it 
was  called  from  1795,  has  been  repeatedly  reor- 
ganized as  the  different  political  parties  have 
succeeded  to  power.  At  the  present  time  it  is 
the  institute  in  which  France  trains  her  artillery 
and  engineer  officers,  her  naval  engineers,  her 
directors  of  roads  and  bridges,  and  of  mines,  her 
telegraph  officers,  in  short,  all  her  officials  who 
require  to  know  something  of  the  higher 
branches  of  technical  science. 

Pol'ytheism  (Gk.  polys,  many;  thcos,  god"), 
belief  in  and  worship  of  a  plurality  of  gods.  It 
appears  to  be  a  development  of  fetishism. 
Fetishism  is  founded  on  primitive  man's  view 
of  all  nature,  animate  and  inanimate,  as_  con- 
sisting of  beings  possessing  attributes  sirnilar 
to  his  own  —  sensibility,  will,  feelings,  passions, 
benevolence  and  malevolence ;  and  as  these  be- 
ings or  objects,  like  his  fellow-men,  were  con- 
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ceived  by  him  to  possess  the  power  to  help  or 
hurt  him,  he  would,  to  win  their  aid  in  his  neces- 
sities, flatter  or  cajole  them  or  venerate  them, 
or,  when  they  proved  false  to  him,  treat  them 
with  curses  and  outrage ;  or  he  would  stand  in 
terror  of  them  if  he  had  incurred  their  enmity. 
Since  for  the  fetishist  all  nature  is  endowed  with 
life  and  sense,  the  savage  man  apprehends  even 
stones  anthropomorphically :  the  Caaba  at 
Mecca  is  doubtless  a  survival  of  primeval  fetish 
worship.  Other  notable  objects  of  fetish-wor- 
ship are  mountains:  Mount  Carmel  would  seem 
to  have  been  an  object  of  adoration:  hence  the 
Dens  Carmclus  of  Suetonius  (Vespasian)  ;  so 
wind  and  fire,  so  plants :  sacred  trees  are  com- 
mon in  nature-religions ;  of  animals,  the  croc- 
odile was  worshipped  by  the  Egyptians ;  and 
in  all  the  ethnic  religions  of  antiquity  the  sun, 
moon  and  stars,  and  the  heavens  were  held  to  be 
gods  and  were  objects  of  worship.  From  the 
lowest  fetishism  is  but  a  step  to  the  polytheism 
of  the  highest-cultured  peoples  of  antiquity,  in 
which  the  gods  are  demonstrably  the  very  same 
natural  objects  — the  sky  (Zeus,  Jupiter),  the 
sea  (Neptunus,  Oceanus),  the  sun  (Sol,  Helios, 
Apollo),  the  moon  (Selene,  Artemis,  Diana), 
which  were  worshipped  by  the  fetishists  of  a 
ruder  age,  but  which  are  now  clothed  with  more 
august  attributes.  Very  curious  is  the  usage  of 
ancient  Greek  and  Latin  writers  in  using  Theos, 
Dcus  (God)  and  Thcoi,  Di  (gods)  interchange- 
ably. For  example,  in  Cicero's  dialogue  'De 
Natura  Deoruni'  ('Of  the  Nature  of  the  Gods') 
we  read  (iii.  2")  :  "It  is  the  belief  of  all  man- 
kind that  good  fortune  is  to  be  asked  of  God 
(a  Deo),  but  wisdom  of  oneself  .  .  . 
health,  wealth,  victory  of  the  Gods"  (a  Dis). 
Though  Cicero  in  that  dialogue  intends  to  dis- 
cuss the  different  opinions  of  the  philosophers 
upon  the  nature  of  the  gods  it  never  occurs  to 
him  to  inquire  whether  Deity  is  one  or  manifold. 

Polyxena,  po-lik'se-na,  in  Greek  legend, 
the  daughter  of  Priam  and  Hecuba.  She  was 
beloved  by  Achilles,  who  in  order  to  obtain  her 
for  his  wife  promised  to  bring  about  peace  be- 
tween the  Greeks  and  Trojans.  While  negotiat- 
ing the  marriage  at  the  temple  of  the  Thrym- 
brsean  Apollo,  Achilles  was  treacherously  slain. 
Afterward  his  shade  appeared  demanding 
Poly-xena  and  she  was  therefore  sacrificed  to  his 
Manes.  Her  sacrifice  is  represented  in  the 
Acropolis  at  Athens  and  forms  a  part  of  the 
•Hecuba*  of  Euripides. 

Polyzo'a,  a  group  of  animals,  at  first  re- 
garded as  radiates,  then  as  mollusks,  and  later 
as  members  of  the  heterogeneous  group  of 
worms.  Its  precise  rank  and  position  remain 
to  be  determined.  All  are  small  and  all  are 
aquatic,  the  great  majority  being  marine.  At 
the  anterior  end  of  the  body  is  a  circle  of 
ciliated  tentacles  around  the  mouth.  By  means 
of  these  food  is  collected  and  brought  to  the 
alimentary  canal.  The  intestine  is  flexed  on 
itself  and  the  vent  is  on  the  dorsal  surface,  either 
near  the  tentacles  (.Eetofrocta)  or  inside  the 
circle  {Entoprocta)  while  the  central  nervous 
system  lies  between  the  mouth  and  vent.  In 
the  Entoprocta  the  body-wall  is  solid,  but  in 
the  Ectoprocta  there  is  a  spacious  body  cavity 

(coelom).  Besides  reproduction  by  eggs  all 
multiply     by     budding,     the     result     being     the 

formation  of  colonies,  often  of  considerable 
extent.     The     Entoprocta,     the     characters     of 


which  arc  included  above,  embrace  only  a  few 
forms,  each  individual  being  raised  on  a  slender 
stalk,  the  colony  bemg  connected  by  a  running 
root- stalk  on  the  support  to  which  the  animals 
are  attached.  L'rnatitla  gracilis  occurs  in  the 
fresh  waters  of  the  United  States.  Most  of  the 
species  are  marine. 

The  Ectoprocta  secrete  a  protective  case, 
often  rendered  firmer  by  the  deposition  of  lime 
around  each  individual,  and  into  which  the 
animal  may  quickly  retreat,  the  opening  in 
some  cases  being  closed  by  a  door  or  operculum. 
The  great  majority  of  the  Ectoprocta  belong  to 
a  group  called  Gyiiinolirmata,  in  which  the 
tentacles  are  in  a  more  or  less  perfect  circle.  All 
but  a  few  of  them  are  marine,  and  are  among 
the  most  abundant  of  animals  along  our  whole 
coasts,  some  forming  encrusting  sheets  on 
shells  and  stones,  others  forming  bushy  growths 
on  rock  and  piles.  The  Phylactolccinata  are  ex- 
clusively inhabitants  of  fresh  water,  and  are 
characterized  by  having  the  tentacles  folded  into 
a  horseshoe  shape.  In  these,  as  in  sponges, 
there  is  the  formation  of  peculiar  buds  (stato- 
blasts)  enclosed  in  a  hard  shell  which  preserve 
the  species  through  the  winter  or  in  times  of 
drought. 

The  closest  allies  of  the  Polyzoa  (which  are 
also  known  as  Bryozoa)  are  the  Brachiopoda, 
the  two  groups  having  formerly  been  united  as  a 
class  Molluscoida.  The  Polyzoa  are  also  re- 
lated to  the  Phoronididcc,  which  in  turn  show 
resemblances  to  the  Annulata.  Consequently 
the  three  groups  have  been  united  as  classes  in 
the  phylum  Molluscoida  by  Parker  and  Has- 
well,  'Text-book  of  Zoologj-'   (1897). 

Pom-pom.     See  Ordnance. 

Pom'ace  Fly,  a  small  yellowish  fly  of  the 
genus  Drosophila,  frequently  a  nuisance  in  cider 
factories  and  wine  houses.  The  eggs  are  laid  in 
the  pomace  in  which  the  larvse  feed  and  from 
which  the  adults  fly  to  the  houses.  They  also 
visit  dwellings  in  which  decaying  fruit  is  ex- 
posed. Sometimes  they  breed  in  other  organic 
remains.  Cleanliness  and  the  prompt  removal  of 
fermenting  or  decaying  matter  are  preventive 
measures. 

Pomade',  Pommade,  or  Pomatum,  a  term 
originally  applied  to  a  fragrant  ointment  pre- 
pared with  lard  and  apples,  but  now  wholly 
restricted  to  perfumed  solid  greasy  substances 
used  in  dressing  the  hair.  In  the  preparation  of 
pomades  the  first  object  of  consideration  is  to 
otjtain  their  fatty  basis  in  as  pure  and  fresh  a 
state  as  possible.  Lard,  beef  and  mutton  suet, 
beef  marrow,  veal  fat,  and  bear's  grease  are  the 
materials  commonly  employed  for  this  purpose, 
cither  singly  or  in  mixtures  of  two  or  more  of 
them.  The  fat,  which  should  be  that  of  a  young 
and  healthy  animal,  is  pounded  in  a  marble 
mortar  in  the  cold,  until  all  the  membranes  are 
completely  torn  asunder ;  it  is  then  submitted  to 
the  heat  of  a  steam-bath  until  its  fatty  portion 
has  liquefied,  and  the  albuminous  and  aqueous 
matter  and  other  foreign  substances  have  com- 
pletely subsided.  The  liquid  fat  is  then  care- 
fully skimmed'  and  passed  through  a  flannel 
filter.  In  this  state  it  may  be  perfumed  at  will ; 
after  which,  when  it  is  intended  that  the  pomade 
should  be  white,  it  must  be  constantly  stirred 
with  a  glass  or  wooden  spatula  until  it  solidifies ; 
should  it  be  wished  transparent  or  crystalline 
it  is  allowed  to  cool  very  slowly  without  being 
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1-5.  Cristalella  mucedo  (1 .  a  siatoblast :  2.  another,  more  advanced  :  3.  a  younf  stock  or  cormidium  :  4.  fully  formed 
stock  or  cormus  :  5.  cross-section  of  Fig.  4).  6-8.  Plumatella  repens  (6.  young  individual ;  7.  young  stock  :  8,  a  portion  of 
Fig.  7  enlarged).  10-12.  Lophopus  crystallinus  (1  0.  a  young  stock  :  1  1 .  young  bud  not  yet  opened  ;  1  2,  another  bud.  more 
advanced,  but  not  open.) 
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disturbed.  To  prevent  its  becoming  rancid  a 
little  benzoic  acid,  gum  benzoin,  or  nitric  ether 
may  be  added,  and  to  increase  its  consistency  a 
little  wax  or  spermaceti.  Pomade  may  be  per- 
fumed by  enfleurage,  maceration,  or  simply  by 
adding  the  fragrant  essences  or  essential  oils  in 
the  required  quantity.  See  Perfumes  and  Per- 
fumery. 

Pombal,    Sebastiao    Jose    de    Carvalho    e 
Mello,   sa-bas-te-ari'oo   ho-sa'   da   kar-val'yoo 
a   ma'loo   pon-bal',   or   pom-bal',   M.\rquis  of, 
Portuguese  statesman :  b.  Soura,  near  Coimbra, 
13  May  1699;  d.  Pombal  8  May  1782.     In  1739 
he   was   appointed   ambassador   to    London,   but 
was  recalled  in  1745.    He  was  then  sent  to  Vienna 
to   act  as   mediator  between   the   Pope   and  the 
Empress  Maria  Theresa.     Carvalho  here  gained 
general     esteem,     and     married     the     youthful 
Countess  of  Daun.     In  1750  Carvalho  obtained 
from  Joseph  I.  the  post  of  secretarj  of  state  for 
foreign   affairs,   and    soon    rendered    the   feeble 
and    sensual    king    entirely    subject    to    his    in- 
fluence.    Joseph  I.  fell  in  with  the  most  daring 
projects    of   his    minister;    and    the    latter   now 
proceeded    to   the    accomplishment    of   his    four 
favorite   objects  —  the  expulsion  of  the  Jesuits, 
the   humiliation   of   the   greater   nobles,   the   re- 
storation of  the  prosperity  of  Portugal,  and  the 
absolute  command  of  the  state  in  the  name  of 
the   monarch.     After  the  earthquake  of  I   Nov. 
1755.    which    destroyed    Lisbon,    Carvalho    dis- 
played great  vigor  and  resolution.     He  was  now 
created  Count  of  Oeyras,  and  in  1756  first  min- 
ister.   He  then  removed  every  one  who  ventured 
to   obstruct   his   plans.     The   discontented   vine- 
dressers   committed    excesses    in    Oporto,    but 
Pombal    vigorously    suppressed    the    riots,    and 
passed  most  comprehensive  laws  against  treason. 
He  also  expelled  the  Jesuits  from  their  flourish- 
ing   missions    in     Paraguay.      Carvalho    finally 
determined  to  remove  the  Jesuits  entirely  from 
the  person  of  the  king  and  they  were  ordered 
(16   Sept.   1757)    to  retire  to  their  colleges.     A 
conspiracy    against    the    life    of    the    king,    who 
was      wounded     on     the      night      of     3      Sept. 
1758,  by  assassins,  he  falsely  laid  to  the  charge 
of      the      Jesuits.        Pombal      denounced      the 
Jesuits   to   the    Pope   as    the   contrivers   of  the 
scheme,  and   caused   some  of  them  to  be  exe- 
cuted in  prison.     Pombal  had  already  banished 
the  whole  order  from  the  kingdom  by  a  royal 
decree  of  3  Sept.   1759,  and  those  who  did  not 
comply  with  the  mandate  were  seized  and  trans- 
ported   to   the    States    of   the    Church.     A   pro- 
tracted   dispute    with    the     Pope    followed ;    in 
1760  Pombal   transported  the   Papal  nuncio  be- 
yond the  frontiers,  and  was  on  the  point  of  dis- 
solving all  connection  with  Rome  when  Clement 
XIII.   died,   and    Clement   XIV.,   his   successor, 
abolished   the  order  in   1773.     Through   Pombal 
the   Portuguese   army   received   an  entirely  new 
organization,  and  the  fortifications  on  the  fron- 
tiers were  restored.     He  paid  particular  attention 
to  the  schools;  he  also  rendered  the  censorship 
less  strict.    Joseph  I.  died  24  Feb.  1777,  and  was 
succeeded  by  his  daughter,  Maria  I.,  who  imme- 
diately deposed  Pombal  and  deprived  him  of  all 
his   offices.     The   state-prisoners   whom   he   had 
incarcerated,    9,800    in    number,    were    released, 
and  all  his  regulations  abolished.     All  those  who 
had  been  attainted  with  treason  under  Pombal's 
charges   were   rehabilitated,   and   he   himself  or- 
dered  to   retire   to  his    estates,   where   he   died. 
His    record    is    one    of    the    bloodiest    in    Por- 


tuguese history.  Consult:  Moore,  <Life  of 
Pombal'  (1819);  Opperman,  'Pombal  und 
die  Jesuiten'  (1845);  Weld,  'The  Suppression 
of  the  Society  of  Jesus  in  the  Portuguese  Do- 
minions' (1877);  Feval,  'The  Jesuits'  (1878). 
Pom'egranate,  a  shrub  or  small  tree 
(Punica  granaliim)  of  the  order  Lythracea. 
It  is  a  native  of  Persia  and  adjacent  countries, 
where  it  has  been  cultivated  for  centuries  and 
whence  it  has  been  carried  to  nearly  all  tropical 
and  subtropical  countries  of  the  world.  It 
grows  about  15  feet  tall ;  bears  shiny,  oblong, 
entire  leaves ;  showy,  waxy,  orange-red  flowers, 
solitary  or  clustered  in  the  axils ;  and  thick- 
rinded  red  pome-like  fruits  of  the  size  of  an 
orange,  filled  with  many  seeds  in  several  com- 
partments. The  tree  is  hardy  as  far  north  as 
Virginia,  but  is  little  cultivated  e.xcept  in  the 
Gulf  States  and  California  in  each  of  which 
sections  it  is,  however,  more  a  garden  and  a 
hedge-plant  than  a  commercial  fruit.  In  the 
South,  as  in  eastern  countries,  cooling  drinks 
are  made  from  the  seeds  bruised  with  sugar  and 
mixed  with  water.  Typical  varieties  are  rather 
acid,  but  there  are  sweet  and  subacid  sorts  also. 
An  East  Indian  variety  is  seedless  and  in  India 
is  highly  prized.  Several  double-flowered  varie- 
ties with  yellow,  red,  and  variegated  flowers  are 
cultivated  largely  in  the  South  and  in  northern 
greenhouses  for  ornament.  They  do  not  bear 
fruit  as  a  rule.  There  are  dwarf-fruiting  and 
non-fruiting  double  and  single-flowered  varie- 
ties. The  plants  may  be  as  easily  propagated 
by  cuttings  as  currants  are,  except  that  they 
usually  require  some  artificial  heat.  Layers  and 
grafts  are  also  satisfactory.  It  will  thrive  upon 
a  great  variety  of  soils  but  seems  to  do  best 
upon  well  drained  light  loams.  The  numerous 
shoots  should  be  annually  cut  away  from  the 
centre  of  the  plant  as  in  the  currant,  except 
when  new  stems  are  desired  to  replace  old  ones. 
It  will  repay  cultivation  and  fertilizing  with 
potash  and  phosphoric  acid ;  but  usually  is  al- 
lowed to  shift  for  itself. 

Pomegranate  Melon.  See  Melons. 
Pom'elo,  or  Pumelo.  See  Sh.\ddock. 
Pomerania,  p6m-e-ra'ni-a  (German,  Pom- 
mem),  Prussia,  a  northern  province  and  duchy, 
bounded  north  by  the  Baltic,  west  by  the  Duchy 
of  Mecklenburg,  south  by  the  province  of 
Brandenburg,  and  east  by  West  Prussia;  area, 
11,628  square  miles.  It  consists  of  a  long  and 
comparatively  narrow  tract  of  country,  stretch- 
ing longitudinally  east  to  west.  The  coast  is 
generally  low  and  sandy,  and  is  lined  by  a  great 
number  of  lagoons,  separated  from  the  sea  by 
narrow  belts  of  land  or  low  sandhills.  Along 
the  coast  are  a  few  islands,  but  none  of  them, 
except  Riigen,  Usedom,  and  Wollin,  are  of  great 
extent.  The  principal  rivers  are  the  Oder, 
Persante,  and  Stolpe.  The  soil  generally  is 
sandy  and  indifferent;  but  there  are  many  rich 
alluvial  tracts,  particularly  along  the  banks  of 
the  rivers  and  lakes,  producing  a  surplus  of 
grain  for  export.  Flax,  hemp,  and  tobacco  also 
are  cultivated.  The  domestic  animals,  of  which 
sheep  and  swine  are  the  most  important,  are 
numerous,  and  of  tolerably  good  breeds.  The 
forests  are  of  large  extent,  and  well  supplied 
with  game.  Fish  also  are  abundant.  The  only 
minerals  of  any  consequence  are  a  little  iron, 
salt,  and  alum.  Manufactures  early  made  con- 
siderable progress,  in  consequence  of  the  influx 
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of  French  refugees  on  the  revocation  of  the 
Edict  of  Nantes,  who  introduced  the  manufacture 
of  woolens  and  other  fabrics.  Through  the 
Oder  the  province  carries  on  a  considerable 
trade,  both  general  and  transit.  The  principal 
exports  are  corn,  cattle,  wood,  wool,  wax,  amber, 
and  fish  ;  the  principal  imports  are  wine,  cotton 
goods,  coffee,  sugar,  and  other  articles  of  co- 
lonial produce.  The  centre  of  trade  is  Stettin, 
which  ranks  as  one  of  the  most  important  com- 
mercial cities  of  Prussia.  Pomerania  was  orig- 
inally inhabited  by  Goths,  Vandals,  and  Slavs. 
The  first  mention  of  it  in  history  is  in  1 140. 
It  long  remained  an  independent  duchy,  and 
was  of  much  larger  extent  than  at  present.  In 
1637,  on  the  extinction  of  the  ducal  family,  the 
electoral  house  of  Brandenburg  claimed  posses- 
sion, but  was  obliged  to  give  way  to  Sweden. 
On  the  death  of  Charles  XII.  the  electoral  house 
again  claimed  possession,  and  the  whole  was 
formally  ceded  to  it  except  a  part  which  received 
the  name  of  Swedish  Pomerania.  This  part 
having  been  ceded  to  Denmark,  was  by  it  given 
up  in  exchange  for  the  Duchy  of  Lauenburg,  to 
Prussia,  to  which  the  whole  of  Pomerania  now 
belongs.  For  administrative  purposes  it  is  di- 
vided into  three  governments  (Regierungs- 
bezirke),  Stettin,  Koslin,  and  Stralsund.  Pop. 
(1900)   1.636.659. 

Pomeroy,  pom'-  or  pum'e-roi,  Marcus 
Mills  ("Brick  Pomeroy"),  American  journal- 
ist and  humorist :  b.  Elmira,  N.  Y.,  25  Dec. 
1833;  d-  Brooklyn,  N.  Y.,  30  May  1896.  He 
was  apprenticed  to  the  printer's  trade  when 
very  young,  established  the  Corning  (N.  Y.) 
•Journal'  and  the  'Athens  Gazette,'  and  in  1857 
removed  to  Horicon,  Wis.,  where  he  successfully 
conducted  the  'Argus.'  Later  he  went  to  Mil- 
waukee where  he  edited  the  Daily  Nen's  and 
subsequently  secured  an  interest  in  the  La  Crosse 
(Wis.)  'Union  and  Democrat.'  After  the  Civil 
War  he  founded  the  Daily  Democrat,  which 
in  1887  was  merged  in  '  Pomeroy 's  Advanced 
Thought.'  His  chief  publications  are;  'Gold 
Dust'  (1872):  'Brick  Dust'  (1872);  'Perpetual 
Money'    (187S). 

Pomeroy,  Seth,  American  Revolutionary 
soldier :  b.  Northampton,  Mass.,  20  May  1706 ; 
d.  Peekskill,  N.  Y.,  19  Feb.  1777.  He  was  by 
trade  a  gunsmith,  and  early  spent  much  time 
in  the  colonial  military  service,  attaining  the  rank 
of  colonel.  In  1774-5  he  was  delegate  in  the 
Provincial  Congress,  in  October  1774  was  made 
a  general  officer,  and  in  February  1775  became 
brigadier-general  of  militia.  After  having  par- 
ticipated as  a  private  soldier  in  the  battle  of 
Bunker  Hill,  he  was  appointed  22  June  1775 
senior  brigadier-general  of  the  Continental  army. 
His  appointment,  however,  was  the  occasion  of 
some  difficulty  in  the  adjustment  of  matters  of 
rank,  and  he  resigned  from  the  service,  without 
having  acted.  When  New  Jersey  was  overrun 
by  the  enemy  in  1776,  he  headed  a  volunteer 
force  and  marched  for  the  Hudson,  but  died  on 
the  way. 

Pomeroy,  Theodore  Medad,  American 
jurist  and  statesman:  b.  in  Cayuga.  N.  Y.,  31 
Dec.  1824;  d.  Auburn,  N.  Y.,  23  March  1905.  He 
received  his  early  education  at  Monroe  Acad- 
emy and  graduated  from  Hamilton  College, 
taking  his  degree  in  184^.  He  was  admitted  to 
the  bar  in   1846,  practising  until   1870.     In   1851 


he  was  elected  district  attorney  of  Cayuga  Coun- 
ty, holding  that  position  until  1856,  when  he 
was  elected  to  the  Assembly.  In  1861  he  was 
elected  to  Congress,  remaining  there  until  l86g 
and  during  the  40th  Congress  acting  as  Speaker 
of  the  House  of  Representatives.  In  1875  he 
was  elected  mayor  of  Auburn,  serving  one  year, 
and  was  elected  to  the  State  Senate  in  1878-9. 

Pomeroy,  Ohio,  city,  county-seat  of  Meigs 
County ;  on  the  Ohio  River  and  on  the  Colum- 
bus, H.  V.  &  T.  railroad ;  85  miles  southeast  of 
Columbus.  It  was  first  settled  in  1816  and  in- 
corporated as  a  city  in  1846.  It  is  built  on  a 
strip  of  land  lying  between  the  river  on  one 
side  and  hills  on  the  other.  It  is  in  a  region 
rich  in  bituminous  coal  and  salt,  and  is  the  centre 
of  an  important  mining  industry.  It  also  pro- 
duces calcium  and  bromine,  and  has  numerous 
manufacturing  interests.  Its  industrial  estab- 
lishments include  rolling  mills,  salt  works,  ma- 
chine and  engine  works,  furniture  factories,  plan- 
ing and  lumber  mills,  and  flour  mills.  The  city 
is  governed  by  a  mayor,  who  holds  office  for 
two  years,  and  a  city  council.  Pop.  (1890) 
4,726;    (1900)   4,639. 

Pom'fret,  a  name  given  in  Europe  to  a 
species  of  Stroniatciis.  allied  to  our  butterfish 
(Rlwiiibiis  Iriacaiitlins),  found  in  the  Mediter- 
ranean and  Indian  Ocean :  and  in  the  Bermudas 
to  a  large  fish  ( Braina  rail)  of  the  family  Bra- 
mida:  Both  of  these  belong  to  the  scomberoid 
series  of  percomorphous  fishes.  The  latter  is  a 
fish  of  comparatively  deep  oceanic  waters,  and 
is  quite  cosmopolitan  in  its  range.  Occasionally 
it  has  been  taken  in  our  waters  on  both  the  At- 
lantic and  Pacific  sides.  As  a  food-fish  it  is  of 
excellent  quality,  but  is  nowhere  sufficiently 
plentiful  to  be  of  importance.  The  family  Bra- 
midcp  is  a  small  one,  comprising  only  three 
genera  and  10  or  12  species,  which  are  remark- 
able for  the  changes  which  they  undergo  with 
growth.  Braina  rail  reaches  a  length  of  four 
feet,  and  has  a  somewhat  compressed  form, 
with  the  dorsal  and  anal  fins  very  long.  The 
cycloid  scales  are  peculiar  in  being  provided  with 
a  deep  perpendicular  bony  plate,  one  side  of 
which  is  imbedded  in  the  skin. 

Pommade'.     See   Pomade. 

Pomona,  Cal.,  city  in  Los  Angeles  County; 
on  the  Atchison.  T.  &  S.  F.  and  the  Southern 
Pacific  R.R.'s.  It  was  first  settled  in  1875  and 
incorporated  as  a  city  12  years  later.  It  is  the 
commercial  centre  and  shipping  point  for  an 
agricultural  and  fruit-growing  region,  particu- 
larly noted  for  its  oranges ;  and  also  manufac- 
tures wine,  and  has  a  planing  mill  and  a  canning 
factory.  It  is  a  well-built  handsome  city,  with 
a  fine  park  from  which  a  wide  view  of  the  sur- 
rounding country  may  be  obtained,  and  is  a 
health  resort.  It  has  a  high  school  and  a  public 
library,  and  Pomona  College  (q.v.)  is  located 
within  a  few  miles  at  Claremont.  The  city  is 
governed  by  a  board  of  trustees :  the  city  officials 
are  mostly  elected  directly  by  the  people.  Pop. 
(1890)   3.634:    (1900)   5.526. 

Pomona.     See  Orkney  Islands. 

Pomona  College,  located  at  Claremont, 
Cal.  It  is  under  the  control  of  the  Congrega- 
tionalists,  and  was  first  opened  to  students  in 
1888.  Women  are  admitted  to  all  courses.  The 
college   offers    three   general    courses,    classical, 
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fcientific,  and  literary,  for  the  completion  of 
which  the  degrees  of  A.B.,  B.S.  and  B.L.  are 
conferred.  There  is  also  provision  for  grad- 
uate work,  a  normal  course,  and  a  preparatory 
department.  In  1904,  the  grounds  and  buildings 
were  valued  at  about  $90.000 ;  the  amount  of 
productive  funds  was  $182,000,  and  the  annual 
income  $213,319.  The  library  (1904)  contains 
6,000  volumes;  the  students  number  310,  and  the 
faculty  20. 

Pompadour,  Jeanne  Antoinette  Poisson, 
zhan  aii-twan-et  p\va-s6n  p6n-pa-door,  M.\R- 
guiSE  DE,  mistress  of  Louis  XV. ;  b.  29  Dec. 
1721  ;  d.  Versailles  15  April  1764.  She  was  the 
daughter  of  Francois  Poisson,  equerry  to  the 
Duke  of  Orleans,  and  not  butcher  to  the  In- 
valides,  as  frequently  stated.  The  paternity  of 
the  future  favorite  was,  however,  claimed  by 
Lenormand  de  Tournehem,  a  rich  fermier  gen- 
eral, who  spared  no  pains  to  give  her  a  brillant 
education,  and  at  his  death  left  her  the 
half  of  his  immense  fortune.  In  1741  she 
was  married  to  her  cousin  Lenormand  d'Eti- 
olles.  She  succeeded  in  attracting  the  attention 
of  the  king,  was  formally  presented  to  him,  and 
soon  entirely  engrossed  his  favor,  appearing  at 
court  under  the  title  of  Marquise  de  Pompa- 
dour. Here  she  enjoyed  the  highest  considera- 
tion, but  did  not  at  first  interfere  in  political 
affairs,  satisfied  with  appearing  as  the  patroness 
of  learning  and  the  arts.  She  collected  books, 
pictures,  and  curiosities,  and  encouraged  the  in- 
stitution of  the  military  school  of  which  Paris 
du  Verney  w'as  the  founder.  But  when  she 
could  only  maintain  her  influence  with  the  king 
by  furnishing  him  other  objects  for  favor,  she 
turned  her  attention  to  state  affairs.  She  filled 
the  most  important  offices  with  her  favorites, 
and  contributed  to  produce  those  evils  which 
afterward  pressed  so  heavily  on  France.  It  is 
said  to  have  been  principally  owing  to  her  that 
France  became  involved  in  the  war  against  Fred- 
erick II.  The  Empress  Maria  Theresa  had 
propitiated  her  favor  by  writing  to  her  with  her 
own  hand  a  letter  in  which  she  called  her  "dear 
cousin."  The  burdens  and  sufferings  wjhich  this 
war  brought  upon  France  must  be  laid  at  her 
door,  since  she  removed  Bernis,  who  was  in 
favor  of  peace,  and  supplied  his  place  by  Choi- 
seul,  effected  the  recall  of  Marshal  d'Estrees  at 
the  moment  of  triumph,  and  promoted  incapable 
generals  to  the  command.  She  died  little  re- 
gretted by  the  king  (see  Louis  XV.),  and  hated 
and  reviled  by  the  nation.  Consult:  Goncourt, 
'Madame  de  Pompadour'  (1887)  :  Pavlovski, 
<La  Marquise  de  Pompadour*  (1888)  ;  Fleury, 
'Louis  XV.  intime'  (1899)  :  De  Caraman.  'La 
Famille  de  la  Marquise  de  Pompadour'  (1900). 
Pompa'no,  an  important  food  fish  (Tra- 
chiiwtus  ccirolimis)  belonging  to  the  teleosto- 
mous  family  Carangidcc,  and  found  chiefly  in  the 
southern  United  States.  These  fishes  are  related 
to  the  mackerels,  but  lack  the  median  finlets 
which  are  so  general  in  the  latter.  The  pompano 
reaches  a  length  of  about  18  inches  and  has  a 
somewhat  elevated  and  compressed  body  with  a 
covering  of  very  small  scales  and  a  strongly  con- 
vex steep  forehead.  The  anal  and  soft  dorsal 
fins  are  both  long  and  of  nearlyequal  length  and 
similar  form,  being  very  high  in  front  and  low 
behind.  There  is  a  spinous  dorsal  fin  from 
which  the  membrane  disappears  with  age,  and  a 
deeply    forked    caudal    without    keels    or    bony 


plates  on  its  peduncle.  The  jaws  are  at  first 
provided  with  numerous  small  teeth  which  fall 
out  with  age,  changes  in  other  parts  also  taking 
place.  The  color  is  a  beautiful  polished  silverj 
blue  with  golden  reflections  in  parts  and  touches 
of  orange  on  the  paired  fins.  On  the  Atlantic 
coast  the  pornpano  ranges  from  Brazil  to  Cape 
Cod ;  but  it  is  only  in  the  warm  waters  of  the 
South  Atlantic  and  eastern  Gulf  coasts  that  it 
is  plentiful.  Although  occurring  on  the  Pacific 
side  of  the  continent  it  is  there  nowhere  com- 
mon. E-xcept  at  the  extreme  southern  end  of 
Florida,  the  pompano  is  a  migratory  fish,  com- 
ing in  from  the  sea  and  entering  the  shallow 
bays  in  the  spring,  the  migratory  wave  gradually 
moving  up  the  coast  and  reaching  the  waters  of 
New  Jersey  and  Massachusetts  only  when  the 
summer  is  well  advanced.  In  the  fall  they  leave 
at  a  correspondingly  early  date.  They  approach 
the  shores  in  large  schools,  swimming  swiftly 
at  the  surface  but  some  time  after  entering  the 
shallow  bays  break  up  into  small  parties  to 
spawn  and  search  for  the  shell  fish  which  are 
their  chief  food.  The  largest  runs  come  in 
April  and  Maj',  and,  as  the  dense  schools  ap- 
proach very  close  to  the  shelving  shores,  seines 
may  be  operated  with  great  effect,  and  large 
quantities  are  thus  taken  in  Florida  and  South 
Carolina.  Farther  north,  in  Chesapeake  Bay 
and  on  the  coasts  of  New  Jersey  and  Massachu- 
setts, they  are  taken  in  pound  nets.  The  pom- 
pano is  the  favorite  fish  of  the  wealthy  and 
commands  a  high  price  in  Northern  markets. 
The  name  pompano  is  also  applied  to  other  spe- 
cies of  the  same  and  related  genera,  but  the 
Irish  pompano  {Go-res')  and  California  pom- 
pano (Rhombus)  are  not  closely  allied.  Con- 
sult: Goode,  'American  Fishes'  (New  York, 
1888)  ;  Jordan  and  Evermann,  'American  Food 
and  Game  Fishes'    (New  York,  1902). 

Pompeii,  pom-pa'ye  (Lat.  pom-pe'yi),  an- 
cient city  of  Italy,  near  the  Gulf  of  Naples,  and 
12  miles  southeast  of  Naples,  lying  at  the  south- 
east base  of  Vesuvius,  and  important  as  being 
preserved  almost  intact  to  our  own  time  by  a 
shower  of  ashes  and  pumice  from  Vesuvius  24 
Aug.  79  A.D.,  which  also  covered  Herculaneum. 
The  city,  according  to  Strabo,  was  founded  by 
the  Oscans ;  it  must  have  come  under  Hellenic 
influence  by  the  6th  century  for  a  temple  un- 
earthed in  the  city  is  of  the  Doric  of  that  cen- 
tury. Held  by  the  Samnites  from  420  B.C.  to 
the  end  of  the  Samnite  War  in  290,  Pompeii 
then  became  dependent  on  Rome :  and  two  cen- 
turies later  at  the  close  of  the  Social  War  the 
city  which  had  sided  with  the  Italian  allied 
forces  was  captured  by  Sulla,  and  was  forced  to 
cede  a  third  of  its  territory  for  a  Roman  military 
colony.  In  the  years  that  immediately  followed 
Pompeii  became  a  favorite  resort  of  rich  and 
fashionable  Rome,  being  near  the  sea  and  having 
a  glamor  of  Greek  elegance.  An  earthquake  in 
63  A.D.  nearly  destroyed  the  city,  and  when  it 
was  rebuilt  and  resettled.  Roman  architecture 
somewhat  took  the  place  of  Greek  and  the  work  of 
building  seems  to  have  been  shabby  and  far  from 
thorough  in  many  instances.  But  the  city  had 
regained  much  of  its  old  popularity  when  it  was 
destroyed  (or  preserved)  by  the  eruption  of 
Vesuvius  in  the  year  79.  Few  of  the  inhabitants 
escaped,  but  the  better  class  of  buildings  was 
scarcely  injured  by  the  alternating  falls  of  ashes 
and   ratilli,  or   pumice.     These   with   the   addi- 
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tional  covering  of  earth  now  amount  to  about  20 
feet.  The  eruption  is  described  by  Phny  the 
Younger  in  letters  written  to  Tacitus  telling  of 
the  death  of  the  elder  Pliny,  who  perished  in 
the  city.  The  site,  for  a  time  occupied  by  a 
little  village,  was  deserted  after  the  eruption  of 
Vesuvius  in  472,  and  no  attention  was  paid  to  this 
great  storehouse  of  antique  life  until  the  middle 
of  the  i8th  century.  Indeed  the  precise  position 
of  the  buried  city  was  problematic,  for  the  vol- 
cano had  changed  the  coast  line  so  that  it  is  now 
some  distance  from  Pompeii.  In  1748  valuable 
finds  were  made  by  a  peasant  digging  a  well. 
I"  175s.  Charles  III.  having  become  interested 
in  the  work,  the  amphitheatre  and  other  public 
buildings  were  discovered.  But  during  the  next 
50  years  nothing  systematic  was  done ;  there  was 
still  search  for  rare  objects,  but  when  these  were 
found  houses  and  streets  were  left  to  decay  or 
were  covered  up  again.  No  one  realized  that  the 
prime  value  of  the  city  archa;ologically  is  that 
it  is  the  genuine  setting  of  Roman  life,  a  very 
different  thing  from  remnants,  no  matter  how 
curious,  in  a  museum.  Under  Murat  (1808-15) 
houses  and  streets  were  again  excavated ;  and 
since  the  establishment  of  the  united  Italian 
kingdom  work  has  been  carried  on  systematically 
by  the  government,  notably  under  the  manage- 
ment of  Fiorelli,  who  devised  a  method  of  mak- 
ing casts  of  the  human  remains  by  pouring 
plaster  into  the  hollows  occupied  by  the  bones  of 
the  victims.  The  streets  are  now  nearly  half 
exposed ;  the  completion  of  the  work  may  take 
50  years  more.  The  fear  has  occasionally  been 
expressed  that  an  eruption  of  Vesuvius  might 
undo  all  this  work,  and,  if  lava  were  poured 
down  on  the  city,  all  the  ancient  monuments  be 
destroyed. 

The  importance  of  the  city,  as  has  been  re- 
marked above,  is  that  the  very  pose  and  setting 
of  1st  century  Italy  is  here  preserved  in  a  won- 
derful degree,  even  loaves  of  bread  keeping  their 
shape  though  turned  to  charcoal.  It  is,  however, 
important  to  notice  that  the  city  is  neither  typical 
of  Rome  because  of  its  being  subjected  to  Greek 
influence,  nor  of  Greece,  because  hastily  rebuilt 
after  the  earthquake  of  63  a.d.  Hence  general- 
izations as  to  Roman  manners  and  customs 
founded  merely  on  Pompeian  remains  are  liable 
to  error.  The  city  was  an  irregular  oval,  the 
length  being  east  and  west,  surrounded  by  a 
wall  with  a  circuit  of  a  little  more  than  a  mile 
and  five  eighths  (2,925  yards),  which  is  pierced 
by  eight  gates.  At  each  there  were  sentry  boxes 
in  which  the  Roman  legionaries  were  found,  still 
"on  duty"  when  the  excavations  began.  The 
most  important  gate  is  that  opening  toward  Her- 
culaneun.  on  the  west  end  of  the  ovoid.  From 
this  gate  leads  a  road  paved  with  tombs,  the 
Pompeian  I'ia  Appia.  Parts  of  this  region,  the 
Pagus  Augustus  Feli.x,  were  among  the  earliest 
excavated:  in  1771-4  the  diggers  discovered  the 
villa  of  Diomedes,  which  got  its  name  from 
the  tomb  of  Marcus  Arrius  Diomedes  across  the 
street.  It  seems  to  antedate  the  empire.  Thirty- 
four  bodies  were  found  in  this  one  house,  20  of 
them  in  the  wine  cellar.  Within  the  walls  the 
streets  are  straight  but  narrow  (14  to  24  feet 
wide),  paved  with  lava  blocks,  and  with  high 
stepping  stones  at  crossings.  The  streets  are 
deeply  worn  with  ruts.  On  the  walls  there  are 
scribbled  inscriptions,  the  famous  graffiti,  which 
are  full  of  the  gossip,  scandal,  and  politics  of  the 


city.  The  forum,  a  little  southwest  of  the  geo- 
graphical centre  of  the  town,  was  an  open  market 
place  surrounded  by  buildings,  the  Temple  of 
Apollo  lying  to  the  west,  the  temple  of  Jupiter 
to  the  north,  and  that  of  Mercury  to  the  east. 
The  last  temple  was  flanked  by  the  curia  on  the 
left  and  the  House  of  Eumachia  on  the  right ; 
south  of  this  house,  across  a  street  leading  to 
the  Sarno  gate,  was  a  school.  At  the  intersec- 
tion of  this  street  with  that  connecting  the  Vesu- 
vian  and  Stabian  gates  were  situated  the  public 
baths ;  and  near  the  latter  gate  were  a  second 
forum,  called  the  "triangular,"  a  temple  of  Isis 
north  of  it,  a  large  and  a  small  theatre  to  the 
east,  the  Gladiator's  Barracks  (see  Illustration) 
to  the  southeast,  noted  for  the  fine  arms,  shields, 
•  helmets,  etc.,  discovered  here,  and  to  the  south  a 
temple  of  Heracles.  The  gladiator's  quarters  in- 
clude a  large  rectangular  enclosure,  which 
measures  183  feet  long  by  148  feet  wide.  It  is 
surrounded  on  all  four  sides  by  a  colonnade 
whose  columns  are  painted  red  at  the  lower  part, 
and  alternately  red  and  yellow  at  the  upper.  The 
wall  back  of  the  columns  is  covered  with  stucco. 
Other  baths  are  on  the  street  crossing  the  city 
from  the  Nolan  gate.  The  unfinished  Temple 
of  Venus  Pompeiana  in  the  southern  corner  of 
the  city,  near  the  old  Sea  gate  and  the  modern 
hotel,  seems  to  have  been  the  repository  of  many 
valuables,  probably  left  by  the  inhabitants  who 
escaped  from  the  city  at  the  first  alarm.  Valu- 
able finds  of  the  same  sort  are  to  be  looked  for 
in  villas  outside  the  city ;  in  1895  in  a  well  at 
Boscoreale  a  set  of  silver  utensils,  lamps,  mir- 
rors, and  candelabra  was  discovered.  The  type 
of  art  in  these  pieces  of  silver  and  in  the  mural 
paintings  is  apparently  Alexandrian,  with  a  pro- 
fusion of  Cupids.  Among  the  better  known  pri- 
vate dwellings,  apart  from  the  "Villa  of  Diome- 
des" already  named,  are :  the  House  of  Pansa, 
one  of  the  largest  residences  of  the  city,  a  pat- 
tern of  the  Roman  house  which  has  often  been 
reproduced,  notably  at  Saratoga ;  the  House  of 
the  Tragic  Poet,  so  called  because  of  the  incor- 
rect interpretation  of  one  of  its  mural  paintings, 
a  small  but  tasteful  house  with  remarkable  scenes 
from  the  Homeric  poems ;  the  unusually  elegant 
House  of  Sallustius ;  the  double  house  known  as 
Castor  and  Pollux ;  and  the  House  of  the  Vettii, 
excavated  in  1894,  the  home  of  a  rich  fuller, 
with  brilliant,  fresh  frescoes,  and  the  interior 
equipment  of  the  house  in  such  good  condition 
that  it  has  been  left  there  instead  of  being  car- 
ried to  the  Museum  in  Naples. 

Consult:  Niccolini,  'Le  case  e  :  monument! 
di  Pompei'  (1854-96)  ;  Nissen,  'Pompejanische 
Studien*  (1877);  Rolfe,  'Pompeii,  Past  and 
Present'  (1884)  ;  Fiorelli,  <Gli  scavi  di  Pompei 
dal  1861  al  1872*  (1873)  ;  Weichardt,  'Pompei 
vor  der  Zerstorung'  (1897)  ;  Gusman,  'Pom- 
pei* (Engl,  translation  by  Simonds  and  Jour- 
dain,  1900);  and,  above  all,  Mau,  'Pompeii' 
(Engl,  translation  by  Kelsey,  1902;  also  Engel- 
mann,  'Pompeii'  (Engl,  translation  by  Talfourd 
Ely  in  the   'Famous  Art  Cities'   series,  1904). 

Pompey,  pom'pT  (Cneius  Pompeius),  sur- 
named  the  Great  (Magnus)  :  _b.  106  B.C.;  d.  48 
B.C.  In  89-87  B.C.  he  served  in  the  Social  wai 
with  great  distinction.  For  some  years  sub- 
sequently the  party  of  Marius  was  in  the  as- 
cendant in  Italy,  and  Pompey,  who  belonged  to 
the  aristocratic  party,  kept  in  the  background. 
Learning,    however,    that    Sulla    was    about    to 
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return    from   Greece   to   Italy,   he  hastened   into 
Picenuni.  and   raised  an  army  of  three  legions, 
with  which  he  successively  defeated  three  gen- 
erals  of  the   opposite   party,   who  attempted   to 
prevent    his    junction    with    Sulla.     That    junc- 
tion was  accomplished  in  83,  and  Sulla  received 
the  young   soldier   with   the   greatest   marks   of 
esteem.     When  the  war  in  Italy  ended,  Pompey 
was  sent   to   Sicily  against  the   Marian   general. 
He    won    a    complete    and    speedy    victory,    and 
on  his   return  was  received  by  the  people  with 
great    enthusiasm,    and    greeted    with    the    sur- 
name of  Magnus.     He  was  also  granted  a  tri- 
umph,   a    noteworthy    distinction    for    one    who 
had  as  yet  held  no  public  office.     Subsequently 
he   induced   the   senate  to   send   him   to  the   aid 
of  Metellus   Pius,  hard  pressed  by  Sertorius  in 
Spain.     Pompey  remained  in  Spain   (76^71),  but 
neither  he  nor  Metellus  could  gain  any  advan- 
tage over   Sertorius.     But   when  the  latter  was 
treacherously   murdered    by    Perperna,   his   own 
officer,  the  war  was  speedily  brought  to  a  close. 
On  his  return  he  defeated  the  fragments  of  the 
army   of    Spartacus,   and    claimed   the   glory   of 
having  finished   the    Servile   war.     He   now   be- 
came  a   candidate    for   the   consulship,   and   al- 
though  he   was   not   of  the   legal   age,  and   had 
not  held  any  of  the  lower  offices  of  the  state,  he 
was  elected  consul  with  Crassus  at  the  end  of 
71.     The  aristocracy  began  to  look  upon   Pom- 
pey with  jealousy,  and  ceased  to  regard  him  as 
belonging  to  their  party,  as  he  and  his  colleague 
openly  courted  the  people  —  Crassus,  by  profuse 
largesses,  and  Pompey  by  the  restoration  of  the 
tribuneship   and   other   popular    institutions.     In 
67  he  was  invested   with  extraordinary  powers 
by  sea  and  land  for  three  years,   for  the  pur- 
pose of  putting  an  end  to  the  outrages  of  the 
pirates   in  the  Mediterranean,  in  which  he  was 
successful.     Meanwhile  the  war  against  Mithri- 
dates  had  been  carried  on  with  varying  fortune, 
and    the    Romans    were    discontented    with    the 
slow  progress  of  Lucullus.     The  tribune,  Caius 
Manilius,    proposed    that    Pompey    should    have 
absolute  power  over  the  army  and  fleet  in  the 
East,   and   proconsular   authority   over   all    Asia 
as    far    as    Armenia,    a    proposal    supported    by 
Cicero  in  the  famous  oration   *Pro  Lege  Mani- 
lla.'    It  was  opposed  by  the  whole  influence  of 
the    aristocracy,    but    carried    triumphantly.     In 
65-62  he  conquered  Mithridates :  Tigranes,  king 
of  Armenia ;  and  Antiochus,  king  of  Syria.    At 
the   same   time   he   subdued   the  Jewish   nation, 
taking  Jerusalem  by  storm  after  a  three  months' 
siege.     He    returned    to    Italy    in    62,    and    dis- 
banded  his   army,   but   did   not   enter   Rome  till 
the  following  year,   when  he  had  the  honor  of 
a  third  triumph.     From  this  date,  when  he  was 
45,  his  star  began  to  wane.     The  aristocracy  still 
distrusted  him,  yet  he   was  unwilling  to  throw 
in  his  lot  entirely  with  the  popular  party,  which 
had  been  steadily  rising  in  power  during  his  ab- 
sence, and  over  which  Csesar  now  possessed  un- 
limited control.     The  senate  refused  to  sanction 
his  measures  in  Asia,   and  to  make  an  assign- 
ment  of   lands   which   he   had   promised   to   his 
veterans.     Pompey    therefore    resolved    to    ally 
himself   closely    with    Cssar,    who    promised   to 
obtain  the  ratification  of  his  acts  provided  Porn- 
pey  would  assist   him   in   the   attainment  of  his 
ends.     Through  the  mediation  of  Cssar  Pompey 
became    reconciled    to    Crassus,    who,   in   conse- 
quence   of   his    enormous    wealth,    had    a   wide 
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mfluence  ni  Rome.  Thus  was  brought  about  the 
coalition  of  these  three  powerful  men,  which  is 
known  in  Roman  history  as  the  first  triumvirate 
In  order  to  tighten  the  bonds  of  alliance  Cxsar 
bestowed  upon  Pompey  his  daughter  Julia  in 
marriage.  It  was  soon  apparent  that  this  al- 
liance would  not  last  long,  as  Pompey  could 
brook  no  rival.  The  death  of  Julia  in  54  severed 
one  of  the  ties  which  bound  the  two  men,  soon 
to  become  open  rivals.  In  consequence  of  the 
serious  tumults  which  broke  out  in  Rome  on 
the  death  of  Clodius  in  the  beginning  of  52,  the 
senate  called  in  the  assistance  of  Pompey,  who 
was  appointed  sole  consul  for  that  year,  and 
who  succeeded  in  restoring  order  in  the  city. 
The  most  important  state  offices  were  now 
filled  with  Caesar's  enemies,  and  Pompey  per- 
suaded the  senate  to  pass  a  decree  by  which 
Caesar  was  to  give  up  the  provinces  of  which  he 
was  governor,  and  the  command  of  his  army. 
This  he  refused  to  do  unless  Pompey  would 
throw  up  his  offices,  which  was  a  step  the  latter 
would  not  take.  Caesar  was  proclaimed  an 
enemy  to  the  state,  and  his  rival  was  appointed 
general  of  the  army  of  the  republic.  Caesar 
crossed  the  Rubicon  in  49,  and  in  60  days  was 
master  of  Italy  without  striking  a  blow.  Pom- 
pey fled  to  Greece,  where  he  collected  a  nu- 
merous army,  and  was  followed  by  Caesar  in 
January  48.  At  first  the  campaign  was  in  Pom- 
pey's  favor ;  Caesar  was  repulsed  before  Dyrrha- 
chium  with  considerable  loss,  and  was  com- 
pelled to  retreat  toward  Thessaly.  In  this 
country,  on  the  plains  of  Pharsalia,  occurred  the 
decisive  battle  which  made  Cssar  master  of  the 
Roman  world.  His  rival  fled  to  Egypt,  where 
he  was  murdered  by  a  former  centurion  of  his 
own.  His  head  was  struck  off,  and  was  shown 
to  Caesar,  who,  however,  ordered  the  murderer 
to  be  put  to  death.  Consult:  Merivale,  'The 
Roman  Triiunvirates'    (1887). 

Pompey  the  Younger  (Sextus  Pompeius). 
Roman  warrior,  2d  son  of  Pompey  the  Great: 
b.  75  B.C. ;  d.  35  B.C.  He  accompanied  his  father 
in  his  flight  into  Egypt  and  after  his  death  went 
to  Spain,  where  he  organized  a  force  of  fugitives 
and  malcontents  and  demanded  from  the  Roman 
senate  restitution  of  his  father's  property.  The 
senate  granted  him  a  large  sum  of  money  and 
made  him  commander  of  the  seas.  He  marched 
to  Baetica,  where  he  crushed  all  opposition  and 
assumed  the  powers  of  a  sovereign.  Upon  the 
formation  of  a  second  triumvirate  in  43  B.C.  he 
was  proscribed  and  thereupon  turned  pirate,  wag- 
ing continued  war  upon  Rome  by  cutting  off  her 
supplies.  He  made  Corsica,  Sardinia,  and  Sicily, 
which  islands  he  had  captured,  the  seat  of  his 
power,  and  from  them  sent  forth  his  marauders. 
When  Rome  reached  the  point  of  starvation  the 
populace  compelled  Antonius  and  Octavianus  to 
sue  for  peace  and  a  treaty  most  advantageous 
to  Sextus  was  signed,  in  which  he  was  con- 
firmed in  his  occupation  of  Sicily,  Corsica,  Sar- 
dinia, and  Achaia,  and  promised  the  consulship. 
The  war  was,  however,  speedily  resumed,  and 
Se.xtus  twice  defeated  the  fleets  of  Octavianus, 
but  his  indecision  permitted  the  Romans  to  re- 
build their  fleets  and  in  36  B.C.  he  was  signally, 
defeated.  He  escaped  but  was  captured  a  few 
months  subsequently  and  put  to  death  at  Miletus 
by  the  Roman  legate,  M.  Titius. 

Pompey's  Pillar,  the  name  of  a  celebrated 
column,    standing   on   an    eminence   about   1, 80c 
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feet  to  the  south  of  the  walls  of  Alexandria  in 
Egypt.  It  consists  of  a  capital,  shaft,  base,  and 
pedestal,  which  last  rests  on  substructions  of 
smaller  blocks  once  belonging  to  older  monu- 
ments. One  of  these  blocks  bears  the  name  of 
a  monarch  of  the  13th  Egyptian  dynasty,  and 
another  that  of  Psammetichus  I.  The  total 
height  of  the  column  is  98  feet  9  inches ;  the 
shaft,  a  monolith  of  red  granite,  is  J2)  feet  long, 
and  29  feet  8  inches  in  circumference.  The 
name  it  is  popularly  known  by  was  applied  to 
it  by  ancient  travelers  for  no  assignable  reason. 
An  inscription  on  the  base  shows  that  it  was 
erected  by  Publius,  the  prefect  of  Egypt,  in 
honor  of  Diocletian,  probably  to  commemorate 
his  capture  of  Alexandria,  and  the  suppression 
of  the  rebellion  of  Achilleus.  On  the  summit 
there  is  a  circular  depression  of  considerable 
size,  intended  to  admit  the  base  of  a  statue. 

Pomponatius,  Petrus,  p6m-p6-na'shi-iis  pe- 
trus  (Latinized  name  of  Pietro  Pomponazzi), 
Italian  philosopher :  b.  Mantua  1462 ;  d.  Bologna 
1525.  He  was  one  of  the  leading  Greek  revival- 
ists of  the  Renaissance  and  taught  peripatetic 
philosophy  in  Padua  and  Bologna,  endeavoring 
to  purify  the  current  Aristotelianism  from  the 
ecclesiastical  admixture  of  scholasticism.  In  his 
essay  '  De  Immortalitate  Anim^e'  he  taught  that 
the  application  of  Aristotle's  method  would 
necessarily  result  in  a  proof  of  the  soul's  mor- 
tality. His  treatise  'De  Incantationibus'  was 
directed  against  the  superstitions  of  his  time. 
His  works  were  published  in  Venice  (1525) 
and  in  Basel  (1567). 

Ponape,  p6'na-pa,  one  of  the  Caroline 
Islands  (q.v.)  in  Micronesia,  in  form  nearly 
circular,  with  a  diameter  of  16  miles  and  an 
area  of  140  square  miles,  and  ringed  by  a  coral 
reef  three  miles  distant.  The  interior  is  moun- 
tainous, the  coast  fertile.  Mangroves  flourish 
and  durian  and  vegetable-ivory  nut  are  exported. 
Remarkable  ruins  consisting  of  great  blocks  of 
basalt  have  been  found.  Pop.  (est.)  2,000. 
Consult  Pcreira,  'La  isla  de  Ponape'   (1896). 

Pon'ca  Indians,  an  American  tribe  of  the 
Dakotah  family  residing  in  Nebraska.  They  are 
a  partly  civilized  and  peaceable  race.  The  rem- 
nants of  the  tribe  live  on  a  reservation  near  the 
mouth  of  the  Niobrara  River,  Nebraska. 

Ponce,  pon'sa,  Porto  Rico,  city;  capital 
of  the  department  of  Ponce ;  three  miles  from 
the  coast.  It  is  the  second  largest  city  of  Porto 
Rico,  and  the  first  in  commercial  importance. 
Coffee  is  the  most  important  export.  Other  ex- 
ports are  sugar,  rum,  molasses,  and  tobacco. 
The  main  part  of  the  town  is  connected  with 
the  port,  Playa,  by  a  good  road,  and  electric 
railway.  The  harbor  is  large,  and  accommodates 
vessels  drawing  25  feet ;  the  custom-house  is 
located  at  Playa.  Ponce  is  connected  with 
Yanco,  20  miles  distant,  by  railroad,  and  with 
San  Juan  and  Arecibo  by  highways.  The 
greater  part  of  the  inhabitants  are  engaged  in 
commercial  and  mercantile  pursuits;  but  there 
are  a  few  mechanical  industries,  shoeniaking, 
etc.,  and  the  mechanics  of  Ponce  excel  in  the 
quality  of  their  workmanship.  The  city  is  con- 
sidered the  most  progressive  on  the  island ;  it  is 
well  built,  and  modern  in  appearance,  with  wide 
streets,  several  plazas  or  open  squares,  the 
largest  of  which  is  the  Plaza  Principal,  and  a 
number    of    handsome    residences.     It    has    also 


the  best  market  house,  and  best  market  on  the 
island.  The  water  supply  is  excellent,  there  are 
electric  lights,  and  electric  railways;  the  chief 
buildings  include  the  Church  of  Our  Lady  of 
Guadalupe  (Roman  Catholic),  a  Protestant 
church,  the  municipal  hall,  and  two  theatres. 
There  are  also  several  asylums  and  hospitals. 
The  city  has  a  public  library,  and  a  good  public 
school  system  has  been  established  since  the 
American  occupation  ;  in  1903  an  industrial  school 
was  in  process  of  construction.  Pop.  (1899) 
27,952 ;  of  the  municipal  district,  55,477. 

Ponce  de  Leon,  pon'tha  da  la-6n',  Fray 
Luis  de,  Spanish  theologian  and  poet:  b. 
Belmonte,  La  Mancha,  1527;  d.  Madrigal,  Spain, 
22,  Aug.  1591.  He  entered  the  Augustinian  order 
at  16,  was  educated  at  the  University  of  Sala- 
manca, where  he  later  became  professor  of 
theology  and  of  Thomistic  philosophy.  As  a 
linguist  and  a  theologian  he  became  famous, 
but  in  1572  was  brought  before  the  Inquisition 
on  a  charge  of  Lutheranism  and  of  having  trans- 
lated into  Spanish  without  authorization  the 
'Song  of  Solomon.'  He  was  held  in  prison 
until  1576,  when  he  was  reinstated  in  his  offices 
in  the  university,  and  subsequently  became  vicar- 
general  and  finally  provincial  of  his  order.  His 
lyrical  poetry  is  chiefly  of  a  religious  character 
and  though  small  in  quantity  is  of  great  merit. 
He  translated  the  'Eclogues'  and  two  of  the 
'Georgics'  of  Virgil,  about  30  odes  of  Horace, 
many  of  the  Psalms,  besides  selections  from 
modern  Italian  poets.  His  most  popular  prose 
work  was  'Perfecta  casada,'  a  treatise  on  wifely 
duties,  and  the  best  edition  of  his  works  is  that 
of  Merino  (6  vols.  1804-16).  Consult:  J.Gon- 
zales de  Tejada,  'Vida  de  Fray  Luis  de  Leon' 
(1863)  ;  J.  D.  M.  Ford,  'Luis  de  Leon,  the  Span- 
ish Poet,  Humanist,  and  Mystic'  (in  the  Pub- 
lications of  the  Modern  Language  Association 
of  America,  Vol.  XIV.,  No.  2). 

Ponce  de  Leon,  Juan,  hoo-an',  Spanish 
discoverer:  b.  Aragon  about  1460;  d.  Cuba  1521. 
He  fought  in  the  conquest  of  Granada,  and  in 
1493  shipped  with  Columbus  on  the  admiral's  sec- 
ond voyage.  Subsequently  he  held  under  Ovando 
the  post  of  governor  of  the  eastern  portion 
of  Espanola,  in  1508  undertook  the  conquest  of 
Porto  Rico,  and  in  15 10  was  made  governor  of 
the  island.  He  had  already  played  a  brave  part 
in  the  struggles  attending  Spanish  colonization 
in  the  New  World,  when  in  1512  he  obtained 
from  King  Ferdinand  permission  to  conquer 
Bimini.  The  Indians  seem  to  have  spoken  of  a 
land  called  Bimini,  north  of  Espafiola,  and  in 
the  151 1  edition  of  the  'Decades'  of  Peter  Mar- 
tyr is  a  map  on  which  appears  a  large  island 
named  Beimeni.  To  this  Bimini  Ponce  de  Leon 
was  going  for  the  "Fons  Juventatis,"  or  foun- 
tain of  youth,  the  belief  in  such  a  fountain  being 
a  part  of  the  folk-lore  of  his  day.  A  spurious 
letter  purporting  to  be  from  Prester  John  (q.v.), 
circulated  through  Europe  in  the  12th  century, 
tells  of  such  a  fountain.  Sir  John  Mandeville 
calmly  appropriated  the  story,  described  the 
fount  as  at  a  place  called  Polombe,  and  said 
that  he  "drank  thereof  thrice,"  and  "feel  me  the 
better  and  the  haler."  Stories  of  an  island 
northward  of  Espanola,  where  a  fountain  of 
youth  was,  must  have  been  afloat  in  Spain ;  for 
the  same  1511  edition  of  the  'Decades'  refers 
to  them.  In  the  patent  granted  in  1512  to 
De   Leon,   condition   was   made  that   the   island 
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had  not  been  already  discovered.  In  March 
1513  the  veteran  set  sail  with  three  caravels  from 
San  German  in  Porto  Rico.  On  the  27th  he 
came  in  sight  of  the  mainland  on  which  he 
landed  2  April,  taking  possession  in  the  name  of 
the  king,  and  calling  the  region  Florida,  since 
27  March  had  been  Easter  Sunday,  styled  by 
the  Spaniards  Pascua  Florida  ("flowery  Eas- 
ter»).  The  spot  at  which  he  landed  was  a  little 
northward  of  the  present  site  of  Saint  Augustine. 
He  then  coasted  about  the  peninsula  to  the  west 
side,  reaching  lat.  27°  30'.  The  bay  at  which 
he  arrived  was  long  known  as  Juan  Ponce.  He 
reached  Porto  Rico  on  the  return  voyage  21 
September.  He  had  to  subdue  the  Caribs,  a  long 
undertaking;  and  not  until  1521  did  he  attempt 
a  new  expedition.  Then  with  a  new  patent  for 
conquest  and  settlement,  he  set  out  with  equip- 
ment for  starting  a  colony.  The  hostility  of  the 
Indians,  however,  rendered  the  success  of  the 
enterprise  doubtful.  Ponce  de  Leon  was  se- 
verely wounded  oy  an  arrow,  and  returned  with 
the  whole  expedition  to  Cuba,  where  he  died  of 
his  wound.  He  had  not  discovered  that  Florida 
was  not  an  island,  but  he  opened  the  path  to 
this  knowledge. 

Poncelet,  p6hs-la,  Jean  Victor,  French 
military  engineer:  b.  Metz  i  July  1788;  d.  Paris 
23  Dec.  1867.  Between  the  years  1807  and  1810 
he  attended  the  Ecole  Polytechnique,  where  he 
was  a  pupil  of  Monge.  In  1812  he  received  the 
commission  of  lieutenant  in  the  engineers,  but 
on  Napoleon's  retreat  from  Moscow  was  taken 
prisoner  and  transported  to  Saratov,  on  the 
Volga.  On  returning  to  Metz  in  1814  he  worked 
out  the  geometrical  problems  he  had  begun  to 
consider  during  his  captivity,  but  these  met  w'itH 
little  recognition  from  the  French  Academy. 
In  1829  he  published  his  *Traite  des  Proprietes 
Projectives  des  Figures.'  He  henceforth  gave 
himself  closely  to  the  study  of  applied  mechan- 
ics ;  invented  the  water  wheel  which  bears  his 
name,  and  published  numerous  works  on  me- 
chanics. In  1835  he  was  appointed  member  of 
the  National  Defenses  Commission  and  pro- 
fessor of  applied  mechanics  in  the  University 
of  Paris.  He  was  promoted  general  in  1848 
and  went  to  the  Exhibition  of  1851  at  London 
as  president  of  the  Commission  of  Mechanics. 
In  1857  he  published  his  important  account  of 
the  progress  of  mechanical  science,  'Collection 
des  Travaux  de  la  Commiss'  n  FranQaise.'  The 
work  which  he  had  begun  in  captivity  in  Sara- 
tov—  'Application  d'Analyse  ct  de  Geometric' 
—  he  published  in  1862.  He  was  really  the 
founder  of  modern  geometry  and  had  gained 
great  influence  among  German  mathematicians 
at  a  time  that  his  countrymen  had  accorded  him 
only  scant  recognition.  Among  his  other  works 
are:  <Les  Roues  Hydrauliques  Vertirales' 
(1826);  'Experiences  Hydrauliques'  (1832); 
'Traite  de  Mecanique  Appliquee  aux  Machines' 
(1845);  etc.  Consult:  Didion,  'Notice  sur  la 
Vie  et  les  Ouvrages  du  General  Poncelet' 
(1869).  ,        , 

Pon'cho,  a  kind  of  cloak  worn  by  the 
Indian  and  Spanish  inhabitants  of  South  Amer- 
ica. It  resembles  a  narrow  blanket  with  a  slit 
in  the  middle,  through  which  the  head  passes,  so 
that  it  hangs  down  loosely  before  and  behind, 
leaving  the  arms  free. 

Pond,  Frederick  Eugene  ("Will  Wild- 
wood"),    .American    author    and    journalist:    b. 


Packwaukee,  Wis.,  8  April  1856.  He  was  edu- 
cated at  Montello,  Wis.,  and  early  turned  to 
journalism,  in  which  he  made  sporting  matters 
his  specialty,  and  was  one  of  the  first  to  urge 
the  establishment  of  a  National  Sportsman's  As- 
sociation. In  1881-6  he  was  field  editor  of 
'Turf,  Field,  and  Farm,>  edited  '  Wildwood's 
Magazine'  in  1888-9,  and  when  it  was  merged 
with  'Turf,  Field,  and  Farm,'  he  became  cor- 
responding editor.  Since  1897  he  has  edited  the 
'Sportsman's  Review.'  He  has  published: 
'Handbook  for  Young  Sportsmen'  (1876); 
'Gun  Trial  and  Field  Records  of  America' 
(1885);  'A  Strike'  (1897);  edited  Frank  For- 
rester's works  (1879);  etc. 

Pond,  James  Burton,  American  lecture 
manager:  b.  Cuba,  Allegany  County,  N.  Y.,  11 
June  1838;  d.  Jersey  City,  N.  J.,  21  June  1903. 
His  parents  settled  in  Wisconsin  in  1847  and 
there  he  learned  the  printer's  trade.  He  edited 
the  'Weekly  Journal'  of  Markesan,  Wis., 
1860-1.  and  becoming  2d  lieutenant  in  the  3d 
Cavalry  Volunteers  of  that  State,  rose  to  the 
rank  of  major,  and  was  among  the  17  survivors 
of  the  guerrilla  Quantrell's  massacre  of  a  band 
of  1x8  soldiers  at  Baxter  Springs,  Kan.,  in  Oc- 
tober 1863,  Between  1865  and  1874  he  engaged 
in  business  and  it  was  as  the  manager  of  the 
lecture  tour  of  the  19th  wife  of  Brigham  Young, 
when  she  renounced  Mormonisni,  that  he 
chanced  to  take  up  the  business  of  manager  and 
for  the  rest  of  his  life  he  continued  to  "manage" 
platform  speakers.  He  came  to  New  York  in 
1879.  Among  famous  men  whom  he  "managed" 
are  Wendell  Phillips,  William  Lloyd  Garrison, 
Robert  G.  Ingersoll,  Henry  Ward  Beecher,  Bill 
Nye,  Max  O'Rell,  and  the  Dean  of  Ely,  Charles 
William  Stubbs.  He  published  'Eccentricities 
of  Genius'  (1900)  ;  'A  Summer  in  England  with 
Henry  Ward   Beecher.' 

Pond,  John,  English  astronomer:  b.  Lon- 
don 1 707;  d.  Blackheath,  Kent,  7  Sept.  1836. 
He  was  educated  at  Cambridge,  traveled  exten- 
sively and  on  his  return  to  England  in  1798  set- 
tled at  Westbury,  near  Bristol,  where  he  en- 
gaged in  astronomical  observations.  He  erected 
there  an  altazimuth  instrument,  two  and  a  half 
feet  in  diameter,  and  by  a  series  of  observations 
proved  tliat  the  quadrant  then  in  use  at  Green- 
wich had  changed  its  form  through  age,  render- 
ing the  re-equipment  of  the  Royal  Observatory 
a  necessity.  He  removed  to  London  in  1807, 
was  elected  a  fellow  of  the  Royal  Society,  and 
in  1811  was  appointed  astronomer  royal.  By 
means  of  the  six-foot  mural  circle  mounted  by 
the  Royal  Society  in  1812  Pond  compiled  a  cata- 
logue of  the  north  polar  distances  of  84  stars, 
which  he  presented  to  the  society  in  1813.  In 
1821  he  substituted  the  mercury-horizon  for  the 
plumb-line  and  spirit  level,  and  in  1825  origi- 
nated the  system  of  making  observations  alter- 
nately by  direct  and  reflected  vision,  for  further 
experiments  in  which  direction  he  was  subse- 
quentlv  transferred  to  Queen's  College,  Belfast. 
Though  his  mathematical  knowledge  was  slight 
and  his  work  wholly  technical,  he  nevertheless 
performed  valuable  services  to  science  and  suc- 
ceeded in  introducing  modern  methods  and  in- 
struments at  the  national  observatory.  He  was 
pensioned  and  retired  in  1835.  He  published  a 
catalogue  of  1,113  stars  (1833),  a  work  of  great 
value  and  accuracy. 


POND  LAW  — PONS  ASINORUM 


Pond  Law,  The,  in  American  politics  and 
legislation,  an  act  passed  by  the  Oliio  legislature 
in  1882,  for  the  regulation  of  the  liquor  traffic. 
For  eight  years  the  liquor  question  had  agi- 
tated Ohio  politics  and  the  Republicans  finally 
adopted  the  Pond  Law  for  the  taxation  of  liquor 
selling.  The  law  was  afterward  declared  un- 
constitutional by  the  supreme  court  of  the  State. 

Pond-skaters,  long,  narrow  bugs  of  the 
hemipterous  family  Hydromctrida  which  glide 
swiftly  over  the  surface  of  ponds  and  quiet  pools 
in  search  of  prey.  The  front  pair  of  legs, 
comparatively  short,  serve  to  seize  prey  or  to 
cling  to  a  support ;  while  the  strong  middle  and 
hind  legs  carry  the  insect  rapidly  over  the  sur- 
face, the  film  bending  but  not  breaking  under 
the  feet.  The  whole  body  is  covered  with  a 
velvety  fur;  and  when  the  insect  dives  it  carries 
down  a  jacket  of  air,  upon  which  it  sustains 
breathing  for  a  considerable  time.  Consult 
Howard,  'The  Insect  Book*  (New  York,  1902). 
See  Fkesh-water  Insects. 

Pond  Smelt,  a  small  surf  smelt,  numerous 
along  the  shores  of  Bering  Sea,  and  regarded  as 
excellent  food. 

Pond  Snail,  a  small  fresh-water  pulmonale 
mollusk  of  the  family  Limnceidcc.  In  this  family 
the  shell  is  large  and  thin,  the  lip  sharp,  the  muz- 
zle short  and  broad,  and  the  eyes  are  placed  at 
the  base  of  the  tentacles.  The  genera  Limnaa, 
PJiysa,  Ancylus,  and  Planorbis  are  prominent. 
The  first-named  genus  contains  the  gracefully 
spiral  water-snails  with  triangular  tentacles,  nu- 
merous in  all  parts  of  the  world,  and  mostly  less 
than  an  inch  long ;  a  widespread  and  familiar 
species  {Limnaa  stagnalis)  is  often  twice  that 
length,  and  the  aperture  widely  flaring.  This 
form  is  found  in  streams  and  pools,  and  crawls 
upon  the  leaves  and  stems  of  aquatic  plants.  The 
equally  common  genus  Planorbis  possesses  a 
flattened  discoidal  shell,  the  whorls  of  which 
are  coiled  round  a  central  axis  and  lie  in  one 
plane.  The  shell  aperture  is  crescentic  in  shape, 
and  the  foot  is  round  and  short.  The  genus 
Physa,  represented  all  over  the  United  States  by 
P.  heterostropha  (see  Snails),  has  the  spiral 
whorls  of  the  shell  turned  to  the  left  hand ;  the 
tentacles  are  long  and  slender,  and  the  edge  of 
the  mantle  is  fringed. 

Pondicherry,  p6n-dT-sher'i  (French,  Pon- 
DICHERV,  p6h-de-sha-re),  India,  the  capital  of 
the  French  possessions  in  India,  on  the  east  or 
Coromandel  coast,  85  miles  by  rail  southwest 
of  Madras.  Its  territory  with  an  area  of  107  square 
miles,  is  surrounded  on  the  land  side  by  the 
British  district  of  South  Arcot.  It  stands  on  a 
sandy  beach,  and  consists  of  two  divisions  sepa- 
rated by  a  canal.  The  "White  Town,"  or  Eu- 
ropean quarter,  on  the  east,  facing  the  sea,  is 
regularly  laid  out,  contains  a  spacious  square, 
in  which  is  the  government-house,  handsome 
planted  boulevards,  and  a  number  of  well-built 
houses.  The  "Black  Town,"  or  native  quarter, 
on  the  west  beyond  the  canal,  consists  mainly  of 
huts  of  brick  or  earth,  and  a  few  pagodas.  Its 
streets  are  broad  and  shaded  by  palm-trees,  but 
filthy.  The  fortifications,  formerly  strong,  were 
destroyed  during  the  war  with  the  British,  and 
by  the  Treaty  of  Paris  they  are  not  to  be  rebuilt, 
nor  is  Pondicherry  to  be  garrisoned  by  a  native 
French  force.  The  territory  is  partly  watered 
by  the   Gingee   River,   but   is   not   very   fertile : 


some   rice,    indigo,    tobacco,   betel,   cotton,    and 

cocoanuts  are  raised ;  which,  with  cotton  cloths, 
form  the  chief  exports.  The  imports  consist 
chiefly  of  manufactured  goods.  There  is  no  har- 
bor, but  only  a  roadstead,  where  the  surf  beats 
almost  as  strongly  as  at  Madras.  There  is, 
fiowever,  an  iron  pier.  The  town  has  been  pro- 
vided with  a  good  supply  of  drinking  water. 
The  settlement  was  purchased  by  the  French 
from  the  Bejapoor  rajah  in  1672.  It  was  several 
times  taken  by  the  British,  the  last  being  in  1803, 
being  restored  in  1815.  Pop.  (1895)  49,052; 
(1901)  of  town  47,972,  with  territory  about 
175,000. 

Pon'doland,  Cape  Colony,  a  maritime  dis- 
trict ;  area,  4,040  square  miles.  Its  vegetation  is 
luxuriant,  and  it  is  well  adapted  for  the  rearing 
of  cattle  and  sheep.  The  Saint  Johns  River 
flows  through  its  southern  part,  and  forms  at  its 
mouth  an  excellent  harbor.  It  was  the  last  part 
of  Kaffraria  that  remained  independent  until  it 
became  a  British  protectorate  in  1884,  and  was 
annexed  to  the  Cape  in  1894.  Pop.  estimated 
198,000. 

Poniatowski,  po-nya-tov'ske,  the  name  of 
an  illustrious  Polish  family  descended  from  an 
Italian  stock. —  Giuseppe  Salincuerra  (b.  1612), 
of  the  Italian  family  Torelli,  having  settled  in 
Poland,  took  the  name  of  Eziolek,  and  afterward 
that  of  Poniatowski,  from  the  estate  of  Pon- 
iatow  belonging  to  his  wife.  Among  important 
descendants  of  his  may  be  cited  (i)  Stanislas, 
Count  Poniatowski  (b.  1678;  d.  1762),  known 
for  his  connection  with  Charles  XII.,  whom 
after  the  battle  of  Poltava  he  followed  into 
Turkey,  and  as  whose  ambassador  at  Constanti- 
nople, he  had  the  address  to  involve  the  Porte 
in  a  war  with  Russia.  He  wrote  'Remarques 
d'un  Seigneur  Polonais  sur  I'Histoire  de  Charles 
XII.  par  Voltaire*  (1741).  (2)  His  eldest  son, 
Stanislas  Augustus  (b.  1732),  was  elected 
king  of  Poland  in  1764.  (See  Stanislas  II.) 
(3)  Joseph  Antony,  nephew  of  king  Stanislas, 
(b.  Warsaw  7  May  1762;  d.  Leipsic  19  Oct. 
1812).  When  the  Poles  attempted  in  1794  to 
drive  the  Russians  out  of  their  country,  he  joined 
the  Polish  camp  as  a  volunteer.  Kosciusko 
gave  him  the  command  of  a  division,  at  the  head 
of  which  he  distinguished  himself  at  the  two 
sieges  of  Warsaw.  On  the  creation  of  the  duchy 
of  Warsaw  Poniatowski  accepted  the  place  of 
minister  of  war  in  the  new  state.  In  1809  he 
commanded  the  Polish  army  against  the  superior 
Austrian  force  sent  to  occupy  the  duchy,  and 
compelled  it  to  retire.  In  the  war  of  1812, 
against  Russia,  he  was  again  at  the  head  of  the 
Polish  forces,  and  distinguished  himself  through- 
out this  campaign.  After  the  battle  of  Leipsic, 
during  which  Napoleon  created  him  marshal  of 
France,  he  was  ordered  (ig  October)  to  cover 
the  retreat  of  the  French  army,  but  was  drowned 
while  crossing  the  river  Elster.  His  body  was 
afterward  removed  to  Warsaw,  and  in  1816 
was  deposited  in  the  cathedral  at  Cracow.  An 
equestrian  statue  of  Poniatowski  was  executed 
for   the   city   of   Warsaw   by   Thorwaldsen. 

Pons  Asinorum,  ponz  as-T-no'riim  ("the 
bridge  of  asses"),  a  Latin  expression  applied 
early  in  the  i6th  century  to  a  diagram  showing 
how  to  find  middle  terms  to  arguments.  ■  The 
original  allusion  seems  to  have  been  the  diflSculfy 
of  getting  asses  to  cross  a  bridge.     The  name 
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is  also  given  to  the  fifth  proposition  of  the  first 
book  of  Euclid,  which  sets  forth  that,  if  a  tri- 
angle has  two  of  its  sides  equal,  the  angles  oppo- 
site to  these  sides  are  also  equal. 

Ponsard,  Frangois,  fraii-swa  pori-sar, 
French  dramatist:  b.  Vienne,  Dauphine,  i  June 
1814;  d.  Paris  13  July  1867.  His  first  success 
was  his  'Lucrece,'  produced  in  1843,  and  wel- 
comed as  a  return  from  romanticism  to  classi- 
cism, and  when  played  in  1853,  with  Rachel  in  the 
title  role,  very  popular.  Among  other  plays  by 
him  are:  'Agnes  de  Meranie'  (1846);  'Char- 
lotte Corday>  (1850);  'L'Honneur  et  I'Argent* 
(1853);  'La  Bourse'  (1856);  <Le  Lion  amour- 
eux>  (1866);  'Galilee'  (1867).  He  became  a 
member  of  the  Academy  in  1855.  His  complete 
works  were  issued  in   1876. 

Ponson  du  Terrail,  pori-soii  dii  tar-a-e, 
Pierre  Alexis,  French  romancer:  b.  Mont- 
maur,  Isere,  France,  8  July  1829;  d.  Bordeaux 
31  Jan.  1871.  He  wrote  a  large  number  of  fic- 
tions which  were  very  popular  with  an  uncritical 
public.  Among  his  works  are  'Les  Coulisses  du 
Monde'  (1853)  which  established  his  fame; 
'Gown  and  Sword'  (1857)  ;  'The  King  of  Na- 
varre's Mistress'  (1863);  'The  World's  Great 
Bohemians'   (1867)  ;  'Aurora's  Amours'  (1870). 

Pont,  Timothy,  Scottish  geographer,  son 
of  Robert  Pont:  b.  about  1560;  d.  about 
1630.  He  was  graduated  from  Saint  Andrew's 
in  1584,  was  minister  of  Dunnet,  Caithness- 
shire  in  1601.  In  1609  he  subscribed  for  2,000 
acres  of  forfeited  lands  in  Ulster  and  soon  after 
conceived  the  idea  of  a  Scottish  atlas.  In  pur- 
suance of  his  plan  he  visited  all  portions  of 
Scotland  to  the  most  remote  and  dangerous  sec- 
tions, making  his  maps  on  the  spot.  He  died 
some  time  between  1625  and  1630  and  his  maps, 
which  were  exceedingly  neat  and  accurate,  were 
ordered  by  King  James  to  be  purchased  and 
published.  In  the  troublous  times  following  they 
wure  forgotten  until  rescued  by  Sir  John  Scott 
of  Scotstarvet,  and  published  in  Bleau's  'Atlas' 
(Vol.  V.  1668). 

Ponta  Delgada,  pon'tii  del-ga'da,  or  Ponte 
Delgada,  .\zores,  town  on  the  island  of  Saint 
Michael,  the  largest  town  in  the  islands.  It 
is  defended  on  the  west  side  by  the  castle  of 
Saint  Braz,  and  about  three  miles  to  the  east  by 
the  forts  of  Sao  Pedro  and  Rosto  de  Cao.  The 
principal  buildings  are  churches,  monasteries, 
convents,  and  an  English  chapel.  The  town  has 
been  lighted  with  gas  since  1884.  The  harbor 
accommodations  are  good.  The  trade  is  consid- 
erable, and  is  chiefly  with  the  British,  of  whom 
a  considerable  number  are  residents.  The  chief 
exports  are  wheat,  maize,  and  oranges ;  and 
the  imports,  cotton  and  silk  goods,  and  hardware. 
Pop.    (1890)    16,767;    (1900)    17,675. 

Pontchartrain,  pon-char-tran',  a  lake  of 
Louisiana,  about  five  miles  north  of  New  Or- 
leans, about  40  miles  long  from  east  to  west,  and 
nearly  25  wide.  The  water  is  generally  from 
12  to  14  feet  deep.  It  communicates  with  Lake 
Borgne  on  the  east  and  with  Lake  Maurepas 
on  the  west.  It  is  connected  with  New  Orleans 
on  the  south,  by  Bayou  Saint  John  and  a  canal, 
and  also  by  a  railroad.  It  is  surrounded  by 
marshes,  which  have  a  dense  vegetation  of  water 
plants.  The  residential  sections,  Madisonville 
and  Mandeville,  are  on  the  north  shore. 


Poiitederia  ceae,  a  family  of  aquatic  plants. 
the  pickerel-weeds,  which  are  perennial  water  of 
marsh  herbs,  with  perfect  mostly  irregular  flow- 
ers from  a  one-leafed  spathe;  perianth  corolla- 
like, equally  six-cleft.  One  genus  is  Pontederia 
with  one  American  species  (P.  cordata)  ;  another 
genus  IS  Heteranthera,  with  three  species,  one  oi 
which  (H.  graminca)  is  very  common  in  Flor- 
ida. 

Pontevedra,  pon-ta-va'drii,  Philippines,  (i) 
pueblo,  province  of  Negros  Occidental;  on  the 
western  coast  on  Guimaras  Strait  at  the  mouth 
of  the  Mangala  River;  22  miles  south  of 
Bacolod,  the  provincial  capital.  It  is  a  military 
station.  Pop.  12,000.  (2)  Town,  province  of 
Capiz,  island  of  Panay;  12  miles  southeast  of 
Capiz,  the  provincial  capital.     Pop.  9,500. 

Pontiac,    p6n'ti-ak,    Indian     chief:     b.    on 
Ottawa  River  about  1720;  d.  Cahokia,  111.,  1769. 
He  became  the  principal  chief  of  the  allied  tribes 
of  the  Ottawas.  Ojibways,  and   Pottawattomies, 
and  It  is  thought  that  he  led  the  Ottawas  at  the 
defeat   of   General    Braddock    (q.v.)    near    Fort 
Duquesne.     After   the   taking  of   Quebec,   Maj. 
Rogers  was  despatched  to  take  possession  of  the 
western  forts  for  Great  Britain,  under  the  terms 
of  the  treaty  of  Paris.     Pontiac  objected  to  this 
procedure,  which  he  regarded  as  an  invasion  of 
his  domain,  and  as  a  result  soon  began  to  plot 
the  complete  extermination  of  the  English.     In 
1762  he   sent  out  messengers   who   secured  the 
allegiance  of  all  tribes  as  far  as  the  lower  Missis- 
sippi   in    a   confederation    against   the   common 
enemy.     The  plan,   as  arranged,  was   that  each 
tribe  was  to  attack  the  fort  nearest  it,  and  that 
all  were  then  to  make  a  combined  descent  upon 
the  undefended  settlements.     A  great  pow-wow 
or  council  was  held  27  April  1763  near  Detroit; 
Pontiac  made  a  stirring  oration,  rehearsing  the 
wrongs  inflicted  upon  the  Indians  by  the  English. 
He  was  himself  to  make  an  attempt  to  capture 
Detroit  on  7  May,  but  the  design  was  revealed, 
and    Pontiac   could   lay   siege  only   to   the   fort. 
But  a  long  investment  was  a  thing  foreign  to 
Indian   warfare,  and   the   lines   were   so   loosely 
drawn  that  provisions  were  freely  smuggled  into 
the    fort.      Pontiac   was   supplied   by   the   Cana- 
dians,  and   paid   in   promissory   notes  of  birch- 
bark,    later,    it    is   said,    scrupulously   redeemed. 
Schooners  sent  through  Lake  Erie  with  supplies 
and   reinforcements   were   captured   by  the  sav- 
ages, but  at  last  one  with  ammunition  and  pro- 
visions  did   succeed  in  reaching  the   fort.     The 
besieged    thereupon   believed    themselves    strong 
enough    to   venture   a    sally  against   the   Indian 
encampment,   but    Pontiac,   warned   of   the   pro- 
ject,   defeated    them    in    the    battle    of    Bloody 
Bridge    (31    July).      The    siege    was    sustained 
until    12   October,   when    Pontiac   withdrew    his 
farces  to  the  neighborhood  of  the  Maumee.  This 
part  of  the  conspiracy  had,  it  is  true,  been  a  fail- 
ure ;  but  elsewhere  the  success  was  remarkable. 
When  the  detached  and   unorganized   character 
of    Indian    warfare    is    considered,    recognition 
must   be   made    of  the   notable   diplomatic   and 
military    talent    of   the    chieftain    who    directed 
the  largest  and  most  powerful  coalition  in  Indian 
history,  and  came  so  near  to  realizing  his  grand 
object.     Of  12  fortified  posts  attacked,  8  were 
taken,   while  the  garrisons  of  most  were  mas- 
sacred :  several   English  expeditions  were  anni- 
hilated ;   and   the   frontiers   were   desolated  and 
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terrified.  Hostilities  continued  in  a  desultory 
fashion  into  1764,  but  on  17  Aug.  1765  Pontiac 
formally  made  peace  at  Detroit,  and  in  the  sum- 
mer of  176(5  concluded  a  treaty  with  Sir  William 
Johnson  at  Oswego,  N.  V.  In  1769  a  Kaskaskia 
Indian,  bribed  by  an  English  trader,  murdered 
Pontiac;  in  vengeance  the  northern  tribes  made 
war  on  the  Illinois  group,  which  was  all  but 
exterminated.  Consult  Parkman,  'The  Con- 
spiracy of  Pontiac'   (1851 ;  new  ed.  1898). 

Pontiac,  111.,  city,  county-seat  of  Living- 
ston County;  on  the  Vermilion  River,  and  on 
the  Illinois 'C,  the  Wabash,  and  the  Chicago  & 
A.  R.R.'s;  about  95  miles  north  by  east  of 
Springfield  and  90  miles  south  by  west  of  Chi- 
cago. It  was  settled  about  1825,  but  was  founded 
permanently  in  1829,  by  colonies  from  Indiana 
and  Ohio.  In  1856  it  was  incorporated,  and  re- 
ceived a  city  charter  in  1872.  It  is  in  a  fertile 
agricultural  region  in  which  stock-raising  is 
given  considerable  attention.  In  the  vicinity  are 
extensive  coal-fields.  The  chief  industrial  estab- 
lishments are  candy  factories,  a  hook  and  eye 
factory,  box  factory,  and  large  shoe  factories. 
There  is  considerable  trade  in  coal,  gram,  live- 
stock, and  manufactures.  The  principal  public 
buildings  are  the  State  Reformatory  for  juvenile 
offenders,  which  will  accommodate  1,500,  and 
(1903)  has  about  1,400;  the  city-hall,  the  public 
library,  and  the  church  and  school  buildings. 
Pop.    (1890)    2,784;    (1900)    4.266. 

Pontiac,  Mich.,  city,  county-seat  of  Oak- 
land County;  on  the  Clinton  River,  and  on  the 
Detroit,  G.  H.  &  M.,  the  Grand  T.,  and  the 
Pontiac  &  O.  R.R.'s ;  about  27  miles  northwest  of 
Detroit.  It  was  settled  in  1818-20,  incorporated 
as  a  village  in  1837,  and  in  1861  was  chartered 
as  a  city.  It  was  named  after  the  Indian  chief 
Pontiac.  It  is  in  a  section  of  beautiful  lakes 
in  which  there  is  considerable  hunting  and  fish- 
ing. It  is  surrounded  by  an  agricultural  region, 
and  has  a  number  of  industries  connected  with 
farm  and  forest  products.  The  chief  manufac- 
turing establishments  are  13  carriage  factories, 
machine  shops,  a  foundry,  flour  and  lumber  mills, 
knit-goods  factory,  and  gas  and  gasoline  engine 
works.  There  are  about  1,200  employees  m 
the  manufactories.  There  is  considerable  trade 
in  farm  products,  fruit,  vegetables,  wool,  and 
carriages  and  wagons.  It  has  the  Eastern  Mich- 
igan Asylum  for  the  Insane,  with  1,200  patients 
(1903),  a  library  building  (ladies'  library),  a 
public  high  school  library,  public  and  parish 
schools,  and  eight  churches.  The  four  banks 
have  a  combined  capital  of  $250,000  and  an  an- 
nual business  of  $1,500,000.  The  government 
of  the  city  is  vested  in  a  mayor  and  a  council  of 
10  members.  The  city  owns  and  operates  the 
waterworks.     Pop.  (1890)  6,200;  (1900)  9.769. 

Pontiac's  War.  See  Coloni.\l  W.\rs  in 
America  ;  Ponti-\c. 

Pontianak,  p6n-te-a-nak'.  West  Borneo, 
town  on  tlie  Kapuas  or  Pontianak  River,  at  the 
mouth  of  the  Landak.  It  is  on  the  equator,  and 
110°  20'  E.  longitude.  It  is  in  a  region  in  which 
the  chief  productions  are  rice,  sago,  sugar,  birds' 
nests,  pepper,  and  wax.  Salt,  opium,  some  cloth- 
ing, wares,  and  machinery  are  introduced.  Pon- 
tianak is  the  chief  port  of  West  Borneo.  It  has 
a  Dutch  resident.     Pop.   (estimated)    10,000. 

Pon'tifex,  one  of  the  highest  priestly  col- 
leges at  Rome,  to  which  was  entrusted  the  over- 


sight of  all  religious  observances,  public  or 
private.  Their  institution,  like  that  of  all  im- 
portant matters  of  religion,  was  ascribed  to 
Numa.  The  number  of  pontifices  was  originally 
probably  six,  all  patricians,  exclusive  of  the 
king,  whose  place,  after  the  abolition  of  the 
monarchy,  was  taken  by  the  pontifex  maximus, 
or  chief  priest.  The  Ogulnian  Law  (300  B.C.) 
raised  this  number  to  eight,  or,  including  the 
pontifex  maximus,  to  nine,  five  of  whom  were 
to  be  plebeians.  Sulla  increased  the  number 
to  IS  and  Julius  Cssar  to  16,  including  in  both 
these  instances  the  pontifex  maximus.  The  duty 
of  this  dignitary  was  the  inauguration  of  the 
priests,  and  in  earlier  time  the  care  of  the  public 
records  (aitiiales  iiiaximi).  He  also  superin- 
tended the  sacred  rites  of  Vesta,  held  his  office 
for  life,  and  could  not  leave  Italy.  The  ernperors 
afterward  assumed  this  title  until  the  time  of 
Theodosius,  and  it  was  subsequently  assumed  by 
the  Christian  bishop  of  Rome.  The  pontifices 
also  had  the  care  of  the  calendar,  and  decided 
lawsuits  which  were  connected  with  religion 
(hence  the  jits  pontiUcum).  The  external  badge 
of  the  pontifex,  at  least  on  solemn  occasions 
and  while  engaged  in  the  duties  of  his  office,  was 
a  dress  bordered  with  purple  (toga  prcrtexta) ,  and 
a  tapering  hat  made  of  the  skins  of  sacrificed  ani- 
mals (^i;/i-;-«w).  Consult:  Bouche-Leclercq  <  Les 
Pontiles  de  I'ancienne  Rome'  (1871);  Mommsen, 
•Romisches  Staatsrecht'  (1887-8);  Wissowa, 
'Religion  und  Kultus  der  Romer'  (1902). 

Pontifical  Orders.     See  Orders,  Roy.al. 


Pontigny,  pori-ten-ve,  France,  a  village  on 
the  left  bank  of  the  berein,  in  the  department  of 
Yonne,  on  the  railway  between  Laroche  and  Isle- 
Angely.  Its  abbey,  founded  in  11 14  by  monks 
from  Citeaux,  was  itself  the  mother  abbey  of  43 
monasteries.  Thomas  a  Becket,  St.  Edmund  of 
Canterbury,  and  Stephen  Langdon  spent  their 
exile  here,  and  St.  Edmund  died  and  was  buried 
in  the  monastery,  which  was  destroyed  in  the 
Revolution.  The  abbatial  church  is  one  of  the 
finest  examples  of  Cistercian  architecture.  Con- 
sult Chaillon  des  Barres,  'L'Abbaye  de  Pon- 
tigny'   (1844). 

Pontine  (pon'ten)  Marshes,  Italy,  a 
swampy  plain,  18  to  30  miles  long  and  6  to  10 
miles  wide,  lying  25  miles  southeast  of  Rome, 
bounded  on  the  south  and  west  by  the  Tyrrhen- 
ian Sea  and  sand  dunes  covered  with  oaks,  and 
on  the  east  by  Monti  Lepini.  Only  a  small  part 
of  this  large  area  is  actually  marshy,  but  enough 
to  make  the  whole  region  and  much  of  its  sur- 
roundings very  unhealthy,  the  marsh  vapors  be- 
ing carried  to  Rome  itself  by  the  south  wind  and 
being  probably  the  cause  of  the  Roman  fever. 
In  the  early  days  of  the  Roman  republic  the 
Volscians  possessed  the  Ager  Pometinus.  possi- 
bly so  named  from  Suessa  Pometia.  one  of  its 
cities,  and  bv  elaborate  engineering  made  it 
habitable  and 'fertile.  But  the  inhabitants  of  its 
33  cities  were  conquered  and  driven  out  by  the 
Romans  in  358  B.C.,  and  the  land  soon  became 
dangerous ;  even  in  312  B.C.  its  centre  was  pierced 
by  the  great  Appian  Way  built  by  Appius  Clau- 
dius. Cethegus  attempted  to  drain  the  marsh 
about  160  B.C.  Julius  Caesar  planned  to  turn  the 
Tiber  into  it,  but  died  before  the  undertaking 
was  commenced.  Augustus  built  several  canals, 
and  after  him  Nerva,  Trajan,  Theodoric,  and 
18  popes  attempted  to  better  conditions.     A  law 
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passed  in  1899  by  the  Italian  government  voted 
7,000,000  lire  to  complete  the  work^  which  is 
estimated  to  take  24  years.  Consult:  Blanchere, 
'La  Malaria  de  Rome  et  le  Drainage  antique' 
(1882)  ;  Berti,  <Paludi  Pontiche'  (1884)  ;  Donat, 
'Die  Pontinischen  Siimpfe'    (1898). 

Pontoon',  in  military  engineering  a  flat- 
bottomed  boat,  or  any  light  and  buoyant  frame- 
work or  floating  body,  used  in  the  construction 
of  a  temporary  bridge  for  the  passage  of  troops 
over  a  river  or  arm  of  the  sea.  As  pontoons 
form  a  part  of  the  equipment  of  an  army  they 
must  be  as  light  in  structure  as  is  consistent  with 
safety.  The  pontoons  used  by  armies  have  dif- 
fered greatly  at  difl'erent  times,  the  two  chief 
types  being  a  kind  of  undecked  boat,  and  a 
decked  boat  or  close  cylinder.  The  introduction 
of  pontoons  may  be  considered  to  date  from  the 
i8th  century,  although  long  previous  to  this  sim- 
ilar means  were  used  for  the  passage  of  streams. 
Darius  passed  the  Hellespont  and  Danube  by 
pontoon  bridges. 

Pontormo,  Jacopo  Carucci  (commonly 
known  as  J.\copo  d.\  Pontormo),  Italian  painter: 
b.  Pontormo,  near  Florence,  1494;  d.  Florence 
1557-  He  was  a  pupil  of  Andrea  del  Sarto  and 
painted  history  and  portraits.  At  13  he  was  left 
an  orphan  and  sent  to  live  at  Florence  as  a 
pupil  of  Leonardo  da  Vinci.  He  also  studied 
under  Pietro  di  Cosimo  and  Mariotto  Alberti- 
nelli.  His  early  work  won  the  approval  of 
both  Raphael  and  Michelangelo,  who  foretold  his 
future  greatness.  His  pictures  are  often  mis- 
taken for  those  of  Andrea,  and  the  best  of  them 
are  those  produced  soon  after  he  had  been  dis- 
missed from  the  school  of  del  Sarto  who,  it  is 
said,  had  grown  jealous  of  him.  He  however, 
altered  his  style  several  times,  and  took  at  last 
to  imitating  Albert  Diirer.  His  work  deteriorated 
in  his  latter  years  and  when  he  admitted  the 
public  to  see  his  'Deluge'  and  'Last  Judgment,' 
frescoes  which  he  had  painted  in  the  chapel  of 
San  Lorenzo,  his  work  met  with  such  bitter 
criticism  that  he  is  said  to  have  died  of  mortifi- 
cation. Pontormo  remained  a  master  of  design 
to  the  end  of  his  days,  but  his  coloring,  once 
rich  and  harmonious,  lost  all  its  grace  as  he 
neared  his  three  score  years.  He  was  a  great 
portrait  painter  and  some  of  his  works  in  his 
department  have  been  attributed  to  Raphael  or 
Andrea  del  Sarto.  His  best  works  are  at  Flor- 
ence, but  among  his  finest  portraits  are  'A  Car- 
dinal' (in  the  Borghese  Palace  at  Rome)  ;  'Bac- 
cio  Bandinelli,  the  Sculptor'  (at  Milan)  ; 
'Portrait  of  a  Boy'  (in  the  London  National 
Gallery).  There  is  a  fine  'Holy  Family'  of  his, 
with  life  size  figures  in  the  Prado  Museum, 
Madrid. 

Pon'tus,  in  ancient  geography,  a  country 
of  northeastern  Asia  Minor,  originally  the  part 
of  Cappadocia  lying  between  Armenia  and  Col- 
chis and  the  Halys  River;  called  first  Cappa- 
docia on  the  Pontus  (that  is,  Euxinus,  or  Black 
Sea),  and  then  simply  Pontus.  The  country  on 
the  east  and  south  is  mountainous,  but  along  the 
coast  there  are  large  and  fertile  plains.  A  son 
of  the  Persian  king  Darius,  Artabazes,  received 
Pontus  as  a  separate  satrapy,  with  the  right  to 
transmit  it  as  an  inheritance  to  his  posterity. 
One  of  his  successors,  Mithridates  (about  400 
B.C.),  assisted  the  younger  Cyrus,  and  refused 
to  pay  tribute  to  Artaxer.xes.    His  son,  Ariobar- 


zanes   I     (363-337),  made   himself  independent 
during  the  general  msurrection  of  the  governors 
of  Asia  Minor  against  Artaxerxes  II.     Mithri- 
dates   II.     (337-302)     transferred    his    kingdom 
voluntarily   to    Alexander.      Afterward,    in    the 
division  of  his  empire  in  322,  it  fell  to  Antigonus. 
His   successor,   Mithridates    III.    (302-266),   en- 
larged his  paternal   kingdom  by  conquests,  and 
was  succeeded  by  his  son  Ariobarzanes  III.,  who 
reigned  from  266  to  about  240  B.C.,  and  he  again 
by  his  son  Mithridates  IV.,  whose  reign  extended 
to  about  190  B.C.     He  drove  back  the  Gauls,  who 
at  various  times  in  the  course  of  the  3d  century 
BX.    invaded    Asia    Minor,    formed    settlements 
there,    and    attacked    Pontus    shortly    after    his 
accession.     Pharnaces  I.,  who  succeeded  Mithri- 
dates ly.,  and  reigned  till  about  156  e.g.,  took 
possession  of  Sinope,  and  made  it  his  residence. 
Mithridates  the  Great  in  124  succeeded  his  father, 
in   whose  time   Phrygia   had   become  a   part  of 
Pontus.     He  carried  on  bloody  wars  with  Rome 
until  his  death ;  at  last  he  submitted  to  Pompev, 
and  killed   himself,  63  B.C.,   from  despair.     The 
western   part  of   Pontus   was   then   annexed   to 
Bithynia,   and  the   remaining   parts   given   away 
to  the  chiefs  of  some  of  the  adjoining  states. 
Pharnaces    II.,   the   treacherous   son   of  Mithri- 
dates, obtained  only  Bosporus,  and  when  he  at- 
tempted to  conquer  again  his  paternal  kingdom 
was  vanquished  by  Cssar,  and  put  to  death  by 
Asander,   vyho  had  made  himself  king  of  Bos- 
porus.     Still   his    son   Darius   received    through 
Antony  a  part  of  Pontus.     Polemon,  who  at  the 
same  tirne  possessed  the  kingdom  of  Bosporus, 
Asia    Minor,    and    Colchis,    was    his    successor. 
After  the  death  of  his  widow,  Pythodoris,  Pole- 
mon  II.   succeeded,  as  king  of   Pontus,  39  a.d. 
Nero    took    Bosporus    from    him,    and    Pontus, 
under  the  name  of  Pontus  Polemoniacus,  became, 
after  Polemon's  death,  a  Roman  province.    When 
the   Latins  in   1204  again  conquered   Constanti- 
nople Alexius   Comnenus   founded  a  new  king- 
dom in  Pontus,  which  remained  until  Mohammed 
II.   united  it  in   1461    with   his  great  conquests. 
Consult     Meyer,     'Geschichte    des     Konigreichs 
Pontus'    (1879). 

Pontus  Euxinus,  iik-si'nus,  the  ancient 
name  for  the  Black  Sea,  still  called  the  Euxine. 
The  name,  signifying  in  Greek  "hospitable,"  is 
supposed  to  have  been  given  as  a  good  omen  to 
this  dangerous  sea. 

Ponz,  ponth,  Antonio,  Spanish  painter, 
archaeologist  and  art  critic :  b.  Spain  1725 ;  d. 
there  1792.  He  became  an  art  pupil  of  Richart 
at  Valencia,  where  he  had  been  sent  to  study 
literature  and  metaphysics  and  subsequently  lived 
at  Madrid  and  Rome  (1751),  but  returned  to 
his  native  land  (1760)  and  received  a  commis- 
sion to  paint  a  series  of  portraits  of  Spanish 
authors  for  the  Escorial.  Among  his  published 
works  is  'V'iaje  de  Espana,'  in  which  he  relates 
his  experiences  as  a  commissioner  appointed  to 
collect  paintings  and  statuary  from  disused  mon- 
asteries. The  book  is  full  of  art  criticisms  and 
sketches  of  Spanish  social  life  of  the  period. 
He  also  wrote  'Viaje  fuera  de  Espaiia,'  an  ac- 
count of  travels  through   England  and  France. 

Ponza  (pon'za)  Islands,  or  Pontine  Is- 
lands, two  small  groups  of  volcanic  islands 
on  the  west  coast  of  Italy,  20  miles  from  the 
Gulf  of  Gaeta  and  not  far  from  the  Pontine 
Marshes.     The  larger  and  more  westerly  group 
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belongs  to  the  department  of  Gaeta  in  the  prov- 
ince of  Caserta,  and  consists  of :  Ponza,  which 
attains  at  Monte  Guarda  a  height  of  goo  feet, 
is  4  miles  long  and  two  thirds  of  a  mile  wide, 
was  the  place  where  Tiberius  banished  Germani- 
cus'  son,  where  Caligula  sent  his  sisters,  and 
Domitian  banished  Flavia  Domitillia,  and  (igoi) 
had  a  population  of  4,560;  Zanone  (Lat.  Sinone), 
further  north  with  a  cloister  at  the  summit  of  its 
mountain;  and  Palmarola  (Lat.  Palmaria), 
whose  rude  and  wild  inhabitants  brought  upon 
the  island  the  repute  of  being  the  home  of  the 
Devil.  In  the  second  group  are  Santo  Stefano, 
the  most  easterly  of  the  Ponza  Islands,  and 
Ventotene  (Lat.  Pandataria),  the  place  of  ban- 
ishment of  Julia.  .'Augustus'  daughter,  of  Octavia 
(q.v.),  Nero's  wife,  and  of  Agrippina,  wife  of 
Germanicus.  Pop.  (1901)  of  the  second  group 
1,859. 

Pood,  or  Pud,  a  Russian  weight  of  40 
Russian  pounds,  equivalent  to  36  pounds  of 
avoirdupois. 

Poodle.     See  Dog. 

Pook,  Samuel  Hartt,  American  naval  con- 
structor:  b.  Brooklyn.  N.  Y.,  17  Jan.  1827;  d. 
Washington,  D.  C.,  30  March  1901.  He  was 
graduated  from  tlie  Portsmouth  Academy,  N. 
H.,  in  1843  and  became  a  shipbuilder,  afterward 
settling  in  Boston,  where  as  a  naval  architect 
he  was  engaged  in  building  several  clipper  ships. 
At  the  outbreak  of  the  Civil  War  he  entered  the 
government  service,  superintended  the  construc- 
tion of  the  ironclad  Galena  and  assisted  in 
building  the  Monitor.  He  was  appointed  as- 
sistant naval  constructor  in  the  United  States 
service  in  1866,  promoted  naval  constructor  in 
1871,  and  served  in  different  navy  yards  until 
his  retirement  in  1899. 

Pool,  Maria  Louise,  American  novelist:  b. 
Rockland,  Mass.,  August  1841  ;  d.  there  19  May 
1898.  For  several  years  she  was  a  contributor 
to  the  New  York  Evening  Post  and  was  also 
connected  with  the  New  York  Tribune.  She 
excelled  in  descriptions  of  life  in  New  England 
and  among  her  works  are:  'In  Buncombe 
County';  'A  Vacation  in  a  Buggy'  (1887); 
"Tenting  at  Stony  Beach'  (1888)  ;  'Rowena  in 
Boston'  (1892);  'Mrs.  Keats  Bradford'  (1892); 
<In  a  Dike  Shanty>  (1896)  ;  'In  the  First  Per- 
son'   (1898). 

Pool,  or  Pooling,  in  commerce  and  finance, 
a  combination  intended  by  concert  to  make  or 
control  changes  in  current  marked  rates.  In 
pooling  railroad  interests  the  common  method  of 
dividing  the  traffic  between  competing  lines,  is 
to  pool  the  receipts  and  to  redistribute  them  on 
percentages  based  upon  experience  and  decided 
by  an  arbitrator. 

Pool,  a  game.     See   Billiards. 

Poole,  John,  English  dramatist:  b.  Eng- 
land 1786;  d.  London  5  Feb.  1879.  His  success 
as  a  dramatist  came  early  in  life,  and  beside  his 
plays  he  wrote  several  satirical  and  humorous 
books.  His  dramas  were  played  by  the  leading 
actors  of  the  day  and  were  almost  invariably 
successful.  His  fame,  however,  rests  princi- 
pally upon  the  widely  popular  comedy,  'Paul 
Pry'  (1825),  and  his  farce,  'Twixt  Cup  and 
Lip'  (1826).  Other  plays  of  his  that  may  be 
named  are:  'Hamlet  Travestie'  (1813)  ; 
'Who's  Who.  or  the  Double  Imposture'  (1815)  ; 
<Deaf  as  a  Post'    (1823)  ;   'The  Wife's  Strata- 


gem' (1827);  'Lodgings  for  Single  Gentle- 
men' (1829).  He  also  wrote  the  satirical 
sketches:  'Little  Pedlington  and  the  Pedling- 
tonians'  (1839)  ;  'Comic  Miscellany'  (1845)  ; 
etc. 

Poole,  Matthew,  English  compiler:  b. 
York  1624 ;  d.  Amsterdam  12  Oct.  1679,  He 
studied  at  Emmanuel  College,  Cambridge,  and 
took  orders,  but  in  1662  was  ejected  by  the  Act 
of  Uniformity  from  his  church  of  St.  Michael- 
le-Querne  in  London,  and  turned  his  leisure  to 
good  account  by  spending  ten  years  on  his 
'Synopsis  Criticorum  Biblicorum,'  an  attempt 
to  condense  into  one  work  the  opinions  of  all 
the  biblical  critics  of  all  times  and  countries 
previous  to  his  own.  The  work  extended  to  five 
large  folio  volumes,  and  indicates  great  labor 
and  research  as  well  as  no  small  degree  of  learn- 
ing ;  but  it  is  now  of  little  use.  later  criticism  and 
research  having  done  much  to  supersede  it. 
Poole  also  wrote  'Annotations  upon  the  Holy 
Bible'  (1683-5),  and  other  works,  and  took  an 
active  part  in  the  leading  controversies  of  his 
time,  especially  those  with  the  Socinians  and 
Roman  Catholics.  The  intolerant  spirit  of  the 
Stuarts  compelled  him  to  seek  an  asylum  at 
Amsterdam. 

Poole,  Reginald  Lane,  English  educator 
and  author :  b.  London  29  March  1857.  He 
was  educated  at  Oxford  and  at  the  University 
of  Leipsic,  in  1880-1  was  assistant  in  the  depart- 
ment of  manuscripts  in  the  British  Museum  and 
since  its  establishment  in  1885  has  been  editor 
of  the  'English  Historical  Review.'  He  has 
lectured  in  modern  history  at  Jesus  College,  Ox- 
ford, since  1886  and  is  also  lecturer  on  diplo- 
matics in  the  University  of  Oxford.  He  has 
published:  'A  History  of  the  Huguenots  of  the 
Dispersion'  (1880);  'Sebastian  Bach'  (1882); 
'Wycliffe  and  the  Movement  for  Reform' 
(1889)  ;  edited  Wycliffe  'De  Civili  Dominio 
Liber  I'  (1885),  and  'De  Dominio  Divino' 
(1890);  'Historical  Atlas  of  Modern  Europe' 
(1897-1902)  ;  etc. 

Poole,  William  Frederick,  American  libra- 
rian:  b.  Salem,  Mass.,  24  Dec.  182 1  ;  d.  Evans- 
ton,  111.,  I  March  1894.  Graduated  from  Yale 
in  1849,  he  became  assistant  librarian  of  the 
Boston  Athenaeum  in  1851,  and  in  1852  librarian 
of  the  Boston  Mercantile  Library.  From  1859 
to  1869  he  was  librarian  of  the  Athenaeum,  in 
1869-73  of  the  Cincinnati  Public  Library,  which 
he  organized,  and  in  1874-87  of  the  Chicago  Pub- 
lic Library,  whose  formation  he  also  directed. 
From  1887  he  was  in  charge  of  the  Newberry 
Library  at  Chicago,  founded  by  W.  L.  New- 
berry. In  1885-7  he  was  president  of  the  Amer- 
ican Library  Association,  and  in  1877  vice-presi- 
dent of  the  international  conference  of  librarians 
at  London.  He  was  best  known  for  his  'Inde.x 
to  Periodical  Literature,'  originally  begun  in 
1848,  in  the  preparation  of  which  he  was  assisted 
by  many  librarians'.  His  writings  include  'Cot- 
ton Mather  and  Salem  Witchcraft'  (1869),  and 
"Anti-Slavery  before  1800'    (1887). 

Poo'na,  or  Puna,  India,  (i)  the  capital  of 
a  district  of  the  Deccan  division,  Bombay,  at 
the  confluence  of  the  Mula  and  Muta,  tributaries 
of  the  Bima  in  a  plain  nearly  2.000  feet  above 
the  sea,  119  miles  eastward  from  Bombay  by 
the  Great  Indian  Peninsula  Railway.  It  is  well 
built  and  has  a  European  aspect.  Its  main 
street   is  wide,   and   lined   with   buildings  orna- 
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mented  with  paintings  and  carvings ;  it  has  nu- 
merous pagodas ;  the  Deccan  college  for  clas- 
sics, mathematics,  and  philosophy ;  and  a 
college  of  science,  with  special  training  in  civil 
engineering;  a  training  college  for  teachers  of 
vernacular  and  Anglo-vernacular  schools,  a  fe- 
male normal  school,  a  government  first  grade 
high  school,  besides  other  schools;  legislative 
council  hall,  public  library,  civil  hospital,  arsenal, 
and  barracks.  The  European  cantonments  are 
on  the  north,  where  most  of  the  Europeans  re- 
side. In  the  town  are  the  ruins  of  the  palace  of 
the  Peishwa  or  head  of  the  Mahratta  confed- 
eracy, whose  capital  was  Poona.  This  station  is 
famed  for  salubrity,  and  from  July  to  Novem- 
ber is  the  seat  of  the  Bombay  government.  It 
is  an  important  military  post,  and  has  some  man- 
ufactures of  silver  and  gold  jewelry,  combs,  dice, 
and  other  small  articles  of  ivory,  silk  and  cot- 
ton fabrics,  and  articles  of  brass,  copper,  iron, 
and  clay.  Important  works  supply  Poona  with 
water  from  the  Mula  Valley,  lo  miles  above 
Poona.  Pop.  (1901)  111,385.  (2)  The  district 
is  bounded  on  the  north  by  the  district  of 
Ahmednagar,  west  by  the  Ghats,  south  by  Satara 
and  east  by  the  Nizam's  dominions.  Area, 
5,369  square  miles.  It  is  an  elevated  table-land, 
watered  by  the  Bima  and  its  tributaries,  and 
abounding  in  isolated  heights,  formerly  crowned 
with  strong  fortresses.  The  villages  are  mostly 
open,  but  sometimes  surrounded  by  hedges  of 
cactus.     Pop.   (igoi)  995,074,  chiefly  IMahrattas. 

Poop-deck,  in  ship-building,  a  deck  raised 
over  the  after-part  of  a  spar-deck,  sometimes 
called  the  round-house.  Ships  formerly  had 
several  poops,  the  one  above  the  other. 

Poor,  Enoch,  American  soldier:  b.  Ando- 
ver,  Mass.,  21  June  1736;  d.  Hackensack,  N.  J., 
8  Sept.  1780.  He  engaged  as  a  shipbuilder  at 
Exeter,  N.  H.,  until  the  battle  of  Lexington, 
when  he  raised  a  regiment  of  which  he  was  com- 
missioned colonel.  He  received  rank  of  briga- 
dier-general in  1777.  and  at  Saratoga  he  per- 
formed brilliant  service,  his  brigade  leading  the 
advance  and  bearing  a  hea\-y  share  of  the  Ameri- 
can losses.  He  joined  Washington  in  Pennsyl- 
vania after  the  surrender  of  Burgoyne,  shared 
with  him  the  winter  at  Valley  Forge  and  in  1778 
distinguished  himself  at  the  battle  of  Mon- 
mouth. He  assisted  in  the  campaign  against  the 
Six  Nations  in  1779  and  by  his  able  co-operation 
with  General  Sullivan  gained  advantages  which 
resulted  in  the  victory  at  Newtown.  In  1780  at 
the  request  of  Lafayette  he  was  transferred  to 
the  leadership  of  a  brigade  of  light  infantry  un- 
der his  command.  Shortly  after  he  contracted 
the  fever  from  which  he  died. 

Poor  and  Poor-laws.      See  P.\uperism. 

Poor  Brothers  of  Saint  Francis  Seraphicus. 
See  Orders,  Religious. 

Poor  Clares.  See  Cl.\re,  Saint;  Orders, 
Religious. 

Poor  Handmaids  of  Jesus  Christ.  See 
Orders,  Religious. 

Poor  Richard's  Almanac,  an  American 
almanac  published  by  Benjamin  Franklin  (q.v.) 
from  1732  to  1757.  It  was  noted  for  the  maxims 
it  contained. 

Poor  Robin,  the  name  of  an  English 
almanac  which  first  appeared  in  1663.  It  was 
published  continuously  until  1828.  The  title 
page    bore    the    inscription :    "Written    by    Poor 


Robin  Knight  of  the  Burnt  Island ;  well-wisher 

to  the  Mathematics." 

Poor-soldier.       See  Friar-bird. 

Poore,  Benjamin  Perley,  American  jour- 
nalist: b.  Newbury,  Mass.,  2  Nov  i8'o-  d 
Washmgton,  D.  C.,  30  May  1887.  Placed  by  his 
father  in  a  military  school  to  prepare  for  West 
Point  he  ran  away  and  apprenticed  himself  to  a 
printer.  In  1838  his  father  purchased  for  him 
'The  Southern  Whig,>  which  he  edited  until 
1840  when  he  became  an  attache  at  the  United 
States  legation  in  Belgium.  In  1844-8  he  was 
engaged  in  France  in  making  a  collection  of 
historical  manuscripts  for  the  State  of  Massa- 
chusetts, and  he  also  traveled  extensively  in 
Europe,  Egypt,  and  Palestine  as  correspondent 
for  the  Boston  <.^tlas>  in  1843-8.  On  his  re- 
turn to  the  United  States  in  1848  he  edited  the 
Boston  <Bee>  and  'Sentinel'  until  1854,  when 
he  became  Washington  correspondent  for  the 
Boston  'Journal*  and  several  other  newspapers, 
a  position  he  occupied  for  30  years,  with  the 
exception  of  a  brief  period  as  major  in  the 
Union  army.  In  1884  he  became  clerk  of  the 
Senate  Committee  on  Printing  Records  and 
edited  several  publications  concerning  govern- 
ment affairs.  Among  his  works  are:  'The  Rise 
and  Fall  of  Louis  Philippe'  (1848)  ;  'The  Con- 
spiracy Trial  for  the  Murder  of  President  Lin- 
coln' (1865)  ;  'Reminiscences  of  Sixty  Years  in 
the  National  Metropolis'    (1886);  etc. 

Poore,  Henry  Rankin,  American  artist:  b. 
Newark,  N.  J.,  21  March  1859.  He  studied  art 
at  the  National  Academy  of  Design  in  New 
York  and  also  at  the  Pennsylvania  .•\cademv  of 
Fine  Arts  under  Peter  Moran.  Later  at  Paris 
he  was  a  pupil  of  Luminals  and  Bouguereau. 
He  has  devoted  himself  mainly  to  animal  sub- 
jects, especially  dogs,  and  among  his  canvases 
are:  'The  Plowing  of  the  Ephrata  Brethren* 
(1894);  'Hounds  in  Winter'  (1898);  and 
'Clearing  Land'  (1903).  He  has  published 
'Pictorial  Composition  and  the  Critical  Judg- 
ment of  Pictures'    (1903). 

Popayan,  p6-pa-yan',  Colombia,  capital 
city  of  the  department  of  Cauca,  near  the  left 
bank  of  the  Rio  Cauca,  in  a  plain  plentifully 
watered  by  that  river,  228  miles  southwest  of 
Bogota,  at  the  foot  of  the  volcanoes  Purace  and 
Sotara.  Drinking  water  is  plentifully  supplied 
from  the  Ejido  and  Molina.  The  climate  is 
remarkably  mild  because  of  an  elevation  above 
the  sea  of  more  than  5,250  feet.  An  episcopal 
city,  Popayan  has  a  college  and  a  seminary  for 
the  training  of  priests.  The  products  of  its 
woolen  mills  and  of  the  farms  of  the  surround- 
ing country  are  the  main  articles  of  commerce. 
The  city  was  founded  in  1536,  was  nearly  de- 
stroyed by  an  earthquake  in  1834,  and  now  has 
an  estimated  population  of  8,500. 

Pope,  Albert  Augustus,  American  manu- 
facturer of  bicycles  and  automobiles :  b.  Boston 
20  May  1843.  He  served  in  the  Federal  army 
during  the  Civil  War,  becoming  lieutenant-col- 
onel and  in  1877  established  the  Pope  Manufac- 
turing Co.  In  the  following  year  he  introduced 
bicycle  manufacturing  into  the  LInited  States,  an 
industry  which  has  since  reached  vast  propor- 
tions. He  has  taken  a  prominent  part  in  the 
movement  for  good  roads  throughout  the  coun- 
try and  maintains  an  interest  in  many  business 
corporations. 
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Pope,  Alexander,  English  poet:  b.  Lon- 
don 22  May  io88;  d.  Twickenham  30  May  1744. 
A  Roman  Catholic,  he  was  educated  in  part  by 
priestly  tutors  and  partly  by  various  schoolmas- 
ters, but  the  cutivation  of  poetry  occupied  his 
chief  attention.  He  particularly  exercised  hirn- 
self  in  imitation  and  translation,  of  which  his 
versions  of  the  first  book  of  the  'Thebais'  of 
Statius,  and  of  the  *  Sappho  to  Phaon,'  made 
in  1702,  afford  a  remarkable  testimony.  He  was 
16  when  he  wrote  his  'Pastorals,'  which  pro- 
cured him  the  notice  of  several  eminent  persons. 
His  'Ode  for  St.  Cecilia's  Day'  and  'Essay  on 
Criticism'  were  his  next  performances  of  note, 
the  latter  written  in  1709,  and  published  in  171 1. 
He  became  embroiled  with  Ambrose  Philips  in 
consequence  of  an  ironical  comparison  of  that 
writer's  pastorals  with  his  own  in  the  'Guard- 
ian.' and  with  the  irascible  critic  John  Dennis, 
owing  to  a  humorous  allusion  to  him  under  the 
name  of  Appius,  in  the  'Essay  on  Criticism.' 
The  'Elegy  on  an  Unfortunate  Lady'  (1711) 
was  followed  by  the  'Rape  of  the  Lock'  (1712), 
founded  on  a  trifling  incident  in  fashionable  life. 
In  this  production  the  poet  displays  admirable 
vivacity  and  the  most  polished  wit,  but  its  imag- 
inative power  is  chiefly  conspicuous  in  the  ex- 
quisite machinery  of  the  sylphs,  wrought  into  it 
as  an  afterthought.  He  ne.xt  published  the 
'Temple  of  Fame'  altered  and  modernized  from 
Chaucer,  followed  in  1713  by  'Windsor  Forest,' 
which  certainly  mingles  with  a  sufficient  incon- 
gruity, classic  machinery  and  fancy  and  contem- 
porary fact.  In  the  same  year  he  published 
proposals  for  a  translation  of  'Iliad,'  by  sub- 
scription, which  were  received  with  great  en- 
couragement ;  and  the  first  volume,  containing 
four  books,  appeared  in  171 5,  and  the  work  was 
completed  in  1720.  He  then  undertook  a  ren- 
dering of  the  'Odyssey.'  He  had  as  collab- 
orators Broome  and  Felton,  who  between  them 
wrote  12  of  the  24  books.  Pope  was  enabled 
by  the  great  success  of  the  two  translations  to 
take  a  handsome  house  at  Twickenham  (1718). 
In  1717  he  republished  his  poetry  in  a  quarto 
volume,  to  which  he  prefixed  a  preface.  In 
1721  he  undertook  the  editorship  of  Shake- 
speare's works  —  a  task  for  which  he  was  wholly 
unfit ;  and  a  severe  castigation  from  Theobald 
laid  the  foundation  of  a  lasting  enmity  between 
them.  In  1727  he  joined  Swift  in  a  publication 
of  'Miscellanies,'  in  which  he  inserted  a  treatise, 
'Of  the  Bathos,  or  Art  of  Sinking.'  illustrated 
by  examples  from  the  inferior  poets  of  the  day; 
and  in  1728  sent  out  the  first  three  books  of  his 
'Dunciad,'  a  mock-heroic  poem,  the  object  of 
which  was  to  overwhelm  his  antagonists  with 
ridicule.  It  naturally  displays  much  irritability, 
illiberality,  and  injustice,  but  personal  satire,  to 
which  he  was  first  encouraged  by  Bishop  Atter- 
bury,  appears  in  most  of  his  subsequent  produc- 
tions. He  became  intimate  with  Lord  Boling- 
broke,  to  whose  suggestion  the  world  is  indebted 
for  the  'Essay  on  Man,'  published  anonj-mously 
in  1733,  and  the  next  year  completed  and  avowed 
by  the  author.  This  work  is  more  distinguished 
by  its  finished  versification  than  its  ethics.  It 
was  followed  by  'Imitations  of  Horace,'  accom- 
panied by  a  "Prologue  and  Epilogue  to  the 
Satires,'  and  by  'Moral  Epistles'  which  exhibit 
him  as  a  satirist  of  the  school  of  Boileau,  with 
more  spirit  and  poetry  and  equal  causticity.  The 
persons  whom  in  these  works  he  treats  with  most 


severity  are  Lady  Mary  Montagu  (q.v.)  and 
Lord  Hervey.  Curll,  the  bookseller,  having  pub- 
lished some  letters  written  by  Pope,  the  latter 
affected  great  anger;  yet  there  is  evidence  that 
he  contrived  the  plot  himself  as  an  excuse  for 
the  publication  of  a  quarto  volume  of  letters,  in 
his  own  name,  for  which  he  took  subscriptions. 
They  are  elegant  and  sprightly,  although  studied 
and  artificial ;  but  as  many  characteristic  epistles 
are  given  from  those  of  his  correspondents,  the 
collection  is  interesting  and  valuable.  In  1742, 
at  the  suggestion  of  Warburton,  he  added  a  fourth 
book  to  his  'Dunciad,'  intended  to  ridicule  use- 
less and  frivolous  studies,  in  which  he  attacked 
Colley  Cibber,  then  poet-laureate.  Cibber  retal- 
iated and  told  some  ludicrous  stories  of  his  antag- 
onist, which  so  irritated  the  latter  that,  in  a  new 
edition  of  the  'Dunciad,'  he  deposed  Theobald, 
its  original  hero,  and  promoted  Cibber  in  his 
place,  who,  although  a  great  coxcomb,  could 
scarcely  be  deemed  a  dunce. 

Both  the  moral  and  poetical  character  of  Pope 
have  been  assailed  and  defended  with  peculiar 
animation.  Vain  and  irascible,  he  seems  to  have 
been  equally  open  to  flattery  and  prone  to  resent- 
ment ;  but  one  of  his  greatest  weaknesses  was  a 
disposition  to  artifice  in  order  to  acquire  reputa- 
tion and  applause.  He  was  not,  how'ever,  incapa- 
ble of  generous  and  elevated  sentiments,  and  was 
as  firm  in  his  attachments  as  implacable  in  his 
dislikes.  There  is  often  about  his  bitterest  satire 
a  certain  impish  degree  of  fancy  which  redeems 
it  from  the  heavy  malignity  of  many  similar 
attempts.  As  a  poet  he  was  unduly  exalted  by 
the  l8th  century  and  as  unduly  depreciated  by  the 
19th.  But  the  many  attacks  to  which  he  has 
been  subjected  have  at  least  established  with 
reasonable  certainty  the  claims  of  his  genius ; 
and  it  is  admitted  that  his  versified  proverbial 
philosophy  was  largely  borrowed,  and  where  it 
is  original  is  generally  half-true,  since  Pope 
was  no  thinker;  that  his  famous  renderings 
from  the  Greek  quite  fail  to  communicate  the 
spirit  of  their  great  originals;  that  his  satires, 
including  the  Horatian  imitations  are  probably 
the  finest  work  of  that  genre  in  English ;  and 
that  he  turned  the  couplet  with  an  ease  and  a 
customary  perfection  unequaled  by  other  experts 
in  metrics.  He  will  certainly  long  continue  to 
hold  place  as  the  greatest  English  literary  figure 
of  his  time.  His  works  are  eminently  quotable. 
Among  editions  of  Pope  should  be  mentioned 
those  of  Warburton  (1751);  Johnson  (1781); 
Warton  (1797)  ;  and  Bowles  (1806),  and  espe- 
cially that  in  10  vols,  (one  containing  life^  by 
Elwin  and  Courthope  (1871-89),  giving  about 
300  letters  previously  unpublished.  There  are  also 
excellent  scholarly  editions  by  Mark  Pattison 
of  the  'Essay  on  Man'  (2d  ed.,  1872)  and  the 
'Satires  and  Epistles'  (2d  ed..  1874).  Consult 
also  the  'Life'  by  Leslie  Stephen  (1880)  ;  Den- 
nis, 'The  Age  of  Pope'   (1894). 

Pope,  Franklin  Leonard,  American  elec- 
trician: b.  Great  Barrington,  Mass.,  2  Dec.  1840; 
d.  there  13  Oct.  1895.  He  was  a  telegraph  op- 
erator in  1857,  assistant  engineer  of  the  Ameri- 
can Telegraph  Company  in  1862,  and  in  1864 
while  holding  a  similar  position  in  the  Russo- 
.\merican  Company  made  the  first  survey  of  the 
territory  between  British  Columbia  and  .A.laska. 
Later  he  removed  to  New  York  and  in  partner- 
ship  with    Edison   invented   the   slock   exchange 
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"ticker,"  in  1872.  He  invented  the  rail  circuit 
for  automatically  controlling  electric  block  sig- 
nals, was  editor  of  the  'Electrical  Engineer' 
from  1884  until  his  death,  and  was  president  of 
the  American  Institute  of  Electrical  Engineers  in 
1885  and  an  able  patent  solicitor.  He  was  killed 
by  a  shock  from  a  dynamo  in  his  home  at  Great 
Barrington.  He  published:  'Modern  Practice 
of  the  Electric  Telegraph*  (1871)  ;  and  "Life 
and  Work  of  Joseph  Henry*    (1879). 

Pope,  John,  American  soldier:  b.  Kaskas- 
kia,  111.,  16  JMarch  1822;  d.  Sandusky,  Ohio,  23 
Sept.  1892.  He  was  graduated  from  the  United 
States  Military  Academy  in  1842,  was  assigned 
to  the  topographical  engineers,  in  1846  entered 
the  United  States  army  in  Mexico  during  its 
advance  on  Monterey,  was  brevetted  captain,  and 
in  1849  conducted  the  exploring  expedition  which 
opened  up  Minnesota  and  demonstrated  the 
navigability  of  the  Red  River  of  the  North.  In 
1853  he  was  in  New  Mexico,  employed  in  sur- 
veys for  the  projected  Pacific  railway;  and  in 
1854-9  explored  the  plains  and  the  Rocky  Moun- 
tains, being  the  first  to  experiment  in  the  irriga- 
tion of  arid  western  tracts  by  means  of  artesian 
wells.  After  his  return  from  these  duties,  he 
criticized  the  policy  of  President  Buchanan  in  a 
lecture  delivered  at  Cincinnati  in  February  1861, 
and  for  this  action  was  summoned  to  a  court- 
martial.  The  trial  was,  however,  dropped.  Made 
brigadier  of  volunteers  in  May  1861,  he  was 
assigned  to  command  in  Missouri,  he  quickly 
organized  at  Commerce,  Mo.,  an  army  of  about 
12,000,  and  in  March  1862  effected  the  capture 
of  New  Madrid  and  Island  No.  10.  He  was 
promoted  major-general  of  volunteers  and  made 
brigadier-general  in  the  regular  army.  He  was 
then  placed  in  command  of.  the  Army  of  Vir- 
ginia, and  fought  the  battles  of  Cedar  Mountain 
and  the  second  Bull  Run.  In  the  latter  he  was 
badly  worsted  by  "Stonewall"  Jackson  (q.v.)  ; 
and  on  his  return  to  Washington  he  requested 
to  be  relieved  from  his  command.  He  was 
thereupon  transferred  to  the  Department  of  the 
Northwest,  where  he  directed  a  campaign  against 
the  Sioux ;  and  in  1865  was  appointed  to  the 
command  of  the  military  division  of  the  Mis- 
souri, subsequently  made  the  Department  of  the 
Missouri.  Later  he  was  in  command  of  various 
military  districts,  of  the  Department  of  the  Lakes, 
and  that  of  the  Pacific,  and  in  March  1886  was 
retired  with  rank  of  major-general  U.  S.  A. 
His  writings  include:  'The  Campaign  in  Vir- 
ginia' (1863).  Consult  Ropes,  'The  Army  Un- 
der Pope'    (1881). 

Pope,  Sir  Thomas,  English  administrator: 
b.  Dedington,  O.xfordshire,  about  1507;  d.  Lon- 
don 29  Jan.  1559.  He  was  educated  at  Eton, 
studied  law  at  Gray's  Inn,  in  1532  was  appointed 
clerk  of  the  briefs  of  the  star-chamber  at  West- 
minster and  in  the  same  year  was  granted  the 
office  of  clerk  under  Lord-Chancellor  Audley. 
He  was  knighted  soon  after,  and  in  1544  be- 
came a  member  of  the  pri\y  council.  On  the 
dissolution  of  the  monasteries  he  acquired  by 
grant  and  purchase  more  than  30  manors,  mak- 
ing him  one  of  the  richest  commoners  in  Eng- 
land. He  was  again  in  favor  after  Edward's 
death.     He  founded  Trinity  College  at  Oxford. 

Pope.     See  P.\p.\cy. 

Popham,  pop'am,  George,  English  colo- 
nist,   brother    of    Sir   John    Popham    (q.v.)  :    b. 


Somersetshire  1550:  d.  New  England  1608.  He 
planned  with  Sir  Fernando  Gorges  a  colonization 
expedition  and  in  1607  sailed  from  Plymouth, 
England,  with  two  ships  and  100  men.  They 
landed  at  the  mouth  of  the  Kennebec  River, 
Maine,  and  there  established  the  first  settlement 
made  by  the  English  in  New  England.  They 
built  a  storehouse  and  Fort  Saint  George  and 
elected  Popham  as  their  president,  but  upon  his 
death  in  the  following  year  the  colonists,  thor- 
oughly disheartened  by  the  severe  climate,  re- 
turned to  England. 

Popham,  Sir  John,  English  jurist:  b.  Wel- 
lington, Somerset,  1531 ;  d.  1607.  He  was  edu- 
cated at  Oxford,  studied  in  the  Middle  Temple 
and  became  sergeant  at  law  in  1571.  After  hav- 
ing been  speaker  of  the  House  of  Commons  in 
1581  and  attorney-general  in  1585  he  was  made 
lord  chief  justice  in  1592  and  held  this  post  15 
years,  presiding  during  that  period  at  the  trials 
of  Raleigh,  Guy  Fawkes,  and  other  persons  of 
note.  He  was  a  brother  of  George  Popham 
(q.v.)  and  in  1607  was  associated  with  him  and 
Sir  Fernando  Gorges  in  establishing  the  Popham 
colony  in  what  is  now  the  State  of  Maine,  the 
three  holding  a  patent  to  an  extensive  tract  of 
territory  in  that  region. 

Popham  Colony,  The.  See  Plymouth 
Company,  The. 

Pop'injay,  a  parrot ;  a  figure  of  a  bird  for- 
merly put  up  as  a  mark  for  archers  to  shoot  at. 
The  green  woodpecker  is  also  so  called  in 
provincial  parts  of  Great  Britain. 

Popish  Plot.      See  0.\tes,  Titus. 

Poplar,  a  genus   (Populus)   of  trees  of  the 

order  Salicacece  which  includes  only  one  other 
genus,  Salix,  the  willows.  The  species,  which 
probably  do  not  exceed  25,  are  widely  distributed 
in  the  northern  hemispbere  from  subtropical 
regions  to  the  limits  of  vegetation  both  in  lat- 
itude and  altitude.  Half  of  them  are  American. 
They  are  mostly  of  small  or  medium  size,  quick 
grow-th,  and  short  duration:  bear  deciduous, 
broad,  heart-shaped  or  lozenge-shaped  leaves  on 
long  slender  petioles;  dioecious,  naked  flowers 
usually  in  pendulous  catkins  which  appear  be- 
fore the  leaves ;  and  small  2  to  4  celled  fruits 
(capsules)  filled  with  cottony  seeds.  Their 
wood  is  generally  soft,  light  and  white.  It  is 
little  used  for  timber  or  lumber ;  but  it  is  an 
important  fuel  wood  in  regions  such  as  the 
Western  States,  where  fuel  is  scarce  and  costly. 
The  trees  are  often  planted  for  this  purpose  and 
for  windbreaks,  their  rapid  growth  being  in  their 
favor.  They  are  also  favorites  for  copses  and 
for  pollarding  (q.v.).  The  lumber  called  pop- 
lar is  generally  that  of  another  tree, —  the  white- 
wood  or  tulip  tree  (q.v.).  Poplars  are  used  in 
enormous  quantities  for  making  wood-pulp 
paper,  cardboard,  etc.,  especially  in  Ontario, 
Quebec  and  the  New  England  States,  where 
hundreds  of  acres  of  forest  are  cut  for  this 
purpose  annual)}'.  As  ornamental  trees  they  are 
frequently  planted  to  excess  at  summer  resorts 
because  they  quickly  make  an  effect.  In  such 
cases  they  give  an  air  of  cheapness  to  the  place 
not  observable  where  maples,  oaks,  etc.,  are  pre- 
valent. The  latter  should  always  be  planted 
with  poplars,  in  order  to  replace  them. 

Poplars  are  as  easily  propagated  from  cut- 
tings as  currants  or  willows ;  in  some  cases  the 
switches  need  only  be   stuck   in  moist   ground. 
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The  choice  horticultural  varieties,  especially  the 
weeping  kinds,  are  grafted.  Suckers  may  be 
used,  but  since  their  removal  generally  induces 
the  growth  of  many  more  suckers,  this  method 
must  be  practised  with  caution  except  where 
the  ground  is  not  valuable.  The  species  will 
succeed  in  a  great  variety  of  soils  from  sand  to 
clay,  and  in  ahnost  any  situation,  even  in  crev- 
ices on  rocky  mountain  slopes.  Some  of  them, 
however,  especially  the  Cottonwood,  seem  to 
thrive  best  in  low  alluvial  land  upon  the  margins 
of  streams. 

The  best  known  species  are  probably  the  fol- 
lowing :  The  Lombardy  poplar  (P.  nigra,  var. 
italica,  also  called  P.  pyramidalis,  P.  italica,  P. 
fjsligiala,  etc.)  is  probably  a  native  of  Asia, 
whence  it  has  spread  to  the  Mediterranean  re- 
gion and  thence  to  temperate  countries  through- 
out the  world.  It  is  noted  for  its  erect  instead 
of  spreading  habit,  which  makes  it  a  striking 
specimen  in  ornamental  plantings.  It  grows  very 
rapidly,  attains  a  height  of  lOO  to  150  feet,  but 
is  not  long-lived  in  the  coldest  States  and  most 
of  Canada.  It  is  one  of  the  worst  species  to 
produce  suckers ;  hence  it  should  not  be  planted 
where  the  soil  will  be  disturbed  by  cultivation. 

The  black  poplar  (P.  nigra)  is  a  native  of 
northern  Asia  and  Europe,  and  is  occasionally 
seen  as  an  escape  in  America  east  of  the  Missis- 
sippi River.  It  is  of  rather  pyramidal  habit,  less 
erect,  however,  than  its  variety  the  Lombardy, 
and  of  darker  colored  foliage  and  slower  growth 
than  the  Cottonwood.  It  seldom  exceeds  100 
feet  in  height.  The  down  from  its  seeds  has 
been  used  for  paper,  hat,  and  cloth-making  in 
France,  but  the  industry  has  been  abandoned  as 
unremunerative.  The  wood,  which  is  not  prone 
to  shrink  and  swell,  is  used  for  turning,  cabinet- 
making,  toys,  flooring,  doors,  etc. 

The  Cottonwood  (P.  deltoidcs  or  P.  monili- 
fera)  is  an  American  species  well  known  from 
New  Brunswick  to  the  Rocky  Mountains  and 
southward  to  the  Gulf  States.  It  is  the  largest 
of  the  genus,  specimens  often  attaining  150  feet 
in  height  and  more  than  6  feet  in  diameter.  It 
is  also  one  of  the  most  valuable,  its  timber  being 
considered  useful  for  nearly  all  the  purposes 
mentioned  above.  It  is  also  more  highly  prized 
for  ornamental  planting  than  any  other  species, 
since  it  not  only  succeeds  well  in  all  soils,  but 
possesses  qualities  of  stability  and  strength  lack- 
ing in  other  species.  Its  bright,  glossy  foliage, 
constantly  in  motion,  adds  cheeriness  and  life 
to  plantations  as  few  other  trees  can.  It  is  one 
of  the  most  popularly  planted  species  in  the 
Western  States,  not  only  for  shelter  and  for 
fuel  but  for  timber  and  lumber.  In  Europe  it 
is  often  called  the  Canadian  or  Italian  poplar, 
and  one  of  its  botanical  varieties,  the  Carolina 
poplar  {P.  deltoidcs,  var.  carolincnsis)  is  widely 
popular  there  under  the  name  Swiss  poplar.  It 
has  several  horticultural  varieties,  among  which 
a  striking  form  is  the  golden-leaved  P.  vangeer- 
tii,  which  is  one  of  the  choicest  of  yellow-leaved 
trees. 

The  balsam-poplar  or  tacamahac  {P.  balsami- 
fera)  is  indigenous  from  Newfoundland  to  Brit- 
ish Columbia  and  extends  well  into  Siberia,  its 
southern  limits,  except  in  the  mountains,  being 
about  Pennsylvania.  Its  erect  growth  resembles 
the  Lombardy  poplar,  but  it  is  slower  in  growth, 
more  rugged  and  hardy.  The  type  species  and 
its  three  well-marked  botanical  varieties  exceed 


the  Cottonwood  in  variability.  Its  principal  va- 
riety is  probably  the  balm  of  Gilead  {P.  balsami- 
fera,  var.  candicans),  a  well-known  tree,  fre- 
quently planted,  with  large  buds  noted  for  their 
spring  fragrance.  It  is  indigenous  from  Nova 
Scotia  to  New  Jersey  and  westward  to  Minne- 
sota, and  is  less  pyramidal  than  the  type  species, 
usually  making  a  rather  broad  top.  It  seems 
to  be  disappearing  from  the  woods,  though  for- 
merly it  was  a  large  tree  sought  for  its  timber. 
For  the  dark  tone  of  its  foliage  it  is  often  planted 
as  a  background  tree,  but  not  in  smoky  local- 
ities. 

The  certinensis  poplar  {P.  laurifolia)  is  a  Si- 
berian species  which  somewhat  resembles  the 
balsam  poplar  and  the  cottonwood.  It  is  being 
extensively  planted  in  the  Western  States,  where 
its  hardiness  and  exceedingly  rapid  growth  have 
made  it  popular.  The  white  poplar  or  abele 
(P.  alba),  a  European  and  Asiatic  species,  which 
grows  about  75  feet  tall,  has  been  introduced 
into  America,  where  it  has  become  naturalized, 
from  Nova  Scotia  to  New  Jersey.  In  Europe 
it  is  used  for  many  of  the  purposes  mentioned 
above.  The  European  aspen  {P.  trcinula),  com- 
mon in  both  Asia  and  Europe,  is  known  in 
America  mainly  by  its  weeping  variety  (P.  trem- 
iila,  var.  pciidula).  The  American  aspen  (P. 
trcmuloides)  is  one  of  the  first  trees  to  appear  in 
clearings,  thus  acting  as  an  important  agent  in 
reforestation,  holding  the  soil  until  slower-grow- 
ing trees  can  obtain  a  start.     (See  Aspen.) 

About  100  species  of  insects  feed  upon  the 
poplars  in  America.  Among  these  are  several 
species  of  plant-lice,  leaf-miners,  and  leaf-rollers 
(qq.v.).  Among  the  caterpillars  which  feed 
upon  the  foliage,  the  most  common  are  probably 
the  larvae  of  the  antiopa  butterfly,  the  io  moth, 
tussock  moth,  and  poplar  span-worm ;  also  sev- 
eral general  feeders  of  the  families  Noctiiidce 
and  Gcomctrida.  These  creatures  may  be  con- 
trolled by  spraying,  when  practical,  with  arsen- 
ites.  (See  Fungicide.)  There  are  also  a  large 
number  of  borers  which  live  in  the  trunks  or 
twigs.  The  roots  and  trunk  are  attacked  by 
Prionus  laticollis,  which  also  feeds  upon  pine  and 
apple  trees  and  grape  vines. 

Consult  Sargent,  'Silva  of  North  America' ; 
Packard,  'Insects  Injurious  to  Forest  Trees' 
(Washington,  1890). 

Pop'lar  Bluff,  Mo.,  city,  county-seat  of 
Butler  County ;  on  the  Black  River,  and  on  the 
Saint  Louis,  I.  M.  &  S.  railroad;  about  125  miles 
south  of  Saint  Louis.  It  is  in  a  section  where 
lumbering  and  the  manufacture  of  lumber  prod- 
ucts are  given  much  attention.  Stock  raising 
is  carried  on  to  a  considerable  extent.  In  the 
vicinity  are  valuable  clay  deposits.  The  cliief 
manufactures  are  foundry  and  machine  shop 
products,  brick,  and  lumber  products.  The  city 
owns  and  operates  the  waterworks.  Pop.  (1890) 
2,187;    (1900)   4.3^1. 

Poplar  Spring  Church  (Peebles'  and 
Pegfram's   Farm,  Vaughan   Road),  Battle  of. 

In  co-operation  with  the  movement  against 
Richmond  from  the  north  side  of  James  River, 
29  Sept.  1864  (see  Fort  Harrison,  B.^ttle  of). 
Gen.  Grant  ordered  a  movement  from  his  left, 
south  of  the  river,  in  a  northwest  direction 
toward  the  Boydton  road  and  South  Side  Rail- 
road, the  intention  being  to  e.xtend  his  intrenched 
line  beyond  the  Weldon  Railroad  in  the  direc- 
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tion  of  the  South  Side  Railroad.     Gen.  Warren, 
with  Griffin's  and  Ayres'  divisions  of  the  Fifth 
corps,   was   first   to    secure   tlie   junction   of   the 
Squirrel  Level  and  Poplar  Spring  Church  roads, 
coming  in   from  the   southwest,  at  which  point 
the  Confederates  had  intrenchments  covering  the 
roads.    Gen.  Parke,  with  Willcox's  and  Potter's 
divisions    of    the    Ninth    corps,    was    to    follow 
Warren  and  form  on  his  left,  then  both  were  to 
advance  toward  the  Boydton  road.     Gregg's  cav- 
alry division  was  to  move  on  the  Vaughan  road 
and   other    roads   on   the   left   and   rear   to   the 
crossing  of  Hatcher's   Run,   where  the   Confed- 
erates had  a  redoubt  at  the  termination  of  their 
intrenchments.      At    7.30    a.m.,    30    September, 
Griffin  and  Ayres  moved  out  of  their  intrench- 
ments   at    Globe    Tavern,    advanced    cautiously 
three  miles  through  a  dense  growth  of  woods, 
and    encountered   a    Confederate   picket-line   be- 
hind light  works  thrown  up  along  the   road  in 
front  of  Poplar  Spring  Church.     This  line  was 
driven    in,   and   the  advance   continued,   until   it 
came  under  a  sharp  fire  from  a  line  of  works  on 
Peebles'    farm,    held    by   Bearing's   cavalry   bri- 
gade and  some  infantry.    A  short  halt  was  made, 
the  order  to  assault  was  given,  and  the  works 
were  carried  with  small  loss.    On  the  left  Parke 
moved   through   a   narrow   belt  of   timber,   in   a 
northwest   direction   toward   the    Boydton   road, 
and  encountered  the  Confederates  on   Pegram's 
farm.      The    forces   holding   the    Petersburg   in- 
trenchments were  A.  P.  Hill's  corps  and  B.   R. 
Johnson's     division     of     infantry,     with     Wade 
Hampton's  two  divisions  and  Bearing's  brigade 
of  cavalry,   all   under  command  of  A.   P.   Hill. 
The  main  Confederate  line  of  intrenchments  had 
been   extended   in   a  southwest   direction  nearly 
to   Hatcher's    Run,   covering  the   Boydton    road 
and  South   Side  Railroad.     Hill  threw  out  two 
divisions,   which   came   into   collision   with   Pot- 
ter's division,  flanked  it  on  the  right,  and  drove 
it   back   in    some    confusion.      A   new    line    was 
now   formed  by   Parke,   with   Willcox's   troops, 
which,   with   Griffin's  line  on  the  right,  after  a 
spirited    engagement,    checked    the    Confederate 
advance  about  dark,  after  a  loss  in  Parke's  com- 
mand  of   nearly   500   killed   and   wounded,   and 
many    prisoners.      Late    in    the    afternoon    next 
day   (l   October)   Mott's  division  of  the  Second 
corps  came  up,  and  on  the  2d  Parke  advanced, 
under   a   heavy   fire   of   artillery  and   musketry, 
and  established  a  line  of  intrenchments  about  a 
mile  from  that  of  the  Confederates,  connecting 
on   the   right   with   the   line  held  by  the   Fifth 
corps,  and  on  the  left  reaching  the  Weldon  Rail- 
road and  extending  to  the  left  and  rear.     On 
the  left  and  rear  Gregg's  cavalry,  30  September, 
drove   back    Bunnovant's    cavalry   brigade,   and 
next    day   was    heavily    attacked   by    Hampton's 
cavalry  on  the  Vaughan  road,  but  he  repulsed 
the  attack,  inflicting  heavy  loss.    The  Union  loss, 
30  September,  i   and  2  October,  was  18"  killed, 
900  wounded,  and   1,802  missing.     The  Confed- 
erate  loss   is   not   certainly   known,  but   is   esti- 
mated   at    less    than    1,000.      Consult:    'Official 
Records,'    Vol.    XLH. :   Humphreys,    <The   Vir- 
,     ginian   Campaign  of  1864-5' ;   Powell,   'History 
of  the  Fifth  Army  Corps.' 

E.  A.  Casm.^n. 

Pop'lin,  in  textile  manufacture,  a  kind  of 
finely  woven  fabric,  made  of  silk  and  worsted. 
In  the  best  poplins  the  warp  is  of  silk  and  the 


weft  of  worsted,  a  combination  which  imparts 
peculiar  softness  and  elasticity  to  the  material; 
in  the  cheaper  makes  cotton  and  flax  are  sub- 
stituted for  silk,  which  produces  a  correspond- 
ing deterioration  in  the  appearance  of  the  stuff. 
The  manufacture  of  poplin  was  introduced  into 
Ireland  from  France  in  1775  by  Protestant  refu- 
gees, and  Ireland  is  still  famous  for  its  produc- 
uon.  The  term  "poplin"  is  a  corruption  of  the 
French  fapcliiie. 

Popocatepetl,  po-po-kii-ta-pet'l,  a  volcanic 
mountain  of  the  province  of  Pueblo,  Mexico, 
about  45  miles  southeast  of  the  city  of  Mexico, 
whence  it  can  be  seen  as  if  near  at  hand  because 
of  the  clear  air  of  the  intervening  country. 
"Smoking  ^fountain"  is  the  meaning  of  its 
name,  an  Aztec  compound,  and  it  is  constantly 
sending  out  smoke  and  ashes,  and  occasionally 
cinders  and  stones,  but  has  had  only  two  or 
three  small  eruptions  in  the  last  four  centuries. 
Its  height  is  17,783  feet,  considerably  more  than 
that  of  Mont  Blanc,  and  it  was  long  reckoned 
the  highest  mountain  in  North  America.  There 
are  oak  and  pine  forests  on  its  sides  to  a  height 
of  12,540  feet;  then  a  stretch  of  sand  and  sul- 
phur before  the  snowdine  at  14,960  feet.  There 
are  small  glaciers  on  the  eastern  slope  of  the 
mountain.  The  crater  is  much  smaller  than 
commonly  reported,  being  probably  not  more 
than  one  fifth  of  the  famed  three  miles  in  cir- 
cumference; its  depth,  reported  as  1,000  feet, 
seems  to  be  actually  only  250.  Indians  gather 
sulphur  from  the  rim  of  the  crater.  Some  of 
Cortes'  men  explored  the  mountain  in  15 19; 
three  years  after  Montano  seems  to  have 
reached  the  top  and  let  himself  down  into  the 
crater;  in  1827  Glennie  and  Taylor  made  the 
ascent. 

Popoftschins.     See  Religious  Sects. 

Popol  Vuh,  po-pool'  voo,  the  sacred  book 
of  the  Quiche   (q.v.). 

Poppaea  Sabina,  p6-pe'a  sa-bi'na,  Roman 
empress,  wife  of  Nero:  d.  65  a.d.  She  was  the 
daughter  of  Ollius  and  married  Rufius  Cris- 
pinus.  Praetorian  prefect,  was  divorced  by  him 
and  married  to  Otho,  who  in  his  turn  was  set 
aside  for  the  Emperor  Nero.  She  was  famous 
for  her  beauty,  but  heartless  and  immoral.  At 
her  desire  Nero  murdered  his  mother  Agrippina 
in  59,  divorced  and  put  to  death  Ins  wife 
Octavia  in  62,  after  which  they  were  married. 
Three  years  later  she  was  killed  by  Nero  in  a  fit 
of  rage.  The  one  redeeming  incident  in  her 
career  seems  to  be  the  mercy  she  urged  upon 
Nero  in  behalf  of  the  Jews. 

Poppy,  a  popular  name  for  several  plants 
of  the  order  Pa/taveracca-;  for  instance,  Cali- 
fornia poppy  (Eschschohia  californica),  horned 
poppy _  (Giaucium),  Welsh  poppy  {Meconofsis 
cambrica),  prickly  poppy  {Argemone  mcxicatia), 
celandine  poppy  (Stylophontm  dipliylluin),  tulip 
poppy  (Httiiiicmania  fumaricefolia),  and  various 
species  of  genus  Palaver.  Unless  modified  by 
some  adjective  as  above  the  term  usually  refers 
to  members  of  the  last  named  genus. 

The  fifty  species  of  Palaver  are  annual  and 
perennial  herbs,  mostly  indigenous  to  the  Medi- 
terranean region.  One  is  South  African,  one 
Australian,  and  one  Califomian.  They  are 
smooth  or  bristly;  have  a  milky  juice,  usually 
dissected    or   lobed    leaves   on    long   peduncles; 
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showy  flowers  of  very  varied  tints  and  forms ; 
and  capsules  containing  very  numerous  small 
seeds.  For  several  centuries  some  of  the  species 
have  been  leading  garden  flowers,  not  only 
because  of  their  color  and  form  but  because 
of  their  ease  of  cultivation.  The  seed  should 
be  sown  very  early  in  the  spring  where  the 
plants  are  to  remain.  Any  good,  well  drained 
garden  soil  will  do,  but  it  should  be  finely 
broken  up  and  the  seed  covered  very  thinly. 
The  seedlings  should  not  stand  closer  together 
than  six  inches,  for  the  weak  growing  kinds 
and  12  inches  for  the  strong.  The  removal  of 
the  pods  as  soon  as  the  flowers  fade  will  prolong 
the  blossoming  season.  If  allowed  to  ripen  the 
seed  will  stock  the  garden  as  weeds.  Such 
plants  blossom  about  two  weeks  earlier  than 
spring-sown  ones.  The  perennial  species  should 
be  replaced  by  new  plants  each  second  year, 
since  in  cold  parts  of  the  country  they  are 
likely  to  winter-kill  when  old. 

The  most  cultivated  species  are  the  opium 
poppy  (see  below)  and  the  corn  poppy  (P. 
rhceas),  a  European  annual  with  rather  small 
flowers  and  finely  cut  foliage. 

The  Oriental  poppy  (P.  oricntalc),  a  native 
of  southwestern  Asia,  is  a  perennial  with  large 
flowers.  The  Iceland  poppy  (P.  nudicaitic),  an 
Arctic  species,  is  a  remarkably  beautiful  per- 
ennial, which  is  usually  grown  as  an  annual ; 
it  is  perhaps  the  best  species  for  cutting  as  a 
bouquet  flower.  Other  species  are  popular  with 
fanciers  but  have  not  gained  prominent  places 
in  general  esteem. 

As  a  garden  plant  the  opium  poppy  (P. 
somniferum),  an  annual,  is  the  most  famous, 
since  it  has  probably  the  widest  range  of  color, 
form  and  brilliance.  It  is,  however,  noted  as 
the  source  of  poppy-seed  oil  and  opium  (q.v._). 
The  seeds,  which  contain  no  opium,  are  rich  in 
a  bland,  fixed  oil  (about  40  per  cent),  which  is 
expressed  for  culinary  uses,  and  to  a  small 
extent  for  painting  and  soap-making.  The 
growing  of  the  plants  for  this  purpose  has  been 
an  important  industry  in  the  Old  World  for 
centuries.  In  mild  climates  the  land  is  made 
very  fine  by  plowing  and  harrowing  in  the 
autumn  when  the  seed  is  sown ;  in  colder 
regions,  the  seed  is  either  scattered  on  the  snow 
or  sown  in  early  spring,  the  land  being  prepared 
previously.  Drilling  and  broadcasting  are  both 
popular.  Shelter  from  wind  is  advisable  to  pre- 
vent scattering  of  the  seed. 

Popular  Sovereignty.  See  Squatter  Sov- 
ereignty. 

Population.  Population  may  be  studied 
either  as  to  its  size  and  composition  at  a  given 
date,  or  as  to  its  movement  during  a  period.  A 
single  census  reveals  the  number  and  make-up 
of  a  people,  but  for  the  disclosure  of  its  move- 


ment there  is  needed  either  the  statistics  of 
births,  deaths  and  migrations,  or  the  compari- 
son of  successive  censuses.  The  censuses  of  the 
world  report  more  than  900,000,000  persons, 
and  the  best  estimates  of  the  non-enumerated 
peoples  bring  the  total  human  population  of 
the  globe  up  to  1,600,000,000.  The  distribution 
compared  with  that  of  70  years  ago  is  supposed 
to  be  as  follows : 

About  1830  About  1900 
millions         millions 

Europe    216  400 

Asia   480  868 

Africa    109  178 

America    40  148 

Oceania,   etc    2  6 

847  1,600 

The  changes  in  the  relative  population  of  the 
principal  countries  during  the  century  are  indi- 
cated in  the  diagram  on  following  page. 

Besides  number  the  statical  studies  of  pop- 
ulation relates  to  its  distribution  according  to 
sex,  age,  conjugal  condition,  etc. 

Sc.r. —  The  proportion  of  males  and  females 
varies  widely  in  different  countries  and  locali- 
ties. The  figures  below  give  the  number  of  fe- 
males to  1,000  males : 


Europe     1 064 

Norway    1091 

Scotland    1072 

Sweden    1065 

Eng.  and  Wales. ...  1064 

Switzerland     1057 

Denmark  1 05 1 

Austria    1044 

Germany    1 039 

Ireland     1029 

Holland   1024 

Hungary    1015 


France  1014 

Belgium     1005 

Italy 989 

Servia    947 

Greece    929 

United    States    953 

North  Atlantic    ....  1000 

South  Atlantic 1000 

North  Central    93S 

South   Central    960 

Western    779 


In  most  coimtries  men  die  off  faster  than 
woiTieil  owing  to  the  nature  of  their  occupa- 
tions and  to  their  greater  addiction  to  vice  and 
dissipation.  Hence,  although  usually  more 
males  are  born  than  females,  this  excess  of 
male  births  is  overcome  and  the  females  pre- 
ponderate, especially  among  adults.  Old  coun- 
tries, like  Norway  and  Scotland,  also  lose  more 
men  by  emigration,  whereas  the  countries  re- 
ceiving immigrants  are  masculine.  The  ten 
millions  and  over  of  our  foreign  born,  fur- 
nish only  836  females  to  1,000  males.  The  mi- 
gration to  the  West  abstracts  from  the  East 
more  men  than  women,  so  that  the  proportion 
of  females  in  Rhode  Island  is  1,038  and  in  Mas- 
sachusetts 1,052.  In  most  of  the  North  Atlantic 
States,  however,  the  balance  is  being  restored 
by  the  heavy  foreign  emigration.  In  Montana, 
on  the  other  hand,  the  females  are  only  623,  in 
Idaho  735  and  in  Utah  951  to  1,000  males. 
Large  cities  with  their  strong  demand  for  do- 
mestics and  factory  hands  show  an  excess  of 
women.  The  explanation  is  that  the  overflow 
from  the  rural  districts  streams  either  to  new 
regions  or  to  the  cities.    Owing  to  the  difference 


PERCENTAGE   OF  DECENNIAL  AGE  CLASS. 


England 


Under    10    23.9 

ID  to   20 21.3 

20   to   30 1  17.2 

30    to   40 13. 1 

40  to   so I  9-9 

50  to  60 i  7.1 

60  to   70 j  4-7 

70  and  over 2.8 


Scotland    Ireland 


20.8 

23-4 

16.2 

10.8 

9.8 

8.5 

6.0 

4-5 


I'rance     Germany 


17-5 
17-4 
16.3 
13-8 
12.3 
10.  I 

7.6 

5-0 


24.4 
19. B 
17.0 
I3-I 
10.  I 

7.8 

5-0 


United 
States 


23.8 

20.6 

18.2 

13.8 

10. 1 

6.8 

4.1 

-■3 


N'ative 
white 


27.1 

22.3 

17.8 

12.6 

9.1 

5-7 

3-3 

1-9 


Foreign- 
born 
white 


Negro 


27- 

23 
19 

II 
7^ 

5 
3 


_  I.    I'oppy  (Palaver  sonnifer). 

2.    Peony  (Preoiiia  arljorea). 


;;.    I'riiinose  (white  Chinese  variety). 
4.    Italian  Petunia. 


I 
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in  the  kind  of  work  to  be  done  men  predomi- 
nate in  the  flow  to  new  regions  and  women  in 
the  flow  to  the  cities,  especially  to  the  industrial 
and  residence  cities. 

Age. —  A  grouping  into  age  classes  reveals 
striking  diff^erences  between  populations.  The 
figures  on  preceding  page  show  the  percentage 
of  each  decennial  age  class. 

In  a  growing  population  the  lower  age  classes 
are  well  filled,  but  a  stationary  population  has 
a  larger  proportion  of  adults  and  aged.  Thus 
in  Germany  one  third  are  under  the  age  of  15, 
while  in  France  the  proportion  is  a  little  over 
a  quarter.  Young  adults  are  the  most  migratory 
and  hence  a  country,  like  Ireland,  losing  by 
emigration  has  an  unusual  proportion  of  the 
immature  and  the  old,  whereas  a  country  re- 
ceiving immigration  is  strong  in  the  age  classes 
that  fall  within  the  productive  years  of  life. 
Economically  the  latter  gains  at  the  expense  of 
the  former.  Growing  cities  have  a  high  pro- 
portion of  adults  between  20  and  40,  although  in 
an  industrial  centre  with  a  high  rate  of  mar- 
riage and  fecundity  there  will  soon  be  a  large 
percentage  of  children.  The  age  composition 
has  a  great  influence  on  the  death-rate.  Even 
a  healthy  population  will  show  an  unfavorable 
mortality  if  emigration  has  left  it  with  more 
than  its  quota  of  children  and  aged,  for  these 
classes  contribute  most  to  the  death-rate.  The 
moderate  mortality  of  rapidly  growing  cities, 
sometimes  interpreted  as  vindicating  the  health- 
fulness  of  urban  life,  is  really  due  to  the  favor- 
able age  composition  of  their  population.  For 
the  same  reason  newly-settled  states  have  a 
death-rate  lower  than  they  can  hope  to  maintain 
as  they  become  older.  The  high  death-rate 
characterizing  a  rapidly  multiplying  people  is 
partly  due  to  the  lack  of  proper  care  of  chil- 
dren in  large  families,  but  it  is  also  a  conse- 
quence of  there  being  great  numbers  in  the 
lower  age  classes.  This  factor  of  child  mor- 
talitj-  may  be  appraised  from  the  following  table 
of  deaths  to  1,000  in  each  age  class : 


I  Germanyi    France 


Under    13 ,  41 

15  to  40 1        8.3 

40  to  60 1  19 

Over    60 '  76 

All    ages '  26.8 


Two  populations  with  the  same  rate  of  nat- 
ural increase  may  differ  widely  in  age  distribu- 
tion. The  coincidence  of  a  high  death-rate  with 
a  higher  birth-rate  keeps  the  lower  age  classes 
full,  whereas  the  middle  and  upper  age  classes 
will  be  filled  out  when,  as  occurs  in  most  civil- 
ized communities,  a  low  birth-rate  coincides  with 
a  lower  death-rate.  A  growth  that  comes  by 
diminishing  the  number  of  deaths  rather  than 
increasing  the  number  of  births  adds  to  the 
economic  strength  of  a  nation  because  more  life 
is  lived  in  the  productive  period.  The  enlarge- 
ment of  population  which  follows  improved  san- 
itation and  the  spread  of  economic  well-being, 
represents,  in  the  main,  an  addition  "f  enjoyable 
and  fruitful  years  to  human  lives. 

Moz'emen't. —  .Animals  and  plants  tend  con- 
stantly to  e.xpand  in  numbers,  seeing  that  neces- 
sarily the  more  prolific  species  and  stocks  have 


been  able  m  the  course  of  ages  to  replace  the 
less  prolific.  The  pressure  on  subsistence  caused 
by  an  excessive  multiplication  precipitates  a 
struggle  for  existence  which  thins  out  vast  num- 
bers of  the  young  before  they  reach  maturity 
and  thus  restores  the  equilibrium  between  num- 
bers and  the  food  supply.  Man,  like  other  spe- 
cies, has  a  power  and  an  instinct  to  reproduce 
much  stronger  than  are  necessary  to  maintain 
his  numbers.  Statistics  show  that  it  is  pos- 
sible for  the  annual  birth-rate  of  a  civilized 
people  to  reach  50  or  60  per  1,000.  The  mini- 
mum mortality  possible  in  a  population  with  a 
high  fecundity  and  therefore  a  large  proportion 
of  children,  is  25  or  27  per  annum.  It  is 
therefore  probable  that  the  highest  rate  of  in- 
crease that,  under  the  most  favorable  conditions, 
can  continue  in  a  civilized  communit>-  for  a 
considerable  time  is  about  3  per  cent  per  annum, 
which  is  equivalent  to  a  doubling  of  population 
in  25  years.  Such  a  rate  of  increase  is  approxi- 
mated in  new  countries  where  there  is  good  land 
for  all  and  in  old  countries  after  war  or  epidemic 
has  left  great  gaps  in  the  population.  Else- 
where this  potential  increase  does  not,  in  fact, 
occur  because  of  the  difficulty  of  enlarging  the 
food  supply. 

In  a  given  state  of  the  arts  there  is  a  point 
beyond   which    the   response   of   nature   to   the 
application  of  labor  progressively  declines   (law 
of  diminishing  returns).    The  yield  of  food  from 
a  given  area  does  not  keep  pace  with  the  num- 
ber of  workers ;   although  every  mouth  is  fur- 
nished with  its  pair  of  hands,  the  labor  of  these 
hands  is  less  productive  the  more  hands  there 
are.    Hence,  in  a  static  societ)-,  as  numbers  grow 
the  difiiculty  of  procuring  subsistence  augments, 
until  want  causes  the  deaths  to  equal  the  births, 
and  population  comes  to  a  standstill.     The  race 
may  be  thought  of  as  expanding  against  a  coiled 
spring,   which,   as   it   is   compressed,   offers   in- 
creasing resistance  to  further  compression.     In 
progressive   societies   the   tendency  of  numbers 
to  outrim  the  means  of  subsistence  is  cloaked 
by  that  progress  of  the  arts  which,  by  enhanc- 
ing the  power  to  produce  food  upon  a  given  area 
or  by  permitting  supplies  of  food  to  be  brought 
from  remote  lands,  enables  an  increasing  pop- 
ulation to  maintain  itself  in  ever  greater  com- 
fort.   Nevertheless,  the  tendency  certainly  exists 
and   there    is    no    reason   to    suppose   that    the 
improvement  of  production  could  forever  keep 
pace  with  a  blindly  instinctive  increase  of  popu- 
lation.   In  the  long  run,  therefore,  the  inevitable 
equilibration    of   numbers    and    resources    must 
come    from    the    adaptation    of    the    former    to 
the  latter.    This  adaptation,  which  consists  in  the 
numerical   balance   of  births   and    deaths,   may 
be  brought  about  either  by  the  actual  death-rate 
conforming    to    the    natural    birth-rate    or    the 
actual  birth-rate  conforming  to  the  natural  death- 
rate.     In  the  former  case  such  natural   agents 
of  mortality  as  disease  and  old  age  are  rein- 
forced   by    misery,    epidemic,    war    and    other 
scourges  betokening  an  acute  struggle  for  ex- 
istence.   In  the  latter  case  the  procreative  appe- 
tite is  held  in  check  by  prudential  motives,  and 
by  social  institutions  affecting  marriage  and  the 
standard  of  living.    .\n  adjustment  of  numbers 
to  resources  through  the  birth-rate  alone  implies 
a  developed  type  of  man  and  a  social  system 
that  stimulates  foresight  and  the  feeling  of  in- 
dividual  responsibility.     The   balance   is    easily 
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deranged,  however,  and  the  same  people  that 
multiplies  in  a  rational  way  in  one  age  may 
show  a  disordered  rate  of  propagation  in  the 
next.  The  law  of  human  multiplication,  there- 
fore, far  from  being  the  simple  physiological 
formula  that  suffices  for  animals,  involves 
psychic  and  social  factors  which  are  not  the  same 
for  all  epochs,  peoples  or  classes.  Thus,  re- 
ligion, either  by  promoting  asceticism  and  celi- 
bacy or  by  encouraging  early  marriage  and  trust 
in  Providence,  has  an  important  bearing  on 
population.  A  reputed  inferiority  of  woman 
subordinates    her    entirely    to    wifely    functions. 


some  prospect  of  rising,  are  apt  to  marry  early 
and  have  large  families.  In  general,  the  more 
ignorant  and  degraded  the  condition  of  a  class, 
the  more  its  pleasures  are  restricted  to  those 
of  sense  and  the  more  animal  is  its  birth- 
rate. 

In  recent  decades  the  birth-rate  has  been 
falling  rapidly  in  all  progressive  countries.  In 
Australia,  for  example,  the  shrinkage  by  five- 
year  periods  since  i860  has  been  as  follows: 
42,  40,  Z7,  36.  35,  34,  31,  and  27.  In  Massachu- 
setts the  native  stock  has  so  declined  in  fecun- 
dity that   during  the   period    1883-97   the   birth- 
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The  domestic  ideal  coupled  with  strong  family 
solidarity  favors  prolificness,  whereas  a  system 
that  lets  each  individual  stand  or  fall  by  himself 
limits  it.  Rigid  caste  barriers  produce  resigna- 
tion to  one's  lot  and  a  rapid  multiplication. 
When,  on  the  other  hand,  social  status  depends 
on  style  of  living,  many  parents  limit  the  number 
of  their  offspring  in  order  tlie  better  to  maintain 
or  improve  their  social  position.  Hence  the 
paradox  tliat  the  well-to-do  classes  and  districts 
are  the  poorest  in  children.  A  wide  ownership 
of  the  soil  works  for  a  prudent  rate  of  increase ; 
but  propertyless  wage-earners,  unless  they  have 


rate  of  the  native  married  women  was  only  five 
ninths  of  that  of  the  foreign-born  married 
women.  Tlie  births  are  supposed  to  be  fewer 
than  the  deaths,  in  which  case  the  native  stock 
is  dying  out.  In  Europe  the  table  shows  that 
the  birth-rate  is  falling  most  rapidly  in  countries 
just  coming  for  the  first  time  under  the  power 
of  modern  civilization,  and  that  it  is  lowest 
where  the  civilizing  influences  have  most  pro- 
foundly penetrated  the  masses.  If  this  phenome- 
non has  not  checked  the  increase  of  population  it 
is  owing  to  a  fall  in  the  death-rate  which  is 
even   more   pronounced. 


POPULIST  PARTY  — PORCELAIN 


Hungary    15   years... 

Austria     

Germany    15   years... 

Italy     

Holland   

England  and  Wales.  . 

Scotland    

JJenmark    

Belgium     

Norway    

Sweden    

Switzerland     

Ireland     

France    

Average  for  all 


Average 
No.  births 
per  1000 
1871-90 


44.0 
38.6 
38.1 
37-3 

35..; 

34-0 
33.6 
31-7 
31.0 
30.7 
29.8 
29.4 
24.9 
24.6 


.\verage 
No.  births 
per  1000 
1890— 1900 


40.4 
37.1 
36.1 
35.3 
32.5 

30. Q 
30.7 
30.2 
28.9 
30.4 
27.1 
28.7 
23.0 


^Decline 
in  births 


3-6 

'■5 


2-7 
4.0 
2.9 


.\verage    |     .\verage 
No.  deaths' No.  deaths!     Decline 
per  1000       per  1000   ]  in  deaths 
1871—90       1890— 1900 


33-7 
30.6 
26.0 
28.6 
22.6 
20.3 
20.4 
19.0 


18.0 
22.8 


29-7 
26.6 

22.2 

24-7 

18.4 
l8.2 
18.7 

17-4 
19. 1 
16.2 
16.3 
J9.4 
18.2 
21.5 


Excess  of  ]    Increase 

births      I     of  pop. 

per  1000   I    per  1000 

1890—1900    1890—1900 


10., 
10.6 
139 


9.S 
8.8 
15.0 


■-■■3 
11-5 
10.5 
10.8 

9.8 
l^.l 

7.' 
10.9 
-3-4 

3.8 


The  slackening  of  the  death-rate  is  clearly 
due  to  advancing  medical  science,  improving 
administration  and  sanitation,  the  slowly  rising 
plane  of  comfort  and  the  smaller  proportion  of 
infants  in  the  population.  The  decline  of  the 
birth-rate  has  a  number  of  subtle  causes.  The 
cost  of  rearing  children  is  greater  in  the  city 
and  therefore  the  growth  of  urban  population  is 
unfavorable  to  fecundity.  Higher  female  edu- 
cation tends  to  defer  marriage.  The  opening  of 
careers  to  woman  raises  her  matrimonial  value 
and  causes  the  heavy  physiological  and  personal 
cost  of  excessive  maternity  to  be  more  consid- 
ered. Compulsory  education  and  the  restriction 
of  child  labor  delays  the  age  at  which  children 
may  be  made  to  contribute  to  the  family  in- 
come, and  so  lessens  their  economic  value. 
With  the  diffusion  of  intelligence  new  interests 
spring  up  which  detract  from  those  interests 
which  centre  in  the  home.  The  most  influential 
cause,  however,  appears  to  be  the  growth  of 
democratic  ideas  and  institutions.  Any  stratum 
that  is  hopeless  of  bettering  its  condition  is 
likely  to  breed  recklessly.  When,  on  the  con- 
trary, the  individual  has  a  prospect  of  raising 
himself  or  his  children  to  a  higher  plane  by  his 
own  efforts,  his  foresight  and  self-control  are 
stimulated  to  the  utmost.  The  decay  of  the 
principle  of  heredity  and  privilege  and  the  move- 
ment toward  a  greater  equality  of  opportunity 
inspire  an  almost  universal  desire  to  rise  which 
works  against  early  marriages  and  large  families. 
In  the  broader  strata  of  the  people  individualis- 
tic democracy  awakens  powerful  motives  which 
curb  the  procreative  instinct  and  produce  in  the 
population  as  a  whole  that  moderate  fecundity 
characteristic   of  certain   portions   of  society. 

Bibliography. —  Mayo-Smith,  'Statistics  and 
Sociology'  (1896);  Von  Mayr,  'Statistik  und 
Gesellschaftslehre*  (1895)  ;  Longstaff,  'Studies 
in  Statistics*  (1891)  ;  Levasseur,  <La  Popula- 
tion Frangaise, '  3  vols.  (1889-92)  ;  INIalthus, 
'Essay  on  Population'  (1803)  ;  Dumont,  'De- 
population et  Civilisation'  (1890)  ;  Nitti,  'Pop- 
ulation and  the  Social  System'    (1894). 
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Populist  Party,  The.    See  People's  Party, 

THE. 

Porbandar,  por-bun'dar,  India,  a  seaport 
town,  capital  of  a  native  state  of  the  same  name, 
in  the  political  agency  of  Kathiawar,  Bombay. 
It   is  built  on  a   creek  on  the  southwest  coast 


of  Gujerat,  and  has  an  active  shipping  trade 
with  Bombay  and  Alalabar.  Pop.  19,000.  The 
state  has  an  area  of  636  square  miles  and  a  pop. 
of  85,785. 

Por'beagle,  a  shark  of  the  family  Lamnida, 
more  usually  called  mackerel  sharks  (q.v.),  on 
the  northeastern  American  coast.  The  best 
known  species  is  Lamna  cornubica,  which  occurs 
in  the  North  Atlantic,  attains  a  length  of  10  feet, 
and  feeds  chiefly  on  fishes.  The  porbeagle  has 
two  dorsal  fins,  a  wide  mouth,  lanceolate  teeth, 
and  very  wide  gill  openings. 

Porcelain.  This  term  is  now  by  general 
consent  applied  only  to  the  substance  formerly 
called  hard  porcelain.  The  qualifications 
"hard"  and  "soft"  are  still  used,  but  when  none 
is  applied  the  hard  form  (Fr.,  fate  dure)  is 
meant.  The  origin  of  porcelain  is  ascribed  to 
the  Chinese,  and  was  doubtless  an  accidental 
development  of  a  pottery  made  from  a  white 
claj'.  This  clay  owes  its  name  to  a  Chinese  ex- 
pression. Being  found  in  a  certain  hill  the 
name  of  the  hill  Kao-ling  (lofty  ridge)  was 
applied  to  the  clay  and  speedily  became  Western- 
ized into  Kaolin  (see  Cl.a.y).  But  kaolin  alone 
will  not  make  porcelain.  Associated,  however, 
with  beds  of  kaolin  are  usually  found  masses, 
more  or  less  pure,  of  feldspar.  This  substance 
serves  as  the  flux  which  imparts  to  porcelain 
its  strength  and  translucency. 

Porcelain  is  essentially  a  white  translucent 
paste  covered  with  a  hard  transparent  glaze. 
The  paste  or  body  consisting  of  kaolin  and  feld- 
spar, with,  perhaps,  an  addition  of  quartz,  is, 
after  being  fashioned,  burned  at  a  low  tempera- 
ture, in  order  that  it  may  be  freely  handled.  It 
is  then  dipped  into  the  glaze  (q.v.),  which  is 
so  blended  with  water  that  a  uniform  coating  is 
distributed  over  the  whole  piece.  It  is  now 
ready  for  the  hard  and  final  burning.  This 
hard  fire  (Fr.  grand  feu)  is  the  feature  which 
distinguishes  porcelain  from  other  ceramic  prod- 
ucts. The  firing  is  conducted  in  a  reducing 
atmosphere,  the  effect  of  which  is  to  change  the 
yellow  ferric  oxide,  FciOs,  to  the  blue  ferrous 
oxide,  FeO.  This  change  is  responsible  for  the 
bluish  color  of  porcelain  as  contrasted  with  the 
yellowish  white  of  commoner  wares.  The 
change  is  more  especially  noticeable  by  trans- 
mitted light.  So  desirable  is  this  bluish  tint 
that  in  cheap  w-ares  it  is  simulated  by  the  use 
of  cobalt  oxide,  which,  however,  produces  quite 
a  different  effect. 
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The   Chinese,  for  the  most  part,  glaze  their 
porcelain  upon  the  clay  itself  without  resorting 
to    the    preliminary   fire,   the   Japanese   and   the 
Europeans  on  the  other  hand  always  take  advan- 
tage  of   the   biscuit   burn.     The   use   of  the   re- 
ducing fire  in  porcelain  has  given  rise  to  many 
interesting   phenomena    which   appear   abnormal 
to   Western  potters,  but  are,  in   fact,  normal  to 
the   Oriental   method.     The   production   of   reds 
from  copper,  impossible  by  Western  methods,  is 
the   only    possible    result    of    the    reducing   fire, 
the  beautiful  Chinese  celadon  is  simply  the  re- 
sult of  an  addition  of  red  clay,  common  brick 
clay,    to    the    glaze.     A    reduction    of    the    iron 
takes  place  and  the  tender  green  is  the   result. 
A   potter   using   oxydizing   conditions   must   re- 
sort to  clumsy  expedients  such  as  the  staining  of 
his  glaze  by  chrome  or  copper,  with  but  a  poor 
success    at   the    best.     In   America    porcelain    is 
made  on  a  practical  scale  on  Long  Island,  and 
is  supplied  to  hotels  and  restaurants.     Nothing 
in  the  way  of  ornamental  or  decorative  porcelain 
has  been  attempted  except  by  one  or  two  ama- 
teurs.    There  is  in  the  United  States  an  abun- 
dance of  fine  clay  and  no  valid  reason   for  the 
omission.     The  earliest  reliable  date  that  can  be 
assigned   to  Chinese  porcelain   is  6i8  a.d.     The 
legends  and  even  documents  of  the  country  ex- 
tend much   farther  back  than  this,  but  there  is 
considerable    uncertainty   as    to   the   product   by 
reason  of  the  fact  that  the   same  word  in  Chi- 
nese  signifies  both   pottery  and  porcelain.     The 
blue  ware  made  in  Egypt  and  commonly  called 
porcelain  is.  in  fact,  nothing  more  than  a  faience 
or  glazed  pottery. 

In  Europe  porcelain  was  first  made  in  1709, 
when  Bottger,  chemist  to  the  Elector  of  Sax- 
ony, discovered  the  necessary  materials.  Cer- 
tain fabriques,  more  or  less  experimental,  had 
existed  before  this  and  soft  porcelain  had  been 
made  in  France,  but  Meissen,  commonly  called 
Dresden,  porcelain  was  the  first  successful  and 
genuine  product.  Following  upon  this  there 
arose  a  host  of  small  manufactories  supported 
mainly  by  princes  and  other  rulers  as  a  pastime. 
Little  variation  in  the  paste  is  noticeable,  but  the 
decorations  are  very  diverse. 

In  France  hard  porcelain  was  made  in  1769 
and  in  1804  Brogniart,  the  director  of  the  Sevres 
manufactory,  abandoned  the  soft  paste  entirely 
and  devoted  himself  to  the  hard.  Porcelain  of 
this  type  was  only  made  for  a  short  time  in  Eng- 
land, the  factories  at  Plymouth  and  Bristol  alone 
producing  it.  Ch.\rles  Fergus  Binns, 

Alfred  Uniz'ersify.  Alfred.  N.  Y. 

Porcelain  Clay.      See  K.'^olin. 

Porcelain  Tower,  a  tower  which  was 
erected  in  the  early  part  of  the  15th  century 
and  destroyed  by  the  Taipings  in  1853.  It  was 
octagonal  in  construction,  had  nine  stories,  faced 
with  variegated  porcelain  (from  which  it  re- 
ceived its  name),  and  from  these  lamps  and 
bells  were  hung.  A  miniature  reproduction  of 
the  tower  may  be  seen  in  the  Green  Vault  in 
Dresden. 

Porch,  a  covered  place  of  entrance  to  a 
building  and  differentiated  from  its  principal 
mass.  Its  forms  are  various,  sometimes  extend- 
ing above  by  more  than  one  story,  sometimes 
enclosed  save  for  the  doorway,  then  again  open 
to  the  outside  on  three  sides,  with  its  outer 
corners  supported  by  columns  or  piers.     It  may 


be  simplified  into  an  overhanging  hood  or  balda- 
chino.     In   Byzantine  and   Eastern  churches  the 
porch    was    an    enclosed    atrium    or    narthex,    a 
feature    that   has    developed    with    modifications 
into  the  mosque  of  the  Moslems.     The  enclosed 
atrium     was     retained     in     the     early     basilican 
churches  and  contained  a  fountain   where  wor- 
shippers might  wash  their  hands. —  the  origin  of 
the   present   universal    Roman    Catholic   practice 
of  dipping  the  fingers  in  the  holy  water  of  the 
piscina.     In   this   space,   probably   always   called 
the  narthex  of  the  basilica,  the  penitent  or  un- 
baptized  persons  were  compelled  to  stay.     Such 
a  structure  may  be  seen  in  the  Church  of  San 
Lorenzo,  in  Rome,  and  St.  Apollinaire  in  Clusse, 
at  Ravenna.     The  narthex   extended  across  the 
front  of  the  church  and  its  inner  wall  contained 
three  doors  that  gave  upon  the  nave  and  aisles 
of  the  main  body.     Of  Romanesque  churches,  the 
porch  of  the  Church  of  Vezelay  is  an  important 
example:    while    the    Church    of    St.     Germain 
I'Auxerrois  in  Paris  shows  a  Gothic  edifice  with 
a  porch  extending  across  the  front,  dating  from 
1431,   its  horizontal  crown  at  sharp  contrast  to 
the  climbing  lines  of  the  main  edifice. 

Porches  are  characteristic  of  the  Gothic  style 
in  Italy,  though  instead  of  being  placed  in  front 
they  often  occupy  positions  on  the  flanks,  thus 
forming  side  entrances.  A  remarkable  specimen 
in  three  stories,  the  upper  and  surmounting  one 
of  a  pagoda-like  structure,  is  attached  to  the 
Church  of  Santa  ^laria  Maggiore  at  Bergamo. 

Porcia.  (i')  The  plebeian  gens  of  Rome, 
flourishing  from  the  3rd  century  B.C.  and  whose 
most  famous  family  was  that  of  Cato.  (2)  An 
ancient  lady  living  in  Rome,  the  daughter  of 
Cato,  of  Utica.  She  became  the  wife  of  M. 
Bibulus,  who  was  Caesar's  colleague  in  the  con- 
sulship, in  59  B.C.,  and  after  his  death  married 
M.  Brutus  in  45  B.C.  After  the  death  of  Brutus, 
she  committed  suicide. 

Por'cupine,  a  rodent  of  the  family  Hysfri- 
cidcc.  Porcupines  are  distinguished  by  the  pe- 
culiar nature  of  the  body-covering,  which 
consists,  especially  on  the  back  and  haunches,  of 
hairs  specially  modified  to  form  the  so-called 
quills,  or  dense,  solid,  spine-like  structures. 
These  quills  are  intermixed  with  bristles  and 
stiff  hairs,  and  in  the  American  sub-family 
Synetherina  are  almost  concealed  beneath  the 
hairy  fur  of  the  body.  The  incisor  or  front 
teeth  number  two  in  each  jaw  and  spring  from 
permanent  pulps,  so  that  they  continue  to  grow 
throughout  the  lifetime  of  the  animal  as  in  the 
other  members  of  the  order.  There  are  four 
molar  teeth  on  each  side  of  each  jaw,  exhibiting 
complicated  foldings  of  the  enamel  on  both  the 
internal  and  external  sides ;  and  sometimes  they, 
like  the  incisors,  continue  to  grow  throughout 
life  from  persistent  roots.  The  skull  exhibits 
an  infraorbital  foramen  of  very  large  size.  The 
muzzle  is  generally  short  and  broad.  The  lip  is 
divided  and  the  ears  short  and  rounded.  The 
anterior  feet  possess  four  and  the  hinder  feet 
five  toes,  all  provided  with  strong,  thick  nails. 
Tlie  tongue  is  roughened,  or,  as  in  the  Javan 
porcupine,  may  be  provided  with  horny  plates 
or  scales. 

The  family  Hystricidcr  includes  two  sub- 
families. The  Hystriciiicc  or  Old  World  porcu- 
pines are  terrestrial,  and  have  imperfect  clavicles 
and    open    rooted    molar   teeth.     They    fall    into 
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several  genera.  Of  these  the  most  familiar  is 
Hystrix,  represented  by  the  true  porcupines. 
The  common  _  or  crested  porcupine,  Hystrix 
cristata,  found  in  southern  Europe  and  in  north- 
ern Africa,  is  the  best  known  species.  The  true 
porcupines  have  non-prehensile  tails,  which  may- 
be spiny  or  covered  with  scales  or  bristles. 
When  fully  grown  the  common  porcupine  meas- 
ures nearly  two  feet  in  length,  and  some  of  its 
spines  exceed  one  foot.  The  general  color  is 
a  grizzled,  dusky  black.  The  upper  part  of  its 
head  and  neck  is  furnished  with  long,  light- 
colored  hairs,  capable  of  being  raised  or  de- 
pressed at  pleasure ;  and  most  parts  of  the  back 
and  sides  are  armed  with  spines,  which  are 
longest  on  the  centre  of  the  back.  In  their 
usual  position  they  lie  nearly  flat  upon  the  body, 
with  their  points  directed  backward;  but  when 
the  animal  is  excited  they  are  capable  of  being 
raised.  The  quills  are  loosely  inserted  in  the 
skin,  and  may,  on  being  violently  shaken,  be- 
come detached  —  a  circumstance  which  may 
probably  have  given  rise  to  the  purely  fabulous 
statement  that  the  animal  possessed  the  power 
of  actually  ejecting  its  quills  like  arrows  or 
darts  at  an  enemy.  These  animals  generally 
lead  a  solitary  life,  and  inhabit  burrows  during 
the  day,  coming  forth  at  night  in  search  of 
food,  which  consists  of  vegetable  matter.  The 
common  species  is  quiet  and  peaceable,  but 
shows  no  disposition  to  become  familiar  or 
domesticated.  An  Indian  form  (H.  leucunis) 
resembles  the  crested  porcupine,  but  is  larger. 

The  genus  Atherura,  including  three  species, 
possesses  a  long  scaly  tail,  which  is  terminated 
by  a  tuft  of  bristles.  The  species  of  this  genus 
occur  in  the  Malayan  region  and  West  Africa. 
The  Atherura  fasciculata,  or  brush-tailed  porcu- 
pine, is  a  familiar  species  of  this  genus.  The 
Synetherincc,  or  American  tree-porcupines,  are 
easily  distinguished  by  their  well-developed 
clavicles,  molars  with  closed  non-growing  roots, 
usually  prehensile  tails,  the  feet  with  tubercu- 
lated  soles  and  the  absence  of  the  pollex.  The 
three  genera  are  confined  to   America. 

The  Canadian  porcupine  (Eretliicon  dorsata) 
is  the  best  known,  and  is  a  robust  animal  with 
a  short  non-prehensile  tail.  It  is  about  214  feet 
long;  of  a  brownish  color,  mingled  with  white; 
the  spines  are  about  4  to  6  inches  long,  concealed 
in  the  fur  and  attached  in  a  very  slight  manner 
to  the  skin,  and,  from  being  barbed  at  the  tip 
with  numerous  small  reversed  points  or  prickles, 
they  by  degrees  penetrate  very  deeply  into  the 
flesh  after  having  once  pierced  it.  Small  and 
insignificant  as  these  defensive  weapons  may 
appear,  they  are  capable  of  severely  injuring 
dogs,  wolves,  or  indeed  any  animal  that  in- 
cautiously attempts  to  seize  the  porcupine. 
These  spines  or  quills  were  much  used  among 
the  Indians  to  ornament  different  articles  of 
dress ;  they  dyed  them  various  colors,  in  a  very 
permanent  manner.  The  Canada  porcupine  is 
found  in  the  thickly  wooded  parts  of  north- 
eastern United  States  and  in  Canada,  the  north- 
ernmost limit  of  its  distribution  being  the  shores 
of  the  IMackenzie  River,  and  the  southernmost 
the  high  mountains  of  Pennsylvania.  They  feed 
on  the  barks  of  various  trees,  apples,  corn,  etc. 
Their  flesh  is  said  to  be  very  unpalatable,  re- 
sembling flabby  pork.  They  pair  about  the  latter 
end  of  September,  and  the  female  brings  forth 
two  young  in  April  or  May. 


The  genus  Syncthercs  of  South  America  tc 
Mexico  possesses  a  distinctive  feature  in  the 
elongated  prehensile  tail,  adapting  it  for  an 
arboreal  existence.  They  are  the  true  tree  por- 
cupines. About  10  species  of  these  animals  are 
indigenous  to  America,  the  spines,  as  in  the 
Canadian  porcupine,  being  of  much  smaller  size 
than  in  the  Old  World  forms.  In  length  the 
typical  species  of  this  genus  averages  Ij4  feet, 
the  tail  measuring  about  lo  inches. 

Consult:  Stone  and  Cram,  'American  Mam- 
mals' (New  York  1902)  ;  Merriam,  'Adirondack 
Mammals'    (New   York  1884). 

Porcupine  Ant-eater.     See  Echidna. 

Porcupine  Fish.     See  Diodon. 

Porcupine-wood,  the  timber  of  certain 
Oriental  palms.     (See  Palms.) 

Pordenone  de  Sacchis,  p6r-da-n6'na  da 
siik'kes  (or  De  Corticellis)  really  named  Gio- 
vanni Antonio  da  Pordenone,  Italian  painter: 
b.  Pordenone  1483;  d.  Ferrara  January  1539.  He 
painted  in  his  native  home  and  worked  without 
much  influence  from  abroad,  until  in  his  27th 
year  he  visited  Venice  and  was  captivated  by 
the  productions  of  Giorgione,  Palma,  and  Titian. 
In  153s  he  settled  at  Venice  and  before  the  end 
of  the  year  was  knighted  by  the  king  of  Hun- 
gary (taking  in  addition  to  his  own  the  name 
"Regillo").  and  in  1538  was  summoned  to  the 
court  of  the  Duke  of  Ferrara,  who  desired  his 
services  to  prepare  designs  for  Flemish  tapestry, 
but  here  he  died  suddenly  the  following  year. 
These  are  the  few  incidents  of  his  life  with 
which  we  are  acquainted.  His  works  consist  of 
altar-pieces  and  frescoes,  painted  in  the  spirit 
of  the  Renaissance.  Of  these  the  most  important 
are :  the  New  Testament  series  of  frescoes  in 
the  church  of  San  Salvadore,  Cotalto ;  the  paint- 
ings on  the  walls  and  roof  of  tlie  cathedral 
chapels  at  Treviso ;  and  those  in  the  cathedral 
of  Cremona  (1520-2).  He  also  painted  the 
altar-piece  of  the  cathedral  at  Pordenone  — 
<The  Madonna  Attended  by  Saints'  (1515). 
Most  of  the  frescoes  he  painted  in  houses  and 
churches  at  Venice  have  perished. 

Pore  Fungi.     See  Fungi  ;  Polyporus. 

Porif'era,  the  phylum  of  animals  which 
includes  the  sponges,  the  term  referring  to  the 
apertures  or  pores  which  characterize  them.  See 
Sponge. 

Po'rism,  in  geometry,  a  name  given  by 
ancient  geometers  to  a  class  of.  mathematical 
propositions  having  for  their  object  to  show 
what  conditions  will  render  certain  problems 
indeterminate.  Playfair  defined  a  porism  thus: 
"a  proposition  affirming  the  possibility  of  finding 
such  conditions  as  will  render  a  certain  problem 
indeterminate,  or  capable  of  innumerable  solu- 
tions." Euclid's  three  books  on  porisms  have 
been  lost,  and  in  consequence  there  has  been 
much  controversy  as  to  what  the  ancients  meant 
by  the  term. 

Pork,  the  flesh  of  swine,  is  one  of  the 
most  important  and  widely  used  species  of  ani- 
mal food.  Fresh  pork,  though  by  some  con- 
sidered a  delicacy,  especially  when  killed  young, 
is  a  much  inferior  article  of  diet  to  beef  or 
mutton,  and  is  much  less  used.  The  flesh  of 
pork,  particularly  the  lean,  is  coarser  and  ranker 
than  that  of  the  other  animals  chiefly  used  for 
food,   but   there   are   certain   advantages    which 
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give  pork  a  place  in  the  supply  of  animal  food 
that  can  be  filled  by  no  other  article.  The 
appetite  of  swine  being  much  more  catholic  than 
that  of  their  daintier  neighbors,  the  feeding  of 
them  answers  the  purposes  of  economy,  and 
extends  very  materially  the  supply  of  food. 
This,  it  is  true,  is  attended  with  considerable 
dangers.  If  care  is  not  taken  that  the  feeding 
of  swine  should  be  wholesome  and  cleanly,  their 
flesh  becomes  tainted  with  disease  and  unfit  for 
food.  Unscrupulous  breeders  sometimes  take 
advantage  of  their  exorbitant  and  omnivorous 
appetite  to  make  them  consume  the  most  dis- 
gusting oft'al,  and  even  when  their  feeding  is  not 
conducted  with  this  utter  recklessness  of  conse- 
quences it  is  often  less  careful  than  is  consistent 
with  sound  sanitary  conditions.  There  is  in  fact 
no  animal  to  the  perfection  of  whose  flesh  as  an 
article  of  diet  careful  attention  to  feeding  is 
more  indispensable.  The  main  recommendation 
of  pork  lies  in  its  superiority  to  other  kinds  of 
animal  food  in  undergoing  the  process  of  curing. 
The  quality  of  beef  and  mutton  is  seriously 
deteriorated  when  long  kept,  even  under  the 
best  methods  of  curing ;  that  of  pork  is  decidedly 
improved,  and  when  of  good  quality  and  well 
cured  it  develops  a  richness  and  delicacy  of 
flavor  in  marked  contrast  with  the  dryness  and 
insipidity  of  other  salted  meat.  Another  recom- 
mendation of  pork  is  the  abundance  and  very 
digestible  quality  of  its  fat,  which  makes  it  a 
very  suitable  diet  for  cold  climates,  but  which  is, 
on  the  contrary,  rather  a  disadvantage  in  hot 
ones.  For  long  sea  voyages,  especially  before 
the  introduction  of  modern  methods  of  keeping 
fresh  meat,  pork  was  by  far  tlie  most  common 
and  acceptable  form  of  animal  diet,  and  it  is 
still  one  of  the  most  valuable  items  in  naval 
stores.  The  swine  was  among  the  unclean  ani- 
mals forbidden  to  be  eaten  by  the  Mosaic  law. 
It  is  still  regarded  by  the  Jews  as  specially 
typical  of  the  unclean  animals.  The  Egyptians, 
Arabians,  and  other  eastern  nations  had  similar 
opinions  as  to  the  use  of  pork.  See  Hogs  ; 
Nutrition  of  Farm  Animals  ;  Packing  In- 
dustry. 

Por'phyrite,  a  porphyritic  orthoclase  rock 
free  from  quartz;  so  named  by  some  petrologists, 
by  whom  the  name  has  been  applied  to  various 
rocks  generally  of  this  character.  Some  of  these 
rocks,  however,  include  varieties  in  which  the 
orthoclase  constituent  is  more  or  less  replaced 
by  oligoclase.  Many  porphyritic  dolerites  have 
been  also  included  under  this  name.  By  the 
presence  of  hornblende  it  often  approaches  the 
composition  of  a  syenite,  with  which  it  is  fre- 
quently associated. 

Por'phyry  (Porphyrios),  Greek  philos- 
opher of  the  Neo-Platonic  school,  celebrated  as 
an  antagonist  of  Christianity :  b.  Batanea,  the 
Bashan  of  Scripture,  about  233  a.d.  ;  d.  Rome 
about  304.  His  original  name  was  Malchus, 
from  the  Syrophcenician  mclcch,  king.  Longi- 
nus,  whose  pupil  he  became,  gave  him  the  title 
of  Porphyrios,  that  is,  purple-clad.  He  early 
became  the  pupil  of  Origen,  and  afterward 
studied  under  ApoUonius  and  Longinus  in 
Athens.  At  30  he  came  for  the  second  time  to 
Rome  to  place  himself  under  the  teaching  of 
Plotinus.  Porphyry  at  first  disputed  the  doctrine 
taught  him,  in  a  treatise  in  support  of  the  posi- 
tion "that  the  things  perceived  by  the  mind 
exist  out  of  the  mind,"  which  he  submitted  to 


Plotinus.  Amelius,  his  associate  and  assistant, 
wrote  a  treatise  in  reply;  and  after  some  fur- 
ther controversy  Porphyry  read  a  recantation 
in  the  school.  This  incident  is  important,  as 
indicating  the  teaching  of  Longinus,  and  pos- 
sibly by  implication  of  Ammonius,  the  instructor 
of  Plotinus.  Porphyry  finished  by  entirely 
adopting  the  opinions  and  obtaining  the  con- 
fidence of  Plotinus,  whose  literary  assistant  and 
executor  he  became,  and  whom  he  induced  to 
commit  his  views  to  writing.  Porphyry  was 
naturally  of  a  hypochondriacal  disposition,  and 
the  abstruse  mysticism  of  Plotinus  incited  in 
him  a  tendency  to  cherish  thoughts  of  suicide, 
which  Plotinus  perceiving  recommended  to  him 
a  change  of  situation,  and  about  268  he  went  to 
Sicily.  Here  he  is  said  to  have  written  his 
treatise  against  the  Christians,  in  15  books.  It 
was  publicly  burned  by  the  Emperor  Theodo- 
sius,  and  is  known  only  from  fragments  in  the 
authors  who  have  refuted  him.  Porphyry,  as 
well  as  Plotinus,  recognized  Christ  as  an  eminent 
philosopher;  but  charged  the  Christians  with 
corrupting  his  doctrines.  The  philosophy  of 
Porphyry  is  completely  identified  with  that  of 
Plotinus  (q.v.).  Porphyry  represented  chiefly 
the  religious  phase  of  this  philosophy,  and  we 
need  here  only  refer  to  its  relation  to  the  popu- 
lar mythology  and  theurgy,  which  has  been 
merely  adverted  to  in  the  life  of  Plotinus.  The 
best  ancient  philosophers  found  no  difficulty 
in  reconciling  polytheism  with  the  belief  in 
one  supreme  and  omnipotent  God.  Plotinus 
and  Porphyry  joined  a  belief  in  good  and 
evil  demons,  and  a  respect  at  least  for  the 
Greek  mythology  with  their  philosophical  tenets. 
These  beliefs  have  been  the  ground  of  accusa- 
tions of  inconsistency  against  Porphyry,  who 
dwells  on  them  occasionally  in  his  writings.  He 
believed,  as  did  Plotinus,  in  enchantment  as  a 
means  of  acquiring  power  over  demons  and  the 
souls  of  the  dead ;  but  always  ranked  philosophy 
higher  than  mythology,  and  from  his  letter  to 
the  Egyptian  prophet  Anebo  it  appears  that  at 
a  later  period  of  his  life  doubts  of  the  popular 
theology,  and  of  the  theurgical  notions  asso- 
ciated with  it,  had  begun  to  prevail  with  him. 
The  practical  tendencies  of  his  philosophy  were 
ascetic.  He  held  that  all  matter  was  polluted, 
and  that  no  material  sacrifice  ought  to  be  offered 
to  the  supreme  God.  He  abstained  from  animal 
food,  and  would  also,  had  it  been  possible,  have 
abstained  from  vegetable  diet.  He  distinguished 
four  degrees  of  virtue  —  political  virtue,  or  that 
of  moderation  is  the  first  grade ;  purifying  vir- 
tue, which  sets  the  soul  free  from  passion,  and  by 
means  of  which  men  are  made  to  resemble 
demons,  is  the  second  grade ;  in  the  third  grade, 
which  corresponds  witli  the  absorbing  devotion  of 
philosophy,  man  becomes  a  god  ;  and  in  the  fourth, 
answering  to  the  ecstatic  state  of  Plotinus,  he 
becomes  the  father  of  the  gods.  He  recognizes 
a  soul  in  animals,  and  accords  to  them  a  certain 
amount  of  intelligence  and  reason.  Porphyry 
was  a  voluminous  writer,  but  comparatively  few 
of  his  works  are  extant.  Besides  his  editorial 
work  for  Plotinus,  the  most  important  are  his 
Lives  of  Plotinus  and  Pythagoras,  the  latter 
supposed  to  be  a  fragment  of  a  larger  history 
of  philosophers.  Among  his  other  works  are : 
'Principles  Concerning  Intelligibles,'  a  resume 
of  the  Philosophy  of  Plotinus,  and  the  'Cave 
of  the  Nymphs  in  the  Odyssey,'   a  contribution 


PORPHYRY  —  PORPORA 


to  a  symbolical  interpretation  of  Homer.  Con- 
sult: Bouillet,  'Porphyre,  son  Role  dans  I'Ecole 
Neoplatonicienne'   (1864). 

Porphyry,  any  one  of  various  kinds  of 
compound  rock  having  a  basis  in  which  the 
other  contemporaneous  constituent  parts  are  im- 
bedded. The  base  is  sometimes  clay-stone, 
sometimes  hornstone,  sometimes  compact  feld- 
spar, jade,  pitchstone,  pearlstone,  and  ob- 
sidian. The  imbedded  parts  are  commonly 
orthoclase  feldspar  and  quartz;  the  former 
in  more  or  less  distinct  crystals.  There 
are  porphyries  of  different  ages.  One  vari- 
ety is  found  graduating  into  granite  and 
gneiss,  but  this  does  not  possess  the  char- 
acteristics of  the  rock  in  the  highest  perfection ; 
another  is  found  in  overlying  strata,  and  uncon- 
formable to  other  rocks,  which  is  the  true  por- 
phyry. Its  color  is  often  red  or  green,  and  when 
polished  it  is  valuable  for  ornamental  work,  being 
superior  to  marble  on  account  of  its  great  hard- 
ness. 

Porpoise.  Any  small  or  moderate-sized 
cetacean  is  usually  called  a  porpoise,  but  the 
name  is  applied  chiefly  to  members  of  the  family 
Delphinidtc,  belonging  to  the  suborder  Odonto- 
ccti.  or  the  toothed  whales.  Its  principal  char- 
acters are  as  follows :  The  anterior  pairs  of 
ribs  are  joined  to  the  vertebrae  by  both  a  tubercle 
and  a  head.  The  sternal  ribs  are  completely 
ossified.  The  cervical  vertebrae  are  more  or 
less  united.  In  the  skull,  the  pterygoid  bones 
are  inflated.  The  symphysis  of  the  mandible  is 
short.  Teeth  are  always  present,  but  vary 
greatly  in  number  in  different  genera :  they 
usually  occur  in  both  jaws  and  are  simple  and 
conical.  The  genus  Grampus  is  without  teeth 
in  the  upper  jaw,  and  the  genus  Monodon  with- 
out teeth  in  the  lower  jaw.  The  blowhole  is 
single  and  crescentic   in  form. 

Between  60  and  70  species  of  porpoises  are 
known,  representing  19  genera.  They  are 
greatly  diversified  in  form  and  color.  Some 
have  a  large,  falcate  dorsal  fin,  while  in  others 
the  fin  is  reduced  in  size,  or  is  represented  only 
by  a  low  ridge,  or  is  entirely  absent.  The  pec- 
toral fins  are  equally  varied  in  size  and  pro- 
portions, being  short  and  broad  in  some  forms 
and  very  long  and  narrow  in  others.  The  beak 
may  be  long  or  short,  compressed  or  depressed, 
and  is  sometimes  replaced  by  a  narrow  rim,  or 
is  absent  altogether.  The  representatives  of  sev- 
eral genera  of  porpoises  have  received  special 
names,  such  as  killers  (genus  Orcinus),  gram- 
puses (genus  Grampus),  blackfish  (genus  Clobi- 
cephalus),  beluga  or  white  whale  (genus  Del- 
pliiuaptcrus),  narwhal   (genus  Monodon),  etc. 

The  Detphinida  are  chiefly  marine,  but  some 
species  of  the  genus  Solatia  live  in  the  Amazon 
River,  and  in  the  rivers  of  China,  and  one  spe- 
cies of  the  genus  Orcdclla  in  the  Irawadi 
River,  Burma.  The  harbor  porpoise  (Phocana 
phocana)  and  the  bottle-nosed  porpoise  (Tur- 
siops  truncatus)  frequently  ascend  the  Potomac, 
Hudson  and  other  rivers  of  the  eastern  coast  of 
the  United  States,  and  the  beluga  ascends  the 
Saint  Lawrence  regularly  every  spring  in  large 
numbers. 

The  geographical  range  of  the  porpoises  as  a 
group  extends  over  all  seas  from  the  Arctic  to 
the  Antarctic,  but  while  some  species,  such  as 
the  common  dolphin  (Delphimts  delphis)  have  a 


very  wide  distribution,  that  of  others  is  more 
circumscribed.  Thus,  the  narwhal  is  confined 
to  the  Arctic  ocean,  and  rarely  leaves  the  ice. 
The  beluga  is  also  an  Arctic  species,  though  it 
ranges  southward  regularly  in  spring  to  the  Saint 
Lawrence,  as  already  stated,  and  occasionally 
individuals  stray  as  far  south  as  Cape  Cod  and 
the  New  Jersey  coast.  The  white-lipped  por- 
poise (Lagcnorhynchus  albirostris)  is  common 
about  the  British  Isles,  but  is  not  found  on  the 
coast  of  the  United  States.  The  species  of  black- 
fish  (Globiccphalus  mclas)  found  on  our  east 
coast  north  of  New  Jersey  is  different  from  that 
occurring  further  south.  Our  commonest  east 
coast  porpoise  (Tursiops  truncatus)  is  not 
found  in  Greenland  waters,  while  the  harbor 
porpoise  (Phoccrna  phocana),  which  is  abundant 
in  the  gulf  of  Maine  and  northward,  does  not 
range  south  of  New  Jersey.  Many  species  oc- 
curring in  the  tropics  and  the  south  seas  are 
never  seen  in  North  American  waters. 

The  majority  of  porpoises  feed  upon  fish,  but 
the  various  species  of  blackfish,  the  narwhal  and 
the  white  whale  subsist  chiefly  or  exclusively 
upon  cuttlefish,  while  the  killers  devour  the 
young  of  other  cetaceans  and  of  various  amphib- 
ious mammals,  such  as  seals,  sea-lions,  etc.  The 
stomach  of  a  porpoise  {Sotalia  Iciiscii)  recently 
discovered  on  the  west  coast  of  Africa  was 
found  to  contain  leaves  of  the  mangrove  tree 
and  other  vegetable  matter.  Porpoises  are  gre- 
garious animals,  congregating  in  large  herds 
or  "schools,"  which  sometimes  comprise  an 
enormous  number  of  individuals.  Schools  of 
blackfish  numbering  hundreds  of  individuals 
occasionally  approach  the  land  at  the  Faroe  Is- 
lands, the  Orkney  Islands,  Cape  Cod,  and  other 
points,  where  they  strand,  or  are  driven  ashore 
by  the  fishermen.  They  are  the  source  of  a  con- 
siderable profit,  on  account  of  their  oil,  which  is 
of  a  superior  quality.  The  skins  of  the  black- 
fish and  of  the  white  whale  are  valuable  for 
leather,  but  the  dermis  of  the  majority  of  por- 
poises is  too  thin,  or  too  irregular  in  texture,  to 
form   good  leather. 

Besides  the  porpoises  of  the  family  Dclphini- 
da,  there  are  a  few  species  generally  called 
river  dolphins,  representing  three  genera,  which 
belong  to  a  separate  family,  the  Platanistida. 
The  best  known  are  the  susu  of  the  Ganges 
River,  genus  Platanista,  a  blind  form  which  sub- 
sists chiefly  upon  fresh-water  crustaceans;  the 
inia,  genus  Inia,  of  the  Amazon  River ;  and  the 
Pontoporia,  found  about  the  mouth  of  the  La 
Plata  River.  These  porpoises  are  remarkable 
for  their  long  beaks,  their  broad  pectoral  fins, 
their  free  cervical  vertebrae,  and  their  rugose  or 
otherwise  peculiar  teeth.  They  are  regarded  as 
highly  specialized  forms  of  ancient  origin.  Nu- 
merous fossil  species  of  Dclpliinidce  and 
Platanistida  occur  in  the  Tertiary  and  latter 
geological  formations,  beginning  with  the  Mio- 
cene. F.  W.  True, 
U.  S.  National  Museum. 

Porpora,  p6r'p6-ra,  Nicolo,  Italian  com- 
poser :  b.  Naples  19  Aug.  1685 ;  d.  there  February 
1766.  He  studied  under  Scarlatti  and  his  first 
opera,  'Ariana  e  Teseo,'  was  brought  out  at 
Vienna,  1717.  In  1725  Porpora  went  to  Vienna 
with  his  celebrated  pupil,  Farinelli,  and  in  1728 
accepted  a  pressing  invitation  from  the  court  at 
Dresden.     He  had  already  composed  50  operas, 
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and  was  regarded  as  without  a  rival.  In  1729 
a  faction  in  London,  discontented  with  Handel, 
opened  another  opera  house,  and  called  Porpora 
to  take  the  direction  of  it.  Porpora,  supported 
by  Farinelli  and  other  distinguished  singers 
whom  he  had  trained,  triumphed,  and  Handel 
accordingly  gave  up  the  theatre,  and  devoted 
himself  to  oratorio.  Porpora  now  gave  up  his 
engagements  in  Dresden,  and  established  himself 
in  London.  Here  his  reputation,  especially  as 
a  singing-master,  continued  to  be  great ;  but 
after  a  few  years  he  went  to  Venice  and  later 
was  established  in  Vienna,  where  in  1754,  Haydn, 
for  the  sake  of  obtaining  his  instructions,  became 
his  valet.  In  1760  he  presided  at  the  production 
in  Naples  of  his  last  and  feeblest  opera,  *I1 
Trionfo  di  Camillo.'  Only  a  few  of  his  operas 
are  now  known,  and  none  of  them  have  retained 
popularity ;  but  he  is  regarded  as  the  most 
accomplished  singing-master  who  has  ever 
existed.  His  religious  compositions,  and  espe- 
cially his  cantatas,  are  the  works  in  which  he 
appears  to  most  advantage. 

Porsena,    p6r'se-na,    or    Porsen'na,    Lars, 

king  of  the  Etrurian  city  of  Clusium.  Accord- 
ing to  the  legend  narrated  by  Livy,  he  received 
the  Tarquins  on  their  expulsion  from  Rome,  and 
after  endeavoring  in  vain  to  effect  their  restora- 
tion by  negotiation,  advanced  with  an  army  to 
Rome.  He  would  have  entered  the  city  with 
the  ilying  Romans  had  not  Horatius  Codes 
disputed  the  passage  until  the  bridge  was  broken 
down.  Porsena  then  besieged  Rome,  and  a 
famine  was  produced  in  the  city,  when  another 
Roman  youth,  Mucins  Scsevola,  gave  striking 
proof  of  his  patriotism.  (See  Scevola.)  A 
truce  was  now  agreed  upon,  and  the  Romans 
sent  ten  young  men,  and  as  many  girls,  as 
hostages  to  the  Etrurian  camp.  The  latter 
escaped  to  Rome  by  swimming  across  the  Tiber, 
but  the  consul  Publicola  conveyed  them  back 
again  to  Porsena,  and  was  on  this  occasion 
treated  with  the  greatest  indignity  by  the  Tar- 
quins. Indignant  at  the  perfidy  of  the  Tar- 
quins, and  respecting  the  magnanimity  of  the 
Romans,  Porsena  separated  himself  from  the 
former,  and  concluded  peace  with  the  latter 
without  taking  away  their  hostages.  To  relieve 
the  wants  of  the  Romans  without  offending 
their  pride  by  a  formal  present,  he  left  behind 
at  his  departure  his  camp  with  all  its  stores, 
and  in  remembrance  of  his  magnanimity  the 
senate  erected  to  him  a  monument,  and  pre- 
sented him  with  an  ivory  chair  and  sceptre,  a 
golden  crown,  and  a  royal  robe.  Thenceforward 
Porsena  lived  in  undisturbed  friendship  with  the 
Romans.  Modern  critics  have  held  that  Rome 
was  completely  conquered  by  Porsena,  and  that 
the  gifts  they  are  represented  as  offering  from 
gratitude  were  really  a  tribute  indicating  subjec- 
tion. Aruns,  the  son  of  Porsena,  was  defeated  by 
a  league  of  the  Latin  cities,  after  which  the 
Romans  are  believed  to  have  recovered  their 
independence.  According  to  Pliny  Porsena  for- 
bade the  Romans  the  use  of  iron,  except  for 
agricultural  purposes. 

Por'son,  Richard,  English  Greek  scholar: 
b.  East  Ruston,  Norfolk,  25  Dec.  1759;  d.  Lon- 
don 25  Sept.  1808.  He  was  educated  at  Eton 
and  Cambridge,  took  the  degree  of  M.A.  in  1785, 
and  not  choosing  to  take  holy  orders,  on  account 
of   conscientious   scruples   in    regard  to   signing 


the  Thirty-nine  Articles  was  obliged  to  relin- 
quish the  fellowship  he  had  held  from  1781.  In 
1792  he  was  appointed  Greek  professor,  and  in 
1794  began  the  publication  of  the  Tragedies  of 
Euripides,  with  annotations,  but  continued  his 
labors  only  through  four — 'Hecuba,'  'Orestes,* 
'Phoenissae,'  and  'IMedea.*  He  assisted  in  edit- 
ing the  Grenville  Homer  (1800),  and  corrected 
the  texts  of  the  tragedies  of  j5Lschylus  for  an 
edition  which  issued  from  the  Foulis  Press  at 
Glasgow.  He  had  the  reputation  of  being  one 
of  the  best  Greek  scholars  and  critics  of  the  age, 
notwithstanding  which  he  experienced  little 
patronage,  a  circumstance  partly  attributable  to 
his  intemperate  habits.  He  was  the  author  of 
'Letters  to  Archdeacon  Travis,  in  Answer  to  his 
Defence  of  the  Three  Heavenly  Witnesses' 
(1790,  8vo.),  in  which  he  is  allowed  to  have 
proved  that  the  received  text  of  i  John  v.  7,  8 
is  spurious.  After  his  death  were  published  his 
'Adversaria,  or  Notes  and  Emendations  of  the 
Greek  Poets'  ;  and  his  'Tracts  and  Miscellanies' 
(1815).  In  Porson  acute  discernment  and  solid 
judgment  were  united  to  intense  application  and 
a  stupendous  memory.  Consult :  Watson,  '  Life 
of  Richard  Porson'    (1861). 

Port,  (i)  an  artificial  or  natural  harbor  or 
haven ;  a  sheltered  inlet,  cove,  bay,  or  recess, 
into  which  vessels  can  enter,  and  in  which  they 
can  lie  in  safety  from  storms. 

(2)  In  law,  a  place  appointed  for  the  passage 
of  travelers  and  merchandise  into  or  out  of  a 
country ;  a  place  frequented  by  vessels  for  the 
purpose  of  loading  or  discharging  cargo,  and 
provided  with  the  apparatus  necessary  to  enable 
them  to  do  so. 

(3)  In  shipbuilding,  a  framed  opening  in  a 
ship's  side  through  which  a  gun  is  fired,  a 
hawser  passed  out,  or  cargo  passed  in  or  out. 
They  are  known  by  various  names,  as  cargo 
port,  gun  port,  etc. 

Port  Adelaide,  Australia.      See  Adelaide. 

Port  Arthur,  Canada,  town  in  Algoma 
County,  Province  of  Ontario ;  on  Lake  Superior, 
and  on  the  Canadian  Pacific  Railroad ;  about  200 
miles  northeast  of  Duluth,  Minn.,  and  about  550 
miles,  by  rail,  southeast  of  Manitoba.  It  is  the 
principal  commercial  point  on  the  northwest 
shore  of  Lake  Superior.  It  is  in  a  lumbering 
region  and  in  the  vicinity  are  valuable  mines. 
Pop.   (1891)  2,698;   (1901)  3,214. 

Port  Arthur,  or  Lu-Shun-Kou,  Manchuria, 
a  strongly  fortified  seaport  town  at  the  southern 
extremity  of  the  Liao-tung  peninsula,  dominat- 
ing the  Lao-tie-shan  channel  entrance  to  the 
Gulf  of  Pe-chi-li  from  the  Yellow  Sea  and 
Korea  Bay.  Prior  to  its  capture  by  the  Japanese 
in  the  war  of  1894  it  was  a  Chinese  fortress 
and  naval  arsenal.  Its  occupation  by  the  Japan- 
ese was  prevented  by  the  Russian,  German,  and 
French  coalition,  but  on  27  March  1898,  the 
Chinese  government  leased  it  to  Russia  with 
adjacent  territory  for  25  years.  Under  the  Rus- 
sians it  became  the  terminus  of  a  railway  line 
connecting  with  the  Trans-Siberian  Railway,  the 
Chinese  railway  systems,  and  with  modern 
Dalny,  the  important  commercial  seaport  city, 
14  miles  to  the  northeast.  It  was  fortified,  its 
harbor  and  dock  accommodations  extended,  and 
it  was  considered  one  of  the  strongest  fortresses 
and  naval  stations  in  Chinese  waters.  At  the 
outbreak  of  the  Russo-Japanese  war  in   1904,  it 
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was  the  scene  of  a  series  of  disasters  inflicted 
on  the  Russian  navy,  not  only  by  the  torpedo 
boats  of  the  enemy,  but  also  by  their  own  sub- 
marine mines  and  forts.  It  was  surrendered  to 
the  Japanese,  3  Jan.  1905.  See  Chix.\;  D.\lny; 
J.-VPA.N';   Manchuri.\. 

Port  Arthur  Ship  Canal,  Texas,  an  arti- 
ficial waterway,  named  after  the  town  of  Port 
Arthur  which  is  situated  on  Sabine  Lake,  a  body 
of  water  three  miles  long  and  ten  miles  wide, 
which  marks  the  boundary  of  Texas  and  Louis- 
iana. Seven  and  one  half  miles  from  Port 
Arthur  Sabine  Lake  narrows  into  a  long  channel 
called  Sabine  Pass.  This  channel  is  from  26  to 
40  feet  deep  and  extends  for  seven  miles  to  the 
south,  terminating  in  the  Gulf  of  Mexico.  At 
the  outer  end  of  the  pass  is  a  bar  which  has 
been  pierced  by  a  channel  formed  by  extending 
for  a  mile  or  more  from  shore  two  jetties  of 
piled  stone,  built  by  the  United  States  govern- 
ment, and  which  when  completed  will  cost 
$1,050,000.  The  jetties  narrow  the  entrance  to 
the  pass  from  the  Gulf,  and  the  wash  of  the 
imprisoned  waters  to  and  fro,  with  the  ebb  and 
flow  of  the  tide,  has  scoured  a  channel  over  the 
bar  of  16  to  25  feet  deep.  The  opening  of  this 
canal  signalized  the  creation  of  a  new  seaport  on 
the  Gulf  for  the  largest  ocean  vessels,  the  con- 
nection of  a  land-locked  fresh-water  harbor  with 
the  terminus  of  an  800-mile  railway  system,  and 
the  reduction  by  500  miles  of  the  distance  over 
which  the  export  food  products  of  the  southwest 
States  have  been  hauled  by  east  and  west  lines. 
The  canal  was  formally  opened  25  March  1899, 
in  presence  of  about  5,000  people,  with  appro- 
priate ceremonies. 

Port  Blair,  the  principal  port  of  the  Anda- 
man Islands   (q.v.)   on  South  Andaman. 

Port  Bret'on,  a  name  given  to  the  south- 
east part  of  New  Mecklenburg  (formerly  New 
Ireland),  in  the  Bismarck  Archipelago  off  Kaiser 
Wilhelm  Land,  New  Guinea,  the  scene  in  1879 
of  a  disastrous  colonizing  experiment  by  a  com- 
pany of  French  Legitimists.  In  1883,  the  Mar- 
quis Du  Rays,  who  floated  the  company,  and  his 
associates  were  condemned  to  various  terms  of 
imprisonment  for  fraud  and  raising  money  by 
false  pretenses. 

Port  Ches'ter,  N.  Y.,  village,  Westchester 
County ;  on  Long  Island  Sound,  and  on  the  New 
York,  New  Haven  &  Hartford  railroad;  26  miles 
northeast  of  New  York  city.  It  was  settled  in 
the  middle  of  the  l8th  century,  and  was  at  first 
called  Saw  Pit ;  the  name  was  changed  in  1837, 
and  the  village  incorporated  in  1868.  It  contains 
foundries,  screw  and  bolt  factories,  carriage 
works,  shirt  factories  and  a  woolen  mill.  It  is 
also  a  summer  resort.  It  contains  a  public  hos- 
pital, also  a  public  library,  and  high  school 
which  has  its  own  school  library.  The  village  is 
governed  by  a  president  and  a  board  of  trustees, 
all  holding  office  for  two  years.  Pop.  (1890) 
5,274;   (1900)  7,440. 

Port  Clarence,  Alaska.  See  Clarence 
Harbor. 

Port  Clin'ton,  Ohio,  village,  county-seat 
of  Ottawa  County ;  on  Lake  Erie  at  the  mouth 
of  the  Portage  River,  and  on  the  Lake  Shore 
&  Michigan  Southern  railroad ;  64  miles  west 
of  Cleveland.  It  has  a  good  harbor,  and  carries 
on  a  considerable  lake  trade,  being  the  commer- 


cial centre  of  a  region  where  the  chief  industry 
is  grape  and  peach  culture;  lime  and  building 
stone  are  also  obtained  in  the  vicinity,  and  gyp- 
sum is  mined.  Fruit  baskets  are  manufactured 
and  the  fisheries  are  also  of  commercial  impor- 
tance. The  village  contains  a  public  high  school 
Pop.  (1890)  2,049;  (1900)  2,450. 

Port  Dar'win,  Australia,  one  of  the  finest 
harbors  of  the  Commonwealth,  on  the  north 
coast  of  the  state  of  South  Australia.  Its  en- 
trance is  two  miles  wide,  and  vessels  of  any 
tonnage  can  float  in  it  with  safety.  Palmerston, 
the  chief  town  on  its  shores,  is  the  land  terminus' 
of  the  overland  telegraph,  1,973  miles  from 
Adelaide,  and  of  the  cable  to  Java.  Since  1891 
It  IS  also  the  starting  point  of  a  railway  to  the 
gold  fields  of  the  interior,  150  miles  distant. 

Port  Eliz'abeth,  South  .Africa,  a  seaport 
town  of  Cape  Colony,  on  the  west  side  of  Algoa 
Bay,  about  420  miles  east  of  Cape  Town.  It  has 
many  fine  buildings,  including  a  handsome  town- 
hall,  custom-house,  hospital,  etc.  It  is  the  great 
centre  of  trade  for  the  eastern  portion  of  the 
colony  as  well  as  for  a  large  part  of  the  in- 
terior, being  the  terminus  of  railways  that  con- 
nect it  with  Kimberley  and  other  important  in- 
land towns.  The  exports  and  imports  together 
amount  to  over  $50,000,000.  There  are  a  sea- 
wall and  two  iron  jetties,  but  the  shipping  is 
much  exposed  to  easterly  winds  and  extensive 
harbor  works  are  being  built.     Pop.  25.000. 

Port  Es'sington,  Australia,  an  inlet  in  the 
Coburg  Peninsula  of  the  northern  territory  of 
South  Australia,  on  the  Arafura  Sea,  forming 
a  fine  harbor.  The  British  Government  had  a 
penal  settlement  on  its  shores  from  iSu  to 
1850. 

Port   Fam'ine,   Chile,   a  deep  bay   on   the 

east  coast  of  the  Straits  of  Magellan,  so  named 
in  1587  by  Cavendish.  It  was  a  Chilean  penal 
colony  in  1843-53. 

Port  Gibson,  Battle  of.  ."ifter  much  un- 
successful effort  to  reach  Vicksburg  from  the 
north.  Gen.  Grant,  late  in  January  18O3,  directed 
his  attention  to  opening  a  canal  which  had  been 
begun  the  year  before  across  the  peninsula  on 
the  west  bank  of  the  Mississippi.  The  canal 
proving  impracticable,  and  other  plans  failing, 
among  them  an  expedition  up  the  Yazoo  River, 
Grant  determined  to  move  his  army  by  land 
down  the  west  bank  of  the  river  some  70  miles 
and  cross  the  Mississippi  below  Vicksburg,  while 
transports  for  crossing  should  run  pa.st  the 
Vicksburg  batteries.  Admiral  Farragut  had 
already  run  two  of  his  vessels  past  the  Con- 
federate batteries  at  Port  Hudson  and  Grand 
Gulf,  and  cleared  the  river  of  the  enemy's  boats 
below  Vicksburg.  On  the  night  of  16  April, 
Admiral  D.  D.  Porter  ran  the  Vicksburg  bat- 
teries with  a  fleet  of  six  vessels  and  three 
transports  carrying  stores,  one  of  the  transports 
being  lost.  Six  days  later,  five  more  transports, 
tow'ing  12  barges,  ran  the  batteries  safely,  a 
sixth  being  sunk,  and  half  the  barges  disabled. 
Meanwhile  Grant  had  marched  McClernand's 
and  McPherson's  corps  from  Milliken's  Bend 
for  New  Carthage,  and  upon  arriving  at  that 
place  and  finding  a  limited  number  of  transports 
the  troops  were  marched  to  Hard  Times,  where 
a  number  of  boats  were  collected  from  the  dif- 
ferent bayous  in  the  vicinity,  and  29  April,  hav- 
ing 10,000  troops  on  barges  and  transports.  Grant 
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was  opposite  Grand  Gulf,  prepared  to  land  and 
carry  the  place  by  storm  the  moment  the  batter- 
ies bearing  on  the  river  had  been  silenced  by 
the  navy.  Admiral  Porter,  with  seven  ironclads, 
opened  the  attack  at  8  a.m.,  and  engaged  at  close 
quarters  until  1.30  p.m.;  but  from  the  great  ele- 
vation of  the  Confederate  batteries,  he  found  it 
impracticable  to  silence  them  with  his  guns,  and 
therefore  withdrew,  when  Grant  immediately  de- 
cided to  land  his  men  on  the  Louisiana  shore 
and  march  them  across  the  point  to  below  Grand 
Gulf,  the  gunboats  and  transports  to  run  the 
batteries.  At  dusk  the  gunboats  engaged  the 
batteries,  and  all  the  transports  ran  by,  the  gun- 
boats following.  Grant  had  heard  of  a  good 
landing  on  the  east  bank  of  the  river,  and  at  day- 
break of  the  30th  transports  and  gunboats  be- 
gan the  ferrying  of  the  troops  across  to  Bruins- 
burg,  ten  miles  below  Grand  Gulf  and  ^2  in  a 
straight  line  below  Vicksburg.  At  noon  Mc- 
Clernand's  corps,  four  divisions,  18,000  men,  had 
been  landed,  and  at  4  p.m.  McClernand  pushed 
out  into  the  country,  and  at  I  a.m.  of  I  May  met 
the  Confederates  12  miles  from  Bruinsburg  and 
four  from  Port  Gibson,  and  after  a  slight  skir- 
mish the  advance  division,  under  Gen.  Carr, 
lay  on  its  arms  until  daybreak.  The  Confederate 
force  met  was  Gen.  Green's  brigade,  which  had 
marched  from  Grand  Gulf  on  the  afternoon  of 
the  30th.  During  the  night  it  was  joined  by 
Gen.  Tracy's  brigade  from  "Vicksburg,  and  line 
w'as  formed  about  three  miles  west  of  Port  Gib- 
son, across  two  roads  converging  on  the  town 
and  uniting  just  outside  of  it.  Green  was  across 
the  southern  road,  and  Tracy  across  the  northern 
one,  the  roads  running  on  two  ridges,  separated 
by  a  deep  ravine,  filled  by  a  dense  growth  of 
cane  and  underbrush.  At  5  a.m.  I  May  the  bat- 
tle was  opened  by  the  advance  of  Osterhaus' 
division  on  the  left,  which  was  checked  and  re- 
pulsed by  Tracy's  brigade  with  much  loss,  and 
made  no  further  progress  until  late  in  the  after- 
noon. Carr's  division,  supported  by  Hovey's, 
advanced  on  the  right  and  assaulted  the  ridge 
held  by  Green's  brigade,  and  after  a  hard  fight 
carried  it,  capturing  two  guns  and  over  300  pris- 
oners. Green  falling  back  toward  Port  Gibson. 
Gen.  J.  S.  Bowen,  commanding  the  Confederate 
forces  at  Grand  Gulf,  arrived  on  the  field  with 
Gen.  Baldwin's  brigade,  about  9  a.m.,  and 
formed  line  in  Green's  rear,  Carr  and  Hoyey 
continued  to  press  Green,  who  was  soon  with- 
drawn and  sent  to  assist  Tracy,  leaving  Bald- 
win to  oppose  them.  Early  in  the  afternoon 
Baldwin  was  attacked,  and  a  severe  contest  en- 
sued, lasting  nearly  two  hours,  during  which 
Bowen.  with  two  regiments  of  Col.  F.  M.  Cock- 
rell's  brigade,  which  had  arrived  about  noon, 
made  a  very  determined  effort  to  turn  McCler- 
nand's  right,  but  the  attempt  was  defeated,  and 
Cockrell's  men  joined  Baldwin.  Meanwhile  Lo- 
gan's division  of  McPherson's  corps  had  come 
up  and,  part  of  it  joining  Osterhaus,  both  ad- 
vanced on  Tracy's  and  Green's  brigades  and 
slowly  forced  them  back.  McClernand's  troops 
on  the  right  again  attacked  Baldwin,  and  just  at 
sunset  the  entire  Confederate  force,  Baldwin 
covering  the  rear,  fell  back,  through  Port  Gibson 
and  destroyed  the  bridge  over  the  south  fork  of 
Bayou  Pierre,  two  miles  beyond  Port  Gibson. 
Grant  entered  the  place  next  morning.  The 
Union  forces  engaged  were  four  divisions  of 
McClernand's  corps  and   part  of   Logan's  divi- 


sion of  McPherson's,  in  all  about  23,000  men, 
and  their  losses  were  131  killed,  719  wounded 
and  25  missing.  The  Confederate  forces,  under 
Bowen,  were  four  brigades  of  6,000  men  and  13 
guns.  They  lost  five  guns  and  reported  68  killed, 
380  wounded,  and  384  missing.  Consult:  *OfR- 
cial  Records,'  Vol.  XXIV.;  Greene,  <The  Mis- 
sissippi'; Grant,  'Personal  Memoirs,'  Vol.  II. 

E.  A.  Carman. 

Port-Glas'gow,  Scotland,  a  seaport  town 
of  Renfrewshire,  on  the  estuary  of  the  Clyde,  20 
miles  west-northwest  of  Glasgow,  and  about  two 
and  a  half  miles  above  Greenock.  In  1662  the 
magistrates  of  Glasgow  purchased  here  13  acres 
of  land  on  which  they  built  harbors  and  the 
first  dry  dock  in  Scotland.  The  town  was  in- 
tended to  be  the  seaport  of  Glasgow  and  long 
did  a  large  shipping  trade ;  but  when  the  Clyde 
was  deepened  so  as  to  enable  large  vessels  to 
sail  up  to  Glasgow,  the  trade  rapidly  diminished.  ^ 
The  staple  industries  are  ship-building  and  ma-  fl 
rine  engineering;  and  there  are  manufactures 
of  sail-cloth,  ropes,  etc.,  iron  and  brass  foun- 
dries, bolt  and  rivet  works.     Pop.  (1901)   16,840. 

Port  Hamilton,  Korea,  a  spacious,  well 
sheltered  harbor,  formed  by  three  islands  of 
the  Nanhow  group  in  the  Korean  archipelago. 
30  miles  south  of  Korea  and  45  miles  northeast 
of  Quelpart  Island.  It  was  explored  and  named 
by  Belcher  in  1845.  In  1885  it  was  annexed  by 
Great  Britain  as  a  prospective  coaling  station, 
but  was  abandoned  the   following  year. 

Port  Hope,  Canada,  town,  port  of  entry 
in  Durham  County,  in  the  Province  of  Ontario; 
on  Lake  Ontario,  and  on  the  Grand  Trunk 
railroad;  about  60  miles  east  by  north  of 
Toronto.  There  are  steamer  connections  with 
the  principal  lake  ports,  and  there  is  here  a 
good  harbor.  The  chief  industries  of  the  place 
are  fishing  (it  has  a  large  fishing  fleet),  and 
manufacturing  of  leather,  machinery,  steam  en- 
gines, iron  castings,  buttons,  woolen  goods,  and 
wooden-ware.  There  is  a  large  trade  in  its  own 
manufactures,  grain,  and  lumber.  Pop.  (1891) 
5,042;    (1901)   4,188. 

Port  Hudson,  Siege  of.  Port  Hudson,  a 
small  village  in  Louisiana,  on  the  east  bank  of 
the  Mississippi,  135  miles  above  New  Orleans, 
was  occupied  by  the  Confederates,  under  Gen. 
Breckinridge,  after  their  defeat  at  Baton  Rouge, 
5  Aug.  1862.  The  place  was  in  a  sharp  bend 
of  the  river,  on  bold  bluffs  rising  75  to  go  feet 
above  it,  whicli  for  three  miles  along  the 
river  were  strongly  fortified  and  armed  with 
heavy  guns.  In  November  1862  Gen.  Banks  was 
ordered  to  relieve  Butler,  in  command  at  New 
Orleans,  under  instructions  from  Halleck  re- 
quiring Banks  to  clear  the  Mississippi  River, 
also  to  occupy  the  Red  River  country  as  a  pro- 
tection for  Louisiana  and  Arkansas,  and  as  a 
basis  for  future  operations  against  Texas.  He 
was  authorized  to  assume  control  of  any  military 
forces  from  the  upper  Mississippi  which  might 
come  within  his  command,  and  to  exercise 
superior  authority  as  far  as  he  might  ascend 
the  river.  When  these  instructions  were  issued 
Gen.  McClernand  had  been  given  authority  to 
organize  an  expedition  on  the  upper  Mississippi 
to  reduce  Vicksburg,  and  the  intention  was  that 
Banks  should  ascend  the  river  from  New  Or- 
leans, join  forces  with  McClernand  at  Vicksburg, 
and  assume  command  for  operations  against  that 
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place.  When  Halleck  gave  the  instructions  he 
did  i:ot  suppose  that  there  were  any  barriers 
on  the  river  that  would  seriously  interfere  with 
Banks'  movement  to  Vicksburg.  Banks  arrived 
at  New  Orleans  with  about  20,000  men  14  De- 
cember, relieved  Butler,  and  was  surprised  to 
learn  that  the  Confederates  held  Port  Hudson, 
with  21  heavy  guns  on  the  bluffs  and  a  garrison 
reported  as  numbering  from  12,000  to  16,000 
men.  Nothing  was  heard  from  McClernand  or 
Grant.  On  the  i8th  Gen.  Grover,  with  a  division 
of  18,000  men  and  some  artillery,  was  sent  to 
occupy  Baton  Rouge,  25  miles  south  of  Port 
Hudson,  which  was  accomplished  without  oppo- 
sition and  was  the  first  step  in  the  reduction  of 
Port  Hudson. 

After  providing  for  the  security  of  New 
Orleans,  Banks  organized  his  available  forces 
into  a  corps  of  four  divisions,  under  command 
of  Gens.  Augur,  Thomas  W.  Sherman,  Emory 
and  Grover.  Exaggerated  reports  of  the 
strength  of  the  Confederates  at  Port  Hudson 
forbade  a  direct  attack  upon  it,  and  Banks  en- 
deavored to  turn  it  on  the  west  and  reach  Vicks- 
burg by  means  of  the  Atchafalaya,  the  mouth 
of  Red  River,  and  the  various  bayous  connect- 
ing the  Atchafalaya  with  the  Mississippi,  but 
was  unsuccessful,  and  was  turning  his  attention 
to  a  movement  from  Berwick  Bay  by  the  Atch- 
afalaya, when  news  came  that  two  of  Col. 
Ellet's  rams,  after  running  the  batteries  of 
Vicksburg,  had  been  captured.  Admiral  Farra- 
gut,  who  was  co-operating  with  Banks,  now 
proposed  to  run  his  fleet  past  the  batteries  of 
Port  Hudson,  recapture  or  destroy  the  rams, 
and  thus  control  the  river  as  far  up  as  Vicks- 
burg, and  cut  off  supplies  from  the  Red  River 
country.  Banks  promptly  assented  and  moved 
from  Baton  Rouge,  with  17,000  men,  to  the  rear 
of  Port  Hudson,  on  14  March  1863  to  co-operate 
with  the  fleet.  That  night  Farragut  started  to 
run  the  batteries  with  nine  vessels,  carrying 
116  guns.  Most  of  the  fleet,  under  the  heavy 
fire  brought  to  bear  upon  them,  failed  to  get 
through,  and  put  back ;  the  Mississippi  passed 
the  lower  batteries,  then  ran  aground  and.  being 
under  fire  of  three  heavy  batteries,  was  burned 
by  her  commander,  the  crew  taking  to  boats  and 
going  back ;  the  Hartford  and  Albatross  made 
the  passage  and  communicated  with  Porter's 
fleet  above  Vicksburg.  Farragut 's  loss  was  113 
killed  and  wounded :  one  vessel  had  been  de- 
stroyed and  four  disabled.  The  navy  now  had 
control  of  the  mouth  of  Red  River,  and  Banks, 
reverting  to  the  execution  of  his  turning  move- 
ment by  the  Atchafalaya,  recrossed  the  Mis- 
sissippi, drove  back  the  Confederate  forces  of 
Gen.  R.  Taylor,  after  two  severe  engagements 
at  Fort  Bisland  and  Irish  Bend,  in  which  he 
lost  353  men,  and  occupied  Opelousas  20  April, 
from  which  place  he  marched  to  Alexandria,  on 
Red  River,  reaching  there  ^  May,  Taylor  re- 
tiring before  him  to  Shreveport  and  into  Texas. 
He  had  captured  a  large  number  of  prisoners 
and  22  guns,  and  Farragut  had  destroyed  three 
gunboats,  including  those  that  had  been  taken 
from  Ellet.  Meanwhile  he  had  received  word 
from  Farragut  that  Grant.  23  March,  had  written 
him  that  should  river  transportation  be  secured 
he  would  send  20,000  men  through  the  Tensas, 
Black  and  Red  rivers  to  join  in  reducing  Port 
Hudson,  and  at  the  same  time  a  letter  from 
Grant  that  he  could  spare  him  an  army  corps 


to  enable  hun  to  get  up  the  Mississippi.  Upon 
arriving  at  Alexandria  Banks  received  a  despatch 
from  Grant,  dated  at  Milliken's  Bend  14  April, 
proposing  to  send  an  army  corps  to  Bayou  Sara 
by  the  25th,  and  requesting  that  Banks  should, 
after  the  reduction  of  Port  Hudson,  send  all 
the  troops  he  could  spare  to  Vicksburg.  Banks 
assented  to  the  proposition,  saying  that  the 
troops  could  be  supplied  from  New  Orleans,  but 
he  was  afterward  informed  by  Grant,  in  a  de- 
spatch dated  Rocky  Springs  10  May,  and  received 
on  the  I2th,  that  he  had  crossed  the  Mississippi 
to  Grand  Gulf  and  was  then  in  close  pursuit  of 
the  enemy  and,  under  the  circumstances,  could 
not  retrace  his  steps,  nor  send  the  promised 
troops ;  and  as  he  had  heard  and  believed  that 
Port  Hudson  was  almost  entirely  evacuated,  he 
requested  Banks  to  join  his  command  at  Vicks- 
burg. Regarding:  the  proposed  co-operation 
Grant  says:  "While  at  Grand  Gulf  [3  May]  I 
heard  from  Banks,  who  was  on  the  Red  River, 
and  he  said  that  he  could  not  be  at  Port  Hud- 
son before  the  loth  of  May,  and  then  with  only 
15,000  men.  Up  to  this  time  my  intention  had 
been  to  secure  Grand  Gulf  as  a  base  of  supplies, 
detach  McClernand's  corps  to  Banks,  and  co- 
operate with  him  in  the  reduction  of  Port  Hud- 
son. The  news  from  Banks  forced  upon  me  a 
different  plan  of  campaign  from  the  one  in- 
tended ;  to  wait  for  his  co-operation  would  have 
detained  me  at  least  a  month.  ...  I  there- 
fore determined  to  move  independently  of  Banks.* 
Halleck  was  intensely  provoked  at  the  action  of 
Grant  and  Banks,  and  wrote  sharply  to  both  of 
them.  That  it  was  his  intention  that  their  two 
armies  should  unite  or  co-operate  under  the  chief 
command  of  Banks,  and  first  take  Port  Hudson, 
is  evident  from  his  letters.  To  Grant  he  wrote 
II  May,  after  he  knew  that  he  was  operating  in 
rear  of  Vicksburg,  that  his  forces  and  those  of 
Banks  should  be  concentrated  between  Port 
Hudson  and  Vicksburg,  so  as  to  attack  these 
places  separately  with  the  combined  armies. 
Grant  says  that  he  received  this  letter  on  the 
Big  Black,  on  the  17th,  and  that  in  it  he  was 
ordered  "to  return  to  Grand  Gulf  and  to  co- 
operate from  there  with  Banks  against  Port 
Hudson,  and  then  to  return  with  the  combined 
forces  to  besiege  Vicksburg.*  To  Banks  Hal- 
leck wrote  a  few  days  later:  "I  assure  you  that 
the  government  is  exceedingly  disappointed  that 
you  and  Gen.  Grant  are  not  acting  in  co-opera- 
tion. I  thought  to  secure  that  object  by  author- 
izing you  to  assume  the  entire  command  as  soon 
as  you  and  Gen.  Grant  could  unite.*  When 
these  letters  were  received  both  Grant  and  Banks 
had  fully  committed  themselves  to  the  independ- 
ent sieges  of  Vicksburg  and  Port  Hudson. 

The  failure  of  Grant  to  co-operate  with 
him  was  a  keen  disappointment  to  Banks. 
He  could  not  join  Grant  for  want  of  water 
transportation;  he  could  not  leave  Port  Hudson, 
with  its  large  garrison,  in  his  rear,  without  en- 
dangering New  Orleans  and  all  the  Red  River 
region ;  and  therefore  he  concluded  to  concen- 
trate his  command  and  move  immediately  against 
Port  Hudson.  On  14  May  he  marched  from 
Alexandria  for  Bayou  Sara,  crossed  the  Missis- 
sippi on  the  night  of  the  23d,  and  on  the  night 
of  the  24th  was  in  rear  of  Port  Hudson,  whera 
he  was  joined  next  day  by  Gen.  Auf^ur,  who  had 
come  up  from  Baton  Rouge,  defeating  the  Con- 
federates at   Plains'  Store,  on  the  21st,  with  a 
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loss  of  86  killed  and  wounded,  the  Confederate 
loss  being  about  the  same.  The  investment  was 
completed  on  the  26th  with  about  14.000  men, 
Gen.  Frank  Gardner,  commandmg  at  Port  Hud- 
son, having  about  ",000  men.  Gardner  had  been 
ordered  by  Gen.  J.  E.  Johnston,  19  May,  to 
evacuate  the  place  forthwith  and  move  toward 
Jackson,  but  the  order  came  too  late.  Under  the 
impression  that  Gardner's  force  was  n\uch  less 
than  it  was  in  reality,  as  it  was  reported  much 
reduced  by  troops  sent  to  oppose  Grant  in  rear 
of  Vicksburg,  Banks  ordered  a  general  assault 
to  be  made  on  the  morning  of  the  27th.  The 
Confederate  fortifications  on  the  land  side  of 
Port  Hudson  consisted  of  a  series  of  strong 
works  connected  by  rifle-pits,  with  their  flanks 
resting  on  the  river  above  and  below  the  place. 
Their  length  was  nearly  four  miles,  and  upon 
them  were  about  30  field-guns.  The  approach 
to  them  was  difficult,  being  cut  by  ravines  and 
for  the  most  part  covered  by  dense  groves  of 
magnolia  and  other  trees.  The  investing  line 
was  seven  miles  in  length.  The  brigade  of  Gen. 
Weitzel  and  the  divisions  of  Gens.  Dwight  and 
Grover  were  on  the  right.  Augur's  division  in 
the  centre,  and  a  part  of  Thomas  W.  Sherman's 
on  the  left.  The  assault,  which  was  ordered 
simultaneously  along  the  entire  line,  was  pre- 
ceded by  a  heavy  fire  of  artillery,  and  at  10  a.m. 
Weitzel,  on  the  right,  commanding  his  own 
troops  and  Dwight's,  moved  forward  fighting 
severely  until  late  in  the  afternoon,  and  gaining 
some  ground ;  Grover,  on  his  left,  gained  and 
held  commanding  positions  within  200  yards  of 
the  Confederate  works.  In  the  centre  and  on  the 
left  Augur  and  Sherman  did  not  advance  until 
2  P.M.,  when  they  made  a  most  determined  effort, 
under  a  severe  fire  of  canister  and  musketry, 
and  reached  the  ditch  of  the  works,  but  could  not 
cross  the  parapet,  and  were  withdrawn  at  night. 
The  only  advantages  gained  were  the  advanced 
positions  held  by  Weitzel  and  Grover.  The 
Union  loss  in  the  assault,  in  which  13,000  men 
participated,  was  293  killed,  1,545  wounded,  and 
157  missing.  The  Confederate  loss  was  about 
23s  killed  and  wounded.  Regular  siege  opera- 
tions began  next  day,  siege-guns  were  planted, 
and  constant  skirmishing  was  kept  up,  during 
which,  with  some  checks,  the  Union  lines  gained 
some  ground,  which  was  immediately  intrenched. 
On  10  June  a  heavy  artillery-fire  was  kept  up, 
and  at  3  o'clock  on  the  morning  of  the  nth  an 
attempt  was  made  to  get  within  assaulting  dis- 
tance of  the  works.  A  portion  of  the  troops 
worked  their  way  through  the  abatis,  but  were 
repulsed  with  loss  and  some  captured.  Mean- 
while Banks  had  reorganized  his  command. 
Sherman,  who  had  been  severely  wounded  on 
the  27th  of  May,  was  succeeded  by  Gen.  Dwight, 
and  Gen.  Grover  was  assigned  to  the  corn- 
mand  of  the  right  wing,  consisting  of  his 
own  and  Paine's  divisions  and  Weitzel's 
brigade.  The  line  was  formed  in  this  order 
from  right  to  left:  Weitzel,  Grover,  Paine, 
Augur,  and  Dwight.  On  14  June,  the  line  of 
investment  being  well  advanced,  Banks  made  a 
second  general  assault  at  daylight  from  his  left 
and  right.  Dwight,  on  the  left,  endeavored  to 
gain  entrance  to  the  works  by  passing  a  ravine, 
while  the  main  attack  was  made  on  the  right 
by  Grover  and  Weitzel.  The  assault  ended  in 
a  bloody  repulse,  the  Union  loss  being  203  killed, 
1,401  wounded,  and  188  missing.     The  Confed- 


erates had  22  killed  and  25  wounded.  The  only 
advantage  gained  was  a  few  yards  nearer  ap- 
proach to  the  works  on  the  right,  and  on  the 
left  an  eminence  commanding  a  strong  part  of 
them,  and  which  later  enabled  Banks  to  get 
possession  of  the  blufif  within  ten  yards  of  the 
enemy's  lines.  Siege-operations  were  continued 
and  on  the  right  saps  were  run  to  the  very  line 
of  the  Confederate  works.  On  the  left  a  mine 
had  been  prepared  for  a  charge  of  30  barrels  of 
powder,  and  a  storming  column  of  1,000  volun- 
teers organized,  when,  during  the  night  of  6 
July,  news  was  received  that  Vicksburg  had 
surrendered.  Gardner  soon  heard  the  news,  and 
asked  Banks  to  give  him  an  official  assurance 
of  its  truth,  adding  that  if  true,  he  requested  a 
cessation  of  hostilities,  with  a  view  to  consider 
terms  for  a  surrender.  Banks  furnished  him 
a  copy  of  Grant's  despatch,  terms  were  agreed 
upon,  and  on  the  8th  Gardner  surrendered  6,340 
officers  and  men,  51  guns,  about  7,500  muskets, 
large  quantities  of  ammunition,  and  two  river 
steamers.  In  an  address  commending  the  gal- 
lantry of  his  men,  Gardner  stated  that  his  sur- 
render was  not  on  account  of  the  fall  of  Vicks- 
burg, nor  for  want  of  ammunition  or  provisions, 
but  was  due  to  the  exhaustion  of  his  men,  who 
had  been  without  rest  for  more  than  six  weeks, 
and  who  could  not  resist  another  attack.  In  all 
the  operations  against  Port  Hudson  the  fleet 
vmder  Farragut  had  co-operated  and  assisted. 
The  Union  loss  during  the  siege  was  708  killed, 
3.336  wounded,  and  319  missing,  an  aggregate 
of  4,363.  Incomplete  Confederate  returns  show 
a  loss  of  176  killed  and  447  wounded.  Consult: 
'Official  Records,'  Vol.  XXIV.,  XXVI.;  Greene, 
'The  Mississippi';  Grant,  'Personal  Memoirs,' 
Vol.  I.;  The  Century  Company,  'Battles  and 
Leaders   of  the   Civil   War,'    Vol.    III. 

E.    A.     C.\RMAN. 

Port  Hu'ron,  Mich.,  city,  port  of  entry, 
county-seat  of  Saint  Clair  County;  at  the  mouth 
of  Black  River,  the  head  of  Saint  Clair  River, 
and  at  the  outlet  of  Lake  Huron;  on  the  Grand 
Trunk  Western,  the  Grank  Trunk,  and  the 
Pere  Marquette  R.R.'s ;  about  58  miles  north- 
east of  Detroit.  Port  Huron  is  the  most  easterly 
point  in  the  State.  It  has  steamer  and  electric 
railway  connection  with  Detroit,  and  steamer 
connection  with  all  the  principal  ports  of  the 
Great  Lakes.  A  railroad  tunnel  under  Saint 
Clair  River  extends  from  Port  Huron  to  Sarnia, 
Ontario.  This  tunnel  is  over  a  mile  long  directly 
across,  but  including  the  approaches,  it  is  nearly 
two  miles  long.  It  cost  about  $2,700,000,  and 
was  opened  in  1891.  The  climate,  scenery,  min- 
eral springs,  and  opportunities  for  fishing  have 
combined  to  make  Port  Huron  a  favorite  sum- 
mer resort.  It  has  considerable  manufacturing 
interests ;  the  chief  industrial  establishments  are 
shipbuilding  works,  which  have  450  employees; 
engine  and  thresher  works,  1,000  employees; 
Grand  Trunk  car  and  locomotive  shops,  800 
employees;  fibre  works,  250;  other  industries 
have  about  1,500  employees.  Port  Huron  has 
an  extensive  commerce,  especially  with  Canada. 
The  exports  in  1902  were  nearly  $10,000,000;  and 
the  imports  over  $3,000,000.  The  principal  pub- 
lic buildings  are  the  custom-house  and  post-office, 
court-house,  auditorium,  hospital  and  home,  and 
the  Carnegie  Library.  The  educational  institu- 
tions  are    16   public    schools,    including   a   high 
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school,  two  business  colleges,  teachers'  training 
school,  two  parish  schools,  the  Academy  of  the 
Sacred  Heart,  Carnegie  Library,  and  the  county 
bar  library,  which  contains  about  12,000  vol- 
umes. There  are  over  30  church  edifices.  The 
four  banks  have  a  combined  capital  of  $400,000. 
The  government  is  vested  in  a  mayor,  who  holds 
office  two  years,  and  a  council  of  20  members. 
The  council  elects  the  school  and  cemetery 
boards;  the  mayor  appoints,  subject  to  confirma- 
tion of  the  council,  the  police  commission  and 
the  board  of  assessors.  The  board  of  estimates 
is  elected  by  the  people.  Tlie  city  owns  and 
operates  the  waterworks.  Port  Huron  was  from 
1686  an  Indian  village  know^n  as  Delude,  and 
was  first  permanently  settled  in  1790  by  a  French 
colony.  It  has  been  known  as  Fort  Gratiot,  La 
Riviere,  Desmond,  and  Saint  Joseph.  It  was 
incorporated  as  a  town  in  1838,  and  as  the  city 
of  Port  Huron  in  1857.  Pop.  (1900)  19,158: 
(1903)  20,962. 

Fred  W.  Sherman, 
Business  Manage;;  'Thnes.'' 

Port  Isabela,  e-sa-ba'la,  Philippines,  har- 
bor in  channel  between  Malamaui  Island  and 
the  northwest  coast  of  the  island  of  Basilan. 
It  has  a  naval  hospital,  a  small  arsenal  and 
equipment  for  the  repair  of  small  vessels.  The 
town  Isabela  de  Basilan  is  the  capital  of  the 
island,  and  is  garrisoned  by  LTnited  States  ma- 
rines. 

Port  Jack'son,  Australia,  the  beautiful  and 
extensive  inlet  on  the  east  coast  in  New  South 
Wales,  forming  the  well-sheltered  harbor  on 
the  south  shore  of  which  Sydney  stands.  See 
Sydney. 

Port  Jackson  Shark.     See  Cestracion. 

Port  Jer'vis,  N.  Y.,  village  in  Orange 
County ;  on  the  Delaware  and  Neversink  rivers, 
where  the  states  of  New  York,  New  Jersey,  and 
Pennsylvania  meet ;  and  on  the  New  York,  O. 
&  W.,  the  Erie,  and  the  Milford  &  M.  R.R.'s; 
about  85  miles  northwest  of  New  York  city.  It 
was  settled  in  the  last  of  the  l8th  century,  and 
laid  out  as  a  village  in  1826.  The  first  perma- 
nent settlers  were  descendants  of  the  French 
Huguenots  and  the  Dutch,  who  settled  the  town 
of  Deerpark.  It  is  a  popular  summer  resort 
on  account  of  the  many  waterfalls  nearby  and 
the  beauty  of  the  scenery  in  general.  Its  water- 
power  and  transportation  facilities  have  contrib- 
uted toward  making  the  village  of  commercial 
and  industrial  importance.  The  chief  manu- 
facturing establishments  are  railroad  shops, 
which  have  about  1,000  employees;  glove  factor- 
ies, which  have  200  employees ;  silk  mill,  75 
employees;  silver  plating  works,  200;  necktie 
factory.  100;  overall  factory,  100;  saw  factory, 
lOO;  shirt  factory,  50;  and  other  industrial 
works  are  a  shoe  factory,  flour  and  planing  mills, 
sash  factory,  printing  works,  and  a  number  of 
smaller  establishments  which  supply  local  needs. 
The  principal  public  buildings  are  the  Carnegie 
Free  Library,  cost  $30,000;  Port  Jervis  Board 
of  Trade,  two  hospitals,  the  Y.  M.  C.  A.  build- 
ing. Saint  Mary's  Orphan  Asylum,  and  10 
churches.  The  educational  institutions  are  pub- 
lic and  parish  schools,  two  private  schools,  a 
conservatory  of  music,  and  the  public  library 
which  contains  about  15.000  volumes.  The  two 
banks  have  a  combined  capital  of  $230,000;  the 
surplus    and    other    undivided    profits    in    the 


National  bank  9  Sept.  1903  was  $131,943.27,  and 
the  business  for  1903  for  the  same  bank  was 
nearly  $1,300,000.  The  government  is  vested  in 
a  board  of  village  trustees  chosen  by  popular 
vote.     Pop.  (1890)  9,327;   (1900)  9,385. 

W.  T.  DoTY, 
Editor,  '■Port  Jervis  Union.^ 
■  ,P°*'t, Louis,  lools  or  loo'e,  Mauritius,  cap- 
ital of  the  British  colony  of  Mauritius;  on  the 
northwest  coast,  on  a  cove  formed  by  a  series 
of  basaltic  hills,  portions  of  which  are  covered 
with  forests.  The  streets  are  narrow,  laid  out 
at  right  angles  with  basaltic  curbstones,  and 
shaded  by  large  acacias.  A  mountain  stream 
traverses  the  town.  The  town  and  harbor  are 
protected  by  Forts  Adelaide  and  George.  The 
principal  buildings  and  institutions  are  the  Ro- 
man Catholic  and  Protestant  cathedrals,  the  bar- 
racks, theatre,  hospital,  botanical  gardens,  an 
observatory,  and  library.  'It  is  the  chief  com- 
mercial port  of  the  island  and  a  coaling  station 
for  the  British  navy.  Great  damage  and  loss  of 
life  were  caused  by  a  hurricane  in  April  1892 
Pop.  (1891)  62,046;  (1901)  52.740.  Consult: 
Flemyng,  'Mauritius,  or  the  Isle  of  France'  ; 
Decotter,  'Geographic  de  Maurice  et  de  ses 
Dependances.' 

Port  Mahon.     See  Mahon. 

Port-Moo'dy,  Canada,  a  harbor  at  the 
head  of  Burrard  Inlet,  British  Columbia,  a  little 
to  the  north  of  New  Westminster.  It  was  at  one 
time  intended  for  the  terminus  of  the  Canadian 
Pacific  Railroad,  but  was  abandoned  for  Van- 
couver, at  the  entrance  to  Burrard  Inlet. 

Port  Natal,  na-tal'.  South  Africa.  See 
Durban. 

Port  Or'chard  (formerly  Sidney),  Wash., 
a  United  States  naval  station  in  Kitsap  County; 
on  Port  Orchard  Bay,  an  inlet  of  Pugot  Sound ; 
about  20  miles  west  of  Seattle.  The  station  was 
established  in  1S91,  when  the  government  pur- 
chased here  200  acres  of  land,  built  a  dry  dock 
600  feet  long  and  75  feet  wide,  and  capable  of 
holding  vessels  with  a  30-foot  draft.  The 
original  cost  of  the  improvements,  not  including 
purchase  price  of  land,  was  $700,000. 

Port  de  Paix,  por  de-pa,  Haiti,  town  on 
the  Tortuga  Channel,  and  on  the  right  bank  of 
Trois  Rivieres ;  about  95  miles  north  of  Port- 
au-Prince.  The  place  was  visited  by  Columbus 
in  1492,  and  by  him  was  named  Valparaiso.  It 
is  in  an  agricultural  region,  in  which  coffee  is 
the  principal  production.  There  is  a  large  trade 
in  cofifee  and  fruit.  Pop.  estimated  (1903) 
12,000. 

Port  Phillip,  Australia.      See  Melbourne. 

Port-au-Prince,  port'6-prTns'  (Fr.  p6r-to- 
prans),  or  Port  Republicain,  p6r-ra-piib-le- 
kjiii,  Haiti,  city,  capital  of  the  Republic  of 
Haiti ;  on  the  Bay  of  Haiti.  It  is  the  principal 
seaport,  and  although  it  has  an  excellent  harbor, 
the  low  marsh  land  surrounding  it  renders  it 
undesirable  as  a  place  of  residence.  The  build- 
ings are  mostly  of  wood.  There  is  considerable 
trade  in  fruits,  the  cocoanuts,  and  cabinet  woods. 
It  has  municipal  buildings,  a  mint,  college,  and 
lyceum. 

The  city  was  founded  in  1745.  and  was  com- 
pletely destroyed  by  an  earthquake  in  1770.  It 
has  also  been  ravaged  by  fires  in  1791,  1843,  and 
1S67.     Pop.  estimated  (1903)  61,000. 
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Port   Republic,    Battle    of.      Gen.    "Stone- 
wall"   Jackson    defeated    Gen.    Banks    at    Win- 
chester   25    May    1862,    drove    him    across    the 
Potomac,  and  then  retreated  up  the  Shenandoah 
Valley,  slipping   between   the  converging  forces 
of  Gens.  Fremont  and  McDowell  near  Strasburg 
on   the   31st.      Fremont   pursued   by   the   Valley 
road,  and  Gen.  Shields,  commanding  a  division 
of   McDowell's   corps,   endeavored   to   fall   upon 
his   flank  and  intercept  him  by  moving  up  the 
Luray  Valley.    On  the  evenmg  of  i  June  Shields 
moved  out   of  Front   Royal,  Col.   S.   S.   Carroll 
leading,   with   some  cavalry,   infantry,   and   four 
guns,  to  destroy  the  bridges  over  which  Jackson 
might    retreat    to    Stanardsville.      But    Jackson 
himself  had  destroyed  the  bridges  by  which  his 
flank  could  be   reached,  and   Shields  halted  his 
advance  brigades  at  Conrad's  Store  and  Colum- 
bia Bridge.    On  hearing  that  Jackson  had  passed 
through   Harrisonburg  in  the  direction  of   Port 
Republic,  and  that  Fremont  had  reached  Harri- 
sonburg in  close  pursuit,  Shields  ordered  Carroll's 
and  Tyler's  brigades  forward  to  head  off  Jackson 
while  Fremont  pressed  his  rear.     The  orders  to 
the  two  brigade  commanders  were  to  guard  the 
river  at  Port  Republic  and  cut  the  railroad  at 
Waynesboro.      Shields,    with    two    brigades,    re- 
mained at  Luray  to  watch  Longstreet,  who  was 
incorrectly  reported  moving  into  Luray  Valley, 
by  the  gaps  of  the  Blue  Ridge,  with  10,000  men. 
Carroll,  with  less  than   1,000   infantry,   150  cav- 
alry,  and    Clark's    regular   battery   of  six   guns, 
marched  from  Conrad's  Store  on  the  afternoon 
of   7   June,   and    halted   in   the   night   six   miles 
from    Port   Republic,   where  his   scouts   brought 
information  that  Jackson's  train  was  packed  near 
the  place,  guarded  by  about  300  cavalry.     Car- 
roll, with  his  150  cavalry  and  four  guns,  leaving 
his  infantry  to  follow,  started  very  early  in  the 
morning  of  the  8th,  drove  in  the   Confederate 
outposts  and  put  two  guns  in  position  command- 
ing both  ends  of  the  bridge  over  the  South  Fork 
of  the  Shenandoah  River,  and  ordered  the  cav- 
alry to  charge  and  seize  the  bridge.     The  charge 
was  made  and  the  bridge  seized,  Jackson,  whose 
headquarters  were  in  the  village  narrowly  escap- 
ing across  it,  while  some  of  his  staff  were  cap- 
tured.     Carroll,    with    two    guns,    followed    his 
cavalry  to  the  bridge ;  some  of  the  cavalry  en- 
tered the  village  and  attacked  the  wagon-train. 
By  some  misunderstanding  the  bridge  was  not 
burned  as  Shields  says  it  was  intended  to  be,  and 
Jackson,    the    moment    he    crossed    it,    ordered 
batteries   in   position   which   opened  on   Carroll, 
and   a    regiment   of   infantry   rushed   down   and 
over  the  bridge,  driving  him  away  and  capturing 
one   of  his   guns.     Carroll   retreated  two  miles 
down  the   river,  with  a  loss  of  39  men   killed 
and  wounded,  the  greater  part  of  which  was  in 
the  7th  Indiana,  which  came  under  artillery  fire 
as  it  was  moving  to  the  support  of  the  cavalry. 
Jackson  moved  Taliaferro's  brigade  into  the  vil- 
lage to  hold  the  fords  of  South  River,  a  branch 
of    the    South    Fork    of   the    Shenandoah,    and 
placed   Winder's   brigade   on   the  north   side   of 
the   latter   to   observe   Carroll    and   by   artillery 
check  any  renewed  advance.     While  all  this  was 
transpiring  the  battle  of  Cross  Keys   (q.v.),  was 
going  on,  and  Jackson,  hearing  the  sounds  of  the 
engagement,  rode  to  the  field.     At  2  p.m.  Tyler 
came   up   with   his   brigade   and   joined   Carroll, 
and  as  senior  officer  assumed  command.    He  had 
about  3,000  men  and  16  guns,  and  took  position 


with  his  right  on  the  South  Fork  of  the  Shen- 
andoah and  his  left  on  commandmg  ground,  on 
which  was  disposed  the  greater  part  of  the 
artillery.  Jackson,  who  had  repulsed  Fremont 
at  Cross  Keys,  on  the  8th,  returned  to  Port 
Republic  during  the  night,  leaving  Ewell,  with  a 
small  force,  to  confront  Fremont,  and  early  in 
the  morning  of  the  gth  led  Winder's  brigade 
across  the  bridge  and  attacked  Tyler's  right,  with 
the  intention  of  turning  it,  but  was  repulsed. 
Winder,  rallying  a  part  of  his  brigade  and  re- 
inforced by  a  regiment  of  Taylor's  Louisiana 
brigade,  made  another  effort  and  was  again  re- 
pulsed, with  the  loss  of  one  of  his  guns  and 
many  men.  Meanwhile  some  of  Ewell's  troops 
from  Cross  Keys  came  on  the  field  and  Taylor's 
Louisiana  brigade  was  ordered  to  turn  Tyler's 
left  and  take  his  guns.  Taylor  moved  under 
cover  of  dense  woods  to  a  position  on  the  flank 
of  Clark's  battery  of  si.\  guns,  from  which  sup- 
port had  been  withdrawn,  and  charged  it;  but 
Clark,  turning  his  guns  upon  him,  repulsed  him 
with  shell  and  canister.  The  attempt  was  re- 
newed on  that  flank,  but  Tyler's  infantry  was 
now  supporting  the  guns,  and  the  contest  around 
and  among  them,  at  close  quarters,  was  severe, 
but  the  Confederates  were  held  in  check.  The 
fight  had  now  raged  more  than  four  hours,  Jack- 
son had  withdrawn  all  his  forces  from  Fre- 
mont's front,  crossed  the  bridge  and  destroyed  it, 
and  concentrated  against  Tyler,  who  saw  that 
the  time  had  come  to  retreat,  and  gave  the  order, 
Carroll  having  charge  of  the  movement.  The 
artillery  and  infantry  on  the  right  were  with- 
drawn in  good  order,  but  on  the  left  so  many 
horses  had  been  killed  or  disabled  that  but  one 
gun  w-as  saved,  the  Confederates  advancing  and 
seizing  five,  as  Tyler's  men  began  the  retreat, 
and  turning  them  upon  the  retiring  troops, 
throwing  the  rear  of  the  column  into  some  dis- 
order. The  Confederate  infantry  followed  four 
miles,  the  cavalry  until  Shields  came  up  with  the 
rest  of  his  division,  when  pursuit  was  checked 
and  Shields  continued  the  retreat  to  Conrad's 
Store.  After  the  retreat  Fremont  appeared 
on  the  opposite  side  of  the  river,  which  he  could 
not  cross,  and  opened  upon  Jackson  with  hfs 
artillery.  During  the  morning  Jackson  had  put 
his  trains  in  motion  for  Brown's  Gap  of  the 
Blue  Ridge,  and  after  the  battle  he  followed 
them.  The  Union  loss  was  67  killed,  393 
wounded,  and  558  missing:  the  Confederate  loss, 
816  killed,  wounded,  and  missing.  Consult: 
'Ofiicial  Records,^  Vol.  XIL :  Allan,  'Jackson's 
Valley  Campaign'  ;  The  Century  Company's 
'Battles  and  Leaders  of  the  Civil  War,'  Vol.  H. 

E.  A.  Carman. 

Port-Royal,  port-roi'al  (Fr.  por  rwa-yiil), 
a  Cistercian  convent  in  France,  which  played  an 
important  part  in  the  Jansenist  controversy  (see 
Jansenism).  It  was  founded  in  1204  by  Mat- 
thieu  de  Montmorency,  was  situated  near  Chev- 
reuse,  about  15  miles  southwest  of  Paris,  and 
was  under  the  rule  of  St.  Bernard.  The  original 
name  of  the  site  was  Porrals  or  Pqrrois ;  this 
was  transformed  first  into  Port-du-roi,  then  into 
Fort-Royal.  Port-Royal  had  declined  from  its 
original  severity,  when  in  1609  the  abbess 
Jacqueline-Marie- Angelique-Arnauld  undertook 
its  reform.  The  number  of  the  nuns  increased 
under  her  rule,  and  in  1625  amounted  to  80. 
The  building   had   become  insufficient,   and   the 
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situation   was    unhealthy.     The   mother   of   the 
abbess  therefore  presented  to  the  nuns  the  house 
of  Cluny,  situated  at  the  end  of  the  Faubourg 
Saint  Jacques  in  Paris.     The  old  site  was  sub- 
sequently improved  by  drainage,  and  a  new  house 
built   on   higher  ground.     The   two   sections   of 
the   convent    were   now    distinguished   as    Port- 
Royal    des    Champs    and    Port-Royal    de    Paris. 
About  1636  a  group  of  eminent  literary  men  of 
religious  tendencies,  mostly  the  relatives  of  the 
abbess,  took  up  their  residence  at  a  house  called 
Les    Granges,    near    Port-Royal    des    Champs, 
where    they    devoted    themselves    to    devotionai 
exercises,  manual  and  literary  work,  the  educa- 
tion   of   youth,   and   the   compilation   of   educa- 
tional works.     These  were  regarded  as  forming 
a  joint  community  with  the  nuns  of  Port-Royal, 
among  whom  most  of  them  had  relatives,  and 
who   in   most   matters   followed    their   counsels. 
Among   them   were   Antoine   Arnauld,   Arnauld 
D'.A.ndilly,    le    Maistre    de    Sacy    and    his    two 
brothers,   the  first  two  being  brothers,  the  last 
three  nephews  of  the  abbess;   Nicole,  and  sub- 
sequently Pascal,  whose  sister  Jacqueline  was  a 
nun  of   Port-Royal.     These   men   founded  here 
an   educational   institution,   which   flourished  till 
1660,  and  became  a  rival  to  the  institutions  of 
the  Jesuits,  and  as  they  adopted   the  views  of 
Jansenius,     subsequently     condemned     by     the 
pope,    a    quarrel    ensued,    in    which    the    Port- 
Royalist   nuns,   siding   with   their   male    friends, 
became  subject  to  the  opposition  of  the  Jesuits, 
which   culminated   in  the   ruin  of  their   institu- 
tion.   Port-Royal  de  Paris  had,  in  the  meantime, 
been   growing  rapidly  in  wealth   and   influence. 
It  was  protected  by  many  persons  of  high  rank 
at  the  court,  some  of  whom  made  it  their  last 
retreat  and  bequeathed  their  fortunes  to  it.     It 
was  under  the  direction  of  the  Abbe  de   Saint 
Cyran  (Duvergier  de  Hauranne),  w'hose  virulent 
Jansenism   led,   during   the   last  daj'S   of  Riche- 
lieu,   to    his    imprisonment    in    Fort    St.    Vin- 
cennes.      During   the    wars   of   the    Fronde   the 
house  in  the  country  exercised  a  liberal  hospital- 
ity.    The  history  of  the  struggle  in  which  the 
two   convents    of    Port-Royal    successively    suc- 
cumbed  to   their    foes   is   too   long  to   be   dealt 
with    here.      It   has   been    related    in    detail    by 
Racine,  the  most  distinguished  pupil  of  the  Port- 
Royalist    seminary,    in    his    "Histoire    de    Port- 
Royal.'      The    most    remarkable    incident    in    it 
was  the  miracle  alleged  to  have  been  wrought 
upon    the   person   of   the   niece   of   Pascal,   and 
firmly  believed  in  by  two  such  men  as   Pascal 
and  Racine.    The  object  of  this  miracle,  wrought 
by   means   of  a   thorn   from  the   crown  of  our 
Saviour,   was   to   demonstrate   the   innocence  of 
the  nuns  of  Port-Royal,  accused  by  their  oppon- 
ents of  contempt  of  the  holy  sacrament.    But  this 
vindication  was  unavailing.     In  1664  Port- Royal 
de  Paris  was  occupied  by  the  police.    The  nuns, 
save    few    who    acceded    to    the    terms    of    the 
court,  and  henceforth  became  declared  enemies 
of  their  former  associates,  were  imprisoned  for 
some  months  and  then  sent  to  Port-Royal  des 
Champs,    which    was    put    under    military    sur- 
veillance   till    1669.      In    1669    the    two    houses 
were  permanently  separated  by  royal  authority. 
Port-Royal    des   Champs   retained   80  nuns   and 
two  thirds  of  the  joint  property,  Port-Royal  de 
Paris  ten  nuns  and  one  third  of  the  joint  prop- 
erty,   and    was    placed    perpetually    under    the 
nomination   of   the   king.     The   nuns   of    Port- 
Royal  des  Champs  still  persisted  in  refusing  to 


sign  the  papal  edict  condemning  the  doctrines 
of  Jansenius,  and  on  29  Oct.  1709  the  convent 
was  finally  suppressed  by  order  of  Cardinal 
Isoailles,  in  execution  of  a  bull  of  Pope  Clement 
II.  Ihe  nuns  were  dispersed  in  different  con- 
vents, and  their  property  given  to  Port-Royal  de 
Paris.  This  convent  continued  in  existence  till 
the  Revolution,  when  its  house  was  converted 
into  a  prison,  and  subsequently  (1814)  became 
the  Maternity  Hospital.  See  Pasc.\l,  Blaise. 
Consult:  Gregoire,  'Les  Ruines  de  Port  Royal' 
(1809);    Beard,    'Port    RoyaP    (1861). 

Port  Royal,  Jamaica,  the  principal  naval 
station  owned  by  the  British  in  the  Caribbean 
Sea.  Port  Royal,  the  city,  which  was  destroyed 
by  an  earthquake  in  1693,  was  near  the  site  of 
the  present  naval  station.  The  present  Port 
Royal  is  at  the  entrance  to  Kingston  Harbor. 
It  has  a  barracks,  arsenal,  and  a  hospital. 

Port  Royal,  S.  C,  village  in  Beaufort 
County;  at  the  southern  end  of  Port  Royal 
Island,  on  the  Port  Royal  &  Augusta  railroad; 
53  miles  southwest  of  Charleston.  Near  here,  a 
French  Huguenot  colony  was  established  in 
1664  by  Ribault,  which  was  taken  by  the  Span- 
iards in  1665  and  all  the  garrison  killed.  On 
3  Feb.  1779,  during  the  southern  campaign  of 
the  Revolution,  j\laj.  Gardiner,  with  200  British 
soldiers,  attempted  to  seize  Port  Royal  Island, 
but  was  attacked  and  defeated  by  Gen.  Moultrit 
with  about  the  same  number  of  men,  the  British 
loss  being  serious,  that  of  the  Americans  slight. 
In  the  Civil  War  the  harbor  of  Port  Royal  was 
defended  by  two  forts,  Fort  Walker  and  Fort 
Beauregard,  built  by  the  Confederates  and  gar- 
risoned by  a  Confederate  force  under  Drayton 
and  Ripley.  On  7  Nov.  1861  an  attack  was 
made  on  these  fortifications  by  the  Federals  with 
a  force  of  two  frigates,  three  sloops,  and  seven 
gunboats,  commanded  by  S.  F.  Dupont  (q.v.). 
This  fleet  opened  fire  on  both  forts  at  once,  on 
entering  the  harbor,  but  later  concentrated  the 
attack  on  Fort  Walker  till  that  fort  surrendered ; 
Fort  Beauregard  was  surrendered  shortly  after- 
ward. Port  Royal  has  an  excellent  harbor,  and 
a  large  drydock,  and  has  been  the  rendezvous 
of  the  North  Atlantic  Squadron.  Pop.  (1900) 
601.  Consult:  Parkman,  'Pioneers  of  France  in 
the  New  World'  for  an  account  of  the  Huguenot 
colony. 

Port  Royal  Bay,  Battle  of.  As  early  as 
June  1861  the  United  States  authorities,  in  order 
more  effectually  to  maintain  the  blockade  and 
to  secure  a  military  and  naval  base  of  opera- 
tions on  the  southern  Atlantic  coast,  determined 
to  seize  a  good  port  south  of  Cape  Hatteras,  and 
in  August  a  naval  and  land  expedition  was 
ordered  for  the  purpose.  Capt.  S.  F.  Dupont 
was  ordered  to  organize  the  naval  expedition, 
and  Gen.  Thomas  W.  Sherman  to  organize  a 
force  of  12.000  men  to  accompany  it.  It  was 
agreed  between  Dupont  and  Sherman  to  seize 
Port  Royal  Bay,  one  of  the  finest  harbors  on 
the  coast^,  56  miles  south  of  Charleston  and  2$ 
north  of  Savannah.  The  destination  was  kept  a 
profound  secret.  The  fleet  of  16  war  vessels 
and  nearly  40  transports,  carrying  Sherman's 
12,000  men  with  supplies,  sailed  from  Hampton 
Roads  on  the  morning  of  29  October,  and  on  the 
night  of  I  November  was  struck  hy  a  furious 
storm  off  Hatteras  and  scattered.  Four  vessels 
and  a  few  lives  were  lost,  one  war  vessel  was 
disabled  and,   with  two  transports,  returned   to 
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Hampton  Roads ;  but  by  the  6th  the  fleet  had 
assembled  otT  the  entrance  to  Port  Royal  Bay, 
the  gunboats,  preceding,  having  driven  into  the 
harbor  three  Confederate  vessels  that  had  run 
out  and  opened  fire  upon  them,  and  coming 
under  a  long  cross-fire  from  two  works  com- 
manding the  entrance  to  the  bay.  It  had  been 
the  intention  to  silence  and  take  these  works  on 
the  afternoon  of  the  6th  but  necessary  arrange- 
ments were  not  perfected  until  too  late  in  the 
day.  The  bay  was  defended  by  two  earthworks 
and  some  shore-batteries,  one  earthwork  on  each 
side  of  the  entrance.  Fort  Walker,  on  Hilton 
Head,  the  south  side,  and  Fort  Beauregard,  on 
Bay  Point,  St.  Phillips  Island,  on  the  north. 
These  were  strong  and  well-constructed  works, 
mounting  42  heavy  guns,  22  of  which  were  in 
Fort  Walker,  and  garrisoned  by  nearly  3,000 
men,  under  Gen.  T.  F.  Drayton.  The  distance 
between  the  two  works  was  2j4  miles.  In  ad- 
dition to  the  land-works,  there  were  three  small 
Confederate  gunboats  of  two  guns  each  in  the 
bay,  under  command  of  Com.  Josiah  Tatnall. 
The  Wabash,  the  flagship  of  the  fleet,  carrying 
46  guns,  was  to  lead  in  the  attack,  followed 
by  nine  other  vessels,  a  ship's  length  apart,  and 
a  flanking  column  of  five  gunboats  was  to  move 
on  the  right.  The  fleet  was  to  pass  up  the  roads 
on  the  Bay  Point  side,  delivering  broadsides  on 
Fort  Walker  until  each  vessel  had  reached  a 
point  two  miles  above  the  fort,  when  they  were 
to  turn  and  come  down  and  again  deliver  their 
broadsides  at  Fort  Walker  and  enfilade  its  two 
water-faces.  Having  completed  the  circuit,  the 
line  was  to  repeat  the  movement  until  the  forts 
surrendered.  At  the  same  time  the  five  flanking 
gunboats  were  to  pass  and  attack  Fort  Beaure- 
gard and,  on  reaching  the  turning-point  two 
miles  above  it,  remain  there  and  hold  Tatnall's 
fleet  in  check,  with  special  orders  to  see  that 
it  did  not  make  a  dash  upon  the  transports.  At 
9  A.M.  7  November  the  fleet  crossed  the  bar  and 
advanced  in  a  long  well-ordered  column  to  the 
attack,  while  the  transports  lay  at  anchor  out- 
side ready  to  land  troops.  Capt.  Dupont  led 
the  Wabash  up  the  middle  of  the  bay,  receiving 
the  first  fire  from  both  forts  at  9.26  a.m.,  and 
replying  to  both,  until  two  miles  beyond  them ; 
then  he  turned  to  the  left  in  a  wide  circle  and 
led  back  past  Fort  Walker  at  800  yards  dis- 
tance, opening  upon  it  broadside  after  broadside. 
The  rest  of  the  column  followed,  each  vessel  in 
succession  opening  its  guns,  as  it  came  within 
range  and  maintaining  a  rapid  fire  as  it  slowly 
drew  past.  The  gun-fire  from  the  fleet  was  a 
terrific  continuous  roar  and  was  replied  to  by 
a  well-maintained  fire,  notwithstanding  the  fact 
that  hundreds  of  shells  were  dropping  into  the 
fort  and  almost  burying  its  defenders,  under  the 
dirt  thrown  up.  At  the  same  time  the  flanking 
column  of  five  gunboats  steamed  up  the  bay, 
nearer  to  Bay  Point,  and  poured  broadsides  into 
Fort  Beauregard  and  then,  steering  to  the  other 
side,  advanced  against  Tatnall's  fleet,  driving  it 
into  Scull  Creek  and,  taking  position  near  the 
shore  and  flanking  Fort  Walker,  opened  upon  it 
a  destructive  fire,  to  which  it  could  not  respond, 
as  the  one  gun  on  that  flank  of  the  fort  had 
been  shattered  by  a  round  shot.  After  the  main 
column  had  passed  down  the  bay  about  tw;o 
miles,  it  turned,  at  II  a.m.,  and  again  passed  in 
front  of  Fort  Walker,  at  300  yards  closer  range 
than  before,  and  with  a  more  terrific  fire,  part 


of  which  was  against  Fort  Beauregard.  As  the 
maneuver  was  repeated  for  the  third  time  it 
was  discovered  that  the  Confederates  were  aban- 
doning Fort  Walker ;  its  guns  were  silenced ; 
a  few  shots  were  fired,  to  which  there  was  no 
response ;  a  small  party  was  sent  ashore,  the 
Confederate  flag  hauled  down,  and  the  Union 
flag  run  up  at  2.20  p.m.  Before  the  close  of  the 
action  the  Pocahontas,  Commander  Percival 
Drayton,  which  had  been  delayed  by  injuries 
received  in  the  storm,  entered  the  bay  and  opened 
fire  on  the  fort.  Commander  Drayton  was  a 
brother  of  the  commanding  officer  of  the  Con- 
federate forces.  The  Confederates  had  left  in 
haste,  leaving  tents  standing,  and  escaped  across 
Scull  Creek,  being  assisted  by  the  boats  of 
Tatnall's  fleet.  By  nightfall  the  transports  had 
come  into  the  bay  and  landed  Gen.  H.  G. 
Wright's  brigade  at  Hilton  Head.  Fort  Beaure- 
gard was  abandoned  about  5  p.m.,  after  its  com- 
manding officer  had  spiked  the  guns  and  de- 
stroyed the  greater  part  of  the  powder.  It  was 
occupied  next  morning  by  Gen.  Stevens'  brigade. 
The  battle  was  of  great  value  to  the  Federal 
Government  in  its  moral  and  political  effect,  in 
addition  to  the  fact  that  it  gave  the  Union  army 
one  of  the  finest  harbors  on  the  Atlantic  coast, 
as  a  base  for  future  operations  for  both  the 
army  and  the  navy.  The  Union  loss  was  8  killed 
and  23  wounded;  the  Confederate  loss,  11  killed, 
48  wounded,  and  7  missing.  Consult:  'War 
Records,'  Vol.  VI.;  <Naval  War  Records,' Vol. 
XII.;  Ammen,  <The  Atlantic  Coast';  Maclay, 
•History  of  the  United  States  Navy,'  Vol.  II.; 
The  Century  Companv's  'Battles  and  Leaders 
of  the   Civil   War,'    Vol.   I. 

E.  A.  Carman. 
Port   Royal-des-Champs,    por    rwa-yal    da 
shah.     See  Port   Royal. 

Port  Royal  Ferry,  Engagement  at.  After 
the  naval  battle  of  Port  Royal  Bay  (,q.v.),7  Nov. 
1861,  the  naNfy  explored  the  various  sounds  and  J 
creeks  in  the  vicinity,  capturing  some  abandoned  f 
guns.  While  the  navy  was  thus  employed  the 
army  had  completed  a  very  large  and  strongly 
intrenched  camp  on  Hilton  Head,  surrounding 
Fort  Walker,  and  on  II  December  occupied 
Beaufort,  some  Confederate  cavalry  falling  hack 
across  Coosaw  River,  taking  to  the  farther  side 
the  ferry-boat  and  ropes  and  all  other  boats  and 
covering  the  crossing  by  a  blockhouse,  which 
was  soon  destroyed  by  two  adventurous  soldiers 
who  swam  the  river.  By  the  end  of  December 
the  Confederates  had  erected  a  strong  field-work 
on  the  mainland  opposite  and  commanding  Port 
Royal  Ferry,  on  the  Coosaw,  and  they  repulsed 
the  efforts  of  the  gunboats  to  dislodge  them. 
The  position  was  held  by  the  14th  South  Caro- 
lina regiment,  four  companies  of  the  12th  South 
Carolina,  about  45  cavalry,  and  a  section  of 
Leake's  battery,  all  under  command  of  Col. 
James  Jones.  Obstructions  had  been  placed  in 
the  Coosaw  above  and  below  the  ferry  to  pre- 
vent the  ascent  of  the  gunboats,  and  a  battery 
put  in  position  opposite  Seabrook's  Point.  A 
combined  land  and  naval  expedition  was  set  on 
foot  to  take  the  position  and  clear  the  river. 
Gen.  I.  I.  Stevens'  brigade,  reinforced  by  two 
regiments,  in  all  3,000  men,  was  to  cross  the 
Coosaw  several  miles  below  Port  Royal  Ferry, 
advanced  up  the  left  bank  of  the  river,  and  take 
the  work  in  rear,  while  two  gunboats,  an  armed 
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tug,  and  four  boats  armed  with  howitzers,  all 
under  Commander  C.  R.  P.  Rodgers,  were  to 
enter  the  Coosaw  by  Beaufort  River.  A  naval 
co-operating  force  was  to  move  up  Broad  River 
and  thence  to  the  Coosaw  to  attack  the  battery 
opposite  Seabrook's  Point.  On  the  night  of  30 
December  a  large  number  of  flatboats  were  col- 
lected and  sent  up  Beaufort  River,  and  at  i  a.m. 
I  Jan.  1862  the  embarkation  began  and,  passing 
up  the  Coosaw,  the  troops  were  landed  during 
the  morning.  At  1.30  p.m.  they  moved  for  Port 
Royal  Ferry,  marching  parallel  with  and  close 
to  the  river,  the  gunboats  and  launches  shelling 
tFle  woods  in  advance  of  the  skirmish-line.  A 
mile  had  been  marched  when  a  concealed  battery 
opened  its  fire  on  Stevens'  column,  but  Stevens 
soon  drove  it  and  its  infantry  support  from  the 
field  and,  closely  following,  reached  the  fort 
which  had  been  abandoned,  upon  the  appearance 
of  the  gunboats,  the  enemy  leaving  one  gun. 
Meanwhile  the  gunboats  moving  by  way  of 
Broad  River  had  cleared  the  Coosaw,  beyond  the 
ferry.  During  the  night  the  ferry  was  completely 
restored,  the  captured  fort  leveled  to  the  ground, 
and  next  morning  the  troops  crossed  the  ferry 
and  marched  back  to  Beaufort  with  the  captured 
gun  and  a  few  prisoners.  The  result  of  the 
action  was  an  abandonment  of  any  future  at- 
tempt to  plant  batteries  on  the  Coosaw  or  the 
adjacent  network  of  waters ;  and,  being  almost 
■  the  first  Union  success  since  the  defeat  at  Bull 
Run,  it  was  considered  of  so  much  importance 
that  the  thanks  of  the  government  were  given 
in  general  orders  to  Gen.  Stevens  and  his  com- 
mand for  their  victory  at  the  battle  of  Port 
Royal  Ferry.  The  Union  loss  was  3  killed  and 
14  wounded;  the  Confederate  loss,  8  killed  and 
23  wounded.  Consult:  'Ofiicial  Records.'  Vol. 
VI.;  Ammen,  'The  Atlantic  Coast';  Stevens, 
<Life  of  Gen.  I.  I.   Stevens,'   Vol.   II. 

E.  A.  Carman. 

Port  Said,  sa-ed',  Egypt,  sea-port  at  the 
Mediterranean  end  of  the  Suez  Canal  and 
capital  city  of  the  Egyptian  department  of  the 
Isthmus.  It  lies  in  the  easternmost  part  of  an 
island  between  the  Mediterranean  and  Lake 
Menzaleh,  about  I  ID  miles  north-northeast  of 
Cairo,  in  lat.  31°  16'  N.  and  Ion.  32°  19'  E. 
Its  whole  being  is  dependent  on  the  canal  and  it 
was  not  founded  until  the  canal  was  partly 
built.  Hence  its  architecture  is  European,  and 
many  of  the  houses  are  wooden  with  sloped 
roofs.  North  of  the  city  on  the  coast  of  the 
-anal  and  of  the  Mediterranean  is  an  electric 
light  about  173  feet  high  and  visible  20  miles 
out.  Two  great  concrete  moles,  5,300  and  7,400 
feet  long  reach  out  into  the  sea.  The  trade 
of  the  city  is  almost  entirely  transit.  The 
city  was  named  for  Said  Pasha,  viceroy  of 
Eg>'pt  1854-63.  A  fountain  and  statue  ot 
Queen  Victoria  was  built  in  1898,  and  a  colossal 
statue  of  De  Lesseps,  by  Fremiet,  has  stood  since 
IQOO  at  the  entrance  of  the  canal.  The  popula- 
tion, including  more  than  10,000  Europeans, 
mostly  French  and  Greek,  numbered  4^.095  in 
1897. 

Port  of  Spain,  Trinidad,  city,  capital  of 
Trinidad  (q.v.).  one  of  the  West  Indies  group, 
belonging  to  Great  Britain.  The  city  has  a 
large  safe  harbor,  steamer  connections  with  all 
the  principal  ports  of  the  Caribbean  Sea  and 
Gulf  of  Mexico,  and  with  many  South  American 


ports;  and  railroad  connection  with  San  Fer- 
nandmo,  to  the  soutli,  and  with  several  other 
places  on  the  island.  The  most  of  the  products 
of  the  Orinoco  region  are  shipped  from  Port 
of  Spain.  The  city  is  well  built  and  has  many 
fine  residences.  It  has  the  government  buildings, 
botanical  gardens,  and  the  Immaculate  Concep- 
tion College.  It  is  a  Roman  Catholic  archi- 
episcopal  see.   Pop.  (1891)  33,782;  (1901)  54,100. 

Port  Tam'pa  City,  Fla.,  town,  Hillsboro 
County;  on  Tampa  Bay,  and  on  the  Atlantic 
Coast  Line  railroad;  eight  miles  south  of 
Tampa.  It  was  founded  in  1889,  and  incorpor- 
ated as  a  town  in  1891.  In  the  Spanish-Amer- 
ican War,  the  United  States  troops  were 
mobilized  here  for  embarkation  to  Cuba.  It  is 
the  port  of  Tampa  (q.v.),  has  a  large  and 
excellent  harbor,  and  is  connected  with  the 
West  Indies,  Mobile  and  other  ports  by  steamer. 
It  is  in  a  fruit-growing  and  agricultural  region 
for  the  products  of  which  it  is  the  shipping 
point.      Pop.    (1900)    1,367. 

Port  Tonnage.  Some  interesting  facts  are 
shown  as  to  the  relative  rank  in  tonnage  move- 
ment of  the  principal  ports  of  the  world,  in 
a  table  prepared  by  the  Bureau  of  Statistics  of 
the  Department  of  Commerce  and  Labor  at 
Washington.     The  table  is  as  follows : 


Port 

Year 

Entered 
Tons 

Cleared 
Tons 

London 

1902 
1902 
1902 
1902 
1901 
1902 
1902 
1901 
1901 
1902 
1902 
1901 

10,179.023 
8.982.767 
8,373,5^8 
7.86o.3-'3 
7,383,683 

6,843.200 
4,688,088 
5.950,445 
5.459,032 
4.91 1.784 
3,615,046 
4.171,350 

7.385,085 
8,415,291 
8.347.483 
7.993.166 
7,340.586 
6.314. 514 
7,868,556 
5.733.763 
5.453.999 
4,552,088 
4,754.301 
4.159.27a 

New    York 

Antwerp 

Hong  Kong 

Cardiff 

Singapore 

Marseilles 

Tyne    ports 

Hong  Kong  would  show  a  much  higher  figure, 
but  for  the  fact  that  Chinese  junks  engaged  in 
the  foreign  trade  are  excluded  from  the  esti- 
mate, the  tonnage  of  these  vessels  entered  .in 
1901  having  been  1,126,931,  and  of  those  which 
cleared,  1,130,279.  Singapore  excludes  native 
craft,  and  vessels  under  50  tons,  excepting 
vessels  engaged  in  trade  between  the  Straits 
Settlements. 

Port  Town'send,  Wash.,  city,  port  of  entry, 
county-scat  of  Jefferson  County;  on  Port  Town- 
send  Bay,  at  the  entrance  to  Puget  Sound  (q.v.), 
and  on  the  Northern  Pacific  and  the  Port  Town- 
send  Soutliern  R.R.'s ;  about  70  miles  north  of 
Olympia.  It  has  steamer  connection  with  San 
Francisco,  Alaska,  and  many  of  the  principal 
ports  on  the  eastern  coast  of  Asia.  The  harbor 
ranks  with  the  largest  in  the  world.  The  place 
was  settled  in  1851,  and  in  i860  was  incorporated 
as  a  city.  Fort  Townsend  is  on  the  west  side 
of  the  bay,  five  miles  by  land  and  two  and  one- 
half  miles  by  water  from  the  city,  and  other 
government  fortifications  will  be  on  Admiralty 
Head,  Point  Hudson,  Point  Partridge,  and 
Marrowstone  Point.  The  government  has  es- 
tablished a  marine  hospital  and  a  quarantine 
station.  Port  Townsend,  as  the  port  of  entry 
for  the  Puget  Sound  district,  had,  in  1902,  an 
export  trade  of  $34,726,000,  and  an  import  trade 
of  $12,752,000. 
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The  city  is  in  an  agricultural  and  lumbermg 
region.  In  the  vicinity  are  deposits  of  oil  and 
valuable  minerals.  The  chief  mdustrial  estab- 
lishments are  lumber  and  planuig  mills,  a  ship- 
yard, machine  shops,  bottling  works,  steam 
boiler  works,  herring  pickling  and  curing  works, 
salmon  and  sardine  canneries,  grain  elevators, 
and  flour  mills.  The  chief  exports  are  grain, 
lumber,  fish,  oil,  live  stock,  farm  and  dairy 
products,  and  pig  iron.  The  pig  iron  is  from 
the  Irondale  furnaces.  The  principal  public 
buildings  are  the  Government  Custom  House, 
city  hall,  county  court-house.  United  States 
Marine  Hospital,  the  quarantine  station,  a  sana- 
torium, and  Saint  John's  Hospital.  The  educa- 
tional institutions  are  a  high  school,  public 
elementary  schools,  private  business  schools, 
and  a  public  library.  The  scenery  around  Port 
Townsend  is  beautiful,  surrounded  as  it  is  by 
water  and  mountains.  The  government  is  ad- 
ministered under  a  charter  of  1890,  which  pro- 
vides for  a  mayor  who  holds  office  one  year, 
and  a  council.  The  administrative  officials  are 
appointed  by  the  mavor  or  elected  by  the  coun- 
cil.    Pop.   (i8go)   4,558;    (1900)   3,443- 

Port  Wines.    The  name  of  Port  wines,  or 
Oporto    wines,    is    given,    in   commerce,    to    the 
produce  of  the  vineyards  of  Portugal,  the  dis- 
trict in  which  they  are  produced  being  a  rugged 
and  mountainous  tract  that  begins  about  60  miles 
above  Oporto,  and  e.xtends  for  30  or  40  miles 
with  an  extreme  breadth  of  about  12  miles.    Port 
is  naturally  a  very  rich  and  delicate  wine,  vary- 
ing in  color  from  a  pale  rose  to  a  deep  red.     It 
owes   its  special  character  partly  to  the  soil  of 
the    district    where    it    is   grown,   partly   to    the 
climate,  which  is  cold  in  winter  and  very  hot  in 
summer.     The  harvest  lasts  from  the  beginning 
of   September   to   the  middle   of  October.    The 
wines  for  export  are  very  much  mixed,  and  are 
strongly   fortified   with   brandy,   partly  to   make 
them  sooner  ready  for  export,  and  partly  to  suit 
the  taste  of  the  foreign  markets.     The  mixing 
of   the   various   wines   considerably  reduces   the 
variety  of  qualities  of  port  exported,  compared 
with  those  which  are  naturally  produced.     The 
English   market  has   always   been  the   principal 
market  for  port  wine.    English  connoisseurs  have 
tended   more   than   anything  else   to   spread   its 
fame  in  other  countries.    The  taste  for  this  wine 
was  introduced  into  England  in  the  17th  century, 
and    English    establishments    were    formed    in 
Oporto  to  direct  the  purchase  and  shipping  of 
the  wines.     These  companies  eventually   united 
into   a   sort   of   corporation   called   the    English 
Factory,  which  became  completely  master  of  the 
market.     In   the   following  century    (1756)    the 
Marquis  of  Pombal  organized  an  association  of 
producers   to   oppose   this   monopoly   of  buyers, 
and  the  company  then  established  imposed  re- 
strictions  on  the   trade   which   were  not  finally 
abolished  till   18^3,  a  new  company  having_ lat- 
terly taken  the  place  of  the  old.    In  recent  times 
the  vines  have  suffered  rather  severely  both  from 
the  oidium   and   from  the  more  serious  plague 
of  the  phylloxera.     See  Wines. 

Portaels,  Jean  Fransois,  zhon  fran-swa 
por-tals,  Belgian  painter:  b.  Vilvorde  near 
Brussels  l  May  1818;  d.  Brussels  8  Feb.  1895. 
He  owed  his  early  art  training  to  Navez  of 
Brussels,  and  afterward  proceeding  to  Pans 
became  the  pupil  of  Paul  Delaroche,  gaining 
the   "Grand   Prix"   in   1842.     After  traveling  in 


Syria,  Egypt,  Palestine,  Greece,  and  Turkey,  he 
was  appointed  Director  of  the  Academy  in 
Ghent,  an  office  he  retained  for  three  years.  He 
then  resumed  his  travels  which  included  the 
whole  of  Europe  in  their  range.  He  ended  his 
days  as  director  of  the  Brussels  Academy,  His 
works  are  faulty  in  composition  and  deficient  in 
living  characterization,  but  in  spite  of  occasional 
insipidity,  they  are  pleasing  and  full  of  e.xpres- 
sion.  Among  them  the  most  important  are  ^The 
Journey  of  the  Magi'  ;  'Funeral  Procession  in 
the  Desert  of  Suez'  ;  'Jephtha's  Daughter'  ; 
'The  Daughter  of  Zion' :  'The  Flight  into 
Egypt'  ;  'Leah  and  Rachel'  ;  'The  Young 
Witch'  ;    'The  Simoon.' 

Por'tage,  Wis.,  city,  county-seat  of  Colum- 
bia County ;  on  the  government  ship-canal  be- 
tween the  Fox  and  Wisconsin  rivers,  and  on 
the  Chicago,  M.  &  St.  P.  and  the  Wisconsin 
Central  R.R.'s;  about  85  miles  west  by  north 
of  Milwaukee,  and  35  miles  north  of  Madison, 
the  State  capital.  It  was  settled  in  1835,  incor- 
porated in  1837,  and  in  1854  was  chartered  as  a 
city.  It  is  in  a  productive  agricultural  region, 
and  is  the  commercial  and  industrial  centre  for 
quite  a  large  portion  of  Columbia  County.  The 
chief  manufactures  are  flour,  brick,  hosiery,  knit- 
goods,  and  farm  implements.  The  educational 
institutions  are  a  high  school,  public  and  parish 
elementary  schools,  and  a  public  library.  In 
the  vicinity  are  the  ruins  of  Fort  Winnebago 
(1828).  The  government  is  vested  in  a  mayor, 
who  hold^  office  two  years,  and  a  council.  The 
city  owns  the  waterworks.  Pop.  (1890)  5,143; 
(1900)    5,459. 

Portage  Group,  in  geology,  a  portion  of 
the  Devonian  series,  so  called  by  the  geologists 
of  the  New  York  State  survey  because  largely 
developed  near  the  town  of  Portage,  N.  Y.  Tue 
rocks  of  this  period  are  chiefly  sandstone  and 
shale. 

Portage  la  Prairie,  Canada,  a  town  in  Mani- 
toba, on  the  main  lines  of  the  Canadian  P.  and 
Canadian  N.  Railways,  56  miles  west  of  Win- 
nipeg and  15  miles  south  of  Lake  Manitoba. 
It  is  an  important  railway  centre  and  the  re- 
ceiving and  distributing  point  for  the  fertile 
«  Portage  Plains,  »  one  of  the  finest  wheat-grow- 
ing sections  in  the  world.  It  has  railway  ma- 
chine shops,  a  large  flouring  mill,  grain  eleva- 
tors, a  paper  mill  ;  churches,  schools,  banks, 
warehouses,  and  daily,  semi-weekly,  and 
weekly  newspapers  ;  and  is  the  seat  of  an 
Indian  Industrial  School,  and  the  Provincial 
Home  for  Incurables.  Pop.  (1904  est.)  4,200. 
Porte,  The,  or  Ottoman  Porte.  See  Sub- 
lime Porte. 

Porte  Crayon.  See  Stkother,  D.wid 
Hunter. 

Por'teous  Riot,  so  called  from  the  lynch- 
ing of  Captain  John  Porteous,  commander  of 
the  city  guard  of  Edinburgh,  7  Sept.  1736,  was 
occasioned  by  various  incidents  connected  with 
the  trial  and  execution  of  Andrew  Wilson,  a 
smuggler,  who  with  two  companions  had  robbed 
the  Kirkcaldy  e.xcise  officer.  The  mob  after  the 
execution  became  disorderly  and  commenced 
throwing  stones,  whereupon  Porteous  ordered 
his  command  to  fire  into  the  crowd,  with  the 
result  that  seven  people  were  killed  and  20 
wounded.  Porteous,  after  trial  was  condemned 
to  death,  but  being  reprieved,  a  mob  broke  into 
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the  jail  and  hanged  him.  The  city  was  fined 
$4,500  for  the  benefit  of  the  widow,  and  the 
provost  was  imprisoned  for  a  year  and  dis- 
qualified from  holding  any  further  official  posi- 
tion. The  Porteous  Riot  is  one  the  main 
features  of  Sir  Walter  Scott's  'Heart  of  Mid- 
lothian.* 

Por'ter,  Alexander,  American  jurist:  b. 
Armagh,  County  Tyrone,  Ireland,  1786;  d.  At- 
takapas.  La.,  3  Jan.  1844.  He  came  to  the 
United  States  in  1801,  settled  in  Nashville, 
Tenn.,  studied  law  and  was  admitted  to  the 
bar  in  1807.  He  established  a  law  practice  in 
Saint  Martinsville,  La.,  in  1810;  was  a  mem- 
ber of  the  convention  which  framed  the  State 
constitution  in  i8ri ;  in  1821  was  appointed  a 
judge  of  the  supreme  court  of  Louisiana.  Dur- 
ing his  12  years'  occupation  of  that  office  he 
established  a  fixed  system  of  jurisprudence  to 
supersede  the  chaotic  mixture  of  Spanish, 
French,  and  civil  law  in  use.  Elected  United 
States  senator  in  1833,  he  voted  to  censure 
President  Jackson  for  removing  the  deposits 
•  from  the  United  States  bank,  opposed  the  aboli- 
tion of  slavery  in  the  District  of  Columbia  and 
the  bill  to  compel  specie  payment  for  public 
lands,  advocated  the  division  of  surplus  rev- 
enue among  the  States  and  also  the  recognition 
of  Texas'  independence.  He  was  re-elected'  to 
the  Senate  in  1843. 

Porter,  Anna  Maria,  English  novelist, 
sister  of  Jane  Porter  (q.v.)  :  b.  1780;  d.  near 
Bristol,  Gloucestershire,  21  Sept.  1832.  Before 
she  was  15  she  published  two  volumes  entitled 
'Artless  Tales.*  The  greater  part  of  her  life 
was  spent  with  her  mother  and  sister  Jane  in 
the  neighborhood  of  London.  She  produced 
numerous  novels,  which  enjoyed  considerable 
popularity  in  their  day.  Among  them  are:  'The 
Lake  of  Killarney'  (1804)  ;  'Honor  O'Hara* 
(1826);  'The  Barony'  (1830).  She  also  pub- 
lished 'Tales  of  Pity'  and  'Ballad  Romances 
and  Other  Poems.'  Nearly  all  her  books  were 
translated  into  French  and  several  were  repub- 
lished in  this  country. 

Porter,  Benjamin  Curtis,  American  por- 
trait painter:  b.  Melrose,  Mass.,  27  Aug.  1843. 
He  studied  art  in  Paris  and  Vienna  and  during 
the  first  of  his  career  devoted  himself  to  figure 
painting,  but  has  since  made  portraits  his  spe- 
cialty. In  1880  he  became  a  member  of  the 
National  Academy.  His  work  shows  harmon- 
ious coloring,  and  his  portraiture  is  accurate 
and  striking.  Among  his  works  are :  'Henry 
V.  and  the  Princess  Kate'  (1868)  ;  'Cupid  with 
the  Butterflies'  (1874)  ;  'Portrait  of  Boy  with 
Dog'    (1884)  ;  etc. 

Porter,  David,  American  naval  officer:  b. 
Boston  I  Feb.  1780;  d.  Pera,  near  Constentinople, 
Turkey,  3  March  1843.  He  made  voyages  in 
the  West  Indian  merchant  service,  was  twice 
impressed  by  the  British,  but  escaped,  and  in 
1708  entered  the  United  States  navy  as  a  mid- 
shipman. He  was  on  board  the  Constitution  in 
the  fight  with  L'Insurgente  in  1799,  and  served 
as  a  lieutenant  in  the  war  with  Tripoli.  Cap- 
tured with  the  Philadelphia,  he  remained  in 
imprisonment  until  the  peace.  In  the  War  of 
1812,  he  fought  with  distinction,  capturing  many 
English  merchantmen,  and  seriously  crippling 
Great  Britain's  whale-shipping  in  the  Pacific. 
His  vessel,  the  Essex,  was  blockaded  in  1813  in 
Valparaiso  harbor  by  two  English  vessels,  which 
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he  offered  to  fight  either  singly  or  together, 
tins  otter  havnig  been  refused,  he  attempted 
to  make  a  dash  for  the  open  sea,  but  his  ship 
was  severely  damaged  by  a  squall,  and  he  put 
back,  anchormg  a  half  mile  off  the  shore,  and 
three  miles  from  the  town.  There  the  English 
regardless  of  neutrality  laws,  attacked  hiro,  and 
after  a  struggle  of  two  and  a  half  hours,  one 
of  the  fiercest  in  naval  history,  compelled  him  to 
surrender.  He  described  the  situation  in  a  com- 
munication to  the  secretary  of  the  navy  by 
saying,  "We  have  been  unfortunate,  but  not 
disgraced,"  and  upon  his  return  he  was  voted 
the  thanks  of  Congress  and  several  State  legis- 
latures, and  received  with  much  distinction.  He 
was  sent  in  1824,  being  then  a  commodore,  to 
operate  against  pirates  in  the  West  Indies.  An 
officer  sent  by  him  to  make  an  investigation  at 
Fajardo,  Porto  Rico,  was  seized  and  imprisoned. 
Porter  compelled  the  Spanish  authorities  to 
apologize  for  the  act;  was  deemed  to  have 
exceeded  his  authority;  and  was  suspended  for 
six  months  by  court-martial.  On  18  Aug.  1826 
he  resigned  his  commission,  and  became  rear- 
admiral  in  the  iNIexican  service.  From  this,  too, 
he  resigned  in  1829;  and  later  was  consul- 
general  to  the  Barbary  states  and  charge 
d'affaires  at  Constantinople.  Among  his  writ- 
ings are:  'Journal  of  a  Cruise  Made  to  the 
Pacifick  Ocean'  (1815),  and  'Constantinople  and 
its_  Environs'  (1835).  Consult:  D.  D.  Porter. 
'Life  of  Commodore  David  Porter'   (1875). 

Porter,  David  Dixon,  American  naval  offi- 
cer: b.  Chester,  Pa.,  8  June  1813;  d.  Washington, 
D.  C,  13  Feb.  1891  He  was  son  of  David  Por- 
ter (q.v.).  In  1826  he  entered  the  service  of 
the  Mexican  navy  as  midshipman,  and  while 
serving  on  board  a  vessel  employed  in  damaging 
Spanish  commerce,  was  captured  and  for  a 
time  held  prisoner  in  the  Spanish  guardship  at 
Havana.  Not  long  after  his  release,  he  was 
made  midshipman  in  the  United  States  navy, 
and  until  1835  was  on  duty  on  the  European 
station.  In  the  Mexican  War  he  distinguished 
himself  as  a  lieutenant,  and  later  as  commander 
of  the  Spitfire.  After  the  war  he  commanded 
passenger  steamers  during  an  extended  furlough. 
At  the  beginning  of  the  Civil  War  he  was  made 
commander  of  the  Powhatan  for  the  relief  of 
Fort  Pickens.  On  22  April  1861  he  was  made 
commander,  soon  afterward  was  placed  in 
charge  of  the  mortar  fleet,  in  March  1862  joined 
Farragut,  and  on  18-24  April  exploded  20,000 
bombs  in  the  Confederate  forts  Jackson  and 
St.  Philip,  below  New  Orleans.  Farragut's  fleet 
was  thereby  enabled  to  pass  them  and  capture 
New  Orleans ;  and  the  forts  finally  surrendered 
on  28  April.  At  Vicksburg,  also,  Porter  by  his 
remarkably  eff'ective  bombardment  of  the  forts, 
enabled  the  fleet  to  pass  safely.  He  was  ordered 
in  September  1862  to  command  the  Mississippi 
squadron  as  acting  rear-admiral.  With  an  im- 
provised navy-yard  at  Mound  City,  he  quickly 
increased  his  squadron  to  125  vessels,  and  in 
January  1863  aided  Sherman  in  the  capture  of 
Arkansas  Post.  Not  long  afterward  he  ran  the 
Vicksburg  batteries,  captured  the  enemy's  forti- 
fications at  Grand  Gulf,  communicated  with 
Grant,  and  then  co-operated  with  that  general 
in  the  well-known  siege  of  Vicksburg.  On  4 
July  18(13  the  city  fell.  Porter's  commission  as 
rear-adm'iral  bore  that  date ;  he  also  received  the 
thanks    of    Congress.      He    then    aided    Banks 
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(1864)  in  the  Red  River  expedition,  and  only 
with  difficuhy  rescued  his  vessels.  He  was 
placed  in  command  of  the  North  Atlantic  block- 
ading squadron  in  1864;  and  with  Gen.  A.  H. 
Terry  co-operated  in  the  capture  of  Fort  Fisher 
15  Jan.  1865.  After  the  war  he  was  superin- 
tendent of  the  United  States  Naval  Academy 
in  1865-g,  and  did  much  to  improve  it.  He  was 
promoted  vice-admiral  in  1866  and  admiral  in 
1870.  He  wrote  a  'Life  of  David  Porter' 
(187s)  ;  'Incidents  and  Anecdotes  of  the  Civil 
War>  (1885)  :  'History  of  the  Navy  in  the 
War  of  the  Rebellion'  (1887),  and  other  works. 
Consult:  Chesney,  'Essays  in  Military  Biog- 
raphy'  (1874);  Soley,  'Admiral  Porter'   (1903). 

Porter,  Fitz-John,  American  soldier:  b. 
Portsmouth,  N.  H.,  13  June  1822;  d.  Morris- 
town,  N.  J.,  21  May  igoi.  He  was  graduated 
from  the  United  States  IMilitary  Academy  in 
184s,  was  assigned  to  the  4th  artillery,  served  in 
the  war  with  ]\Iexico,  and  was  brevetted  suc- 
cessively captain  for  services  at  Molino  del  Rey 
and  major  for  similar  services  at  Chapultepec. 
After  the  war  he  was  on  g:arrison  duty  until 
1849,  and  then  was  made  assistant  instructor  of 
artillery  at  West  Point,  where  in  1854-5  he  was 
instructor  of  artillery  and  cavalry.  Appointed 
assistant  adjutant-general  in  1856,  he  served 
under  General  A.  S.  Johnston  (q.v.)  in  the 
Utah  expedition  of  1857-60.  In  i860  he  was 
made  assistant  inspector-general,  with  headquar- 
ters at  New  York ;  and  in  this  post,  during  the 
Baltimore  riots,  he  superintended  the  defense 
of  the  railway  between  Harrisburg  and  Balti- 
more. He  became  colonel  of  the  15th  infantry, 
a  newly  organized  regiment,  on  14  Iilay  1861, 
and  on  17  May  brigadier-general  of  volunteers. 
After  having  been  for  a  time  on  duty  in  Wash- 
ington, he  participated  in  the  peninsular  cam- 
paign (1862)  in  Virginia,  and  after  the  capture 
of  Yorktown,  in  the  siege  of  which  he  had 
fought  (5  April-4  May),  was  for  a  brief  while 
its  governor.  He  was  then  made  commander  of 
the  Fifth  corps,  which  he  led  at  Mechanicsville 
(26  June  1S62)  and  Gaines'  Mills  (27  June). 
He  was  in  command  of  the  left  flank,  the  centre 
of  the  conflict,  at  Malvern  Hill  (l  July  1862)  j 
and  for  his  conduct  at  the  battle  of  Chicka- 
hominy  was  brevetted  brigadier-general,  U.  S. 
A.  On  4  July  1862  he  was  made  major-general 
of  volunteers.  While  he  was  temporarily  at- 
tached to  Pope's  army  of  Virginia,  the  battle 
of  Manassas  or  the  second  Bull  Run  occurred 
(29-30  Aug.  1862).  On  the  first  day  his  corps 
was  ordered  to  advance,  but  found  itself  unable 
to  do  so ;  on  the  afternoon  of  the  second  day, 
however,  it  was  in  action,  and  by  its  stubborn 
bravery  saved  the  defeat  from  being  a  complete 
rout.  Pope  was  greatly  dejected  by  the  reverse, 
which  he  attributed  largely  to  Porter's  failure  to 
execute  orders.  He  made  a  complaint  in  his  re- 
port but  preferred  no  charges.  Porter  was  in 
the  defenses  of  Washington  2-13  September,  then 
commanded  the  Fifth  corps.  Army  of  the  Potomac 
September-November,  fought  at  Antietam  (17 
September),  and  afterward  in  the  skirmish  at 
Shepardstown  (19  September).  On  27  Nov. 
1862  he  was  arraigned  before  a  court-martial  at 
Washington,  charged  with  disobeying  orders 
at  the  second  Bull  Run.  On  21  Jan.  1863  he 
was  cashiered,  and,  for  violation  of  the  9th  and 
25th  articles  of  war.  was  "forever  disqualified 
from  holding  any  office  of  trust  or  profit  under 


the  governm«it  of  the  United  States."  This 
sentence  for  years  remained  unaltered.  Its  jus- 
tice was  much  debated.  Numerous  appeals 
were  made  for  a  reopening  of  the  case,  and  Por- 
ter himself  several  times  petitioned  for  a 
reversal  of  the  judgment.  Grant,  while  presi- 
dent, declined  to  reopen  the  case ;  but  after  his 
second  term,  upon  an  examination  of  all  the 
testimony,  published  in  an  article  entitled  'An 
Undeserved  Stigma'  (December  1882)  his  con- 
clusions to  the  effect  that  Porter  was  by  the 
evidence  vindicated  of  the  charges  against  him. 
Under  President  Hayes  a  military  board  ac- 
quitted Porter  of  all  fault  save  unwise  criticism 
of  his  superior.  On  4  May  1882  President 
Arthur  remitted  the  sentence  so  far  as  disability 
to  hold  oflice  under  government  was  concerned, 
but  a  bill  for  Porter's  relief  failed  to  pass.  A 
subsequent  bill  passed  the  48th  Congress,  but 
was  vetoed  by  Arthur  on  a  technicality.  A  third 
bill,  however,  passed,  and  was  signed  by  Presi- 
dent Cleveland ;  and  by  the  act  of  Congress  of 
I  July  1886  Porter  was  made  colonel  of  infantry 
5  Aug.  1886  to  rank  from  14  May  1861.  On  7 
Aug.  1886  he  was  placed  on  the  retired  list. 
Subsequent  to  1863,  Porter  was  superintendent 
of  certain  mining  operations  in  Colorado  in 
1864-5;  a  merchant  in  New  York  1865-71;  su- 
perintendent of  the  erection  of  the  New  Jersey 
State  asylum  for  the  insane  at  Morristown; 
commissioner  of  public  works.  New  York, 
1875-6;  assistant  receiver  of  the  Central  Rail- 
road of  New  Jersey,  1877-82 ;  police  commis- 
sioner, New  York,  1884-8;  fire  commissioner 
1888-9;  a"d  cashier  of  the  post-office  1893-7.  An 
ofi^er,  received  in  1869,  from  the  khedive,  to 
command  the  Egyptian  forces  with  major-gen- 
eral's rank,  was  declined  by  Porter.  Among  the 
best  statements  of  the  case  for  and  against 
Porter  may  be  respectively  mentioned,  besides 
the  article  by  Grant  above  cited  (Vol.  135 
'North  American  Review');  Lord,  'A  Sum- 
mary of  the  Case'  (1883),  and  Cox,  'The  2d 
Battle  of  Bull  Run  as  Connected  with  the  Fitz- 
John  Porter  Case'  (1882).  See  also  Pope, 
John. 

Porter,  Horace,  American  diplomat:  b. 
Huntington,  Pa.,  15  April  1837.  He  studied  at 
Harvard  and  was  graduated  from  West  Point 
in  i860 ;  served  for  a  short  time  as  instructor 
there  and  at  the  outbreak  of  the  Civil  War  was 
assigned  to  duty  in  the  Department  of  the 
East.  He  commanded  the  siege  batteries  at 
Fort  Pulaski  and  was  brevetted  captain  for  his 
gallantry.  After  the  battle  of  Antietam  he  was 
transferred  to  the  Army  of  the  Ohio  and  later 
to  that  of  the  Cumberland.  He  was  engaged  at 
Chattanooga,  Chickamauga,  the  battle  of  the 
Wilderness,  and  New  Market  Heights,  and  as 
aide-de-camp  on  the  staff  of  General  Grant  wit- 
nessed the  surrender  at  Appomattox.  In  1865  he 
was  brevetted  brigadier-general  for  his  services 
throughout  the  war.  He  was  assistant  to  Grant 
when  that  general  was  secretary  of  war  for  a 
few  months  in  1867  and  upon  Grant's  election  to 
the  presidency  Porter  became  his  private  secre- 
tary. In  1873  he  resigned  from  the  army.  After 
the  close  of  Grant's  second  term  as  President, 
Porter  entered  upon  a  business  career  in  which 
he  was  eminently  successful,  became  noted  as  an 
author  and  lecturer,  and  through  his  efforts  the 
Grant  Monument  was  completed.  In  1897  he 
was   appointed   by    President   McKinley   United 
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States  ambassador  to  France,  jvhich  position  he  Webster's  'UmhriHcrpH  n;^f;„„.      >     ti 

hlled  with  tact  and  ability  till  ,905.     He  succeeded  amonfthe    foremoft'^'A^n^     °^n"^n^eta".Vstcn^^^ 

>n  finding  the  burial  place  O.John  Paul  Jones,  the  of  his   time.     Among  his  writingTare       'hTs 

American  naval  hero   and  recovered   the   body,  torical  Discourse  on  Farmington'   (1841')  ■  <The 

later  sending  it  to  the  United  States  for  burial  in  Educational  Systems  of  the  Puritans  and  Jesuits 

Annapolis.     He  wrote:  <  West  Point  Life >  (1866);  Compared'      (1851)  ;     <The     Human     Intellect' 

'Campaigning  with  Grant'  (1897).  (1868;  and  many  subsequent  edd  )  •  'Books  and 

Porter    James  Davis    American    politician:  ^Sn  ^^l^   \X.);%^^iroi'^i^, 

^•?,^",!'jA"";iI:?^'^:/Sc8-._H^--^g-<l"ated  ....   the   Science  of  Man^(I87;)    a     '^w  of 


ctlT.'TT^J.VH"'''^   1   Major-Gener;!     Berreky"'    O^Sr)%nd'^Kant%  "Shies?  a""  Crit^ 
Cheatham.     In  1870-4  he  served  as  judge  of  the     ical  Exposition'    (1886) 
1 2th  judicial  circuit  and  in  1874-8  was  governor  tj 

of  Tennessee.  He  was  United  States  assistant-  r-  y°^^^^'  Peter  Buel,  American  soldier:  b. 
secretary  of  State  in  1885-9;  and  minister  to  Chile  Salisbury,  Conn.,  14  Aug.  1773  ;  d.  Niagara  Falls, 
in  1893-7.  He  wrote:  'The  Confederate  Military  ??•,  •^^°  March  1844.  He  was  graduated  at 
History  of  Tennessee.'  ^'ale  College  m   1791,  studied  at  the  Litchfield 

law  school,  and  in  1795  began  practice  at 
Porter,  Jane,  English  novelist:  b.  Durham,  Canandaigua,  N.  Y.  In  1808  he  was  chosen 
England,  1776;  d.  Bristol,  Gloucestershire,  24  a  representative  in  Congress,  where  as  chair- 
May  1850.  She  was  a  sister  of  Sir  Robert  Ker  man  of  the  committee  on  foreign  relations  he 
Porter  (q.v.)  and  was  brought  up  at  Edinburgh  prepared  and  introduced  the  celebrated  report 
and  in  London.  She  became  immediately  fa-  of  December  1811,  recommending  war  against 
mous  in  1803  by  her  historical  romance.  'Thad-  Great  Britain.  As  soon  as  hostilities  had  been 
deus  of  Warsaw,'  and  'The  Scottish  Chiefs'  declared  he  resigned  his  seat  in  Congress,  was 
(1810)  was  even  more  successful  despite  its  high  appointed  quartermaster-general  of  New  York, 
flown  sentiment  and  stilted  characterization,  and  took  command  of  a  body  of  Pennsylvania 
Other  works  of  hers  were:  'The  Pastor's  Fire-  and  New  York  volunteers  and  Indians  of  the 
side'  (1815);  'Duke  Christian  of  Luneburg'  Six  Nations.  Black  Rock,  where  General  Por- 
(1824);  'Tales  Round  a  Winter's  Hearth'  with  ter  resided,  having  fallen  into  the  hands  of  the 
A.  M.  Porter  (q.v.)  (1824):  'The  Field  of  Forty  British  in  June  1813,  and  his  own  house,  from 
Footsteps'  {1828);  and  'Sir  Edward  Seaward's  which  he  had  barely  time  to  escape,  being  their 
Narrative  of  his  Shipwreck  and  Consequent  Dis-  headquarters,  he  rallied  a  force  by  which  they 
covery  of  Certain  Islands  in  the  Caribbean  Sea'  were  expelled,  and  their  commander  mortally 
(1831),  a  praiseworthy  fiction,  edited.  wounded.     In  July  1814  he  joined  Brown's  in- 

vading army  with  a  brigade  of  3,500  volunteers 
Porter,  Jermain  Gildersleeve,  American  and  Indians  and  distinguished  himself  at  Chip- 
astronomer  :  b.  Buffalo,  N.  Y.,  8  Jan.  1852.  He  Pe\ya,  and  Lundy's  Lane,  and  the  siege  of  Fort 
was  graduated  from  Hamilton  College,  Clinton,  ^rie.  Porter  was  one  of  the  earliest  projec- 
N.  Y.,  in  1873  and  studied  at  the  University  of  ^°^^  ?*  ^^^  Erie  Canal,  and  was  named,  with 
Berlin.  He  was  appointed  to  the  United  States  Morris  and  Clinton,  on  the  first  board  of  corn- 
coast  and  geodetic  survey  in  1878  and  since  1884  missioners  to  explore  a  route  for  it.  In  1816 
has  been  director  of  the  Cincinnati  Observatory  '^e  w-as  appointed  commissioner  under  the  treaty 
and  professor  of  astronomy  at  the  University  of  °^  Ghent  for  determining  the  northwestern 
Cincinnati.  He  has  published :  'Zone  Catalogue  boundary.  In  May  1828  he  was  appointed  sec- 
of  4050  Stars'    (1887);    'Our  Celestial   Home'     retary  of  war  by  President  Adams. 

S\;'sn^t'TH?^ffH.^'fy^/^'^^^=''^'''  P°'t^^    Sir    Robert    Ker,    English    artist, 

Stars  m  Song  and  Legend'    (1901)  ;  etc.  j^^other  of  Jane  and  Anna  Maria  Porter  (qq.v.)  : 

Porter,  Noah,  American  educator:  b.  Far-  ^i.  Durham  1775;  d.  Saint  Petersburg,  Russia,  4 
mington,  Conn.,  14  Dec.  181 1;  d.  New  Haven,  May  1842.  He  studied  at  the  Royal  Academy 
Conn.,  4  March  1892.  Graduated  from  Yale  in  'n  London,  and  became  famous  for  his  battle 
1831,  he  was  a  tutor  and  student  of  theology  pieces.  In  1804  he  was  appointed  historical 
there  in  1833-5,  was  pastor  of  Congregational  painter  to  the  czar  of  Russia.  In  1808  he  served 
churches  at  New  IMilford,  Conn.,  1836-43,  and  under  Sir  John  Moore  in  Spain,  and  in  1811  re- 
Springfield,  Mass.,  1843-6.  In  1846  he  was  turned  to  Russia,  where  he  married  the  Princess 
made  professor  of  moral  philosopliy  and  meta-  Sherbatoff.  He  was  knighted  in  1817,  and  from 
physics  at  Yale,  and  from  1871  until' his  resigna-  then  until  1820  was  engaged  in  antiquarian  stud- 
tion  in  1886  was  president  of  that  institution,  ies  in  Asia.  In  1826-41  he  was  British  consul 
His  administration  was  a  distinguished  one.  at  Venezuela.  Of  his  paintings  the  most  notable 
During  it  the  curriculum  was  broadened  by  the  were:  'The  Storming  of  Seringapatam'  (1800, 
introduction  of  new  elective  subjects,  although  destroyed  by  fire);  'The  Siege  of  Acre'; 
Porter  never  favored  the  development  of  the  'Agincourt' ;  'Peter  the  Great  Planning  the  Port 
elective  system  attempted  at  Harvard  and  sup-  of  Cronstadt  and  Saint  Petersburg';  'Christ 
ported  the  classics  for  the  leading  place  in  a  at  the  Last  Supper  Blessing  the  Cup';  etc.  He 
scheme  of  liberal  training.  The  material  pro-  wrote:  'Travelling  Sketches  in  Russia  and 
gress  was  also  of  note,  large  additions  being  Sweden'  (1808);  'Travels  in  Georgia,  Persia, 
made  to  the  buildings  and  funds.  Porter  was  .Armenia,  and  Ancient  Babylonia'  (1821-2)  ; 
also  known  as  the  editor  of  revised  editions  of  etc. 
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Porter,  Robert  Percival,  American  jour- 
nalist and  statistician :  b.  Norfolk,  England,  30 
Jan.  1852.  He  came  to  this  coinitry  in  1867, 
engaged  in  journalism,  and  was  employed  on 
the  Chicago  Intcr-Occan  when  it  was  established 
in  1872.  He  made  the  report  on  wealth,  debt, 
taxation,  and  transportation  in  the  United  States 
for  the  tenth  census,  and  in  1882  was  a  member 
of  the  tariff  commission.  He  traveled  in  Eu- 
■rope,  studying  industrial  conditions  for  several 
American  newspapers,  was  one  of  the  founders 
of  the  New  York  Press,  and  in  1889-93  super- 
intended the  eleventh  United  States  census.  He 
traveled  in  Japan  to  investigate  industrial  and 
commercial  conditions  there,  and  in  1898-9  was 
United  States  commissioner  to  Cuba  and  Porto 
Rico.  He  has  written  'Local  Government  at 
Home  and  Abroad'  (1879)  ;  *  Breadwinners 
Abroad*  (1884);  'Life  of  William  McKinley' 
(i8g6);  'Industrial  Cuba>  (1899):  'Municipal 
Ownership  and  the  Public  Franchise'  (1903)  ; 
etc. 

Porter,  Rufus,  American  inventor,  founder 
of  the  'Scientific  American':  b.  West  Boxford, 
Mass.,  I  May  1792;  d.  New  Haven,  Conn.,  13 
Aug.  1884.  He  had  a  common  school  education 
and  early  displayed  inventive  abilities,  and  while 
at  Billerica,  Mass.,  in  1825,  invented  a  success- 
ful cord-making  machine.  Among  later  inven- 
tions of  his  were  a  steam  carriage,  a  portable 
horse-power,  a  corn  sheller,  churn,  washing  ma- 
chine, signal  telegraph,  and  a  fire  alarm.  He  be- 
came editor  of  the  'New  York  Mechanic'  in 
1840,  and  soon  made  it  a  scientific  newspaper, 
the  first  of  its  kind  in  the  country.  The  next 
year  the  title  was  changed  to  the  'American 
Mechanic, '  and  the  office  removed  to  Boston, 
but  after  a  few  issues  Porter's  attention  was 
diverted  to  other  things  and  the  publication 
stopped.  In  1845  he  went  to  New  York  and 
began  the  issue  of  the  'Scientific  American' 
with  a  cash  capital  of  $100,  dating  the  first 
number  28  .A.ug.  1845,  and  on  the  title  page  styl- 
ing it  "The  Advocate  of  Industry  and  Enter- 
prise, and  Journal  of  Mechanical  and  Other  Im- 
provements." The  'Scientific  American'  of 
to-day  is  conducted  substantially  upon  the  plan 
originally  marked  out  by  its  founder,  but  after 
publishing  it  six  months  he  transferred  the  pub- 
lication to  its  present  proprietors.  During  the 
remainder  of  his  life  he  continued  his  inventive 
experiments. 

Porter,  William  David,  American  naval 
officer,  son  of  David  Porter  (q.v.)  :  b.  New  Or- 
leans, La.,  10  March  1809;  d.  New  York  I  May 
1864.  He  entered  the  United  States  Navy  as  a 
midshipman  in  1823,  attained  rank  as  lieutenant 
in  1833,  served  in  the  Gulf  of  Mexico  in  the 
Mexican  War,  and  in  1855  was  placed  on  the 
retired  list.  He  originated  the  lighthouse  sys- 
tem in  use  in  the  United  States,  and  in  1859 
re-entered  the  navy  with  the  rank  of  commander. 
He  built  the  ironclad  Essex  and  commanded 
her  in  the  Mississippi  flotilla  in  1861-2,  partici- 
pated in  the  capture  of  Forts  Donelson  and 
Henry,  forced  a  passage  by  the  Confederate  bat- 
teries down  the  Mississippi  to  New  Orleans, 
was  engaged  at  Vicksburg  and  Baton  Rouge 
(where  he  destroyed  the  Confederate  ram  Ar- 
kansas), Natchez,  and  Port  Hudson,  and  re- 
ceived rank  as  commodore  in  July  1862. 


Porter,  in  mechanics,  (i)  a  long  bar  of 
iron  attached  in  continuation  of  the  axis  of  a 
heavy  forging,  whereby  it  is  guided  beneath  the 
hammer  or  into  the  furnace,  being  suspended 
by  chains  from  a  crane  above.  A  cross  lever 
fixed  to  the  porter  is  the  means  of  rotating  the 
forging  beneath  the  hammer.  (2)  A  smaller 
bar  from  whose  end  an  article  is  forged,  as  a 
knife  blade,  for  instance.  Also  the  name  of  a 
beverage  popular  in  Great  Britain.     See  Beer. 

Portfolio,  The,  the  first  American  periodi- 
cal which  reached  an  age  of  over  10  years.  It 
was  established  in  Philadelphia  by  Dennie  in 
1801,  and  was  published  monthly  until  1825.  See 
Periodical. 

Portia,  por'shi-a,  (l)  the  principal  fem- 
inine figure  in  Shakespeare's  'Merchant  of  Ven- 
ice.' An  heiress,  beloved  of  Bassanio,  she  is 
compelled  by  the  terms  of  her  father's  will  to 
accept  as  her  husband  whichever  of  her  suitors, 
choosing  from  among  three  caskets  of  gold,  sil- 
ver, and  lead,  shall  select  the  one  containing  her 
picture.  Bassanio,  taking  the  leaden  casket,  is 
successful.  Later  in  the  play,  disguised  as  a 
learned  doctor  of  the  law,  she  defends  in  court 
Antonio,  Bassanio's  friend,  against  the  demands 
of  Shylock.  (2)  Daughter  of  Cato  of  Utica  and 
wife  of  Marcus  Brutus  who  afterward  became 
the  assassin  of  Caesar.  After  the  death  of  Brutus 
she  put  an  end  to  her  life.  The  common  story 
was  she  effected  her  purpose  by  swallowing  live 
coals.  It  is  scarcely  necessary  to  contradict  this 
tale,  which  it  is  conjectured  covers  the  fact  of 
her  having  suffocated  herself  with  the  fumes  ol 
charcoal. 

Portici,  por'te-che,  Italy,  town  and  port 
in  the  province  and  administrative  circle  of 
Naples,  between  Naples  and  Vesuvius,  and  on 
the  Naples-Salerno  railroad.  It  is  a  suburb  of 
Naples, ,  well  built,  with  many  fine  residences 
and  villas.  Just  beyond  it  are  the  ruins  of 
Herculaneum.  There  is  a  palace  built  in  1738 
by  Charles  III.,  and  in  the  royal  park  an  ex- 
cellent agricultural  school.  The  sea-bathing  here 
is  excellent.  Pop.  (1901)  4,538.  As  the  scene 
of  Masaniello's  revolt  it  figures  in  Auber's  opera, 
'La  Muette  de  Portici.' 

Por'tico,  a  term  in  architecture  distin- 
guished from  porch  with  which  it  is  sometimes 
confused  in  common  modern  usage.  It  is  a 
feature  common  to  classical  and  derivative  styles 
of  architecture  and  consists  of  a  vestibule  or 
ambulatory  covered  by  a  roof  which  is  sustained 
on  one  side  by  columnar  support.  The  term  is 
applied  to  the  peristyle,  an  ambulatory  sur- 
rounding the  naos  of  a  temple ;  or  the  prostyle, 
properly  the  vestibule,  when  it  projects  before 
a  building,  and  also  when  the  supporting  col- 
umns are  in  antis,  that  is,  enclosed  between  the 
prolonged   side  walls. 

Port'land,  Dukes  of.     See  Bentinck. 

Portland,  Conn.,  town,  Middlesex  County, 
on  the  Connecticut  River,  opposite  Middletown 
(q.v.),  and  on  the  New  York,  New  Haven  & 
Hartford  railroad,  30  miles  west  of  New  Lon- 
don. Its  chief  industry  is  the  quarrying  of 
brown  sandstone ;  it  also  has  manufactures  of 
steam  governors,  and  tin-ware,  and  contains 
foundries  and  machine  shops.  It  has  a  public 
high  school  founded  in  1889.    Pop.  (1990)  3,856. 
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Portland,  Ind.,  city,  county-seat  of  Jay 
County ;  on  the  Salamanic  River,  and  on  the 
Grand  Rapids  &  I.  and  the  Lake  Erie  &  W. 
R.R.'s;  about  45  miles  southeast  of  Fort  Wayne. 
It  is  in  a  productive  agricultural  region  and  in  a 
natural  gas  belt.  The  chief  manufacturing  estab- 
lishments are  flour  mills,  cooperage,  brick  works, 
machine  shops,  creameries,  and  natural  gas  sup- 
ply works.  The  educational  institutions  are  the 
public  schools  and  a  free  public  library.  The 
city  owns  and  operates  the  electric-light  plant 
and  the  waterworks.     Pop.   (1900)  4,798. 

Portland,  Maine,  the  largest  city  in  Maine, 
important  sea-port  and  county-seat  of  Cumber- 
land County;  on  Casco  Bay  and  on  the  Boston 
&  Maine,  Grand  Trunk  and  Maine  Central  rail- 
roads ;  106  miles  northeast  of  Boston.  It  has 
direct  steamship  connections  with  Boston,  New 
York  and  other  Atlantic  coast  ports,  and  steam- 
ship lines  to  Europe.  The  government  defense 
works  here,  recently  enlarged,  include  Fort 
Preble.  Fort  Williams  on  Portland  Head,  Fort 
Levett  on  Cushing's  Island,  and  Fort  McKin- 
ley  on  Great  Diamond  Island.  Forts  Scammel 
and  Gorges,  formerly  strongly  equipped,  enhance 
the  beauty  of  the  harbor. 

Tocography. —  The  city  proper  has  an  area 
of  lyYz  square  miles,  and  is  well  laid  out,  with 
beautiful  shade  trees  lining  its  streets  and  ave- 
nues. The  site  is  one  of  great  natural  beauty 
rising  on  a  peninsula  extending  into  Casco  Bay, 
in  view  of  many  small  islands,  which  have  be- 
come popular  summer  resorts  for  Portland 
residents.  In  the  vicinity  are  numerous  resorts 
and  watering  places,  popular  with  New  York 
and  Boston  people.  The  drives  around  the  two 
hills  at  the  extremities  of  the  peninsula  are  not 
surpassed  in  beauty  by  any  in  the  United 
States.  The  city  slopes  from  the  water  front 
to  two  heights,  forming  a  natural  amphi- 
theatre, giving  the  city  a  picturesque  appearance 
from  the  sea.  The  harbor  is  protected  by  a 
massive  breakwater. 

Park  System. —  The  extensive  public  park 
system  of  Portland  includes  over  115  acres,  and 
embraces  the  Eastern  and  Western  Promenades, 
Lincoln  Park,  Fort  Sumner  and  Fort  Allen 
Parks,  Deering's  Oaks  and  Monument  Square, 
in  the  latter  of  which  stands  an  elaborate  me- 
morial to  the  Maine  soldiers  who  were  killed 
in  the  Civil  War.  There  is  an  observatory  on 
Munjoy   Hill. 

Public  Buildings. —  Among  the  prominent 
buildings  are  the  court-house,  the  city-hall, 
the  custom-house,  post-office,  Mechanics'  Hall, 
United  States  Marine  Hospital,  Maine  General 
Hospital ;  the  Public  Library,  containing  54,597 
volumes,  and  the  library  of  the  Maine  Historical 
Society  of  14,000  volumes ;  the  Portland  Society 
of  Natural  History ;  the  Maine  Eye  and  Ear  In- 
firmary. Portland  School  for  the  Deaf,  Old 
Men's  Home.  Home  for  Aged  Women.  Saint 
Eizabeth's  Academy,  Female  Orphan  Asylum, 
Episcopal  and  Roman  Catholic  Cathedrals,  and 
several  noted  colonial  mansions,  including  the 
Wadsworth  Mansion  or  "Longfellow  House" ; 
the  Dearborn  Mansion  and  others. 

Government. —  The  city  is  governed  under  a 
charter  granted  in  1863.  subsequently  amended, 
and  later  acts,  by  a  mayor  elected  annually,  a 
bicameral  council,  consisting  of  36  members,  ,3 
councilmen  and  i  alderman  from  each  ward, 
and  city  officials,  most  of  them  elected  by  the 


people.  The  city  marshal,  commissioner  of  pub- 
lic works,  and  members  of  the  Board  of  Health 
are  appointed  by  the  mayor.  The  members  of 
the  Board  of  Education  are  elected  by  popular 
vote.  The  city  has  waterworks,  electric  lighting 
system  and  electric  street  railways. 

Schools.— The  graded  school  system  of  Port- 
land is  excellent  and  managed  by  a  school  board 
of  12  members,  including  three  women,  who 
are  elected  as  members  at  large.  The  mayor  is 
chairman  ex-officio  of  the  board.  There  are 
two  high  schools,  numerous  grammar  and 
primary  schools,  and  9  kindergarten  schools, 
besides  a  manual  training  and  teachers'  training 
school.  The  cost  for  maintaining  the  schools 
for  1903  was  $158,175.21.  The  Roman  Catholics 
maintain  three  parochial  schools. 

Fire  Department. — There  is  an  efficient  fire 
department,  under  the  charge  of  a  chief  and  four 
assistants.  The  department  is  managed  by  a 
committee  of  the  city  government;  the  cost  for 
1903  was  $87,386.25. 

Churches. — ■  Portland  has  52  churches,  among 
which  are  3  Baptist.  3  Roman  Catholic,  14  Con- 
gregational, 4  Episcopal,  3  Lutheran,  15  Metho- 
dist, I  Presbyterian,  2  Second  Advent,  2  Uni- 
tarian, and  5  Universalist  churches.  No  city  of 
its  size  has  more  benevolent  societies. 

Courts  and  Police  Department. —  There  are 
United  States  courts,  circuit  and  district;  su- 
preme-judicial; superior;  probate  and  munici- 
pal courts.  The  police  department  is  under 
the  charge  of  a  chief  and  two  deputies.  The 
mayor  is  at  the  head  of  the  department.  The 
cost  of  maintenance  in  1903  was  $70,429.89. 

Manufactures. —  Portland  has  about  700 
manufacturing  establishments,  with  an  annual 
output  valued  at  over  $12,000,000.  The  indus- 
tries include  boot  and  shoe  factories,  rolling- 
mills,  foundries,  machine  shops,  locomotive 
works,  engine  and  boiler  works,  petroleum  re- 
fineries, match  factory,  chemical  works,  carriage 
and  sleigh  factories,  manufactories  of  stoneware, 
jewelry,  edge  tools,  varnishes,  soap,  meat  pack- 
ing establishments,  cooperage  shops,  lumber 
mills,  etc.  The  capital  invested  in  these  indus- 
tries according  to  last  census  was  $6,991,000. 
Shipbuilding  is  still  carried  on,  though  of  less 
importance,  relatively,  than  in  former  years. 
Fishing  and  the  shell-fish  industry  are  exten- 
sively pursued.  The  assessed  property  valuation 
is  $49,295,415;  polls,  $14,875;  bonded  debt, 
$2,720,750  (1903). 

Trade  and  Commerce. —  In  the  earlier  days 
Portland  had  an  extensive  and  valuable  trade 
with  the  West  Indies,  a  portion  of  which  it  still 
enjoys.  It  has  large  commercial  interests  and  is 
noted  for  its  exports  of  grain,  fruit  and  live 
stock.  The  exports  for  the  year  1901  amounted 
to  $12,419,000  and  the  imports_  $633,114.  The 
harbor  is  of  easy  access,  capacious,  safe,  deep 
enough  for  the  largest  vessels,  and  rarely  ob- 
structed by  ice ;  hence  it  is  an  important  seat  of 
winter  traffic  between  Great  Britain  and  Canada. 
There  are  docks  and  other  facilities  for  the  re- 
pair of  vessels.  The  greater  part  of  the  stearn- 
ship  carrying  trade  to  and  from  foreign  parts  is 
in  British  ships.  The  coasting  trade  is  exten- 
sive. England,  France,  Portugal,  Uruguay, 
Haiti,  .A.rgentine  Republic.  Norway  and  Sweden 
maintain  consular  service  here. 

History.— In  1623,  Christopher  Levett  of 
York.  England,  visited  the  Maine  coast  and 
under  a   patent   embracing  the   present   site  of 
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Portland,  built  on  one  of  the  islands  in  tlie  har- 
bor a  fort,  in  which  he  placed  ten  men  and 
sailed  for  England,  intending  to  return  and 
plant  a  colony.  To  the  site  of  his  proposed 
plantation  he  gave  the  name  York,  from 
his  native  city.  The  project  failed,  owing  to 
war  between  England  and  France,  and  the  place 
remained  uninhabited  by  Europeans  until  1632, 
when  George  Cleeve  and  Richard  Tucker  of 
England  made  a  settlement  on  the  eastern  ex- 
tremity of  the  peninsula  within  the  limits  of 
the  present  city  of  Portland.  The  Indian  name 
of  the  place  was  Macliegonne,  and  was  entitled 
in  the  patent  to  Cleeve  and  Tucker  Stogomor, 
from  Stogumber,  the  birthplace  of  Tucker.  This 
was  shortly  changed  to  Casco  Neck.  In  1658  the 
name  was  changed  to  Falmouth.  The  Indians 
made  an  attack  on  the  town  in  1676,  burning  the 
houses,  killing  some  of  the  inhabitants  and  mak- 
ing many  captives.  It  was  again  destroyed  by 
the  French  and  Indians  in  1690.  The  General 
Court  authorized  its  resettlement  in  1714  and 
in  1716  it  had  but  15  male  inhabitants.  On  10 
March  1719  the  first  town  meeting  was  held. 
The  town  suffered  severely  during  the  Revolu- 
tionary War  from  a  bombardment  by  a  British 
fleet  in  1775.  It  was  again  rebuilt,  and  in  1836 
received  its  first  city  charter.  On  4  July  1866  a 
fire  destroyed  1,500  buildings,  involving  a  loss 
of  $10,000,000.  Longfellow,  N.  P.  Willis,  Wil- 
liam Pitt  Fessenden,  Neal  Dow,  and  Thomas  B. 
Reed  were  natives  of  Portland. 

Population. —  In  the  year  1800  Portland  had 
a  population  of  3,822;  (1850)  20,815;  (1870) 
31,413;  (1880)  33,810;  (i860)  36,425;  (1900) 
50,145;    (1904).  estimated  58,000. 

References. —  Neal,  'Portland'  (1874);  Wil- 
lis, 'History  of  Portland*  (1865);  Elwell, 
'Portland  and  Vicinity'  (1876);  'George  Cleeve 
and  His  Times'  (1885)  ;  'Portland  in  the  Past' 
(1886);  'Christopher  Lcvett'  (1893);  Powell, 
'Historic  Towns  of  New  England'  (1898). 
James  Phinney  B.\xter. 

Portland,  Ore.,  the  largest  city  of  Ore- 
gon, port  of  entry  and  county-seat  of  Multno- 
mah County ;  on  the  Northern  Pacific,  Union 
Pacific,  and  Southern  Pacific  railroads.  It  is  lo- 
cated on  the  banks  of  the  Willamette  River,  12 
miles  from  its  confluence  with  the  Columbia 
River,  and  120  miles  from  the  Pacific  Ocean ; 
700  miles  north  of  San  Francisco  and  52  miles 
northeast  of  the  State  capital,  Salem.  It  is  an 
important  industrial,  commercial  and  shipping 
centre  and,  next  to  San  Francisco,  the  most 
notable  city  on  the  Pacific  coast.  Area,  40 
square  miles;  population  (1904)  Si  25.000. 

Topography. — The  city  is  built  on  a  natural 
slope  rising  gradually  from  the  river  back  to  the 
forest-covered  foothills,  and  the  mountains. 
There  are  many  natural  attractions  and  fine 
scenery  in  the  neighborhood,  including  a  num- 
ber of  picturesque  water-falls.  From  Portland 
Heights,  in  the  western  part  of  the  city,  can  be 
obtained  magnificent  views  of  five  snow-covered 
peaks  and  the  Willamette  and  Columbia  River 
valleys.  There  is  a  public  park  system  embrac- 
ing over  200  acres  and  650  miles  of  streets,  fully 
two  thirds  of  which  are  paved.  The  city  has  a 
most  enjoyable  climate,  being  much  warmer  in 
winter  than  many  Southern  cities  and  cooled  in 
summer  by  ocean  breezes. 

Public  Buildings. — Portland  being  a  modern- 
built  city  has  numerous  and  costly  buildings;  a 


city-hall,  post-office  and  custom-house,  each 
occupying  an  entire  block ;  Chamber  of  Com- 
merce Building,  Public  Library  (27,000  vol- 
umes). Union  Railroad  Depot,  Northwest  In- 
dustrial Exposition  Building,  the  Orcgonian 
building,  Marquam  Grand  Theatre,  Weinhard 
Building  (200x200  feet).  Medical  and  Law 
Schools  of  the  State  University,  the  Dekum  and 
Worcester  Buildings,  and  many  fine  residences. 
There  are  two  steel  and  two  wooden  bridges 
across  the  Willamette  River  and  there  are  two 
large  public  fountains  in  the  heart  of  the  city. 
There  are  numerous  charitable  institutions,  in- 
cluding the  Good  Samaritan,  Saint  Vincent  and 
Portland  Hospitals. 

Government. —  Portland  is  governed  by  a 
mayor  elected  every  two  years  and  a  unicameral 
council.  A  majority  of  the  city  officials  are  ap- 
pointed by  the  mayor  or  nominated  by  him  with 
the  consent  of  the  council.  The  members  of  the 
Board  of  Education  are  elected  by  the  citizens. 
The  system  of  waterworks,  owned  by  the  city, 
cost  nearly  $4,000,000,  and  includes  155  miles  of 
mains.  There  is  a  sewer  system  covering  go 
miles.  The  streets  are  lighted  by  electricity  at  a 
cost  of  about  870,000  per  annum.  The  police 
department  costs  annually  about  $100,000,  and 
the  fire  department  about  $125,000.  There  is 
an  annual  expenditure  for  public  education  of 
nearly  $250,000.  The  annual  cost  of  main- 
taining the  city  government  is  over  Sg6o,ooo. 
In  1003  the  net  debt  of  the  city  was  $5,637,000, 
and  the  assessed  property  valuation  $44,261,000. 

Manufactures. —  The  principal  manufactures 
of  Portland  are  lumber,  flour,  woolen  goods, 
furniture,  cordage,  beer,  wagons  and  carriages, 
engine  boilers,  clothing,  boots  and  shoes,  canned 
goods,  and  planing  mill  products.  There  are 
also  creameries,  paper  bag  factories,  coffee  and 
spice  mills,  paint  works,  saddlery  and  harness 
factories,  stock  yards,  soap  and  candle  works, 
and  an  immense  dry  dock  recently  completed. 
Excellent  water  power  for  manufacturing  pur- 
poses is  obtained  from  the  Willamette  Falls, 
at  Oregon  City,  12  miles  distant.  The  power 
is  transmitted  by  electricity  and  is  also  used  for 
lighting  the  city  and  for  operating  the  electric 
street  railways. 

Trade  and  Commerce. —  The  Willamette 
River  is  navigable  for  large  vessels,  and  a  con- 
siderable trade  is  carried  on  with  Great  Britain. 
Japan,  China,  Hawaii,  and  the  South  American 
republics.  The  annual  value  of  exports  which 
include  wheat,  flour,  wool,  fish,  timber,  etc.,  is 
over  $20,000,000.  The  manufacturing  establish- 
ments have  an  output  valued  at  more  than  $4q.- 
000.000  per  annum.  There  are  about  20  Na- 
tional, State  and  private  banks,  and  many  daily 
weekly,  and  monthly  periodicals.  Lumber, 
wheat,  oats,  hay,  flour,  wool,  hops,  and  salmon 
are  among  the  exports.  Portland  is  considered 
the  most  important  distributing  point  in  the 
Northwest,  its  wholesale  and  jobbing  trade  in 
1903  amounting  to  about  $175,000,000. 

The  industrial  interests  represent,  according 
to  the  census  of  1900,  an  invested  capital  of 
$13,332,000.  The  country  surrounding  Port- 
land is  rich  in  timber  and  minerals,  and  a  vast 
agricultural  region  is  tributary  to  this  rapidly 
growing  western  metropolis. 

Education. —  The  city  has  an  excellent  pub- 
lic school  system  with  an  enrolment  of  over 
15,000  scholars.     It  also  has  the  Portland  Uni- 
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versity,  Portland  Academy,  Saint  Helen's  School 
for  Girls,  the  Bishop  Scott  School,  and  as  al- 
ready stated  the  medical  and  law  schools  of 
the  State  University.  There  are  many  churches 
here,  all  leading  denominations  being  repre- 
sented. 

History.— The  city  of  Portland  was  founded 
in  1845  by  A.  L.  Lovejoy  and  T.  W.  Pettygrove, 
two  New  England  real  estate  men,  who  named 
the  new  town  after  Portland,  Maine.  It  re- 
ceived its  first  charter  as  a  city  in  1851.  A  dis- 
astrous fire  nearly  destroyed  the  city  in  1872 
and  again  in  1873.  In  the  latter  year  the  loss 
was  estimated  at  $1,400,000.  In  1891  it  annexed 
the  smaller  cities  of  East  Portland  and  Albina. 
Population.— The  growth  of  Portland  has 
been  almost  phenomenal.  In  1850  it  had  a  popu- 
lation of  821;  in  i860  of  2,874;  (1870)  8293- 
(1880)  17.577;  (1890)  46,385:  (1900)  90,426; 
(1904)  estmiated  115,000.  There  are  some 
3C,ooo  inhabitants  of  foreign  birth  and  800  of 
negro  descent.  H.\rvey  W.  Scott, 

Editor  of  the  Portland  '■Orcgonian.^ 
Portland,  Isle  of,  England,  in  the  south 
of  Dorset,  10  miles  west-southwest  of  Wey- 
mouth, a  precipitous  peninsula  supposed  to  have 
been  formerly  an  island.  It  forms  the  western 
boundary  of  Weymouth  Bay,  and  is  attached  to 
the  mainland  by  the  Chesil  Shingle  Bank.  It 
consists  of  a  mass  of  Portland  limestone  (see 
Portland  Beds),  and  is  about  four  miles  long 
by  one  and  a  half  miles  broad,  terminating 
southward  in  Portland  Bill.  It  is  a  noted  con- 
vict settlement,  and  its  most  prominent  object 
is  the  prison  on  the  top  of  a  hill.  A  great 
breakwater  at  the  northeast  end  forms  a  fine 
harbor  of  refuge,  used  as  a  naval  station. 
Tliere  are  several  villages  on  the  isle,  a  castle 
built  by  Henry  VIII.,  another  attributed  to 
William  Rufus,  the  rock-hewn  Verne  fortress, 
and  at  Portland  Bill  are  two  lighthouses.  Pop. 
{1901)    15,262. 

Portland  Beds,  in  geology,  a  series  of 
marine  beds  of  Upper  Oolitic  age,  found  chiefly 
in  Portland  (q.v.),  England,  and  also  in  Ox- 
fordshire, Buckinghamshire,  and  Yorkshire. 
They  constitute  the  foundation  on  which  the 
fresh-water  limestone  of  the  Lower  Purbeck  re- 
poses, and  are  divided  into  14  well-defined  beds ; 
the  first  nine  constitute  the  Portland  stone,  the 
remaining  five  the  Portland  or  marly  series. 
The  Portland  stone  is  again  subdivided  into  the 
building  beds,  namely,  the  first  two  and  the 
flinty  beds,  the  third  to  the  ninth.  About  50 
species  of  Mollusca  occur  in  the  Portland  beds, 
some  of  them  great  ammonites  and  Stcno- 
saurus,  Goniopholis,  and  Cetiosaurus,  are  among 
the  reptiles. 

Portland  Cement.  This  is  a  hydraulic 
material  made  by  calcining  at  nearly  white 
heat  an  artificial  mixture  of  carbonate  of  lime 
and  clay,  in  certain  definite  proportions,  and 
grinding  the  resulting  clinker  to  powder.  It  was 
first  made  by  Aspdin,  in  England,  in  1824,  and 
is  believed  to  have  been  named  from  its  resem- 
blance in  color,  when  hardened,  to  the  oolitic 
limestone  of  the  Island  of  Portland,  in  the  Eng- 
lish channel.  It  was  found  greatly  superior  to 
the  "Roman"  (natural-rock)  cement,  pozzuolana 
cement  and  hydraulic  lime  previously  used,  and 
its  manufacture  extended  rapidly,  especially  in 
England  and  Germany.  In  this  country  it  was 
first  successfully  made  at  Coplay,  Pa.,  in   1878. 


Until  after  1890  practically  all  the  Portland 
cement  used  was  imported  from  Europe;  after 
that  date  the  industry  increased  with  great  ra- 
pidity, until  the  United  States  ranks  as  the 
chief  cement-producing  country  of  the  world 
In  1904  there  were  in  the  United  States  76  fac- 
tories, which  together  produced  over  20  million 
barrels  of  Portland  cement.  Germany  produces 
about  15  millions  per  year,  England  9  millions, 
and  other  countries  11  millions,  making  the  total 
yearly  product  of  the  world  approximately  55 
million  barrels. 

The  materials  for  Portland  cement  are  (l) 
calcareous,  as  limestone,  chalk  or  marl,  and  (2) 
silicious,  as  clay,  shale  or  slag.  It  is  essential 
that  the  mixed  raw  materials  shall  contain  a 
certain  exact  percentage  of  carbonate  of  lime 
and  of  silicious  matter;  this  proportion  differs 
slightly  with  different  materials,  but  is  gener- 
ally about  75  per  cent  of  carbonate  of  lime  to  20 
per  cent  of  anhydrous  clay.  Limestones  contain- 
ing clay  are  of  frequent  occurrence,  and  if  a 
uniform  deposit  containing  just  the  right  amount 
of  clay  could  be  found,  Portland  cement  could 
be  made  from  it  simply  by  burning  and  grind- 
ing. No  such  deposits  are  known  or  likely  to 
be  discovered ;  true  Portland  cement  is  there- 
fore always  made  from  an  artificial  mixture  of 
materials.  A  near  approach  to  a  correct  cement 
mixture  is  found  in  Belgium,  where  a  small 
quantity  of  inferior  "natural  Portland"  is  made, 
and  in  the  Lehigh  Valley  region  in  eastern 
Pennsylvania  and  western  New  Jersey,  where 
two  thirds  of  the  Portland  cement  made  in 
the  United  States  is  manufactured,  llie  rock 
used  in  that  section  belongs  to  the  Trenton 
formation,  and  contains  generally  about  70  per 
cent  of  carbonate  of  lime,  the  balance  being 
chiefly  silicious  matter  of  the  composition  of 
clay.  At  the  mills  in  the  Lehigh  Valley  region 
this  "cement  rock"  is  ground  with  a  small 
amount  of  purer  limestone  to  bring  it  to  correct 
composition.  In  other  parts  of  the  country, 
pure  limestone,  or  marl, —  a  finely-divided,  soft 
form  of  carbonate  of  lime  deposited  from  fresh 
water  lakes  —  and  clay,  shale  or  slag  are  the 
materials  used.  Marl  is  employed  at  most  of  the 
factories  in  Michigan,  northern  Ohio  and  north- 
ern Indiana,  while  factories  using  limestone 
occur  in  nearly  every  State  in  the  Union.  In 
England,  northern  France,  western  Germany, 
and  Denmark,  chalk,  a  soft  and  nearly  pure 
form  of  carbonate  of  lime,  is  the  calcareous  ma- 
terial employed.  Marl  is  used  at  a  few  German 
factories,  and  limestone,  generally  more  or  less 
clay-bearing,  at  most  other  works  in  Europe. 

Material  for  Portland  cement  must  be  com- 
paratively free  from  magnesia,  as  more  than  5 
or  6  per  cent  of  this  impurity  is  claimed  to 
cause  cement  to  lose  strength  and  disintegrate 
at  long  periods.  Dolomitic  or  magnesian  lime- 
stones are  therefore  not  considered  suitable. 
The  clay  or  shale  must  be  silicious,  preferably 
containing  2.5  to  3  times  as  much  silica  as  of 
alumina  plus  iron  oxide.  Aluminous  clays  give 
an  inconveniently  fusible  clinker  and  generally 
a  too  quick-setting  cement. 

In  preparing  the  mixture,  the  proportions 
must  be  correct  and  uniform.  It  is  found  that 
best  results  are  obtained  with  mixtures  in  which 
the 

lime  —  alumina 

— ■ =  2.6  to  2.8 
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With  more  lime  than  the  above  maximum 
the  cement  is  liable  to  be  unsound,  and  to 
show  expansion  and  cracking.  With  less  lime 
than  the  minimum  the  clinker  will  be  too  fusible 
and  the  cement  liable  to  be  quick-setting.  With 
highly  silicious  materials,  however,  somewhat 
greater  latitude  is  allowable. 

The  following  tables  show  the  composition 
of  typical  materials  and  finished  cements : 


and  dried,  an  operation  involving  much  labor. 
In  1885,  Ransome  patented  in  England  a 
process  of  burning  cement  material  in  the  form 
of  powder  in  revolving  kilns  heated  by  a  flame 
of  gas.  The  invention  was  a  failure  in  Europe, 
but  was  taken  up  and  developed  by  American 
engineers  and  found  to  be  especially  adapted  to 
conditions  in  this  country,  where  fuel  is  com- 
paratively cheap  and  labor  dear.    Petroleum  was 
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Carbonate   of   lime..... 
Carbonate    of    magnesia 

Silica      

Alumina      

Iron     oxide 

Alkalies     


Cement 

rock 
Belgium 


76.96 
1.03 

15-75 
3-95 
1. 00 


Cement 

rock 

Martin's 

Creek.    Pa. 


75-76 
5.60 

12.03 
5.00 

1-25 


Chalk 

North 

Hants 

England 


97.09 
O.S3 
2.04 


Limestone 
Glens 
Falls, 
N.    Y. 


93.12 
3.32 
3-30 


Marl 

Sandusky 

Ohio 


91-77 
0.53 
0.22 


Clay 

Sandusky 

Ohio 


Shale 
Alpena, 
Mich. 


1-43 
3-80 
63.90 
15-92 
6.24 
4.69 


2.14 
>-55 
55-95 
17-43 
7.67 
2.86 
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Silica     

Alumina^    

Iron    oxide 

Lime 

Magnesia     

Sulph.     anhyd.  .  . 
Loss    on    ignition 


Folkstone 
England 


22.25 
8.87 
5.00 

61.35 
0.67 
0.89 


Biebrich 
Germany 


20.02 
8.38 
3-28 

62.66 
2. 10 
1.05 
1.64 


North- 
ampton, 
Pa. 


20.94 
7-19 
2.29 

61.64 
2.62 
1.09 
2.84 


Nazareth, 
Pa. 


20.60 
7.00 
3.10 

63-50 
2.85 
1.40 
1.40 


Vulcanite 
N.    J. 


21.70 
6.73 
2.49 

62.74 
2.57 
1.26 
1.48 


South 

Chicago 

111. 


22.06 
7-58 
2.72 

62.10 
2.68 
1.68 


Sandusky 
Ohio 


23-66 
6-54 
2-52 

64.00 
0.95 
1.27 
o.6q 


Chemical  analysis  of  cements  throws  but 
little  liglit  on  their  character,  owing  to  the 
impurities  introduced  by  the  ash  of  the  fuel,  and 
to  the  general  practice  of  adding  one  to  two  per 
cent,  of  gypsum,  after  burning,  to  regulate  the 
setting. 

In  the  manufacture  of  Portland  cement  the 
first  essential  is  to  mix  the  materials  in  correct 
proportion  and  grind  the  mixture  to  extreme 
fineness.  Failure  to  produce  cement  of  good 
quality  results  more  often  from  neglect  of  the 
latter  precaution  than  from  all  other  causes  com- 
bined. In  England,  the  mixture  of  chalk  and  clay 
is  generally  made  by  the  wet  process,  in  which 
the  materials  are  stirred  with  water  in  wash- 
mills  and  the  slurry  allowed  to  settle  in 
large  reservoirs  until  firm  enough  to  be  cut  into 
blocks  and  dried  by  the  waste  heat  of  the  burn- 
ing-kilns. The  dry  process  is  generally  used  in 
case  of  limestone  and  cement  rock,  both  in 
Europe  and  America.  In  this  the  materials  are 
crushed,  dried,  and  finely  ground  together  in 
tube-mills,  which  consist  of  revolving  cylinders 
partly  filled  with  rounded  pebbles.  Marl  and 
clay  are  usually  treated  by  a  semi-wet  process, 
in  which  the  materials  are  mixed  as  taken  from 
the  beds  and  ground  in  tube-mills  with  sufficient 
water  to  make  a  thick  slurry. 

The  burning  of  Portland  cement  was  for- 
merly done  in  simple  intermittent  vertical  kilns, 
similar  to  lime-kilns,  or  in  ring-kilns  of  the 
Hoffman  type,  consisting  of  a  number  of  cham- 
bers connected  to  a  central  stack,  into  which 
the  fuel  is  introduced  through  openings  in  the 
roof.  Later,  continuous  kilns  of  the  Dietzsch 
and  Shofer  type  were  adopted,  in  which  the 
bricks  of  dried  slurry  and  the  fuel  are  fed  in  at 
the  top  and  the  clinker  periodically  withdrawn 
at  the  bottom.  These  three  classes  of  kiln 
require  the   material   to  be  molded   into  bricks 


first  used  as  fuel,  and  later  this  gave  place  to 
powdered  coal,  blown  in  by  a  blast  of  air.  The 
rotary  process  was  found  to  yield  cement  supe- 
rior, in  some  respects,  to  the  product  of  the 
older  types  of  kiln,  and  to  be  adapted  to  the 
burning  of  cement  mixture  in  the  form  of  dry 
powder  or  wet  slurry,  without  previous  mold- 
ing into  bricks.  With  the  advantage  of  the 
rotary  kiln  the  American  Portland  cement  indus- 
try began  about  iSgo  a  career  of  wonderful 
expansion  and  development,  which  is  still  in 
active  progress.  At  the  present  time  there  are 
more  than  600  kilns  of  this  type  in  operation 
in  the  United  States,  and  within  the  past  two  or 
three  years  many  have  been  built  after  Ameri- 
can designs  in  the  leading  factories  of  Europe. 

The  modern  rotary  kiln  consists  of  a  steel 
cylinder,  generally  60  to  100  feet  in  length  and 
6  to  7  feet  in  diameter,  slightly  inclined  and 
so  mounted  as  to  revolve  upon  rollers.  It  is 
lined  with  fire-brick  and  heated  by  a  blast  of 
coal-dust  and  air  which  enters  through  a  hood 
at  the  lower  end.  The  cement  mixture,  in 
powder  or  as  wet  slurry,  is  continually  fed  in  at 
the  upper  end.  and  as  it  travels  downward  be- 
comes dried  (if  wet)  and  is  gradually  brought 
to  the  white  heat  of  the  hottest  zone,  issuing 
finally  in  the  form  of  black,  rounded  grains  of 
clinker  at  the  lower  end  of  the  kiln.  The 
passage  of  the  material  through  the  kiln  takes 
from  one  to  two  hours.  The  product  from 
each  kiln  is  from  150  to  250  barrels  per  day. 

The  clinker  is  cooled  by  a  blast  of  air  in 
towers  or  revolving  cylinders,  and  ground  to 
fine  powder,  usually  in  Griffin  mills  of  the  pen- 
dulum type  or  in  tube-mills.  About  two  per 
cent  of  gypsum  is  ground  with  the  clinker  to 
overcome  any  quick-setting  tendency  of  the  ce- 
ment. The  fineness  of  grinding  is  generally 
such   that   at  least  92  per   cent    of  the  product 
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will   pass   a   sieve   of   lOO  meshes   to  the   linear 
inch. 

Portland  cement  is  a  gray  powder  weighing 
about  no  pounds  per  cubic  foot.  Mixed  with 
water  to  a  paste,  it  sets  slowly,  resisting  pressure 
of  the  finger-nail  after  several  hours.  After 
setting  it  gains  rapidly  in  hardness,  and  bri- 
quettes of  neat  cement  of  one  square  inch  sec- 
tion show  a  tensile  strength  at  7  days  of  at 
least  500  pounds,  and  700  pounds  or  over  at  28 
days.  With  three  parts  sand  the  strength  is 
generally  200  to  300  pounds  in  7  days  and  300 
to  400  pounds  in  28  days.  The  increase  in 
strength  continues  through  a  long  period  of 
years. 

In  testing  Portland  cement  the  most  im- 
portant qualities  to  be  observed  are  fineness, 
time  of  setting,  tensile  and  compression  strength, 
and  soundness.  Fineness  is  determined  by  sift- 
ing through  standard  sieves  of  correct  number 
of  meshes  and  gauge  of  wire.  The  time  of 
setting  is  observed  by  filling  a  conical  ring  with 
a  soft  paste  of  the  cement  and  from  time  to 
time  bringing  in  contact  with  the  surface  a 
needle  of  i  millimetre  (.039  inch)  diameter 
loaded  to  weigh  300  grams  (10.58  ounces). 
When  the  needle  ceases  to  pass  through  the  mass 
the  initial  set  is  said  to  have  taken  place,  and 
when  it  makes  no  appreciable  mark  on  the  sur- 
face the  cement  is  said  to  have  its  final  set. 
For  tensile  strength,  briquettes  one  square  inch 
in  smallest  section  are  made  by  filling  standard 
molds  with  plastic  paste  of  cement  or  cement 
and  sand ;  these  are  kept  24  hours  in  moist  air, 
then  immersed  in  water,  and  broken  on  a  test- 
ing machine  at  the  age  of  7  and  28  days,  i 
year,  and  longer  periods.  Soundness  or  con- 
stancy of  volume  is  tested  by  making  pats  of 
cement,  with  thin  edges,  on  plates  of  glass, 
keeping  them  in  moist  air  24  hours,  and  then 
immersing  in  water.  After  long  periods  these 
pats  should  show  no  cracks  or  curvature.  A 
more  severe  and  expeditious  method  is  the 
boiling  test,  in  which  the  pats,  after  setting  24 
hours  in  moist  air.  are  exposed  for  three  hours 
to  steam  over  boiling  water.  Failure  in  either 
of  these  tests  shows  the  cement  to  be  unsound 
and  liable  to  expand  and  crack  in  use,  perhaps 
after    several    years. 

Although  Portland  cement  was  almost  un- 
known in  the  United  States  less  than  a  genera- 
tion ago.  its  use  has  been  taken  up  by  archi- 
tects and  engineers  with  such  ingenuity  and 
inventive  ability  that  this  country  now  leads  the 
world  in  the  variety  and  extent  of  its  appli- 
cations. Within  the  past  few  years,  stone,  brick 
and  timber  have  been  replaced  more  and  more 
extensively  by  cement  concrete,  and  new  uses 
for  this  material  are  discovered  almost  daily. 
There  is  good  reason  to  believe  that  the  open- 
ing of  the  20th  century  marks  the  beginning  of 
a  cement  age.     See  Cement. 

S.  B.  Newberry. 
Sandusky  Portland  Cement  Co..  Sandusky,  Ohio. 

Portland  Stone,  fi)  in  England,  a  lime- 
stone of  the  Upper  Oolite,  located  between  the 
Purbeck  Beds,  the  highest  of  the  Jurassic  Epoch, 
and  the  Kimmeridge  Clay.  It  is  so  named  from 
the  Isle  of  Portland,  where  it  is  found  in  greatest 
abundance.  It  was  once  an  important  building 
stone  in  England,  having  been  used,  for  in- 
stance, in  the  construction  of  Saint  Paul's  Ca- 
thedral.    (2)   In  the  United  States,  the  name  is 


applied  to  the  brownstone,  much  used  as  a 
building  stone  in  New-  York,  quarried  at  Port- 
land, Conn.  This  belongs  to  the  New  Red 
Sandstone  of  the  Triassic  Epoch. 

Portland  Vase,  a  beautiful  specimen  of 
Greek  art  found  in  a  marble  sarcophagus  at 
Monte  del  Grano,  near  Rome,  during  the  pontifi- 
cate of  Urban  VIII.  (1622-44).  It  is  formed  of 
glass  of  a  dark-blue  color,  and  is  ornamented 
with  relieved  figures  in  white  enamel.  It  is  10 
inches  high,  7  in  diameter  at  the  broadest  part, 
and  is  furnished  with  a  handle  on  each  side.  It 
was  placed  in  the  Barberini  Palace,  where  it  re- 
mained till  1770,  when  it  was  purchased  by  Sir 
William  Hamilton,  from  whose  possession  it 
passed  into  that  of  the  Duchess  of  Portland.  In 
1810  the  Duke  of  Portland  gave  it  on  loan  to 
the  British  Museum,  of  which  he  was  a  trustee. 
In  1845  a  stupidly  malicious  fellow,  or  more 
probably  a  lunatic,  who  had  been  admitted  to 
the  museum  as  a  visitor,  deliberately  smashed 
it  with  a  stone.  It  was  skilfully  repaired,  how- 
ever, and  is  exhibited  to  visitors. 

Porto  Alegre,  por'too  ii-Ia'gra,  Brazil,  cap- 
ital city  of  the  state  of  Rio  Grande  do  Sul, 
about  710  miles  from  Rio  Janeiro,  on  the  left 
bank  and  near  the  mouth  of  the  Jacuhy  River, 
and  northwest  of  the  Lagoa  dos  Patos,  on  rail- 
roads connecting  it  with  the  interior.  The 
streets  are  broad  and  clean  with  handsome 
squares.  The  charm  of  the  city  and  its  sur- 
roundings gave  it  the  Portuguese  name  of 
*Smiling  Harbor"  (Porto  Alegre).  A  hospital, 
theatre,  and  cathedral  are  the  main  public  build- 
ings. There  are  good  schools  and  a  large  colony 
of  Germans,  who  handle  most  of  the  city's  com- 
merce. This  consists  chiefly  of  the  produce  of 
the  rich  agricultural  and  grazing  lands.  It  has 
several  steamboat  lines,  to  Rio  Janeiro,  to  the 
German  colony  of  Sao  Leopoldo,  etc.  The  im- 
ports are  mostly  English  and  German  wares. 
Porto  Alegre  was  founded  in  1742  by  colonists 
from  the  Azores.     Pop.   (1900,  est.)    100,000. 

Porto  Cabello,  por'to  ka-bel'o,  or  Puerto 
Cabello,  pwar'to  ka-bal'yo,  Venezuela,  town, 
on  the  Caribbean  Sea :  about  60  miles  west  of 
Caracas.  A  part  of  the  town  is  on  a  small 
island,  which  is  connected  with  the  mainland 
by  a  bridge.  There  is  a  large  and  safe  harbor : 
and  steamer  connections  with  La  Guayra,  the 
port  of  Caracas,  and  railroad  connection  with 
Caracas.  There  is  considerable  trade  in  fruit 
and  grain.     Pop.   10,000. 

Porto  Rico,  por'to  re'ko,  an  island  of  the 
West  Indies  and  a  possession  of  the  United 
States ;  the  easternmost  and  smallest  of  the 
group  of  Greater  Antilles;  about  1,400  miles 
from  New  York,  1,000  miles  from  Havana, 
and  less  than  1,000  miles  from  Colon.  Re- 
public of  Panama:  lying  between  lat.  17°  50' 
and  18°  30'  N.  and  Ion.  65°  30'  and  67°  15'  W. 
The  estimate  of  its  area  commonly  accepted 
is  3.668  square  miles,  or,  without  Vieques,  3.550. 
Adjacent  and  subject  to  the  same  jurisdiction 
are  the  small  islands,  Vieques  and  Culebra,  in 
the  passage  between  Porto  Rico  and  the  Virgin 
group ;  !\lona,  between  Porto  Rico  and  Santo 
Domingo,  and  a  few  other  islets. 

Tofograpliy.  Climate,  and  Hydrography. — A 
chain  of  mountains,  the  summits  of  w'hich  arc 
ranged  in  two  nearly  parallel  lines  with  inter- 
vening tablelands  and  high  valleys,  cros.ses  the 
island    from    west    to    east,    culminating    in   the 
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peak  called  El  Vunque  (3,609  feet)  in  the  north- 
east. Lower  transverse  ridges,  running  north- 
ward and  southward  from  the  principal  chain, 
sink  into  the  wide  plains  which  border  the 
coasts.  The  eastern  and  northern  slopes,  val- 
leys, and  plains  receive  an  abundant  rainfall 
through  all  the  year,  while  the  regions  on  the 
other  side  of  the  mountains  are  often  parched 
by  drought.  The  mean  temperature  at  San 
Juan  ranges  in  different  years  from  78°  to  82° 
F.,  the  maximum  on  record  being  99°  and  the 
minimum  57°  F.  The  climate  of  the  highlands, 
where  the  mean  annual  temperature  is  ^2°  F. 
or  less,  is  agreeable,  barring  an  e.xcess  of  moist- 
ure at  some  points.  (See  also  paragraph  H\s- 
tory  for  statement  in  regard  to  hurricanes.) 
Streams  are  uncommonly  numerous,  and  some 
of  them  are  navigable  for  small  craft  near  their 
mouths.  On  the  north  coast  17  rivers  flow  into 
the  sea ;  on  the  east  coast,  9 ;  west  of  Cape  Mala 
Pascua  on  the  south  coast,  16;  on  the  west 
coast,  three,  beside  the  outlets  of  several  fresh- 
water lakes.  Harbors  are  those  of  San  Juan 
and  Culebra  (at  both  of  which  U.  S.  naval  sta- 
tions are  established),  Guanica,  and  Hobos  or 
Jovos. 

Mineral  Resources. —  It  is  certain  that  large 
quantities  of  gold  were  found  in  the  alluvium 
deposits  during  the  early  years  of  Spanish  occu- 
pation ;  it  seems  probable,  therefore,  that  lodes 
of  gold-bearing  quartz  or  conglomerate  will  be 
discovered  in  the  central  range  from  which  the 
streams  issue.  A  systematic  geological  and 
mineralogical  survey  is  required.  Casual  ex- 
plorations have  shown  the  presence,  in  several 
places,  of  magnetic  and  specular  iron,  agate  of 
good  quality,  garnet,  malachite,  manganite,  etc. 
Here,  as  throughout  the  Antillean  regions  (see 
Cuba  and  Central  America),  the  older  meta- 
morphic  rock  and  conglomerates,  even  on  the 
summits  of  the  mountains,  are  covered  with 
limestone  formations. 

Flora  and  Fauna. —  "Forestry  regulations,* 
according  to  Robert  T.  Hill,  "have  been 
more  wisely  observed  in  Porto  Rico  than  else- 
where in  the  West  Indies ;"  moreover,  in  the 
highlands  the  conditions,  both  in  soils  and  cli- 
mate, are  favorable  to  vegetation.  The  trees, 
which  are  noteworthy  on  account  of  their  size 
or  beauty,  are  the  several  species  of  palms  and 
tree-ferns,  tillandsia,  Cocobola  macrophylla,  lo- 
belia, etc.  Useful  woods  are  the  ausubo,  cedar. 
West  Indian  sandalwood,  ebony,  and  willow. 
Trees  producing  edible  fruits  and  plants  valu- 
able medicinally  are  especially  numerous.  The 
fauna  includes  no  indigenous  quadrupeds,  and, 
unlike  the  Caribbees,  Porto  Rico  is  not  infested 
by  poisonous  snakes  and  other  noxious  reptiles, 
though  centipedes  and  the  guabua  are  not  un- 
known. The  gigantic  tortoises  of  the  island  are 
said  to  be  closely  allied  to  those  of  the  Gala- 
pagos Islands  (q.v.).  Thousands  of  green  par- 
rots in  a  single  flock  may  be  seen  in  the  forests. 
Some  of  the  rivers  are  well  stocked  with  fish, 
and  the  fisheries  on  the  coast  are  valuable. 

Agriculture,  Co\nmcrce,  and  Manufactures. — 
—  Compared  with  that  of  the  other  West  In- 
dia islands,  Porto  Rico's  agriculture  is  re- 
markably diversified,  the  chief  products  being 
coffee  (annual  yield  about  60,000,000  pounds)  ; 
sugar  (80.000  to  nearly  100,000  tons)  ;  to- 
bacco (9,000  to  12,000  pounds)  ;  tropical  fruits, 
which  are  grown  for  export  in  increasing  quan- 


tities ;  rice,  of  the  upland  variety ;  and  such 
vegetables  and  nutritious  fruits  as  are  required 
for  the  consumption  of  the  inhabitants.  Cattle- 
raising  is  an  important  industry,  the  best  past- 
ures lying  on  the  northern  and  eastern  slopes. 
Exports  to  the  United  States  in  1903  were 
valued  at  $10,152,923;  imports  from  the  United 
States  at  $11,819,895.  The  total  value  of  ex- 
ports in  1903  was  given  as  $14,548,765;  of  im- 
ports from  all  countries  as  $13,939,418.  Manu- 
factures are :  sugar,  rum,  cigars,  cigarettes,  arti- 
cles of  wood,  etc.  The  salt  works  of  the  island 
produce  about   10,000,000  pounds  annually. 

Railways  and  Roads. —  The  undertaking  to 
encircle  the  island  with  a  railway  283  miles 
long  dates  from  1888.  By  1892  there  had  actu- 
ally been  built  119  miles.  Since  that  time  the 
lines  have  been  somewhat  extended,  but  the 
system  is  still  inadequate.  It  is  supplemented 
by  highways,  some  of  which  are  excellent. 

Government  and  Finances. —  See  History. 

Pof>utation  and  Education. —  On  10  Nov. 
1899  the  number  of  inhabitants  was  953,243 
(whites,  589,426;  mulattoes,  304,352;  negroes, 
59,390;  Chinese,  75).  The  populations  of  the 
chief  towns  were :  San  Juan,  the  capital,  32,048 ; 
Ponce,  27,952;  and  Mayaguez,  15,187.  The 
white  population  was  divided  into  three  classes : 
(i)  the  aristocracy  of  the  country,  not  seldom 
colonial  branches  of  excellent  families  of  Spain; 
(2)  trades-people  in  the  towns;  (3)  a  debased 
peasantry,  the  so-called  jibaros,  of  whom  Mr. 
van  Middeldyk  says:  "Intellectually  the  jibaro 
is  as  poor  as  he  is  physically.  His  illiteracy  is 
complete.*  Members  of  the  first  class  were 
usually  educated  in  Europe  or  the  United  States ; 
members  of  the  very  large  third  class  neither 
received  nor  realized  the  need  of  any  educa- 
tion whatever.  In  other  words,  the  demand  for 
schools  had  been  practically  restricted  to  the 
small  urban  population,  and  in  1899  only  16  or 
17  out  of  100  Porto  Ricans  could  read  and  write. 
Under  the  new  government  the  number  of 
schools  was  increased  to  800;  local  authorities 
were  required  to  provide  suitable  school  build- 
ings; primary  instruction  was  made  compulsory; 
and  existing  institutions  of  higher  education 
were  supplemented  by  professional,  normal, 
trades,  and  high  schools. 

History. —  On  19  Nov.  1493  Columbus  landed 
on  the  western  coast,  and  named  the  island  San 
Juan  Bautista.  14  Aug.  1509  Juan  Ponce  de 
Leon,  who  had  discovered  gold  on  the  island, 
was  appointed  governor  by  King  Ferdinand. 
The  natives,  who  called  their  island  Borinquen, 
and  had  chiefs  of  their  own,  were  enslaved  and 
forced  to  work  the  placer  deposits.  June  1511 
the  Indians  slaughtered  about  one  half  of  the 
Spanish  force,  but  were  reduced  to  submission. 
The  aboriginal  population  at  that  time  probably 
numbered  about  16,000  (not  600,000  —  an  esti- 
mate often  repeated,  but  resting  upon  a  wholly 
unwarranted  statement  in  Friar  Abbad's  'His- 
toria*)  ;  27  April  1515  Licentiate  Sancho  Velas- 
quez wrote  to  the  king  that,  excepting  the  In- 
dians assigned  to  the  royal  estates  and  those  of 
the  crown  officers,  "there  are  not  4.000  left." 
More  than  one  half  of  the  natives  perished;  the 
rest  gradually  blended  with  the  invaders  and 
their  African  slaves.  About  this  time  it  became 
customary  to  refer  to  the  capital  as  "Puerto 
Rico,"  instead  of  Caparra.  Thus  modern  usage 
precisely  reverses   the  original   intent;   for   the 
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name  Columbus  gave  to  the  island  is  applied 
only  to  its  chief  town,  while  the  name  by  which 
Ferdinand  designated  the  settlement  on  the 
northern  "port"  has  supplanted  both  "Borin- 
quen"  and  "San  Juan  Bautista."  On  26  Feb.  1521 
Ponce  sailed  on  his  second  expedition  to  Florida. 
Again  disappointed  and  repulsed,  he  did  not  re- 
turn to  Porto  Rico,  but  sought  refuge  in  Cuba, 
where  he  died.  On  18  April  1533  the  authori- 
ties of  the  capital  petitioned  the  empress  against 
the  further  introduction  of  African  slaves.  It 
appears  from  a  letter  written  by  Governor  Lando 
to  the  emperor  in  1534,  that  very  few  negroes 
had  been  sent  to  the  island  up  to  that  time;  but 
a  few  years  later  they  arrived  in  large  numbers, 
taking  the  place  of  the  Indian  laborers.  Palm 
Sunday,  1554,  the  principal  settlement  on  the 
south  coast  was  destroyed  by  a  landing  party 
from  three  French  ships.  On  22-25  Nov.  1595 
Sir  Francis  Drake,  commanding  a  strong  fleet, 
attacked  San  Juan.  That  port  was  well  defended, 
and  the  English  withdrew.  Two  years  later  a 
large  body  of  English  troops  occupied  San  Juan 
for  a  few  months.  From  25  Sept.  to  2  Nov. 
1625  San  Juan  was  besieged  by  a  Dutch  fleet; 
1640  to  1780  expeditions  were  equipped  in  Porto 
Rico  for  the  long  struggle  with  the  buccaneers ; 
17  April  1797  an  English  fleet  under  Admiral 
Harvey  with  troops  commanded  by  Sir  Ralph 
Abercrombie  appeared  before  San  Juan.  An  in- 
effectual siege  was  maintained  until  I  May.  To 
the  city,  as  a  reward  for  gallant  resistance  at 
this  time,  was  granted  the  privilege  of  adding 
the  words  "very  noble  and  very  loyal"  to  its 
coat-of-arms.  Loyalty  was  strikingly  evinced 
early  in  the  following  century.  On  20  Dec.  l8ig, 
in  Feb.  1825,  and  Nov.  1829  expeditions  from  Co- 
lombia landed  in  Porto  Rico,  to  encourage  the 
inhabitants  to  rebel  against  Spain ;  they  were  not 
welcomed  as  deliverers,  but  expelled  as  free- 
booters. Nevertheless,  in  1837,  Porto  Rico 
was  deprived  of  the  right  of  representation  in 
the  Spanish  Cortes.  During  40  years  the  cap- 
tains-general as  a  rule  favored  a  systematic 
demoralization  of  the  common  people.  "While 
they  dance  and  gamble,  they  will  not  conspire,* 
said  one  of  these  pernicious  governors.  On  20 
Sept.  1868  the  "insurrection  of  Lares"  broke 
out  — an  insignificant  rising,  quickly  suppressed. 
As  one  result  of  the  revolution  of  that  year  in 
Spain,  Porto  Rico  was  again  permitted  to  send 
representatives  to  the  Cortes.  On  22  March  1873 
the  slaves  in  Porto  Rico  were  manumitted, 
31,000  receiving  freedom  in  a  single  day.  The 
slaveholders  were  paid  in  government  bonds, 
which  a  foreign  syndicate  bought  up  at  IS  per 
cent  Then  followed  a  period  of  marked  polit- 
ical unrest,  mainly  due  to  financial  distress ;  15 
March  1895  the  reform  laws  were  enacted,  but 
not  promptly  applied;  25  Nov.  1897  the  royal 
decree  conceding  autonomy  to  Porto  Rico  was 
signed ;  21  April  1898  Governor-General  Macias 
suspended  the  constitutional  guarantees  and  de- 
clared the  island  in  a  state  of  war.  On  that 
day  war  began  between  the  United  States  and 
Spain,  though  not  formally  declared  until  the  25th. 
On  25  July  i&)8  American  forces  occupied 
Guanica;  three  days  later  Ponce;  12  Aug.  1898 
the  protocol  was  signed  providing  for  the  cession 
of  Porto  Rico,  etc.,  to  the  United  States ;  18 
Oct.  i8g8  the  last  of  the  Spanish  troops  to  sail 
embarked  for  the  Peninsula ;  forces  of  the 
United    States    occupied    San    Juan,    Maj.-Gen. 


John  R.  Brooke  taking  up  the  duties  of  military 
governor.  His  successors  in  that  office  were: 
on  9  Dec.  1898,  Maj.-Gen.  Guy  V.  Henry,  and 
9  May  1899,  Brig-Gen.  George  W.  Davis.  On  8 
Aug.  1899  a  hurricane,  accompanied  by  excessive 
rainfall,  devastated  the  island,  3,369  persons  be- 
ing killed  outright,  while  thousands  died  from 
starvation.  The  army  distributed  32,000,000  ra- 
tions to  the  sufferers.  Disasters  of  this  nature 
have  befallen  Porto  Rico  more  than  20  times 
since  the  year  1515,  occurring  most  commonly  in 
July,  August,  and  September.  On  12  April  1900 
an  act  of  Congress  required  that  there  should  be 
established  for  Porto  Rico  a  modified  terri- 
torial form  of  government,  consisting  of  execu- 
tive, legislative,  and  judicial  branches.  For  the 
benefit  of  such  government  a  tariff  of  15  per 
cent  was  imposed  on  imports  from  the  United 
States  into  Porto  Rico,  and  vice  versa.  On  i 
May  1900  civil  government  was  inaugurated,  hav- 
ing the  following  general  features :  Governor  ap- 
pointed by  President  of  the  United  States ;  Leg- 
islative Assembly,  including  Executive  Council 
(Governor,  chief  American  officials,  and  five 
Porto  Rican  members,  appointed),  and  the 
House  of  Delegates  (35  members  elected  by  the 
people)  ;  judiciary,  including  supreme  and  U.  S. 
district  court.  The  first  governor  was  Hon. 
Charles  H.  Allen.  His  successor,  23  July  1900, 
Hon.  William  H.  Hunt ;  25  July  1901  the  Presi- 
dent proclaimed  cessation  of  tariff  duties  be- 
tween Porto  Rico  and  the  United  States.  On  2 
Dec.  1901  the  Supreme  Court  of  the  United 
States  decided  that  Porto  Ricans  are  not  ipso 
facto  citizens  of  the  United  States.  December 
1902  the  insular  treasury  had  on  hand  a  consid- 
erable balance  from  revenues  produced  by  the 
system  of  local  taxation  enacted  by  the  Legis- 
lative Assembly. 

Bibliography. —  Abbad,  Fray  liiigo,  'Historia 
geografica,  civil  y  natural  de  San  Juan  Bautista 
de  Puerto  Rico>  ;  Brau,  'Porto  Rico  y  su  his- 
toria*;  Carroll,  'Report  on  the  Island  of  Porto 
Rico'  ;  'Census'  (War  Department  of  the 
United  States);  Davis,  Brig.-Gen.  Geo.  W..  'Re- 
port of  the  Military  Governor  of  Porto  Rico  on 
Civil  Affairs';  Hill,  'Cuba  and  Porto  Rico'; 
van  Middeldyk,  'The  History  of  Puerto  Rico.' 
Marrion  Wilcox^ 
Authority  on  Lalin-Aincnca. 

Porto  Rico  Expedition,  Military  and 
Naval  Society  of  the,  an  association  formed 
in  1900,  to  bring  into  permanent  relationship  the 
men  connected  with  the  military  and  naval  oper- 
ations during  the  Spanish-.\merican  War,  which 
led  to  the  acquisition  of  Porto  Rico  by  the 
United  States.  There  are  three  classes  of  mem- 
bers, active,  associate,  and  honorary. 

Porto  Santo,  por'too  san'too,  an  island 
northeast  of  the  Madeira  Islands,  about  40  miles, 
and  a  dependency  of  Madeira  (q.v.).  Its  area 
is  about  20  square  miles.  The  soil  is  remarkably 
productive. 

Portobello,  por-to-bel'o,  Scotland,  a  sub- 
urban watering-place  of  Edinburgh,  three 
miles  to  the  east,  on  the  Firth  of  Forth.  Its 
first  house  was  built  in  1742  by  one  of  Admiral 
Vernon's  officers,  in  the  expedition  against 
Puerto  Bello,  whence  its  name,  but  its  progress 
dates  like  that  of  its  east  extension,  Joppa,  from 
1804.  It  has  some  manufactures  of  glass,  pot- 
tery, bricks,  etc.,  and  is  fully  equipped  with  the 


PORTOVIEJO  —  PORTSMOUTH 


usual  accompaniments  of  a  popular  summer  sea- 
bathing resort.     Pop.   (1901)  9,189. 

Portoviejo,  p6r"t6-ve-a-h6,  Ecuador,  the 
administrative  seat  of  Manabi  Province,  100 
miles  north  of  Guayaquil.  It  was  founded  in 
1534,  and  was  frequently  captured  and  destroyed 
by  buccaneers.  It  has  manufactures  of  straw 
hats.     Pop.   10,000. 

Por'traiture.    See   Painting,   Photography. 

Portsea,  port'se,  England.  See  Ports- 
mouth. 

Portsmouth,  ports'miith,  England,  the 
principal  naval  station  of  Great  Britain,  a  sea- 
port town  and  municipal  countyship,  in  Hamp- 
shire, on  the  southwest  extremity  of  Portsea, 
68  miles  southwest  of  London  by  rail. 

The  island  of  Portsea  is  bounded  on  the  east 
by  Langston  Harbor,  on  the  west  by  Portsmouth 
Harbor,  and  on  the  south  by  the  roadstead  or 
channel  of  Spithead,  across  which  is  the  Isle  of 
Wight ;  it  is  separated  from  the  mainland  by  a 
narrow  creek  called  Portbridge  Canal.  The 
county  borough  comprises  Portsmouth  proper, 
Portsea,  and  several  suburbs,  these  being  now 
more  e.xtensive  than  the  towns  to  which  they 
belong.  Both  towns,  united  so  as  to  form  a 
fortress,  are  protected  by  one  of  the  most  ex- 
tensive modern  systems  of  fortifications,  which 
have  replaced  the  former  moats,  walls,  and  ram- 
parts, entered  by  four  gates,  one  of  them  de- 
signed by  Inigo  Jones.  The  suburbs  consist  of 
Landport  and  Kingston  adjacent  to  Portsea  on 
the  north,  and  of  Southsea,  on  the  east  side  of 
the  town  of  Portsmouth.  The  two  first  named 
districts  are  for  the  most  part  occupied  by 
artisans  connected  with  the  royal  naval  dock- 
yard in  Portsea.  A  fine  park,  the  Victoria,  is  in 
a  conveniently  central  situation.  Southsea  is  one 
of  the  favorite  English  seaside  resorts.  Its  situ- 
ation commands  fine  views  of  the  anchorage  at 
Spithead,  and  of  the  Isle  of  Wight.  Southsea 
common,  which  extends  down  to  the  beach, 
forms  a  fine  public  recreation  ground,  and  on  it 
troops  from  the  neighboring  garrisons  are  often 
assembled  for  field  days  and  reviews.  Southsea 
Castle  with  its  adjacent  earthworks,  the  batteries 
of  the  Gosport  side,  and  the  circular  forts  in 
the  roadstead,  command  the  entrance  to  Ports- 
mouth Harbor.  The  town  of  Gosport  on  the 
opposite  side  of  the  harbor  entrance  is  connected 
with  Portsmouth  by  a  floating  bridge  ferry. 

The  best  street  in  Portsmouth  is  the  High 
Street,  which  divides  the  town  into  two  nearly 
equal  parts,  and  contains  the  principal  shops, 
hotels,  and  places  of  business.  The  promment 
public  buildings  include  Government  House , 
the  splendid  new  town-hall  opened  in  1890;  the 
post-office,  the  Grammar  School,  Athensum, 
theatre,  hospital,  Sailors'  Home,  Central  Railway 
Station;  the  parish  church  (St.  Thomas  a 
Becket's),  built  about  1170;  the  Roman  Catholic 
Cathedral  with  schools  adjacent;  the  Presby- 
terian Church  ;  the  Independent  Chapel  in  King 
Street ;  and  numerous   other  places  of  worship. 

The  royal  dockyard,  which  has  recently  been 
extended  by  the  addition  of  new  docks  and 
basins,  covers  an  area  of  about  500  acres.  It 
is  enclosed  by  a  wall  14  feet  high,  and  entered 
by  a  lofty  gateway.  It  includes  vast  store- 
houses, machine-shops,  extensive  slips  and  docks, 
ranges  of  handsome  residences  for  the  port- 
admiral    and    other   officials,    etc.     Outside   the 


dockyard  an  area  of  14  acres  contains  the  gun- 
wharf,  where  vast  numbers  of  guns  and  other 
ordnance  stores  are  kept ;  and  there  is  an  armory 
with  25,000  stand  of  small  arms. 

Portsmouth  has  no  important  manufactures 
except  those  connected  with  its  naval  establish- 
ments, and  a  few  large  breweries  Its  trade,  both 
coasting  and  foreign,  is  of  considerable  extent; 
the  former  consisting  chiefly  of  coals  from  the 
Welsh  and  Newcastle  coal  fields,  cattle  and  sheep 
from  the  Isle  of  Wight  and  the  west  of  England, 
and  large  quantities  of  corn  and  provisions  from 
Ireland ;  and  the  latter  of  wine  from  different 
parts  of  the  continent,  eggs  from  France,  and 
timber  from  the  Baltic. 

Portsmouth  is  mentioned  in  the  Saxon 
Chronicle  as  existing  in  501.  It  appears  to  have 
taken  the  place  of  Porchester,  which  as  Partus 
Magnus  had  been  selected  by  the  Romans  for  a 
naval  station,  but  became  unfit  for  that  purpose 
in  consequence  of  the  silting  of  the  harbor. 
During  the  reign  of  .Mfred  a  fleet  of  nine  ships 
fitted  at  the  port  defeated  the  Danes,  who  had 
long  infested  the  coast ;  and  immediately  before 
the  Conquest  a  large  fleet  was  fitted  out  here 
to  intercept  the  Norman  armament.  About  1256 
Henry  HI.  assembled  an  army  here  for  the  in- 
vasion of  France.  In  1377  Portsmouth  was  at- 
tacked by  the  French,  who  succeeded  in  burning 
a  part  of  the  town.  This  disaster  appears  to 
have  shown  the  necessity  of  fortifying  the  place, 
and  the  works,  commenced  by  Edward  IV.,  were 
much  improved  and  extended  during  succeeding 
reigns.  The  town  was  taken  by  the  Parlia- 
mentarians in  1642.  The  Royal  George  battle- 
ship in  1792  heeled  over  and  sank  in  Portsmouth 
harbor,  drowning  nearly  1,000  persons.  Pop. 
(1901)    189,160. 

Portsmouth,  N.  H.,  city,  one  of  the  coun- 
ty-seats of  Rockingham  County;  on  the  Pisca- 
taqua  River  near  its  mouth,  and  on  the  Boston 
&  Maine  railroad;  60  miles  north  of  Boston. 
It  was  first  settled  in  1623  by  a  company  under 
the  direction  of  Fernando  Gorges,  and  was  under 
the  jurisdiction  of  Massachusetts  until  1679, 
when  New  Hampshire  became  a  separate  colony. 
It  was  incorporated  as  a  town  in  1653.  when  it 
received  the  name  of  Portsmouth,  and  became 
a  city  in  1849.  It  was  the  capital  of  the  State 
for  some  time,  and  is  now  alternately  with 
Concord  the  seat  of  the  sessions  of  the  United 
States  district  court  of  New  Hampshire.  It 
is  built  on  a  peninsula,  and  has  an  excellent 
harbor,  deep,  well  sheltered,  and  always  free 
from  ice ;  it  is  the  only  seaport  in  the  State, 
yet  has  practically  no  foreign  commerce,  but  a 
considerable  coasting  trade,  particularly  in  coal. 
The  harbor  is  protected  by  earthworks  at 
Jaffrey's  Point  and  Gerrish's  Island.  The  manu- 
facturing establishments  are  important ;  they  in- 
clude breweries,  boot  and  shoe  factories,  cotton 
mills  and  marble  works ;  shipbuilding  was  for- 
merely  an  important  industry,  and  small  vessels 
are  still  built.  It  has  railroad  and  trolley 
connection  with  York  Beach,  Hampton  Beach, 
and  other  popular  summer  resorts ;  and,  in  the 
summer,  daily  steamboat  connection  with  the 
Isles  of  Shoals.  It  is  a  quiet  city  and  old-fash- 
ioned in  appearance,  containing  many  colonial 
houses  of  historic  interest;  chief  among  these 
are  the  Wentworth  house  and  the  Langdon 
house.  Other  buildings  of  note  are  the  Saint 
John's    Church,   the   Federal   custom-house   and 
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the  AtheiiEcum.  The  latter  has  a  library  of 
about  25,000  volumes  (1904),  and  there  is  also 
a  public  library  of  over  16,000  volumes.  The 
city  contains  a  Home  for  Indigent  Women,  a 
Home  for  Children  and  other  charitable  insti- 
tutions. The  navy  yard,  which  is  officially 
known  as  the  Portsmouth  navy  yard,  is  situated 
on  an  island  of  the  Piscataqua  (formerly  known 
as  Fernald's  Island),  within  the  limits  of  the 
township  of  Kittery,  Maine.  It  has  a  large  dry 
dock,  and  in  the  days  of  wooden  ships  many  were 
built  here.  For  many  years  the  historic  frigate 
Constitution  was  kept  at  this  navy  yard,  until 
taken  to  Charleston.  In  1898,  the  Spanish 
prisoners  from  Cervera's  fleet  were  brought  here 
and  given  comfortable  quarters  on  a  small  island 
connected  with  the  navy  yard  island. 

The  city  government  is  vested  in  a  mayor, 
who  holds  office  for  a  year,  and  a  legislative 
council  with  two  branches.  The  police  com- 
missioners are  appointed  by  the  State.  The 
waterworks  are  under  municipal  management. 
Pop.    (1890)    9,827;    (1900)    10,637. 

Portsmouth,  Ohio,  city,  county-seat  of 
Scioto  County;  at  the  confluence  of  the  Scioto 
and  Ohio  rivers,  at  the  southern  terminus  of  the 
Ohio  Canal,  and  on  the  Chesapeake  &  O.,  the 
Baltimore,  O.  &  S.,  and  the  Norfolk  &  W. 
R.R.'s ;  about  80  miles  in  a  direct  line  south  of 
Columbus  and  95  miles  east  by  south  of  Cincin- 
nati. It  has  steamboat  connection  with  all  the 
Ohio  River  ports.  It  was  settled  in  1803  and  in 
1814  was  incorporated.  It  is  in  an  agricultural 
region,  and  in  the  vicinity  are  valuable  deposits 
of  fire-clay.  It  is  the  commercial  centre  of  an 
extensive  mining  and  manufacturing  section. 
The  chief  manufactures  of  the  city  are  foundry 
and  machine-shop  products,  paving  and  building 
brick,  fire-brick,  cars,  lumber  products,  stoves, 
ranges,  beer,  rectified  spirits,  paper  boxes, 
wagons,  carriages,  furniture,  veneer  factory 
products,  and  boots  and  shoes.  In  1901  the 
invested  capital  in  manufacturing  plants  was 
nearly  $5,000,000;  and  the  value  of  the  products 
for  the  same  year  was  about  $8,000,000.  The 
principal  public  buildings  are  the  Government 
Ijuilding,  county  court-house,  municipal  build- 
ings, some  of  the  business  blocks,  the  church 
and  educational  buildings.  It  has  a  city  hospital, 
homes  for  old  ladies,  and  orphanages.  The 
educational  institutions  are  the  public  and  parish 
schools,  several  private  schools,  a  public  library, 
and  the  Hamilton  Peebles  Reading  Room.  The 
principal  parks  are  Athletic,  Grandview,  York, 
Millbrook,  and  Tracy.  In  the  vicinity  are  in- 
teresting remains  of  the   Mound   Builders. 

The  government  is  vested  in  a  mayor,  who 
holds  office  two  years,  and  a  council.  The 
administrative  officials  who  are  chosen  by  popu- 
lar vote  are  the  members  of  the  school  board, 
the  justices  of  the  peace,  the  board  of  public 
service,  the  assessors,  city  treasurer,  city  so- 
licitor, and  city  auditor.  The  business  manage- 
ment of  the  city  is  in  charge  of  the  board  of 
public  service.  Other  subordinate  officials  are 
appointed  by  the  mayor,  subject  to  approval  by 
the  council,  or  are  elected  by  the  council.  The 
city  owns  and  operates  the  electric  light  plant 
and  the  waterworks.  Pop.  (1890)  12,394; 
(1900')    17,870. 

Portsmouth,  Va.,  city,  county-seat  of  Nor- 
folk  County ;    on    the   Elizabeth   River,   and   on 


the  Atlantic  Coast  Line,  the  Seaboard  Air  Line, 
and  the  Southern  R.R.'s;  opposite  Norfolk,  with 
which  it  is  connected  by  ferry.  It  was  settled 
in  1752  and  in  1858  was  chartered  as  a  city.  The 
site  of  the  present  navy  yard  was  occupied  bv  a 
British  shipyard  prior  to  the  Revolution.  The 
harbor  is  one  of  the  best  on  the  coast.  There  is 
a  steamer  line  to  Baltimore,  and  regular  steamer 
connections  with  the  chief  Atlantic  coast  cities. 
The  city  is  better  known  for  its  commercial 
interests  than  for  its  manufacturing  industries; 
but  it  has  a  number  of  industrial  establish- 
ments, chief  of  which  are  railroad  shops,  cotton 
mills,  storage-plants,  and  lumber  yards.  It  ex- 
ports large  quantities  of  lumber,  cotton  and 
cotton  products,  naval  stores,  pig-iron,  fruits, 
and  vegetables.  It  has  a  United  States  navy 
yard,  which  has  a  plant  for  constructing  steel 
ships,  and  two  dry  docks.  It  has  also  a  LTnited 
States  Navy  Hospital,  and  in  the  northern  part 
of  the  city,  a  public  park.  Trinity  Church 
(P.  E.)  is  of  historical  interest.  The  first  build- 
ing on  the  present  site  w-as  erected  in  1762.  A 
portion  of  the  city  is  reserved  for  a  residential 
section,  and  many  of  the  business  men  of  Nor- 
folk have  their  homes  in  Portsmouth.  In  1901 
the  customs  district  of  Norfolk  and  Portsmouth 
had  a  foreign  commerce  of  nearly  $11,000,000. 
The  government  is  administered  under  a  revised 
charter  of  1893,  which  provides  for  a  mayor,  who 
holds  office  four  years,  and  a  council.  The 
members  of  the  board  of  health  and  the  school 
board  are  elected  by  the  council.  Pop.  (1890) 
13,268;    (1900)    17,427. 

Portsmouth,  Treaty  of.  .After  nearly  16 
months  of  war  between  Russia  and  Japan  (see 
M.'\NCHURi.\)  President  Roosevelt  in  the  early 
part  of  May  1905  made  known  his  sincere  belief 
that  the  time  had  come  for  the  two  belligerents 
to  end  the  war  and  conclude  peace.  In  accord- 
ance with  these  proposals  Russia  and  Japan 
named  their  plenipotentiaries,  who  were  sent 
to  the  Portsmouth,  N.  H.,  Navy  Yard,  which 
had  been  selected  as  the  place  of  conference, 
and  on  10  August  the  negotiations  were  be- 
gun. On  29  .August  an  accord  was  brought 
about,  the  treaty  signed  by  the  plenipotentiaries 
on  5  September,  and  approved  by  the  Emperor 
of  Japan  and  the  Czar  of  Russia  on  14  October 
to  take  effect  on  the  i6th.  The  full  text  is  as 
follows  : 

The  Emperor  of  Japan,  on  one  part,  and 
the  Emperor  of  All  the  Russias,  on  the  other 
part,  animated  by  a  desire  to  restore  the  bless- 
ings of  peace  to  their  countries,  have  resolved 
to  conclude  a  treaty  of  peace,  and  have  for  this 
purpose  named  plenipotentiaries,  that  is  to  say, 
for  His  Majesty  the  Emperor  of  Japan,  Baron 
Komura  Jutaro  Jusami,  Grand  Cordon  of  the 
Imperial  Order  of  the  Rising  Sun,  his  Minister 
for  Foreign  Affairs,  and  his  Excellency  Takahira 
Kogoro,  Imperial  Order  of  the  Sacred  Treasure, 
his  Minister  to  the  United  States,  and  for  His 
Majesty  the  Emperor  of  All  the  Russias._  his 
Excellency  Serge  Witte,  his  Secretary  of  State 
and  President  of  the  Committee  of  Ministers 
of  the  Empire  of  Russia,  and  his  Excedency 
Baron  Roman  Rosen,  Master  of  the  Imperial 
Court  of  Russia.  His  Majesty's  Ambassador  to 
the  United  States,  who,  after  having  exchanged 
their  full  powers,  which  were  found  to  be  in 
good  and  due  form,  have  concluded  the  follow- 
ing articles: 
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Article  1.  There  shall  henceforth  be  peace 
and  amity  between  tlieir  Majesties  tlie  Emperor 
of  Japan  and  tlie  Emperor  of  All  the  Riissias  and 
between  their  respective  States  and  subjects. 

Article  2.  The  Imperial  Russian  Govern- 
ment, acknowledging  that  Japan  possesses  in 
Korea  paramount  political,  military,  and  eco- 
nomical interests,  engages  neither  to  obstruct 
nor  interfere  with  measures  for  the  guidance, 
protection,  and  control  which  the  Imperial  Gov- 
ernment of  Japan  may  find  necessary  to  take  in 
Korea. 

It  is  understood  that  Russian  subjects  in 
Korea  shall  be  treated  in  exactly  the  same  man- 
ner as  the  subjects  and  citizens  of  other  foreign 
powers;  that  is  to  say,  they  shall  be  placed  on  the 
same  footing  as  the  subjects  and  citizens  of  the 
most  favored  nation. 

It  is  also  agreed  that  in  order  to  avoid  causes 
of  misunderstanding  that  the  two  high  contract- 
ing parties  will  abstain  on  the  Russian-Korean 
frontier  from  taking  any  military  measure  which 
may  menace  the  security  of  Russian  or  Korean 
territory. 

Article  3.  Japan  and  Russia  mutually  en- 
gage: 

First.  To  evacuate  completely  and  simultane- 
ously Manchuria  except  the  territory  afTected  by 
the  lease  of  the  Liaotung  Peninsula  in  conformity 
with  the  provisions  of  the  additional  Article  I. 
annexed  to  the  treaty,  and 

Second.  To  restore  entirely  and  completely 
to  the  exclusive  administration  of  China  all  the 
portions  of  Manchuria  now  in  occupation  or  un- 
der the  control  of  the  Japanese  or  Russian  troops 
with  the  exception  of  the  territory  above  men- 
tioned. 

The  Imperial  Government  of  Russia  declare 
that  they  have  not  in  Manchuria  any  territorial 
advantages  or  preferential  or  exclusive  conces- 
sions in  the  impairment  of  Chinese  sovereignty 
or  inconsistent  with  the  principle  of  equal  oppor- 
tunity. 

Article  4.  Japan  and  Russia  reciprocally 
engage  not  to  obstruct  any  general  measures, 
common  to  all  countries  which  China  may  take 
for  the  development  of  the  commerce  or  industry 
of  Manchuria. 

Article  5.  The  Imperial  Russian  Govern- 
ment transfer  and  assign  to  the  Imperial  Gov- 
ernment of  Japan,  with  the  consent  of  the  Gov- 
ernment of  China,  the  lease  of  Port  Arthur, 
Ta-Lien,  and  the  adjacent  territory  and  terri- 
torial waters  and  all  rights,  privileges,  and  con- 
cessions connected  with  or  forming  part  of  such 
lease,  and  they  also  transfer  and  assign  to  the 
Imperial  Government  of  Japan  all  public  works 
and  properties  in  the  territory  affected  by  the 
above  mentioned  lease. 

The  two  contracting  parties  mutually  engage 
to  obtain  the  consent  of  the  Chinese  Govern- 
ment mentioned  in  the  foregoing  stipulation. 

The  Imperial  Government  of  Japan  on  their 
part  undertake  that  the  proprietary  rights  of 
Russian  subjects  in  the  territory  above  referred 
to  sliall  be  perfectly  respected. 

Article  6.  The  Imperial  Russian  Govern- 
ment engage  to  transfer  and  assign  to  the  Im- 
perial Government  of  Japan  without  compensation 
and  with  the  consent  of  the  Chinese  Government 
the  railway  between  Chang-chun-fu  and  Kuan- 
chang-tsu  and  Port  Arthur,  and  all  the  branches 
together  with  all  the  rights,  privileges,  and  prop- 
erties appertaining  thereto  in  that  region,  as  well 


as  all  the  coal  mines  in  said  region  belonging  to 
or  worked  for  the  benefit  of  the  railway.  The 
two  high  contracting  parties  mutually  engage  to 
obtain  the  consent  of  the  Government  of  China 
mentioned  in  the  foregoing  stipulation. 

Article  7.  Japan  and  Russia  engage  to  ex- 
ploit tlieir  respective  railways  in  Manchuria  ex- 
clusively for  commercial  and  industrial  purposes 
and  nowise  for  strategic  purposes.  It  is  under- 
stood that  this  restriction  does  not  apply  to  the 
railway  in  territory  affected  by  the  lease  of  the 
Liao-Tung  Peninsula. 

Article  8.  The  Imperial  Governments  of 
Japan  and  Russia,  w'ith  the  view  to  promote  and 
facilitate  intercourse  and  traffic,  will  so  soon  as 
possible  conclude  a  separate  convention  for  the 
regulation  of  their  connecting  railway  services  in 
Manchuria. 

Article  9.  The  Imperial  Russian  Government 
cede  to  the  Imperial  Government  of  Japan  in  per- 
petuity and  full  sovereignty  the  southern  portion 
of  the  Island  of  Sakhalin  and  all  the  islands  ad- 
jacent thereto  and  the  public  works  and  properties 
thereon.  The  fiftieth  degree  of  north  latitude  is 
adopted  as  the  northern  boundary  of  the  ceded 
territory.  The  exact  alignment  of  such  territory 
shall  be  determined  in  accordance  with  the  pro- 
visions of  the  additional  Article  XI.  annexed  to 
this  treaty. 

Japan  and  Russia  mutually  agree  not  to  con- 
struct in  their  respective  possessions  on  the  Island 
of  Sakhalin  or  the  adjacent  islands  any  fortifica- 
tions or  other  similar  military  works.  They  also 
respectively  engage  not  to  take  any  military  meas- 
ures which  may  impede  the  free  navigation  of  the 
Strait  of  La  Perouse  and  the  Strait  of  Tartary. 

Article  10.  It  is  reserved  to  Russian  subjects, 
inhabitants  of  the  territory  ceded  to  Japan,  to  sell 
their  real  property  and  retire  to  their  country,  but 
if  they  prefer  to  remain  in  the  ceded  territory  they 
will  be  maintained  and  protected  in  the  full  exer- 
cise of  their  industries  and  rights  of  property  on 
condition  of  submitting  to  the  Japanese  laws  and 
jurisdiction.  Japan  shall  have  full  liberty  to  with- 
draw the  right  of  residence  in  or  to  deport  from 
such  territory  any  inhabitants  who  labor  under 
political  or  administrative  disability.  She  en- 
gages, however,  that  the  proprietary  rights  of 
such  inhabitants  shall  be  fully  respected. 

Article  11.  Russia  engages  to  arrange  with 
Japan  for  granting  to  Japanese  subjects  rights  of 
fishery  along  the  coasts  of  the  Russian  possessions 
in  the  Japan,  Okhotsk,  and  Bering  Seas. 

It  is  agreed  that  the  foregoing  engagement 
shall  not  affect  rights  already  belonging  to 
Russian  or  foreign  subjects  in  those  regions. 

Article  12.  The  treaty  of  commerce  and  navi- 
gation between  Japan  and  Russia  having  been 
annulled  by  the  war  the  Imperial  Governments 
of  Japan  and  Russia  engage  to  adopt  as  a  basis  for 
their  commercial  relations,  pending  the  conclu- 
sion of  a  new  treaty  of  commerce  and  navigation, 
the  basis  of  the  treaty  which  was  in  force  previous 
to  the  present  war,  the  system  of  reciprocal  treat- 
ment on  the  footing  of  the  most  favored  nation 
in  which  are  included  import  and  export  duties, 
customs  formalities,  transit  and  tonnage  dues, 
and  the  admission  and  treatment  of  agents,  sub- 
jects, and  vessels  of  one  country  in  the  territories 
of  the  other. 

Article  13.  So  soon  as  possible  after  the  pres- 
ent treaty  comes  in  force  all  prisoners  of  war  shall 
be  reciprocally  restored.  The  Imperial  Govern- 
ments of  Japan  and  Russia  shall  each  appoint  a 
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Special  Commissioner  to  take  charge  of  the  pris- 
oners. All  prisoners  in  the  hands  of  one  Govern- 
ment shall  be  delivered  to  and  received  by  the 
Commissioner  of  the  other  Government  or  by 
his  duly  authorized  representative  in  such  con- 
venient numbers  and  such  convenient  ports  of  the 
delivering  State  as  such  delivering  State  shall 
notify  in  advance  to  the  Commissioner  of  the 
receiving  State. 

The  Governments  of  'Japan  and  Russia  shall 
present  each  other  so  soon  as  possible  after  the 
delivery  of  the  prisoners  is  completed  with  a  state- 
ment of  the  direct  expenditures  respectively  in- 
curred by  them  for  the  care  and  maintenance  of 
the  prisoners  from  the  date  of  capture  or  surrender 
and  up  to  the  time  of  death  or  delivery.  Russia 
engages  to  repay  to  Japan  so  soon  as  possible  after 
the  exchange  of  statement  .^s  above  provided  the 
difference  between  the  actual  amount  so  expended 
by  Japan  and  the  actual  amount  similarly  dis- 
bursed by  Russia. 

Article  14.  The  present  treaty  shall  be  ratified 
by  their  Majesties,  the  Emperor  of  Japan  and  the 
Emperor  of  All  the  Russias.  Such  ratification 
shall  be  with  as  little  delay  as  possible,  and  in  any 
case  no  later  than  fifty  days  from  the  date  of  the 
signature  of  the  treaty,  to  be  announced  to  the 
Imperial  Governments  of  Japan  and  Russia  re- 
spectively through  the  French  Minister  at  Tokio 
and  the  Ambassador  of  the  United  States  at  St. 
Petersburg,  and  from  the  date  of  the  later  of  such 
announcements  this  treaty  shall  in  all  its  parts 
come  into  full  force.  The  formal  exchange  of 
ratifications  shall  take  place  at  Washington  so 
soon  as  possible. 

Article  15.  The  present  treaty  shall  be  signed 
in  duplicate  in  both  the  Engish  and  French  lan- 
guages. The  texts  are  in  absolute  conformity, 
but  in  case  of  a  discrepancy  in  the  interpretation 
the  French  text  shall  prevail. 

In  conformity  with  the  provisions  of  Articles 
3  and  g  of  the  treaty  of  peace  between  Japan  and 
Russia  of  this  date  the  undersigned  plenipoten- 
tiaries have  concluded  the  following  additional 
articles : 

Sub-Article  to  Article  3.  The  Imperial  Gov- 
ernments of  Japan  and  Russia  mutually  engage  to 
commence  the  withdrawal  of  their  military  forces 
from  the  territory  of  Manchuria  simultaneously 
and  immediately  after  the  treaty  of  peace  comes 
into  operation,  and  within  a  period  of  eighteen 
months  after  that  date  the  armies  of  the  two  coun- 
tries shall  be  completely  withdrawn  from  Man- 
churia except  from  the  leased  territory  of  the 
Liao-tung  Peninsula.  The  forces  of  the  two 
countries  occupying  the  front  positions  shall  first 
be  withdrawn. 

The  high  contracting  parties  reserve  to  them- 
selves the  right  to  maintain  guards  to  protect 
their  respective  railway  lines  in  Manchuria.  The 
number  of  such  guards  shall  not  e.xceed  hfteen 
per  kilometer,  and  within  that  maximum  number 
the  commanders  of  the  Japanese  and  Russian 
Armies  shall  by  common  accord  fix  the  number 
of  such  guards  to  be  employed  as  small  as  possible 
while  having  in  view  the  actual  requirements. 

The  commanders  of  the  Japanese  and  Russian 
forces  in  Manchuria  shall  agree  upon  the  details 
of  the  evacuation  in  conformity  with  the  above 
principles,  and  shall  take  by  common  accord  the 
measures  necessary  to  carry  out  the  evacuation 
so  soon  as  possible,  and  in  any  case  no  later  than 
the  period  of  eighteen  months. 

Sub-Article  to  Article  9.     So  soon  as  possible 


after  the  present  treaty  comes  into  force  a  com- 
mission of  delimination,  composed  of  an  equal 
number  of  members,  is  to  be  appointed,  respec- 
tively, by  the  two  high  contracting  parties,  which 
shall  on  the  spot  mark  in  a  permanent  manner 
the  exact  boundary  between  the  Japanese  and 
Russian  possessions  on  the  island  of  Sakhalin. 
The  commission  shall  be  bound,  so  far  as  topo- 
graphical considerations  permit,  to  follow  the 
fiftieth  parallel  of  north  latitude  as  the  boundary 
line,  and  in  case  any  deflections  from  that  line  at 
any  points  are  found  to  be  necessary,  compensa- 
tion will  be  made  by  correlative  deflections  at 
other  points.  It  shall  also  be  the  duty  of  said 
commission  to  prepare  a  list  and  a  description  of 
the  adjacent  islands  included  in  the  cession,  and, 
finally,  the  commission  shall  prepare  and  sign 
maps  showing  the  boundaries  of  the  ceded  terri- 
tory. The  work  of  the  commission  shall  be  sub- 
ject to  the  approval  of  the  high  contracting 
parties. 

The  foregoing  additional  articles  are  to  be 
considered  ratified  with  the  ratification  of  the 
treaty  of  peace  to  which  they  are  annexed. 

Portsmouth,  the  fifth  day  of  the  ninth  month 
of  the  thirty-eighth  year  of  Aleiji,  corresponding  to 
the  twenty-third  of  August,  1905,  (Sept.  5,  1905.) 

In  witness  whereof  the  respective  plenipoten- 
tiaries have  signed  and  affixed  seals  to  the  present 
treaty  of  peace. 

Done  at  Portsmouth,  New  Hampshire,  this 
fifth  day  of  the  ninth  month  of  the  thirty-eighth 
year  of  the  Meiji,  corresponding  to  the  twenty- 
third  day  of  August,  one  thousand  nine  hundred 
and  five. 

Portugal,  por'tu-gal  (Port,  por-too-giil') , 
the  southwesternmost  kingdom  of  Europe,  on  the 
Iberian  or  Pyrenean  Peninsula,  between  Spain 
and  the  Atlantic  Ocean.  No  natural  bound- 
aries separate  Portugal  from  Spain,  except  on 
a  small  part  of  the  frontier,  the  Minho  River 
forming  part  of  the  northwest  boundary,  and 
the  Guadiana  River  part  of  the  southeastern. 
The  shape  of  Portugal  is  nearly  that  of  a  parallel- 
ogram. Its  greatest  length,  north  to  south,  is  345 
miles,  greatest  breadth  140  miles,  extending  re- 
spectively between  latitudes  36°  55'  to  42°  7'  N., 
longitudes  6°  15'  to  9°  30'  W.  The  area  is  34,502 
square  miles,  divided  into  the  six  provinces  of 
Minho,  2,807  square  miles  ;  Tras-os-Montes,  4,291 
square  miles  ;  Beira,  9,244  square  miles  ;  Estre- 
madura,  6,872  square  miles  ;  Alentejo,  9,416 
square  miles  ;  Algarve,  1,872  square  miles  ;  and, 
with  the  insular  province  comprising  the  Azores 
922  square  miles,  and  Madeira,  313. square  miles, 
gives  a  total  area  of  35,737  square  miles  for  the 
kingdom.  The  only  large  towns  are  Lisbon 
(q.v.),  the  capital,  and  Oporto  (q.v.),  the  chief 
port.  Braga,  Setubal,  and  Coimbra  have  each 
over  18,000  population. 

Topography  and  Physical  Features.  —  The 
coast-line,  of  great  length  in  proportion  to  the 
e.Ktent  of  the  whole  surface,  curves  from  the 
north  in  a  south-southwesterly  direction,  till  it 
reaches  Cabo  da  Roca,  the  most  westerly  point 
of  the  peninsula  and  of  continental  Europe. 
Here  it  becomes  somewhat  irregular,  forms  two 
bays  —  that  of  Lisbon  and  that  of  Setubal  —  by 
the  interjection  of  the  remarkable  promontory 
which  terminates  in  Cape  Espichel,  and  again 
curves  round  in  a  south-southwesterly  direction 
till  it  reaches  Cape  St.  Vincent,  wliere  it  sud- 
denly turns  east.  This  direction  it  retains  to 
its  termination  at  the  mouth  of  the  Guadiana.    I( 
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is  occasionally  bold,  and  rises  to  a  great  height, 
particularly  at  Cabo  da  Roca,  where  it  presents 
a  range  of  precipitous  cliffs ;  but  for  the  greater 
part  is  low  and  marshy,  and  not  unfrequently 
lined  by  sands  and  reefs,  which  make  navigation 
dangerous.  It  is  indented  by  some  twenty-one 
harbors ;  the  only  ones  of  importance,  either 
from  their  excellence  or  the  trade  carried  on  at 
them,  are  those  of  Lisbon,  Oporto,  Setubal, 
Faro,  Figueira,  Aveiro,  and  Vianna.  The  in- 
terior is  generally  mountainous,  a  number  of 
ranges  stretching  across  the  country,  either  in 
west,  southwest,  or  south-southwest  directions, 
forming  a  succession  of  independent  _  river 
basins,  while  their  ramifications,  penetrating  in 
all  directions,  form  the  watersheds  of  numerous 
subsidiary  streams,  and  enclose  many  wild  and 
beautiful  valleys.  The  loftiest  range  is  the  Serra 
da  Estrella,  which  may  be  considered  as  a  con- 
tinuation of  the  central  chain  which  stretches 
across  Spain  between  Old  and  New  Castile,  and 
between  Leon  and  Estremadura.  Near  the  town 
of  Guarda  it  forms  a  sort  of  fork,  one  limb 
of  which  proceeds  north,  and  another  southeast, 
while  the  main  chain,  running  southwest,  attains 
its  culminating  point  of  6,537  feet  about  five 
miles  west  of  the  town  of  Covilhao,  and  ulti- 
mately terminates  in  the  lofty  cliffs  of  Cabo  da 
Roca.  Nearly  parallel  to  this  chain,  and  at  no 
great  distance  from  it,  are  on  the  north  the  Serra 
de  Alcoba,  and  on  the  south  the  Serra  Moradal. 
In  the  north  branches  or  continuations  of  the 
Spanish  mountains  enter  Portugal,  and  attain 
heights  of  4,740  feet  in  Peneda,  and  of  S,l8o  in 
Larouco.  At  the  opposite  extremity  the  Serra 
Monchique,  stretching  across  the  country  at  a 
short  distance  behind  the  south  shore,  attains,  at 
its  western  extremity  in  Mount  Foia,  the  height 
of  nearly  3,000  feet.  The  rugged  nature  of  the 
surface  makes  the  plains  both  few  in  number 
and  of  limited  extent,  but  many  valleys  equally 
remarkable  for  beauty  and  fertility  occur.  The 
chief  plains  are  those  of  Almedia  and  the  Terra 
de  Braganza,  the  former  in  the  province  of 
Beira,  and  the  latter  in  that  of  Tras-os-Montes; 
the  chief  valleys,  those  of  Chaves,  Villarica,  and 
Besteiros. 

Hydrography. —  No  rivers  of  importance  take 
their  rise  in  Portugal,  and  yet  few  countries  in 
proportion  to  their  extent  are  better  supplied 
with  large  and  navigable  streams.  The  Minho 
in  the  north,  forming  the  boundary  between 
Spain  and  Portugal  in  the  lower  part  of  its 
course ;  the  Douro,  first  skirting  the  east  fron- 
tier, and  then  pursuing  its  course  west  to  its 
mouth  at  Oporto ;  and  the  Tagus,  all  flow  east 
to  west ;  the  Guadiana  is  the  only  large  river 
of  Portugal  which  deviates  from  the  general 
west  direction,  and  flows  mainly  south.  In  addi- 
tion to  these  rivers,  for  which  Portugal  is  in- 
debted to  Spain,  the  purely  local  rivers  are  the 
Vouga,  Mondego,  and  Sado.  Numerous  small 
lakes  arc  scattered  over  the  plains  and  among 
the  mountains  and  valleys. 

Geology  and  Mineral  Resources. —  The  nu- 
cleus of  the  mountains  is  usually  granite,  over- 
lain in  the  north  by  micaceous  schist  and  other 
mctamorphic  rocks.  Crystalline  rocks  and 
Palaeozoic  formations  (especially  Silurian)  oc- 
cupy about  two  thirds  of  the  surface,  but  the 
Jurassic,  the  Cretaceous,  and  various  Tertiary 
formations  are  also  represented  in  the  more 
southerly   parts   of  the   country.     Volcanic   for- 


mations are  very  apparent  in  the  Serra  de 
Caldeirao,  forming  a  continuation  of  that  of 
Monchique.  The  mineralogical  treasures  seem 
more  remarkable  for  their  variety  than  for  their 
value,  though  some  are,  and  many  more,  it  is 
supposed,  might  be,  worked  to  advantage.  They 
include  argentiferous  lead,  copper,  iron,  cobalt, 
bismuth,  antimony,  fine  marble,  slate,  saltpeter, 
lithographic  stones,  mill-stones,  and  porcelain 
earth.  Some  gold  also  is  washed  from  the  sands 
of  the  Douro,  Mondego,  and  other  streams,  and 
in  several  serras,  particularly  those  of  Estrella 
and  Gerez-Larouco ;  and  many  valuable  pebbles 
and  rock-crystals  are  found  in  a  great  number 
of  places.  Large  quantities  of  salt  are  formed 
in  bays  along  the  coast  by  natural  evaporation ; 
there  are  numerous  salt  marshes ;  and  over  200 
mineral  springs,  mostly  impregnated  with  sulphur. 

Climate. —  The  climate  is  greatly  modified  by 
the  proximity  of  the  sea  and  the  height  of  the 
mountains,  the  former  tempering  the  excessive 
heat  of  summer  by  refreshing  breezes,  and  the 
latter  making  the  winter  more  rigorous  than 
usual  in  countries  under  the  same  latitude.  In 
general,  however,  winter  is  both  short  and  mild, 
and  in  some  places  never  completely  interrupts 
the  course  of  vegetation.  In  consequence  of  this 
many  parts  of  Portugal  enjoy  the  benefit  of  a 
double  spring.  Early  in  February  vegetation  is 
in  full  vigor ;  the  plants  shoot  forth  rapidly, 
attain  maturity,  and  either  wither  away,  or  if  of 
economical  value  are  gathered  and  harvested. 
During  the  month  of  July  the  heat  is  often 
extreme,  and,  rain  seldom  falling,  the  whole 
country,  particularly  at  its  lower  levels  and 
along  the  coast,  assumes  a  very  parched  appear- 
ance. The  drought  generally  continues  through- 
out August  and  far  into  September ;  but  at  last 
the  sky,  which  had  previously  been  serene, 
becomes  overcast,  and  copious  showers  descend. 
The  second  spring  now  begins,  and  the  fields 
again  become  covered  with  flowers  and  verdure. 
Winter  begins  at  the  end  of  November.  In  the 
mountainous  districts  the  loftier  summits  obtain 
a  covering  of  snow,  and  retain  it  for  a  greater  or 
less  period  according  to  their  altitude ;  but  in 
all  the  country  south  of  the  Douro,  and  at  a 
moderate  elevation,  snow  generally  soon  melts 
away.  Deluges  of  rain,  however,  continue  to 
fall,  with  occasional  violent  hurricanes  and 
thunderstorms.  Shocks  of  earthquake  are  some- 
times felt,  particularly  in  the  vicinity  of  the 
metropolis,  where  those  of  1755  were  over- 
whelmingly disastrous. 

Forestry,  Flora,  and  Fauna. —  ]\Iany  of  the 
mountains  are  clothed  with  fine  forests,  chiefly 
of  hardwood,  among  which  the  oak,  both  the 
ordinary  species,  or  Quercus  robur,  and  the 
cork-tree,  or  Quercus  suber,  are  conspicuous.  In 
the  central  provinces,  at  a  moderate  elevation, 
magnificent  chestnuts  are  very  prevalent.  In 
the  south,  in  the  province  of  Algarve,  both  the 
date  and  the  American  aloe  are  not  uncommon. 
There  are  few  countries  with  a  more  varied 
flora  than  Portugal.  The  number  of  specie's  has 
been  estimated  to  exceed  4,000,  and  of  these 
more  than  3.000  are  phanerogamous.  Both  the 
flora  and  fauna  of  the  kingdom  are  similar  to 
those  of  Spain  (q.v.).  The  fisheries,  especially 
those  of  sardine  and  tunny,  are  of  considerable 
commercial   importance. 

Land  Tenure.  Agriculture,  and  Stock-raising. 
■ —  The  common  forms  of  land  tenure  are  peasant 
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proprietorship,  tenant  farming,  metayage,  and 
emphyteusis.  Large  estates  and  tenant  farming 
are  common  in  the  south ;  peasant  proprietorship 
and  emphyteusis  prevail  in  the  north.  Agricul- 
ture, properly  so  called,  is  at  a  low  ebb,  and 
Portugal  fails  in  ordinary  years  to  raise  cereals 
in  sufficient  quantity  to  meet  its  own  consump- 
tion. Barley  and  rye  are  important  crops  in  the 
north,  elsewhere  wheat  and  maize  are  of  more 
importance.  In  swampy  localities  some  rice  is 
grown.  Fruits  of  excellent  quality  are  common 
in  every  quarter,  though  it  is  only  in  the  warmer 
and  better-sheltered  districts  that  the  orange, 
lemon,  and  olive  are  cultivated  with  success  on 
an  extensive  scale.  The  mulberry  is  admirably 
adapted  to  the  climate,  and  by  means  of  it  a 
good  deal  of  excellent  silk  is  obtained ;  and  a 
large  extent  of  country  is  devoted  to  vine  cul- 
ture, caused  partly  by  the  demand  for  Portu- 
guese wines  in  Britain.  Among  domestic 
animals  the  first  place  is  due  to  the  mule,  of 
which  very  superior  breeds  have  long  been 
possessed  and  are  carefully  preserved.  Sheep, 
goats,  and  hogs  are  numerous,  but  little  atten- 
tion is  paid  to  their  improvement.  Cattle  are 
of  comparatively   less  importance. 

Manufactures  and  Commerce. —  Manufactures 
are  still  limited,  although  they  have  been  rapidly 
increasing  of  late  years,  and  cotton  goods  are 
now  exported.  Among  the  articles  made  to 
some  extent  on  a  wholesale  or  commercial  foot- 
ing are :  textiles  at  Lisbon ;  woolen  cloth  and 
other  woolen  stuffs  at  Portalegre,  Covilhao,  etc. ; 
porcelain  at  Vista  Alegre ;  delft  and  ordinary 
earthenware  at  Lisbon,  Oporto,  Coimbra,  Beja, 
Estremoz,  etc.;  cottons  at  Oporto;  prints  and 
lace  at  Lisbon  and  Oporto ;  cotton-twist  at 
Thomar;  silks  at  Braganza,  Chacim,  Oporto, 
etc. ;  copper  and  tin  ware  at  Lisbon  and  other 
places ;  corks,  ribbons,  embroidery,  hats,  con- 
fectionery, fine  soap,  jewelry  and  cut  gems,  glass, 
paper,  wicker-work,  and  tobacco.  Ship-buiJding 
is  carried  on  to  some  e.xtent,  vessels  being  con- 
structed at  Lisbon,  Figueira,  Oporto,  and  else- 
where. The  principal  exports  besides  wine  are 
cork,  cattle,  cottons,  olive-oil,  sardines  and 
tunny  fish,  fruits,  iron  and  copper  pyrites,  and 
horses;  the  principal  imports  are  cereals,  colonial 
produce,  woolen,  cotton,  linen,  and  silk  tissues, 
iron,  steel,  and  various  other  metals,  machinery, 
cured  fish,  coal,  petroleum,  timber,  dyes,  and 
drugs,  etc.  In  igoo  the  value  of  the  exports  was 
over  $35,000,000  (wine  $11,800,000).  imports 
$66,000,000.  The  bulk  of  the  trade  is  with  Great 
Britain  and  France,  and  the  chief  export  to  the 
former  is  wine.  The  value  of  the  wine  sent  to 
Great  Britain  annually  is  over  $5,000,000.  _  In 
the  import  trade  Germany  and  the  United 
States  follow  after  Great  Britain  Coal  and 
cotton  goods  have  the  highest  value  among  the 
exports  from  Great  Britain  to  Portugal,  with  a 
considerable  amount  in  iron  (wrought  and  un- 
wrought)  and  machinery. 

Shipfing  and  Navigation. — The  mercantile 
shipping  of  the  kingdom  in  1902  comprised  238 
sailing  vessels  with  an  aggregate  of  56,588  tons, 
and  44  steamers  of  29,443  tons.  In  1901,  6,493 
vessels  of  10,414,793  tons  entered,  and  6,516 
vessels  of  10,395,615  tons  cleared  the  ports  of 
Portugal. 

Communications. — The  length  of  sea-coast, 
with  the  harbors  found  upon  it,  and  the  number 
of  rivers,  furnish   great   facilities  for  trade,  but 
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all  the  other  means  of  internal  communication 
are  defective.  There  are  nearly  9,000  miles  of 
public  roads;  in  igoi,  1,464  miles  of  railway 
were  open  for  traffic,  of  which  507  miles  were 
owned  by  the  state ;  in  the  same  year  there  were 
over  5,180  miles  of  telegraphic  line  in  opera- 
tion. 

Money,  Weights,  and  Measures. — Accounts 
are  kept  in  reis,  milreis,  or  1,000  reis,  and  contos 
de  reis  or  1,000,000  reis.  The  value  of  the  rea 
is  so  minute  that  the  milreis  is  worth  only  about 
$r.o8.  Paper  and  silver  are  the  chief  media  of 
circulation.  The  French  metric  system  of 
weights  and  measures  was  introduced  into  Por- 
tugal between  i860  and  1863.  The  Portuguese 
libra  was  1.012  pound  averdupois,  the  arroba 
^yas  32  libras,  the  quintal  4  arrobas.  The  chief 
linear  measures  were  the  legoa,  or  league  of  18 
to  the  degree;  the  milha,  or  common  geographi- 
cal mile  ;  the  braga,  or  fathom  =  7.4  feet ;  the 
vara,  or  yard,  one  half  of  the  former;  and  pe, 
or  foot  =  about  13  inches.  For  dry  measure  the 
inoyo  =-22  bushels;  and  for  liquids  the  almudo 
=  from  3.7  to  5.6  gallons,  were  used. 

Banking. —  Including  the  savings  banks  there 
are  35  banks  on  the  continent,  the  financial 
status  of  which  is  approximately  cash  in  hand 
$19,000,000,  bills  $27,000,000,  loans  on  security 
$25,000,000,  deposits  $33,000,000,  note  circulation 
$60,000,000.  The  Ultramarine  Bank  issues  notes 
for  the  colonies,  but  only  the  notes  of  the  Bank 
of  Portugal  circulate  in  the  kingdom.  On  17 
Dec.  1902  the  status  of  the  Bank  of  Portugal 
was  approximately  metallic  stock  $11,000,000, 
note  circulation  $69,000,000,  deposits  $3,000,000, 
commercial  account  $18,000,000,  advances 
$4,000,000,  balance  against  treasury  $27,000,000. 
On  31  Dec.  1901  the  deposits  in  the  State  Sav- 
ings Bank  and  the  Monte  Rio  Geral  amounted 
to  about  $18,000,000;  the  monthly  deposits  in 
the  banks  of  Lisbon  and  Oporto  averaged  during 
the   year  about  $22,000,000. 

Government. — The  Carta  Constitutional  of 
King  Pedro  IV.,  granted  29  April  1826.  and 
amended  at  various  times,  is  the  fundamental 
law  of  the  kingdom.  The  crown  is  hereditary 
both  in  the  male  and  female  line,  but  with  pref- 
erence of  the  m.ale.  The  constitution  recognizes 
four  powers  in  the  state  —  the  legislative,  execu- 
tive, judicial,  and  moderating.  The  last,  which 
is  equivalent  to  the  royal  prerogative,  is  vested 
in  the  sovereign.  There  are  two  chambers,  the 
Camara  dos  Pares  and  the  Camara  dos  Dcputa- 
dos.  The  two  are  called  the  Cortes  Geraes. 
The  peers  are  nominated  by  the  sovereign,  who 
also  nominates  the  president  and  vice-president 
of  the  chamber.  The  peerage  is  hereditary  in 
the  direct  line,  but  the  law  of  1885  provided  for 
the  gradual  abolition  of  hereditary  peerages. 
To  get  a  vote  for  the  chamber  of  deputies  one 
must  be  at  least  21  years  old,  and  pay  a  tax  of 
at  least  500  reis,  or  be  able  to  read  and  write. 
A  deputy  must  have  400  milreis  per  annum.  A 
new  parliament  is  convened  without  interval  on 
the  dissolution  of  the  old.  All  laws  relating  to 
the  army  and  taxation  must  originate  in  the 
chamber  of  deputies.  The  revenue  now  amounts 
to  about  $55,000,000;  for  a  long  time  it  was  ex- 
ceeded by  the  expenditure.  The  debt  amounts 
to  nearly  $600,000,000.  The  financial  condition 
has  somewhat  improved,  since  the  reorganization 
of  the  public  debt  in  1891. 

Army  and  Navy. — The  army  consists  of  about 
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33,000  men  on  the  peace  footing,  and  175,000 
on  a  war  fooling.  Compulsory  service  was  in- 
troduced in  1895,  and  all  above  21,  with  certain 
exceptions,  are  liable  to  serve  three  years  with 
the  flag,  five  in  the  first  reserve,  and  seven  in 
the  second.  The  navy  consists  of  I  ironclad,  10 
corvettes  and  screw-steamers,  21  gunboats  and 
transports,  S  torpedo  boats,  13  sailing-vessels, 
and  7  training  and  coast-guard  ships,  the  whole 
manned  by  2,850  sailors  and  250  officers. 

Colonics. — The  colonial  possessions  of  Por- 
tugal consist  of  —  in  Asia  —  Goa,  Damao,  and 
Diu.  all  in  India,  Wacao,  and  possessions  in  the 
Indian  Archipelago,  having  together  an  area 
estimated  at  7.708  square  miles,  and  a  population 
estimated  at  900.000;  in  Africa  —  Cape  Verd,  St. 
Thomas,  and  Prince's  Islands,  Bissagos,  Guinea, 
Angola,  and  Portuguese  East  Africa,  with  an 
aggregate  area  of  820,686  square  miles,  and  an 
estimated  population  of  14.000,000.  A  large  part 
of  the  Portuguese  possessions  in  Africa,  how- 
ever, are  only  nominally  under  their  rule. 

Ethnology. — The  Portuguese  are  a  mixed 
race  —  originally  Iberian  or  Basque,  with  later 
Celtic  admixture.  Galician  blood  (derived  from 
the  ancient  Gallaici,  presumably  Gallic  invaders) 
predominates  in  the  north ;  Jewish  and  Arabic 
blood  are  strongly  present  in  the  centre,  and 
African  in  the  south.  The  Portuguese  differ 
essentially  from  their  Spanish  brethren,  whom 
they  regard  with  inveterate  hatred  and  jealousy, 
mainly  on  account  of  their  past  attempts  to  sub- 
vert the  independence  of  Portugal.  The  opin- 
ions of  observers  differ  as  to  the  national  traits 
of  the  people.  They  are,  however,  generally 
sober,  good-natured,  obliging,  and  patriotic,  but 
shiftless  and  not  over-clean. 

Population. — -The  population  of  continental 
Portugal  in  1900  was  5,021,657  and,  including 
the  insular  province  of  the  Azores  and  Madeira, 
5,428,659,  or  a  density  of  150.6  per  square  mile, 
as  compared  with  4,660,095  and  5,049,729  in 
iSgi.  There  W'ere  2,597,270  males  and  2.831,389 
females,  or  109  females  to  every  hundred  males. 
The  rate  of  illegitimate  births  is  12.5  per  cent 
of  the  total  births. 

Religion,  Education. — The  state  religion  is 
that  of  the  Catholic  Church,  but  toleration  is 
extended  to  all  other  creeds.  There  are  three 
ecclesiastical  provinces  presided  over  by  the 
cardinal  patriarch  of  Lisbon,  the  archbishop  of 
Braga,  who  is  primate  of  the  kingdom,  and  the 
archbishop  of  Evora ;  these  dignitaries  rule  over 
14  bishops.  The  monasteries  were  dissolved  in 
1834,  their  properties,  j'ielding  about  one  million 
sterling  annually,  being  appropriated  by  the  state. 
Their  books  were  collected,  and  form  a  library 
of  30,000  volumes  at  Lisbon.  There  are  only 
about  500  Protestants,  mostly  foreigners.  Edu- 
cation is  superintended  by  a  council,  at  the  head 
of  which  is  the  minister  of  the  interior,  and  is 
entirely  free  from  the  supervision  and  control  of 
the  Church.  Compulsory  education  was  enacted 
in  1844,  but  is  far  from  being  fully  enforced, 
consequently  Portugal  lags  behind  in  education 
and  general  intelligence.  There  are  nearly  4,000 
elementary  schools,  with  180.000  pupils ;  22 
lyceums,  with  8.260  pupils ;  numerous  private 
schools ;  polytechnic  academies  at  Lisbon  and 
Oporto:  and  clerical,  medical,  agricultural,  naval, 
and  military  training-schools.  The  one  univer- 
sity at  Coimbrn  (1300),  one  of  the  oldest  in 
Europe,   has   five   faculties,    75   professors,    and 


about  900  students.  Schools  for  training  in  the 
industrial  arts  are  in  great  favor ;  there  are  28 
in  the  country,  headed  by  larger  institutes  at 
Lisbon  and  Oporto. 

Judiciary  and  Local  Government. —  For  judi- 
cial purposes  Portugal  is  divided  into  comarcas, 
each  having  a  court  of  first  instance.  There  are 
appeal  courts  at  Lisbon,  Oporto,  and  Punta  Del- 
gada  (in  the  Azores)  ;  and  a  supreme  court  at 
Lisbon.  For  the  purposes  of  local  government 
the  six  provinces  of  continental  Portugal  are 
subdivided  into  17  districts,  and  the  insular 
province  into  four,  the  Azores  three,  and  Ma- 
deira one. 

History. —  Portugal  forms  the  greater  part  of 
ancient  Lusitania.  It  was  subjugated  by  the 
Romans,  in  the  time  of  Augustus,  and  was  con- 
stituted into  a  province.  In  the  5th  century,  on 
the  overthrow  of  the  Roman  supremacy,  Portu- 
gal was  invaded  by  the  Alans  and  Visigoths,  and 
suffered  with  Spain,  of  which  it  was  then  a  part, 
all  the  troubles  and  vicissitudes  endured  by  the 
inhabitants  of  the  peninsula  till  the  8th  century, 
at  which  time  the  Arabs,  called  indifferently 
Saracens  or  Moors,  possessed  themselves  of  the 
whole  of  Portugal,  and  kept  absolute  dominion 
for  nearly  400  years.  When  the  gallant  Span- 
iards of  the  Christian  kingdoms  of  Castile  and 
Leon  finally  w-rested  the  country  between  the 
Minho  and  the  Douro  from  i\Ioorish  hands, 
they  placed  counts  or  governors  over  this  region. 
Henry  the  Younger  of  Burgundy,  whose  grand- 
father Robert  I.,  duke  of  Burgundy,  was  grand- 
son of  the  French  king  Hugh  Capet,  came  into 
Spain  about  logo,  to  seek  his  fortune  in  the  wars 
against  the  Moors.  Alfonso  VI.,  king  of  Castile 
and  Leon,  gave  him  the  hand  of  his  daughter, 
and  appointed  him  (1095)  count  and  governor 
of  the  conquered  districts,  which  comprised  the 
provinces  Entre  Minho  e  Douro,  Tras  os  Mon- 
tes,  and  a  part  of  Beira,  and  the  harbors  of 
Oporto  (Portus  Calle),  from  which  Portugal 
is  said  to  have  derived  its  name.  The  count  re- 
sided at  Guimaraens,  owed  feudal  service  to  the 
Castilian  kings,  but  was  permitted  to  hold  in 
his  own  right  whatever  conquests  he  should 
make  from  the  Moors  beyond  the  Tagus  (1112). 
Under  his  widow,  Theresa  (1114-28)  the  coun- 
try acquired  a  sense  of  national  unity  and  a 
certain  measure  of  independence.  Their  son, 
Alfonso  I.,  made  Portugal  an  independent  king- 
dom (1143) — through  the  victory  of  a  picked 
body  of  Portuguese  knights  over  a  picked  body 
of  Castilian  knights  in  a  tournament  —  and 
gained  signal  advantages  over  the  Arabs,  whom 
he  fought  for  25  years,  his  greatest  exploits  be- 
ing the  victory  in  the  plain  of  Ourique,  in  Alem- 
tejo,  in  1 139,  when  he  was  saluted  king  of  Por- 
tugal on  the  battle-field,  the  capture  (with  the 
help  of  English  crusaders)  of  Lisbon  in  1147, 
and  of  Alcacer  do  Sal  in  1 158.  The  Burgundian 
House,  which  continued  in  possession  of  the 
throne  for  440  years,  gave  to  Portugal  some  of 
its  best  kings.  The  immediate  successors  of 
Alfonso  I.  were  engaged  in  incessant  wars 
against  the  Moslems  and  in  severe  struggles  with 
the  clergy  and  nobles,  who  were  always  ready 
to  combine  against  the  sovereign ;  but,  although 
often  baffled  in  their  attempts  to  uphold  the 
independence  of  the  crown,  the  dignity  of  the 
kingdom  was,  on  the  whole,  well  maintained  by 
the  representatives  of  this  family,  who  were, 
moreover,    distinguished   as   the   promoters   and 
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ehampions  of  the   maritime  glory  of  Portugal. 
Prominent    among    these    was    Diniz    or    Denis 
(1279-1325),   son   of  Alfonso   III.     He  encour- 
aged agriculture,  manufactures,  navigation,  and 
commerce.     He  admitted  the  representatives  of 
towns   to   the   Cortes.     He   liberally   patronized 
learning,   and    founded   a    university   at   Lisbon, 
which  in    1308  he  transferred  to   Coimbra.     By 
these  and  other  acts  of  a  wise  and  beneficent  ad- 
rninistration  he   earned   the   title   of   "Father   of 
his    County.*     Among    his    other    epithets    the 
most   frequently  applied   is   the   "Farmer.*     He 
was  succeeded  by  Alfonso  IV.     In  conjunction 
with    Alfonso    II.    of    Castile    he    defeated    the 
Moors  at  Salado  in  1340.    He  murdered  Inez  de 
Castro,    the    wife    of   his    son    Pedro,    in    1355. 
(See  C.\STR0,  Inez  de.)     He  was  succeeded  by 
his   son    Pedro    I.,   who   exhumed    the   body   of 
Inez,  and  caused  her  to  be  crowned  along  with 
him  (1361).    He  died  in  1367,  and  was  succeeded 
by  Ferdinand,  on  wliose  death  in  1383  the  male 
line  of  the  Burgundian  princes  became  extinct. 
In    1385   the   king  of  Castile   laid   claim   to   the 
crown,  but  was  opposed  by  Don  John,  the  illegit- 
imate brother  of  Ferdinand,   who  ascended  the 
vacant  throne  and  ruled  his  subjects  with  justice 
and  prudence.     Under  this  wise  and  enlightened 
sovereign    the    Portuguese    first    directed    their 
attention    to    those   maritime    adventures    which 
subsequently  placed  Portugal  at  the  head  of  all 
European   nations.     Under   John    I.   the   Portu- 
guese  first   projected   those  Atlantic   discoveries 
on  the   .African  coast,  fraught  with   such  terri- 
torial and  commercial  advantages  to  the  nation ; 
and,  under  John  II.  and  Emanuel,  between  1481 
and   1521,   Vasco  da  Gama  explored  the  Indian 
Ocean ;  the  riches  of  the  East  began  to  pour  into 
Europe ;    Goa   became   a   prosperous   possession, 
and  Brazil  was  added  to  the  possessions  of  the 
crown  of  Portugal.    The  latter  monarch,  Eman- 
uel, has  been  regarded  as  the  greatest  and  best 
man  who  ever  sat  on  a  throne.     Under  his  wise, 
just,  and  benevolent  reign,  distress  was  banished 
from   the    kingdom,   and    his    subjects    rendered 
rich  and  happy.    Sebastian  III.,  fired  with  a  holy 
•zeal  to  exterminate  the  infidels  from  his  country, 
commenced    a    sanguinary    crusade    against   the 
Moors,   which  he  carried   on  through   such   re- 
peated defeats  that   he  eventually  lost  both  his 
crown  and  life  in  the  struggle.    With  Henry  the 
Cardinal,  his  uncle,  an  old  man  of  "O  who  died 
after  a   reign   of  two  years,  the  male   line  ter- 
minated,  after   enduring   for   460   years.      Spain 
once  more  laid  claim  to  the  vacant  throne,  and 
Portugal    again    became    a    dependency    of    the 
Spanish  crown,  the  nation  suffering  all  the  in- 
justice, exactions,  and  tyranny  usually  inflicted 
on  a  conquered  country  by  its  haughty  masters. 
After  enduring  60  years  of  intolerable  hardships 
and    exactions,    a    Portuguese   nobleman   named 
John,  duke  of  Braganza,  pitying  his  unfortunate 
countrymen,   excited   a   revolution,   which  again 
broke    the     Spanish    fetters,    while    the    people 
hailed  their  deliverer  as  their  king,  who,  being 
crowned  as  John   IV.,  commenced  the  dynasty 
of  the  House  of  Braganza,  a  family  whose  de- 
scendants  still    sway  the  destinies   of   Portugal. 
During  the    l8th   century,   as   an   ally   of   Great 
Britain,    Portugal   became    rather   a    commercial 
dependent,  especially  after  the  ilethuen  Treaty 
(q.v.)  of  1703. 

When  Napoleon,  in  1807,  entered  the  country, 
and  declared  the  family  of  Braganza  had  ceased 


to  reign,  the  royal  family  of  Portugal,  consisting 
ot   Pedro,   the  old   king,  and  his  imbecile   wife 
Maria  Frances  Isabella,  queen-regent,  the  prince- 
regent,  and  all  the  court,  set  sail  from  the  Tagus 
to    Brazil,    transferring    the    capita!    to    Rio    de 
Janeiro.      On    the    death    of    the    queen-regent, 
John  VI.  ascended  the  throne  of  Portugal  and 
Brazil.      After   the    downfall    of   Napoleon,   the 
history  of  Portugal  is  composed  of  a  long  suc- 
cession of  political  disturbances.     The  Inquisition 
introduced  in  1536  was  abolished  in  the  Portu- 
guese dominions  in  1815,  and  the  Jesuits,  estab- 
lished   in     1540    and    banished    in     1759,    were 
refused     admission.      The     Jews,    at     the     re- 
quest    of    the     pope     in     1817.     were    allowed 
the    same    privileges     which     they    enjoyed     in 
the   Roman    States.     The   absence   of   the   court 
was  viewed  with  dislike  by  the  nation ;  the  mili- 
tary were  dissatisfied  with  the  British  influence 
of  Marshal   Beresford,  and   the  general   feeling 
required   some   fundamental   changes  in  the  ad- 
ministration   and    constitution    of    government. 
A  revolution  in  favor  of  constitutional  govern- 
ment   was    effected    without    bloodshed    (1820), 
and   the   king   invited   to   return   home.     Before 
landing   in    Portugal   he   swore   to   observe   the 
constitution  which  had  been  adopted.    A  counter- 
revolution  of   the   nobles    and   clergy   was   vig- 
orously    repressed    by    the     Cortes     (February 
1823)  ;   but  the  queen,  a   Spanish   infanta,   who 
exercised    great    influence    over    her    son,    Dom 
Miguel,  gained  the  colonels  of  several  regiments ; 
a  new  reactionary  movement  was  organized ;  and 
the   Cortes,   being  overpowered,   dissolved   itself 
after  a  solemn  protest  on  2  June  1823.     In  1822 
Brazil    threw    off    the    yoke    of    Portugal,    and 
proclaimed   Dom   Pedro,  son  of  John  VI.,  em- 
peror.     Her    independence    was    recognized    in 
1825.     John    VI.    died    10    March    1826.    having 
named  the  Infanta  Isabella   Maria  regent.     She 
governed  in  the  name  of  the  Emperor  of  Brazil, 
Dom  Pedro  IV.  of  Portugal,  who  granted  a  con- 
stitution   with    two    chambers,    modeled    on    the 
French,   23   .^pril    1826.     In    May   he   abdicated 
in  favor  of  his  daughter  Maria  da  Gloria.     He 
imposed  on  her  the  condition   of  marrying  her 
uncle  Dom  Miguel,  who  was  entrusted  with  the 
government  as  regent ;  but  the  Absolutist  party 
in   Portugal   set   up   the   claim   of   Dom   Miguel 
to   an   unlimited   sovereignty,   and   a   revolution 
in    his    favor,   notwithstanding   the   intervention 
of  England,  placed  him  on  the  throne   in   1828. 
In     1831     Dom     Pedro    resigned    the    Brazilian 
crown,   and   returning  to   Europe,  with   the  aid 
of    English   partisans,   succeeded    in    overthrow- 
ing  Dom   Miguel,   and   restoring   the   crown   to 
Maria  in  18.33.     In  1836  a  successful  revolution 
took   place   in    favor   of  the    restoration   of   the 
constitution    of    1820,    and    in    1842    another    in 
favor  of  that  of  1842.     Maria  died  in  1853.     Her 
husband,  Ferdinand  of  Saxe-Coburg,  brother  of 
Prince    Albert    of    Britain,    became    regent    for 
her  son   Pedro  V.     He  placed  the  government 
on    a    purely    constitutional    basis,    which    was 
maintained  by  his  son  Pedro,  who  died  in  1861, 
and  by  Louis  I.,  who  succeeded  him,  and  who 
died  in  1889.     The  abolition  of  monopolies,  the 
improvement  of  finances,  the  formation  of  rail- 
ways, and  the  cadastral  survey  of  the  country, 
are    among    the    measures    which    distinguished 
his    reign.    Slavery    was    aboli.shed    in    1868    in 
the  Portuguese  dependencies.    The  present  king, 
Carlos   I.,    ascended    the   throne   in    1889.     His 
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reign  has  been  marked  by  serious  colonial,  finan- 
cial, social,  and  political  troubles.  The  month 
following  his  accession  witnessed  the  success- 
ful revolution  of  the  republicans  in  Brazil  and 
the  expulsion  of  the  emperor,  and  the  following 
year  a  rupture  with  Great  Britain  seemed  likely 
in  regard  to  Portuguese  East  Africa.  Consult: 
Baedeker,  'Spain  and  Portugal*;  Cartailhac, 
'Les  Ages  prehistoriques  de  I'Espagne  et  du 
Portugal*  (1886);  Crawford,  'Portugal:  Old 
and  \ew*  (1880),  and  'Round  the  Calendar 
in  Portugal'  (1890)  ;  Martins.  'Historia  de 
Portugal'  (1880').  and  'Portugal  contempo- 
raneo'  (1881)  ;  M'Murdo,  'Historv  of  Portu- 
gal* (iSSSI:  Salisbury,  'Portugal  and  its  Peo- 
ple* (189?^  ;  Morse  Stephens,  'Portugal' 
(iSon. 

Portugal,  Orders  and  Decorations.  See 
Orders,  Royal. 

Portuguese  and  Brazilian  Literature.  See 
Portuguese  Laxgu.\ge,  Literature,  and  Art. 

Portuguese  (por'tu-ges,  or  -gez)  East 
Africa,  or  Mozambique.  See  E-\st  Africa, 
Portuguese,  and  Moz-\mbique. 

Portuguese  East  India  Company.  See 
East  India  Companies. 

Portuguese  Guinea,  a  northwest  African 
colony  on  the  Atlantic  coast,  extending  from  the 
Cacheo  River  southward  to  Katafine,  and  east- 
ward to  Ion.  13°  W.,  its  boundaries  on  all  its 
land  sides,  fixed  by  the  convention  of  12  May 
1886,  being  the  French  Senegambian  posses- 
sions. The  Bissagos  archipelago  with  other  is- 
lands off  the  coast  belong  to  the  colony,  which 
has  an  area  of  4,440  square  miles.  The  capital 
and  chief  port  is  Bulama  on  Bulama  Island; 
other  trading  ports  are  Bissao,  Bubah,  Geba, 
and  Cacheo.  The  coast  is  indented  by  the  estu- 
ary of  the  Rio  Grande  River  with  its  numerous 
deltaic  islands;  the  colony  from  the  eastern 
mountains  westward  lies  on  both  sides  of  the 
river,  and  is  mainly  an  alluvial  plain  covered 
with  tropical  forests  and  vegetatioiL  Rice  and 
millet  are  cultivated.  The  chief  commercial 
products,  largely  controlled  by  the  French,  are 
nibber,  ivory,  hides,  oil-seed,  and  wax ;  the  an- 
nual exports  amount  to  about  S300.000;  the  im- 
ports to  a  little  over  $1,000,000.  Outside  coast- 
ing trade,  150  vessels  with  an  aggregate  of 
57.007  tons,  entered  the  ports  in  1900.  The 
colony  is  administered  by  a  Portuguese  governor 
and  council.  The  military  force  ntmibers  247 
men,  including  143  natives.  The  colony  is  non- 
supporting,  the  revenue  being  over  one  third  less 
than  the  expenditure.  The  United  States  in  1870 
as  umpire  settled  the  long-standing  disputes  be- 
tween Great  Britain  and  Portugal  over  this  ter- 
ritory in  favor  of  the  latter.     Pop.  820,000. 

Portuguese  Language,  Literature,  and  Art. 
The  nature  of  the  language  of  ancient  Lusitania 
is  unknown.  Words  of  Greek,  Phoenician,  Iber- 
ian, Celtic,  and  Carthaginian  origin  are  found  in 
Portuguese  as  in  Spanish,  indicating  the  relations 
into  which  commerce  or  conquest  had  brought 
the  early  inhabitants  of  the  country.  Apart 
from  these  local  peculiarities  the  Portuguese 
is  one  of  the  Romance  family  of  languages  formed 
by  the  junction  of  the  Latin-speaking  Celts  with 
the  Teutonic  races.  The  ^Ioorish  occupation 
has  further  infused  into  it  a  Semitic  element. 
Under   the   early   kings   of   Portugal    all    docu- 


ments were  written  in  Latin;  judicial  sentences 
were  written  in  Latin  till  a  comparatively  recent 
time;  it  is  still  used  in  seals,  coins,  and  monu- 
mental inscriptions.  It  was  only  under  Alfonso 
III.  and  Diniz  that  Portuguese  began  to  be  gen- 
erally used  in  documents.  The  differences  be- 
tween Portuguese  and  Spanish  are  compara- 
tively of  modern  origin,  the  two  languages  being 
very  nearly  alike  in  the  time  of  Alfonso  I. 
These  differences  are  due  partly  to  the  different 
spheres  of  activity  of  the  two  peoples.  The 
relations  of  Spain  were  with  France,  Italy,  Aus- 
tria, and  the  Low  Countries :  those  of  the  Portu- 
guese were  almost  exclusively  with  the  Span- 
iards themselves,  or  with  peoples  removed  from 
European  civilization.  The  dialect  of  Spanish 
spoken  in  Portugal  at  the  beginning  of  the  mon- 
archy, moreover,  was  the  Galician,  which  was 
also  that  of  the  court  of  Leon ;  but  that  court 
subsequently  adopted  the  Castilian,  which  became 
the  dominant  language  of  Spain.  The  decline 
of  the  Galician  dialect  in  Spain  and  the  forma- 
tion of  the  Portuguese  language  through  the 
influences  peculiar  to  the  people  finally  deter- 
mined the  separation  of  Spanish  and  Portuguese, 
and  from  cognate  dialects  made  them  distinct 
languages.  Early  French  introduced  by  Henry 
of  Burgundy  and  his  suite  also  constituted  an 
element  in  the  formation  of  the  Portuguese  lan- 
guage, and  old  French  words  which  have  fallen 
into  desuetude  are  still  to  be  found  in  Portu- 
guese. The  heraldic  devices  of  the  oldest  Por- 
tuguese families  are  in  French,  while  in  modem 
times  the  Portuguese  have  shown  a  strong  ten- 
dency to  imitate  the  French  in  everything,  and 
the  language  has  been  considerably  modified  by 
the  introduction  of  French  expressions  and 
grammatical  forms. 

The  i6th  century  is  the  classical  age  of  Por- 
tuguese literature,  and  the  Royal  Academy  of 
Sciences  has  begun  a  dictionary  in  which  all 
doubtful  points  in  regard  to  the  language  are 
referred  to  quotations  from  the  writers  of  that 
age.  There  is  no  determined  orthography  except 
that  which  the  rules  of  printers  have  made 
prevalent  in  printed  books.  Royal  edicts  and 
other  public  documents  were  formerly  cited  as 
models  of  language;  but  in  later  times  they  were 
far  from  being  distinguished  by  accuracy. 

The  Portuguese  language  has  by  means  of 
colonization  and  emigration  been  pretty  widely 
spread.  It  is  spoken  in  Portugal,  the  Azores, 
Brazil,  the  Portuguese  colonies  in  Asia,  Africa, 
and  America,  and  among  the  Portuguese  Jews 
scattered  over  Europe,  particularly  in  Hamburg 
and  Amsterdam.  The  Portuguese  possesses  the 
richness  and  conciseness  of  the  dialects  founded 
on  the  Latin  tongue.  It  appears  to  have  de- 
rived from  French  the  /  sound  and  the  nasal 
syllables,  and  it  wants  the  strong  aspirations  and 
guttural  sounds  of  the  Spanish.  It  has  less  dig- 
nity than  the  Spanish,  but  is  superior  to  it  in 
flexibility.  In  popular  songs  it  displays  a  deli- 
cacy and  variety  of  expression  which  have  made 
the  Spaniards  call  it  the  language  of  flowers. 
It  makes  free  use  of  augmentives  and  diminu- 
tives. It  is  soft  and  sonorous  in  sound,  but 
the  too  frequent  occurrence  of  the  nasal  ao 
somewhat  mars  its  harmony.  The  words  are 
systematically  grouped,  every  substantive  hav- 
ing in  general  an  adjective,  a  verb,  and  an  ad- 
verb coiresponding  to  it  Latin  terms  are  pre- 
served  in   Portuguese  which   are   found   in   no 
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other  language  in  Europe ;  but  these,  as  well  as 
its  other  Latin  elements,  are  more  radically 
changed  than  elsewhere,  so  that  it  is  often  ex- 
tremely difficult  to  trace  the  derivation  of  Por- 
tuguese words.  Medial  consonants,  such  as  / 
and  n,  are  frequently  suppressed,  dolcr  becomes 
dor;  po/^i'.lus,  poz'o;  ponere,  for  (Italian  porrc). 
The  dialects  of  Portuguese  differ  only  slightly 
from  each  other.  Those  of  Minho,  Algarve, 
the  Azores  in  Europe,  and  of  Goa,  Macao, 
Kongo,  Mozambique,  and  Brazil  are  farthest 
from  the  written.  The  lingoa  geral  spoken  on 
the  eastern  and  western  coasts  of  Africa,  as 
well  as  in  some  parts  of  India  and  Ceylon, 
which  bears  an  analogy  to  the  lingua  franca  of 
the  Mediterranean,  may  be  regarded  as  a  dialect 
founded  on  Portuguese,  and  as  containing  rem- 
iniscences of  the  ancient  maritime  power  of  the 
people. 

Literature. —  The  earliest  productions  of 
Portuguese  literature  do  not  go  back  further 
than  1 125,  from  which  date  the  poetical  com- 
positions of  Egaz  Moniz  Coelho  and  of  Gonzales 
Hermiguez.  These  are  written  in  the  Galician 
dialect.  This  dialect  closely  resembled  the  Pro- 
vencal, and  the  Provengal  bards  who  were  re- 
ceived at  the  court  of  the  kings  of  Portugal  just 
missed  assimilating  the  Portuguese  as  well  as 
other  languages  of  southern  Europe  to  their 
own.  The  Provengal  literature  in  fact  for  some 
time  absorbed  all  the  efforts  directed  toward  the 
cultivation  of  the  higher  arts  of  writing,  and 
in  Portugal,  as  elsewhere,  it  retarded  the  de- 
velopment of  the  native  literature.  During  the 
I2th  and  13th  centuries  the  Portuguese  native 
literature  could  boast  of  nothing  more  than  a 
collection  of  popular  songs  {cliacras),  remark- 
able for  freshness  and  vigor.  The  first  Portu- 
guese collection  of  poetry  (cancionciro)  was 
made  by  King  Diniz.  It  consisted  of  a  selection 
of  the  court  lays  composed  about  this  time  by  the 
Portuguese,  Provengal,  and  Galician  bards.  The 
manuscript  of  this  collection,  discovered  in  the 
Vatican  by  Ferdinand  Wolf,  has  been  published 
in  Paris  and  Lisbon  (1847)  under  the  title  of 
'Cancioneiro  del  Rey  Dom  Diniz.'  To  Dom 
Pedro,  Count  of  Barcellos,  son  of  Diniz,  is  at- 
tributed a  'Cancioneiro  do  Real  Collegio  dos 
Nobres.'  His  half-brothers,  Alfonso  IV.  and 
Affonso  Sanchez,  were  likewise  poets.  Some  of 
the  Portuguese  poets  of  this  time  wrote  in 
Castilian,  and  are  reckoned  among  Spanish 
writers.  Some  poems  on  the  death  of  his  wife, 
one  of  which  is  in  Castilian,  are  attributed  to 
Pedro  I.,  husband  of  Inez  de  Castro.  There  is 
also  a  prose  chronicle  of  Pedro's  reign  by  Fer- 
nao  Lopez,  from  which  are  derived  the  chief 
particulars  of  his  vengeance  on  the  abettors  of 
the  murder.  In  the  15th  century  the  court  was 
still  the  centre  and  source  of  the  national  litera- 
ture. The  sons  and  grandsons  of  John  I.  were 
poets  and  patrons  of  the  troubadours.  Galician, 
Castilian,  and  Provengal  were  still  cultivated  as 
well  as  the  native  language.  Garcia  de  Resende, 
a  poet  of  some  merit,  who  lived  under  Emanuel, 
has  collected  in  a  Cancioneiro  (Lisbon,  1516) 
the  principal  poetical  works  of  this  age.  Ber- 
nardim  Ribeiro  wrote  pastoral  poems  and  ro- 
mances in  imitation  of  the  Italians  and  Spanish. 
Sa  da  Miranda,  who  succeeded  him  in  the  same 
line,  marks  the  transition  from  the  15th  to  the 
l6th  century  and  the  separation  of  the  Portu- 
guese from  the  other  Spanish  dialects  and  from 


the  language  of  the  troubadours.  This  progress 
is  also  observable  in  the  prose  chronicles  which 
record  the  current  history  of  the  day.  The  reign 
of  King  John,  the  discovery  and  conquest  of 
Guinea,  the  career  of  Prince  Henry,  and  the 
first  voyage  of  Columbus  are  among  the  sub- 
jects dealt  with  by  the  chroniclers.  Literature 
still  continued  to  be  patronized  by  the  royal 
family.  King  Edward  (Duarte)  wrote  a  book 
of  morals  for  the  use  of  his  sons,  and  two 
works,  'The  Art  of  the  Cavalier'  and  'The 
Loyal  Councillor,'  which  have  been  republished 
in  France.  There  is  also  a  treatise  on  nnlitary 
art  by  Alfonso  V.  The  i6th  century  is  the 
classic  era  of  Portuguese  literature.  Pastoral 
poetry,  the  epic,  and  the  chivalric  romance 
flourished  in  an  especial  manner.  The  chief 
names  are  Sa  da  iMiranda,  Antonio  Fereira, 
Camoens,  Diego,  Bernardes,  Andrade,  Caminha, 
and  Alvares  do  Oriente.  Their  compositions 
are  distinguished  by  elegance  and  variety,  but 
like  other  modern  pastorals,  exiiibit  rather  a 
tedious  affectation  of  rusticity  than  a  life-like 
representation  of  rural  life,  Sa  da  Miranda  has 
also  written  epistles,  sonnets,  hymns,  and  other 
compositions.  In  his  hymns  he  has  employed 
for  the  first  time  the  hendecasyllabic  verse, 
which  has  become  the  chief  instrument  of  Por- 
tuguese poetry.  The  numerous  hymns,  odes, 
elegies,  and  sonnets  of  Camoens  are  equally  dis- 
tinguished for  elegance,  but  are  marred  by 
numerous  conceits  according  to  the  taste  of  the 
period.  The  principal  epic  and  the  greatest 
poem  in  the  Portuguese  literature,  almost  the 
only  one  which  has  acquired  a  European  repu- 
tation, is  'Os  Lusiadas'  ('The  Portuguese')  of 
Camoens,  which  has  placed  its  writer  in  the  rank 
of  the  few  great  poets  of  the  highest  class  whose 
genius  is  universally  recognized  by  the  whole 
world.  (See  C.\moens.)  After  Camoens  as  an 
epic  writer  comes  Cortereal,  who  has  celebrated 
the  siege  of  Diu  and  the  shipwreck  of  Sepul- 
veda.  Like  Camoens  he  shows  himself  a  great 
painter  of  nature. 

The  Portuguese  romance  writers  claim  to  be 
the  originators  of  the  character  of  Amadis, 
but  the  question  remains  undecided  between 
them  and  the  Spaniards.  Vasco  de  Lobeiro, 
Francisco  Moraes,  and  Bernardim  Ribeiro  are 
among  the  leading  romance  writers.  Lopez  de 
Castanhcda  has  written  a  Libro  de  Caballeria. 
The  drama  also  began  to  be  cultivated  in  the 
i6th  century.  The  first  autos  and  rustic  dia- 
logues were  probably  composed  for  the  festivi- 
ties of  Christmas ;  a  few  rude  comedies  also 
preceded  the  classic  period.  Sa  da  Miranda 
studied  and  imitated  Plautus.  Ferreira,  who  fol- 
lowed his  example,  composed  the  first  regular 
tragedy,  Ines  de  Castro,  only  a  few  years  after 
Sofonisba  was  produced  at  Rome  by  Trissino. 
Camoens  wrote  several  theatrical  pieces,  among 
which  are  'Amphitryon'  and  'Seleucus.'  Atttos, 
farsas,  and  comcdias  magicas  were  far  more 
numerous  than  regular  pieces. 

The  chronicles  in  the  same  age  expanded 
into  history.  The  events  of  their  own  day  in 
which  their  country  played  so  large  a  part  af- 
forded ample  matter  of  inspiration  for  historians 
as  well  as  poets.  Barros,  also  a  romance  writer, 
is  esteemed  the  Livy  of  Portugal.  He  wrote 
the  'History  of  the  Conquest  of  India'  in  an 
elegant,  pure,  and  energetic  style.  The  'Com- 
mentaries   of    Alphonso    d'Albuquerque,'    by   a 
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nephew  of  the  conqueror;  the  'Chronicle  of 
King  Manuel  and  of  Prince  John,*  by  Damian 
de  Goes,  a  Portuguese  ambassador;  the  'His- 
tory of  the  Discovery  and  Conquest  of  the 
Indies,'  by  Lopes  de  Castanheda ;  the  'Chronicle 
of  King  Sebastian,'  by  Diego  Bernardo  Cruz, 
are  all  works  of  great  merit.  Narrations  of 
voyages  are  fewer  than  might  have  been  ex- 
pected, but  there  are  a  few  of  great  interest  — 
'A  Letter  to  the  King  of  Portugal  on  the  Dis- 
covery of  Brazil,'  by  Vas  de  Caminha,  com- 
panion of  Cabral;  the  'Voyages  of  Magellan,' 
narrated  by  some  of  his  comrades ;  and  the 
'Voyages  of  Pinto,'  who  visited  China,  Tar- 
tary,  Arabia,  and  other  countries.  This  work 
is  one  of  the  classics  of  the  i6th  century. 

The  opening  of  the  17th  century  is  distin- 
guished by  the  crowd  of  imitative  epics  which 
naturally  followed  the  success  of  the  Lusiad. 
Quevedo  de  Castro,  Mascurenhas,  and  Brandam 
are  among  the  principal  authors  of  these  works, 
the  most  noticeable  feature  of  which  is  the  na- 
tional patriotism  they  continue  to  display  after 
the  loss  of  the  political  independence  of  Portu- 
gal. This  century  is  also  distinguished  by  great 
historical  compilations.  It  was  the  period  of 
repose  after  an  epoch  of  great  activity,  and  the 
absorption  of  the  Portuguese  nationality  in  the 
more  powerful  monarchy  of  Spain  naturally 
turned  all  eyes  to  the  recent  period  of  its  glory. 
The  'Monarchia  Lusitana'  (1597-1690),  Ber- 
nardo Brito's  'Eulogy  of  the  Kings  of  Portu- 
gal,' Faria  de  Souza's  'Europa  Portugueza' 
(1667),  'Asia  Portugueza'  (1666-75),  'Africa 
Portugueza*  (1680),  'America  Portugueza' 
(left  in  manuscript),  the  historical  works  of 
Nunez  de  Laio,  Manoel  de  Mello,  and  others 
belong  to  this  epoch.  Antonio  Vieira,  a  Jesuit 
preacher,  is  one  of  the  most  vigorous  prose 
writers  of  this  century.  The  letters  of  Alco- 
farrada  are  also  among  its  notable  productions. 
But  the  most  prolific  writer  of  all  was  the 
padre  Macedo,  who  composed  a  number  of  epic 
poems,  besides  no  odes  and  numerous  dis- 
sertations. He  wrote  chiefly  in  Latin,  Spanish, 
and  Italian. 

The  Portuguese  drama  was  nearly  extin- 
guished during  this  century  by  the  predominance 
of  the  Spanish,  to  which  even  Portuguese  writers 
contributed.  Cocho  Rebello  has  collected  a  num- 
ber of  the  minor  indigenous  productions  of  the 
art,  'A  Musa  Entretenida  de  Varios  Entre- 
meses'   (Coimbra,  1658). 

In  the  i8th  century  the  influence  of  the 
French  writers  of  the  age  of  Louis  XIV.  so 
completely  dominated  Portuguese  literature  that 
it  became  almost  entirely  imitative.  Transla- 
tions from  and  imitations  of  the  French  formed 
the  staple  of  its  products  in  every  department, 
and  the  nation  that  gave  birth  to  the  Lusiad 
condescended  to  copy  the  Henriade  and  the 
Lutrin.  Scholarship  in  this  age  made  greater 
progress  than  literature.  The  academy  called 
the  Arcadia  was  founded  in  1757  by  Antonio 
Diniz  da  Cruze  Silva.  the  Portuguese  Boileau, 
and  other  promoters  of  the  revival  of  learning. 
It  became  extinct  in  1776,  and  was  replaced  in 
1779  by  the  Royal  Academy  of  Sciences  of  Lis- 
bon. Toward  the  close  of  this  century  two 
writers  appeared  who  have  formed  schools, 
Francisco  Manoel  do  Nascimento  (i 734-1829), 
an  elegant  lyrist,  and  Barbosa  du  Bocage,  who 
introduced  an  affected  and  hyperbolical  style  of 


writing,  which  has  liccn  called,  from  the  signa- 
ture Elniano,  which  he  adopted,  Elinanism. 

In  the  19th  century  the  classic  school  was 
represented  by  the  followers  of  Manoel  do  Nas- 
cimento, Domingo  Ma.ximiano  Tores,  and  Ri- 
beiro  do  Santos.  Among  poets  of  the  century 
possessing  some  claim  to  originality  are  Roque, 
Carvalho  Moreira,  Mouzinho  de  yMbuquerque, 
Feliciano  de  Castilho,  Herculano  de  Carvalho, 
Almeida  Garret,  Joao  de  Lemos,  Antonio  de 
Serpa,  and  Palmeirim.  Through  the  efforts  of 
these  and  others  Portuguese  literature  has  again 
begun  to  assume  an  aspect  of  native  vigor.  The 
drama  has  also  been  revived  by  J.  B.  Gomez, 
Pimenta  de  Aguiar,  Mendes  Leal,  and  A.  Her- 
culano. Alexandre  Herculano  and  Rebello  da 
Silva  are  also  writers  of  history  and  historic 
romance.  Castello  Branco  is  a  novelist.  To 
the  Coimbra  School,  which  found  inspiration 
in  the  leading  writers  of  modern  France  and 
Germany,  belong  the  lyric  poet  Joao  de  Deus, 
the  historian  Theophilo  Braga,  the  philologist 
Coelho,  and  other  less-known  writers.  Science, 
law,  and  political  economy  are  likewise  well 
represented. 

Portuguese  literature  is  also  cultivated  with 
considerable  independence  and  success  in  Brazil. 
The  principal  names  in  poetry  are  F.  V.  Bar- 
boza,  De  Barros,  Da  Cunha  Barboza,  A.  T.  de 
Macedo,  Gongalves  Diaz,  Porto- Alegre,  M.  de 
Macedo,  Teixeira  e  Souza,  and  Magelhaens,  the 
most  national  of  them  all ;  in  history,  Varnhagen, 
author  of  the  'Historia  Geral  de  Brazil,'  and 
P.  da  Silva,  author  of  the  'Brazilian  Plutarch,' 
and  the  epigrammatist  Fonseca. 

Art. —  The  principal  architectural  monu- 
ments which  Portugal  possesses  are  due  to  the 
Goths  and  Moors.  There  are  also  numerous 
architectural  relics  of  the  Roman  dominion,  such 
as  the  ruins  of  an  amphitheatre  at  Lisbon, 
those  of  a  Corinthian  temple  dedicated  to  Diana 
at  Evora,  and  a  round  tower  named  after 
Sertorius.  The  cathedrals  of  Coimbra  and 
Braga  and  the  church  of  Cedofeita  at  Oporto 
are  due  to  the  Goths.  The  chateau.x  of  Pombal, 
Feira,  Alcobaga,  etc.,  were  palaces  inhabited  by 
the  Saracen  princes.  There  are  no  native  works 
of  any  importance.  Although  the  art  has  been 
well  patronized  Portuguese  painters  are  few  and 
have  never  formed  a  school ;  the  same  may  be 
said  of  native  sculpture. 

Bibliograt'hy. — For  language,  consult :  Coelho, 
'Diccionario  da  Lingua  Portugueza'  (iSgo); 
Ribiero,  'Grammatica  Portugueza'  (1889)  ; 
Reinhardstottner,  'Grammatik  der  Portugie- 
sischcn  Sprache'  (1897);  among  Portuguese- 
English  dictionaries  are  Vieyra  (1873-.S;  also 
an  abridged  edition);  Lacerda  (1866-71); 
Michalis  (1893);  and  Portuguese-English  gram- 
mars include  D'Orsey,  Elwes,  and  Vieyra.  For 
literature  consult  Acanha,  'Diccionario  Biblio- 
grafico  Portuguez'  (12  vols.  1858-85);  Bouter- 
werk,  'History  of  Spanish  and  Portuguese  Lit- 
erature' (1823)  ;  Braga,  'Historia  da  Litteratura 
Portugueza'  (14  vols.  1870-80),  his  'Curso' 
(18S6),  and  his  'Antologia'  (1876)  :  Romero, 
'Historia  da  Litteratura  brazileira'  (1888); 
Varnhagen,  'Florilegio  da  Poesia  brazileira' 
(1850-3);  Wolf.  'Le  Bresil  litteraire'    (1863). 

Portuguese  Man-of-War,  the  familiar 
name  of  certain  beautiful  oceanic  organisms, 
usually   found   floating   in    tropical    seas,   but    in 
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the  latter  part  of  summer  often  seen  off  the 
southern  coast  of  New  England.  The  float  is 
an  oblong,  crested  bladder,  flattened  on  the 
lower  side,  from  which  are  pendent  the  various 
individuals  of  the  colony.  The  long  filaments, 
sometimes  trailing  out  to  a  distance  of  fully  20 
feet,  have  batteries  of  nettle-cells  numerous  and 
powerful  enough  to  paralyze  fishes,  and  cause 
much  discomfort  to  human  beings,  even  when 
the  organisms  in  question  are  dead  on  the 
beach.     See  Siphonophores. 

Portuguese  Possessions  in  Africa  com- 
prise the  Cape  Verde  Islands,  Guinea,  Prince's 
and  Saint  Thomas'  Islands,  Angola,  and  Portu- 
guese East  Africa  (qq.v.).  Total  area,  792,040 
square  miles ;  population,  8,248,527. 

Portulaca,  a  genus  of  annual  and  peren- 
nial herbs  ol  the  order  Portulacacecc.  The  spe- 
cies, of  which  about  20  have  been  described, 
are  natives  of  warm  and  temperate  climates  and 
are  mostly  American.  They  are  often  trailing, 
have  fleshy  stems,  usually  thick  leaves,  and  gen- 
erally terminal  flowers  followed  by  small 
conical  capsules  containing  numerous  tiny  seeds. 
The  flowers  open  in  sunshine  but  close  in  shade. 
The  two  best  known  species  are  P.  grandiflora 
and  P.  oleracea.  The  former  is  widely  culti- 
vated in  gardens  for  its  very  showy  but  ephem- 
eral flowers  which  have  a  wide  range  of  color. 
Tbe  hottest,  dryest,  sunniest  places,  and  light 
soils  suit  the  plant  well.  It  is  a  native  of  Bra- 
zil. The  other  species  is  said  to  be  a  native  of 
Persia,  where  it  was  used  as  a  potherb  more 
than  2,000  years  ago.  It  is  also  said  to  be  in- 
digenous in  the  southwestern  United  States. 
Popularly  known  as  pusley  and  purslane,  it  is 
one  of  the  commonest  weeds  in  warm  and  tem- 
perate climates  upon  light  loamy  and  sandy 
soils,  but  rarely  upon  heavy.  It  has  several 
improved  varieties  which  are  cultivated,  espe- 
cially by  the  French,  for  greens. 

Portunus,  por-tii'nus,  or  Portumnus,  Ro- 
man god  of  harbors.  He  corresponds  to  the 
Melicerta  or  Palsenion  of  the  Greeks  and  was 
originally  the  god  of  doors,  symbolized  his 
representation  with  a  key  in  his  hand.  He 
had  a  temple  on  the  Tiber,  where  his  festival, 
the  Portunalia,  was  annually  celebrated  on  17 
August. 

Po'rus,  king  of  India:  d.  317  b.c.  He  was 
of  ancient  and  noble  lineage  and  his  kingdom 
occupied  the  north  of  India  between  the  Hy- 
daspes  and  Acesines.  When  Alexander  invaded 
India  in  326  B.C.  he  found  the  army  of  Porus 
barring  his  further  passage  at  the  Hydaspes. 
After  considerable  delay  Alexander  succeeded 
in  fording  the  river  higher  up  in  its  course, 
but  was  met  by  Porus  and  a  terrific  battle  en- 
sued, in  which  the  Indian  king  was  wounded 
and  taken  prisoner.  Brought  before  Alexander 
his  noble  bearing  aroused  the  admiration  of  the 
conqueror  and  they  became  friends  and  allies. 
Alexander  extended  the  kingdom  of  Porus  to 
the  Hyphasis  and  when  he  retired  from  India 
left  him  as  ruler  of  the  enlarged  kingdom. 
Porus  seems  to  have  extended  his  domain  still 
further  after  the  death  of  .Alexander,  but  in  317 
B.C.  was  assassinated  by  the  satrap  Eudemus. 

There  appear  to  have  been  two  other  Indian 
rulers  of  the  same  name.  One  of  these  was  a 
nephew  and  an  enemy  of  the  great  king,  and 
the  other  a  king  of  Madura,  on  friendly  terms 


with  the  Emperor  Augustus.  Consult  Mc- 
Crindle,  'Invasion  of  India  by  Alexander  the 
Great'   (1896). 

Pory,  por'i,  John,  English  colonist:  b. 
England  about  1570;  d.  there  before  October 
1635.  He  was  graduated  from  Gonville  and 
Caius  College,  Oxford,  in  1592,  studied  under 
Hakluyt  and  in  1619-21  was  secretary  to  Sir 
George  Yeardley  in  Virginia.  His  accounts  of 
his  excursions  among  the  Indians  are  published 
in  Smith's  'Generall  Historic.'  He  returned  to 
England  in  1621,  but  in  1623  was  appointed  com- 
missioner of  the  privy  council,  resided  in  Vir- 
ginia for  another  year,  and  the  remainder  of  his 
life  appears  to  have  been  spent  in  England. 
His  letters  are  in  the  British  Museum.  He 
translated  'Geographical  Historic  of  Africa 
written  in  Arabicke  and  Italian  by  John  Leo,  a 
More.' 

Poseidon,  p6-si'd6n,  in  Greek  mythology, 
the  lord  of  the  sea,  identified  by  the  Romans 
with  the  Italian  deity  Neptune.  He  was  a  son 
of  Cronus  and  Rhea,  and  hence  a  brother  of 
Zeus,  Hades,  Hera,  Hestia,  and  Demeter.  His 
usual  residence  was  in  the  depths  of  the  sea 
near  ^gae,  in  Euboea,  where  he  had  a  palace, 
and  kept  his  horses  with  brazen  hoofs  and 
golden  manes.  He  is  called  the  earth-holder  or 
earth-encompasser,  as  the  sea  surrounds  the 
earth,  and  the  earth-shaker,  as  the  earth  is 
shaken  by  the  waves  of  the  sea  beating  on  the 
shore.  He  is  the  ruler  of  all  other  marine 
deities  and  of  all  animals  that  live  in  the  sea. 
He  gathers  clouds,  and  raises  storms  and  allays 
them.  In  several  myths  he  is  represented  as 
contending  with  some  land  divinity  for  the  pos- 
session of  particular  spots  of  earth.  The 
horse,  and  more  particularly  the  war-horse,  was 
sacred  to  Poseidon,  and  one  of  the  symbols  of 
his  power.  The  dedication  of  this  animal  to  the 
seagod  was  probably  due  to  the  resemblance 
which  the  Greeks  detected  between  the  swift 
springing  movement  of  the  horse  and  the  ad- 
vance of  a  wave,  or  between  the  curve  of  a 
wave  about  to  break  and  the  arch  of  a  spirited 
horse's  neck.  The  other  well-known  symbol  of 
his  power  is  the  trident,  or  three-pronged  scep- 
tre. During  the  Trojan  war  Poseidon  was  the 
constant  enemy  of  Troy.  The  cause  of  this  en- 
mity was  the  ingratitude  shown  him  by  Laome- 
don,  the  second  king  of  Troy,  and  the  builder 
of  the  walls  of  the  city.  Poseidon  had  nu- 
merous offspring  by  mothers  divine  and  human. 
The  worship  of  Poseidon  was  common  through- 
out Greece  and  the  Greek  colonies,  but  espe- 
cially prevailed,  as  is  natural,  in  the  maritime 
towns.  The  animals  sacrificed  to  him  were 
horses  and  bulls,  sometimes  also  wild  boars  and 
rams.  The  Isthmian  games,  and  the  Panionia 
or  festival  of  all  the  lonians,  celebrated  near 
Mycale.  were  held  in  his  honor.  In  works  of 
art  Poseidon  is  represented  with  features  re- 
sembling those  of  Zeus,  but  he  has  not  the  calm 
majesty  of  the  supreme  god,  although  he  is 
more  powerfully  built.  When  represented  stand- 
ing he  always  bears  the  trident  in  his  right 
hand  and  a  dolphin  in  his  left. 

Poseidonius,  po-sI-do'nT-iis,  Greek  Stoic 
philosopher:  b.  Apamea,  Syria,  about  135  B.C.; 
d.  after  51  B.C.  He  studied  at  Athens  under 
Panattius  of  Rhodes,  after  whose  death  in  112 
he   presently    established   himself   as   a   teacher 
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at  Rhodes,  whence  he  is  called  the  Rhodian. 
He  taught  the  Stoic  philosophy  with  great  ap- 
plause, was  at  the  same  time  a  statesman  and 
one  of  the  Prytanes,  and  went  at  50  as  an  am- 
bassador to  Rome.  The  most  distinguished  Ro- 
mans were  his  scholars,  and  Cicero  was  ini- 
tiated by  him  into  the  Stoic  philosophy.  He 
wrote  many  works  on  history,  astronomy,  and 
geography,  now  lost.  In  his  physical  investiga- 
tions he  was  more  nearly  a  follower  of  Aristotle 
than  of  the  Stoic  school,  the  members  of  which 
he  greatly  excelled  in  this  department  of  know- 
ledge. Fragments  of  his  writings  were  edited 
by  Bake  (1814),  and  by  C.  Miiller  in  <Frag- 
menta   Historica   Grascorum'    (1849). 

Posen,  po'zen,  Germany,  (i)  a  fortified 
town  in  Prussia,  capital  of  the  province  and  gov- 
ernment of  the  same  name,  on  the  river  Warthe, 
149  miles  east  by  south  of  Berlin.  Fort  Win- 
iary,  adjoining  the  town,  serves  as  the  citadel. 
Of  its  public  edifices  the  chief  are  the  Roman 
Catholic  cathedral  and  the  parish  church,  the 
former  having  the  splendid  "golden  chapel"  at- 
tached ;  the  archiepiscopal  palace ;  the  town-hall, 
a  Renaissance  building  mostly  of  the  16th  cen- 
tury; the  Raczynski  library;  the  Mielzynski 
museum,  the  archaeological  museum  and  library, 
the  real-gymnasium,  and  two  other  gymnasia 
(one  Protestant  and  one  Roman  Catholic),  nor- 
mal and  other  schools,  hospital,  a  theatre,  and 
some  elegant  private  mansions.  The  manufac- 
tures consist  chiefly  of  agricultural  and  other 
machines,  carriages,  artificial  manures,  etc. 
There  are  also  several  breweries  and  distilleries. 
Posen  is  the  see  of  an  archbishop,  the  residence 
of  a  provincial  governor,  and  the  seat  of  im- 
portant courts  and  nuinerous  public  offices.  It 
was  one  of  the  oldest  and  most  important  towns 
of  Poland,  and  its  inhabitants  still  largely  con- 
sist of  Poles.  It  was  at  one  time  allied  with 
the  Hanseatic  League.  Pop.  (1900)  117,014. 
(2)  An  eastern  grand-duchy  and  province  of 
Prussia,  bounded  north  by  West  Prussia,  east 
by  Russian  Poland,  south  by  Silesia,  and  west 
by  Brandenburg;  area,  11,186  square  miles.  The 
surface  is  generally  flat,  and  extensively  occu- 
pied by  lakes  and  marshes.  A  small  portion 
belongs  to  the  basin  of  the  Vistula,  which 
touches  it  on  the  northeast ;  the  rest  belongs  to 
the  basin  of  the  Oder,  which  receives  its  drain- 
age through  the  Warthe  in  the  south  and  centre, 
and  the  Netze  in  the  north.  The  soil  is  for  the 
most  part  light  and  sandy,  and  considerable 
tracts  are  covered  with  heath;  many  parts  are 
covered  with  a  rich  alluvium  or  vegetable  mold, 
yielding  all  the  ordinary  species  of  grain,  millet, 
flax,  hemp,  tobacco,  and  hops.  The  pastures 
are  extensive,  and  feed  numerous  herds  of  cat- 
tle, horses,  and  swine ;  considerable  attention  is 
paid  to  the  rearing  of  poultry,  particularly  geese, 
and  also  to  the  rearing  of  bees.  The  minerals, 
comparatively  unimportant,  include  bog  iron-ore, 
saltpeter,  limestone,  and  building-stone.  The 
manufactures  consist  chiefly  of  spirituous  li- 
quors, woolen  stuffs,  linen,  and  leather.  The 
trade  in  these  articles,  and  in  horses  and  swine 
is  considerable;  other  exports  are  corn,  cattle, 
tallow,  leather,  honey,  wax,  goose-feathers,  and 
hogs'-lard.  The  inhabitants  include  a  consider- 
able mixture  of  Germans  and  Jews,  but  the 
great  majority  are  Poles,  Posen  being  one  of 
the  acquisitions  which  Prussia  made  by  the  dis- 
memberment of  Poland.     It  is  divided  into  the 


two  governments  of  Posen  and  Broraberg  and 
has  been  subjected  to  a  repressive  rule  to  over- 
come disaffection.  It  is  represented  in  the  Im- 
perial Reichstag  by  15  members  and  in  the 
Prussian  Landtag  by  29  delegates  in  the  lower 
and  19  in  the  upper  chamber.  Total  pop.  (1900) 
1,888.055.  As  part  of  Poland,  Fosen  was  di- 
vided into  the  palatinates  of  Poznania,  Gnesen, 
and  Inowraclaw.  At  the  first  partition  of  Po- 
land in  1772  the  district  of  the  Netze  fell  to 
Prussia,  and  the  remainder  in  the  second  parti- 
tion of  1793.  Between  1807  and  1815  Posen 
formed  part  of  the  grand-duchy  of  Warsaw, 
but  in  the  latter  year  reverted  to  Prussia. 

Posey,  po'zi,  Thomas,  American  soldier: 
b.  eastern  Virginia  9  July  1750;  d.  Shawnee- 
town  111.,  19  March  1818.  He  was  as  quarter- 
master in  Lord  Dunmore's  expedition  against 
the  Ohio  Indians  and  was  engaged  in  the  battle 
at  Mount  Pleasant  in  1774.  In  1775  he  was  a 
member  of  the  Virginia  committee  of  corre- 
spondence and  raised  a  company  of  which  he 
became  captain  for  the  7th  Virginia  Continental 
regiment.  He  assisted  in  defeating  Lord  Dun- 
more  at  Gwynn's  Island  in  1776;  in  1777  joined 
the  Continental  army  at  Middlebrook,  N.  J.,  and 
with  his  company  was  transferred  to  Morgan's 
renowned  rifle-corps,  where  he  played  a  con- 
spicuous part  in  the  engagement  at  Piscataway, 
N.  J.  He  served  with  great  gallantry  under 
Gates  at  the  battles  of  Bemis  Heights  and  Still- 
water, and  in  1778  was  promoted  major  and 
had  charge  of  the  expedition  against  the  Indians 
of  Wyoming  Valley  in  that  year.  In  1779  he 
commanded  a  battery  under  Gen.  Wayne  at 
Stony  Point  and  was  one  of  the  leaders  in  the 
assault  which  carried  the  enemy's  works.  He 
was  present  at  the  surrender  of  Yorktown,  or- 
ganized a  regiment  of  which  he  was  given  com- 
mand vifith  the  rank  of  lieutenant-colonel,  and 
served  under  Gen.  Wayne  in  Georgia  until  the 
surrender  of  Savannah,  where  he  routed  the 
Indians  under  Gueristersigo.  After  the  war  he 
lived  in  Spottsylvania  County,  Va.,  until  1793, 
when  he  was  appointed  brigadier-general  and 
served  under  Gen.  Wayne  in  his  campaign 
against  the  Indians  in  the  Northwest.  He  re- 
signed in  1794,  settled  in  Kentucky,  entered  the 
State  Senate,  and  was  cx-oMcio  lieutenant-gov- 
ernor. He  raised  a  company  of  which  he  was 
for  a  time  captain  in  the  War  of  1812,  and  in 
1812-13  he  served  as  United  States  Senator  from 
Louisiana.  He  was  governor  of  Indiana  Terri- 
tory from  1813  until  her  admission  into  the 
LInion  as  a  State  and  from  1816  until  his  death 
was  Indian  agent. 

Posilipo,  p6-se-le'p6,  or  Pausilippo,  pow- 
se-le'p6  (Latin,  Pausilipona),  Italy,  a  hill  and 
grotto  to  the  southwest  of  Naples,  the  grotto 
furnishing  a  passage  from  that  city  to  Pozzuoli. 
This  grotto,  or  tunnel,  leads  directly  to  the 
village  of  Fuorigrotta ;  its  height  is  about  70 
feet,  and  the  breadth,  21  feet.  It  was  long  sup- 
posed that  it  was  earlier  than  the  time  of  the 
Romans,  but  it  is  now  supposed  to  date  from  the 
time  of  Augustus  or  Tiberius.  It  was  widened 
in  1442  by  Alphonso  I.,  plastered  by  Pietro  of 
Toledo,  and  again  repaired  in  1754  by  Charles 
III.  Since  1885  there  has  been  a  second 
"grotto,"  about  150  feet  longer,  which  is  more 
commonly  used,  as  is  also  a  road  over  the  moun- 
tain built  in  1822.     On  the  hill  above  the  grotto 
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is  the  famous  Tomb  of  Virgil.  The  town  of 
Posilippo  on  the  hill  has  about  4,500  nihabitants. 
Positive,  in  photography,  a  picture  ob- 
tained by  printing  from  a  negative,  in  which 
the  lights  and  shades  are  rendered  as  they  are  in 
nature.     See  Photography. 

Positive  Eye-Piece,  the  form  of  eye-piece 
generally  used  in  microscopes  and  telescopes. 
It  is  well  adapted  for  use  with  micrometers, 
its  focus  being  outside  the  combination  of  lenses. 
It  consists  of  two  plano-convex  lenses  of  equal 
focal  length,  the  convex  sides  turned  inward,  the 
distance  asunder  being  two  thirds  of  the  focal 
length  of  either.     See  Microscope. 

Positive  Philosophy.  See  Positivism. 
Positive  Society,  The,  a  society  founded 
in  Paris  in  1S48,  by  Comte,  in  the  hope  that  it 
might  exert  as  pow-erful  an  influence  over  the 
revolution  as  the  Jacobin  Club  had  exerted  in 
1789.  In  this  he  was  disappointed,  but  the 
disciples  who  gathered  around  him  were  the 
germ  of  the  Positivist  Church. 

Positivism,  poz'i-tiv-izm,  originally  de- 
notes any  theory  that  takes  the  aftirmative  side 
and  states  its  tenets  in  positive  terms.  In  this 
sense  one  speaks  of  positive  Christianity  or 
positive  theology,  as  synonymous  with  dog- 
matism, indicating  thereby  that  liberal  religion 
which  rejects  belief  in  miracles,  or  a  special 
revelation,  or  the  traditional  church  doctrines, 
is  negative. 

The  term  was  appropriated  by  August  Comte 
to  denote  a  philosophy  that  would  limit  itself 
to  the  positive  sciences  and  exclude  all  meta- 
physical speculation.  Comte  propounded  posi- 
tivism as  the  ultimate  aim  of  the  evolution  of 
knowledge,  which  (as  Turgot  had  indicated) 
necessarily  passed  through  three  stages,  the 
theological,  the  metaphysical,  and  the  positive. 
In  the  theological  stage,  the  classified  pheno- 
mena of  nature  are  personified  as  gods, —  a  view 
based  upon  a  mythological  interpretation  of 
nature  which  reaches  its  climax  in  monotheism 
and  leads  to  the  metaphysical  stage  in  which 
the  laws  of  nature  are  conceived  as  imper- 
sonal essences  or  powers.  The  highest  and  last 
stage  is  attained  when  the  scientist  is  satisfied 
simply  to  describe  the  facts  and  leave  out  all 
metaphysical   speculation. 

Comte  felt  that  there  was  something  wrong 
with  metaphysics,  and  he  eliminated  it  from  the 
domain  of  philosophy,  but  instead  of  solving  the 
problem,  he  ignored  it  on  the  plea  that  it  was 
unsolvable.  His  great  work  'Philosophic  Posi- 
tive' (consisting  of  six  volumes)  contains  sim- 
ply a  recapitulation  of  the  whole  range  of 
human  knowledge,  the  systematic  arrangement 
of  which  he  called  the  hierarchy  of  the  sciences. 
(Tomte  does  not  deny  the  existence  of  some- 
thing metaphysical,  but  only  maintains  that  re- 
search in  this  domain  is  fruitless. 

Eugen  Diihring.  a  German  philosopher  of 
great  acumen,  rightly  criticizes  Comte's  posi- 
civism  in  saying  that  "its  main  contents,  strangely 
enough,  consist  in  negativism,"  and  «a  hierarchy 
of  the  sciences  offering  a  digest  of  knowledge 
cannot  pretend  to  be  philosophy"  (Krit.  Gesch. 
d.  Phil,  p.  486). 

In  a  more  advanced  stage  of  his  life,  Cornte 
felt  the  need  of  going  beyond  the  standpoiiit 
of  the  positive  sciences.  In  response  to  this 
need    of   his    nature   he    invented    a    religion    of 


mankind  which  should  be  based  on  science  re- 
placnig  the  idea  of  God  by  the  conception  of 
ideal  mankind. 

Comte's  conception  of  a  scientific  religion  is 
worthy  of  a  great  genius,  but  the  rituals  which 
he  prescribes  are  too  artificial  and  proved  ac- 
ceptable only  to  a  very  limited  circle  of  his 
admirers. 

Littre,  the  well-known  author  of  the  best 
French  dictionary,  disavowed  Comte's  religion 
as  fantastic,  but  he  accepted  his  philosophy  which 
in  the  last  number  of  the  positivist  periodical, 
'La  Science,'  he  formulated  as  follows: 

"The  domain  that  lies  beyond  refers  to  the 
thmgs  that  cannot  be  known.  Positive  science 
proposes  neither  to  deny  nor  to  affirm  them. 
In  a  word,  it  does  not  know  the  Unknowable, 
but  it  recognizes  its  existence.  This  is  the 
highest  philosophy.  To  go  beyond  is  chimerical, 
to  go  not  so  far  is  to  miss  the  mark." 

The  most  prominent  English  representative 
of  Comtean  positivism,  George  Henry  Lewes, 
sums  up  the  tenets  of  positivism  in  this  sentence : 
"Our  province  is  to  study  her  (nature's) 
laws,  to  trace  her  processes,  and,  thankful  that 
we  can  so  far  penetrate  the  divine  significance 
of  the  universe,  be  content— -as  Locke  wisely 
and  modestly  says  —  to  sit  down  in  quiet  ig- 
tiorance  of  all  transcendent  subjects." 

The  present  representative  of  Comte's  posi- 
tivism in  England,  averring  both  his  philosophy 
and  his  religion,  is  Frederick  Harrison,  presi- 
dent of  the  English  Positivist  Committee. 

In  spite  of  the  shortcomings  of  Comte's 
philosophy,  the  conception  of  positivism  is  a 
great  and  recommendable  ideal ;  but  positivism 
in  order  to  fulfil  its  purpose  should  be  truly 
positive.  Genuine  positivism  would  be  a  philo- 
sophy based  upon  the  facts  of  experience. 
Whether  or  not  metaphysics  is  wrong,  depends 
entirely  upon  the  definition  of  the  word.  If 
"the  metaphysical"  is  a  mysterious  essence  or 
power  behind  nature,  the  scientist  should  not 
merely  ignore  it  but  deny  its  existence ;  but  if, 
after  the  precedence  of  Aristotle,  we  under- 
stand by  metaphysics  "the  science  of  first  prin- 
ciples," we  must  grant  that  its  study,  far  from 
being  fruitless,  is  indispensable  for  every  scien- 
tist. 

The  aim  of  a  positive  philosophy  should  be 
to  understand  the  methods  and  general  spirit 
of  science,  to  systematize  the  results  of  the 
totality  of  human  knowledge  and  to  apply  them 
to  practical  life.  Accordingly,  philosophy  will 
serve  three  purposes:  it  will  be  (i)  the  prope- 
deutics of  science,  (2)  a  synopsis  of  all  know- 
ledge, and  (3)  ethics,  or  the  science  of  moral 
conduct.  The  first  branch  of  philosophy  in- 
cludes logic,  epistemology.  and  methodology,  that 
is.  the  sciences  which  are  equally  needed  as  in- 
tellectual tools,  in  all  the  several  branches  of 
inquiry.  The  second  part,  a  synopsis  of  all 
knowledge,  cannot  be  a  mere  compendium  or  a 
hierarchy  of  the  sciences,  but  must  be  worked 
out  into  a  systematic  world-conception,  not  a 
mere  sum  of  the  sciences  but  their  product, 
which  might  be  called  "ontology,"  that  is,  the 
science  of  existence,  or  "cosnionomy,"  the  sci- 
ence of  the  world  constitution.  Ontology  in  the 
old  sense  is  an  a  priori  construction  of  a  system 
of  abstract  thought ;  in  the  new  sense  it  would 
be  a  methodical  arrangement  of  the  facts  of 
experience,  a  monistic  or  consistent  system  of 
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knowledge.  Cosmonomy  explains  the  prevalence 
of  uniformities  and  their  formulation  as  gen- 
eral rules,  called  laws  of  nature,  etc.  It  points 
out  the  permanent  background  of  existence,  tlie 
eternal  conditions  of  becoming  from  which- 
world-systems  originate,  and,  above  all,  defines 
man's  position  toward  the  whole  of  existence, 
toward  his  fellows,  and  especially  tow-ard  those 
factors  that  determine  his  destiny  —  in  religious 
nomenclature  called  "God."  The  third  part  of 
philosophy  would  be  a  practical  application  of 
the  second,  resulting  in  what  has  been  called 
philosophy  proper,  world-wisdom,  or,  broadly 
speaking,  ethics.  Paul  C.^RUS, 

Editor  of  '■The  Monist? 

Posse  Comitatus,  pos'e  kom-i-ta'tiis,  in 
law,  the  force  of  able-bodied  male  citizens  whom 
the  sheriff  by  the  common  law  is  authorized  to 
call  to  his  assistance  in  case  of  invasion,  rebellion, 
riot,  breach  of  the  peace,  forcible  resistance  to 
process,  etc.,  in  the  county  or  district  in  which 
he  holds  office.  All  persons  included  in  the 
posse  comitatus  are  bound,  under  penalty  of  in- 
dictment, to  assist  the  sheriff  when  lawfully 
called  upon,  and  are  justified  in  killing  a  person 
in  case  of  resistance.  Unnecessary  violence  on 
their  part,  however,  is  punishable. 

Possession,  the  detention  and  enjoyment 
of  a  thing  which  one  holds  and  exercises  by  one- 
self or  through  another  in  his  name.  There  are 
two  requisites  to  complete  possession :  first,  oc- 
cupancy, and  second,  the  taking  with  intent  to 
possess, — •  hence  persons  who  are  without  legal 
wills  —  as  children,  idiots,  etc.,  cannot  acquire 
possession ;  however,  a  child  of  sufficient  under- 
standing may  legally  acquire  possession  of  a 
thing. 

One  is  said  to  be  in  actual  possession  when 
the  thing  is  in  immediate  occupancy,  and  con- 
structive possession  when  one  claims  to  hold  by 
virtue  of  a  title  without  actual  occupancy ;  pos- 
session may  be  enjoj'ed  by  the  proprietor  of  a 
thing  —  thus  the  proprietor  of  a  house  possess- 
ing it  by  his  tenant. 

To  acquire  possession  of  a  property  it  is 
requisite  that  there  be  intention  of  possessing 
as  owner,  and  also  the  possession  of  the  thing. 

Possession  is  lost  when  one  transfers  a  prop- 
erty to  another  with  the  intention  of  divesting 
himself  of  the  title,  or  when  he  does  some  act 
which  manifests  his  intention  of  abandoning 
possession.  Though,  of  course,  no  proof  of 
ownership  or  title  to  property  or  a  thing,  the 
possession  is  a  fact  in  evidence  of  it,  and  it  is 
sufficient  evidence  against  anyone  who  cannot 
show  a  better  claim. 

Continuous  possession  of  land  for  a  time, 
which  varies  in  the  statutes  of  various  juris- 
dictions, usually  20  years,  will  give  the  occupant 
title  by  adverse  possession. 

Possession  Theory,  a  superstitious  belief 
or  theory  prevailing  among  races  and  individ- 
uals of  low  culture  that  disease,  whether  bodily 
or  mental,  is  due  to  the  presence  of  a  malevolent 
spirit. 

Post,  Alfred  Charles,  American  surgeon: 
b.  New  York  13  Jan.  1806:  d.  there  7  Feb.  1886. 
He  was  graduated  from  Columbia  in  1822  and 
from  the  College  of  Physicians  and  Surgeons 
in  1827.  After  two  years'  further  study  in  Eu- 
rope he  established  a  practice  in  New  York,  in 


1831-S  was  demonstrator  of  anatomy  in  the  Col- 
lege of  Physicians  and  Surgeons,  in  1836  be- 
came an  attending  surgeon  at  the  New  York 
Hospital,  and  throughout  his  life  continued  his 
connection  there,  occupying  at  his  death  the 
office  of  consulting  surgeon.  He  was  appointed 
professor  of  ophthalmic  surgery  at  Castleton 
Medical  College,  Vt.,  in  1843,  and  of  surgery  in 
the  following  year.  In  1851-75  he  was  professor 
of  surgery  in  the  University  of  the  City  of  New 
York,  vice-president  of  the  New  York  Academy 
of  Medicine  in  1861-6,  and  its  president  in 
1867-8,  president  of  the  Pathological  Society, 
and  for  many  years  was  connected  with  Saint 
Luke's,  the  Presbyterian,  and  the  Women's  Hos- 
pitals. He  conducted  a  weekly  clinic  at  the 
University  Medical  College,  in  New  York,  for 
many  years,  was  the  first  surgeon  in  the  United 
States  to  perform  an  operation  for  the  cure  of 
stammering,  and  was  the  inventor  of  several 
valuable  surgical  instruments  and  appliances. 
Besides  numerous  medical  papers  contributed 
to  scientific  journals,  he  published  'Strabismus 
and  Stammering'    (1840). 

Post,  Charles  Cyrel,  American  politician: 
b.  Shiawassee,  Mich..  16  May  1846.  He  studied 
at  Hiram  and  Oberlin  Colleges,  Ohio ;  was  ad- 
mitted to  the  bar  in  1874.  but  did  not  practise 
and  soon  took  up  journalism.  He  was  promi- 
nent in  the  Greenback  movement  and  furthered 
the  Anti-Monopoly  movement  whose  supporters 
nominated  Gen.  Butler  for  President.  He  re- 
moved to  Georgia  in  1885  and  to  Florida  in  1892, 
and  in  1899  founded  the  School  of  Scientific 
Philosophic  and  Psychic  Research.  He  has  pub- 
lished :  'Metaphysical  Essays'  (1896);  'Men 
and  Gods'  (1898);  'From  Wabash  to  Rio 
Grande'    (1880")  ;  etc. 

Post,  Melville  Davison,  American  lawyer 
and  novelist :  b.  Harrison  County,  W.  Va.,  ig 
April  1871.  He  was  graduated  from  the  Uni- 
versity of  West  Virginia  and  has  since  prac- 
tised law  in  Grafton,  W.  Va.  He  has  pub- 
lished :  'The  Strange  Schemes  of  Randolp'n 
Mason'  (1896)  ;  'The  Man  of  Last  Resort' 
(1897);    'Dwellers  in  the  Hills'    (1901). 

Post,  Waldron  Kintzing,  American  lawyer 
and  author :  b.  New  York  7  July  1868.  He  was 
graduated  from  Harvard  in  1890,  was  admitted 
to  the  bar  in  1805.  and  is  the  author  of  'Har- 
vard Stories'    (1893);  'Smith  Brunt'    (1899). 

Post,  Wright,  American  surgeon:  b.  North 
Hempstead,  N.  Y.,  19  Feb.  1766;  d.  Throgg's 
Neck,  N.  Y.,  14  June  1828.  He  received  his 
medical  education  in  New  York  and  London 
and  in  1786  established  a  practice  in  New  York. 
In  1792  he  was  appointed  professor  of  surgery 
at  Columbia,  where  he  later  ocupied  the  chair 
of  anatomy  and  physiology,  afterward  holding 
the  same  chair  in  the  Medical  School  of  New 
York.  For  35  years  he  was  consulting  sur- 
geon in  the  New  York  Hospital,  president  of 
the  College  of  Physicians  and  Surgeons  in 
1821-6,  and  was  prominently  connected  with 
numerous  medical  societies.  He  made  himself 
famous  by  his  surgical  achievements,  many  of 
which  were  departures  from  the  old  school. 

Post  and  Postage.  The  word  post  is  de- 
rived from  the  Latin  positus,  meaning  "placed," 
because  horses  were  put  or  placed  at  certain 
distances  to  transport  letters  or  travelers.  From 
this  ancient  beginning,  the  post   has  developed 
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into  one  of  the  most  effective  instruments  of 
civilization.  In  the  Old  Testament  are  frequent 
references  to  the  posts.  In  2  Chron.  one  will 
find:  "So  the  posts  went  with  the  letters," 
and  "So  the  posts  passed  from  city  to  city." 
In  Esther,  also,  and  in  Job  and  Jeremiah  one 
will  find  other  allusions  to  the  posts.  But  they 
were  never  for  the  use  of  the  common  people. 
The  first  recorded  postal  system  was  in  the 
Persian  Empire.  According  to  Xenophon,  Cyrus 
the  Elder  caused  couriers,  with  saddled  horses, 
to  stand  ready  at  different  stations  throughout 
the  empire,  situated  one  day's  journey  from 
each  other,  in  order  to  receive  reports  from 
the  provinces  without  delay.  In  the  time  of 
Julius  Caesar  the  service  of  couriers  in  the  parts 
of  the  Roman  dominions  under  his  government 
was  so  well  organized  that  of  two  letters  which 
he  wrote  from  Britain  to  Cicero  at  Rome,  the 
one  reached  its  destination  in  26,  and  the  other 
in  28  days.  Such  services,  however,  were  only 
established  by  governments  or  persons  in  au- 
thority for  their  own  use.  Private  persons,  in 
their  intercourse  with  one  another,  had  to  em- 


transmission  of  their  own  correspondence 
Durmg  the  reign  of  Louis  XIII.,  the  French 
system  of  posts  received  a  more  regular  form 
from  the  establishment  of  a  comptroller-general 
of  posts. 

In  Germany  the  first  post  was  established  in 
Tyrol  in  the  latter  half  of  the  15th  century,  by 
Roger  I.,  county  of  Thurn,  Taxis,  and  Valsas- 
sina.  His  son  established  another  from  Brus- 
sels to  Vienna  in  1516,  by  the  wish  of  the  Em- 
peror Maximilian  I.  In  1522  a  post  was  estab- 
lished between  Vienna  and  Nuremberg,  and 
Charles  V.,  anxious  to  have  news  as  quickly  as 
possible,  on  account  of  the  vastness  of  his  states, 
caused  Leonard  of  Thurn  and  Taxis  to  estab- 
lish a  permanent  riding-post  from  the  Nether- 
lands through  Liege,  Treves,  Spire,  and  Rhein- 
hausen,  through  Wiirtemberg,  Augsburg,  and 
Tyrol  to  Italy. 

The  postal  system  of  Italy  began  in  Pied- 
mont. Until  1561  the  transmission  of  letters 
was  in  the  hands  of  the  communes  or  private 
persons,  who  were  authorized  by  the  state  to 
charge  for  the  service  a  sum  which  varied  ac- 
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ploy  slaves  to  convey  their  letters  to  their  des- 
tination, or  to  trust  to  the  chance  of  finding  some 
person  who  was  going  to  the  place  to  which  the 
letter  was  addressed,  and  was  willing  to  under- 
take the  delivery  of  it.  The  Emperor  Diocletian, 
at  the  end  of  the  3d  century,  appears  to  have 
been  the  first  to  establish  a  postal  system  for 
the  benefit  of  private  persons.  At  later  dates 
rheodoric  the  Great,  Charlemagne,  and  others 
had  well-organized  services  for  communication 
with  all  parts  of  their  empire. 

Early  History  of  the  Public  Post. —  The 
earliest  postal  systein  was  established  in  France 
by  the  University  of  Paris.  From  the  end  of 
the  13th  century  this  institution  maintained 
couriers,  who  at  certain  times  took  charge  of 
letters  and  money  for  the  students  collected  in 
that  city  from  almost  all  parts  of  Europe. 
Louis  XL  established  for  his  own  use  mounted 
messengers,  and  by  an  edict  of  19  June  1464 
instituted  post  stations  on  the  chief  roads  of 
France.  This  system  was  continued  under  the 
following  reign,  and  ultimately  private  persons 
began  to  make  use  of  the  royal  couriers  for  the 


cording  to  circumstances.  In  the  year  men- 
tioned the  posts  were  farmed  out  by  Emmanuel 
Philibert,  duke  of  Savoy,  to  a  postmaster-gen- 
eral. This  arrangement  continued  until  1697, 
when  Duke  Victor  Amadeus  II.  added  the  pro- 
ceeds of  the  post-office  to  the  revenue  of  the 
state,  an  indemnity  being  paid  to  the  postmaster, 
who  had  the  contract  for  them.  From  1710 
downward  the  post-office  was  administered  di- 
rectly by  the  state. 

The  British  Post. —  There  were  private 
posts  in  England  from  the  time  of  Edward  III. 
In  1635  a  public  post  was  established  between 
London  and  Edinburgh.  In  1644  Edmund  Pri- 
dcaux,  then  a  member  of  the  House  of  Com- 
mons, was  appointed  master  of  the  posts,  and 
first  established  a  weekly  conveyance  of  letters 
into  all  parts  of  the  nation.  In  1683  a  penny  post 
was  set  up  in  the  metropolis.  During  the  gov- 
ernment of  William  III.  acts  of  Parliament 
were  passed  which  regulated  the  internal  postal 
system  of  Scotland ;  and,  by  the  ninth  act  of 
Queen  Anne,  the  postal  system  of  England  was 
arranged   on   an    improved   footing.     A  general 
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post-office  was  instituted  at  London  for  the  Brit- 
ish dominions  with  chief  offices  at  Edinburgh, 
Dubhn,  and  other  places,  while  the  whole  sys- 
tem was  placed  under  the  control  of  a  post- 
master-general with  power  to  appoint  deputies 
for  the  chief  offices.  At  this  time  the  letter 
rate  of  postage  was  8  cents  for  15  miles  or 
under,  with  a  rising  scale  to  25  cents  for  300 
miles.  In  1837  Sir  Rowland  Hill  inaugurated 
a  movement  for  reform  in  the  hospital  service. 
Penny  postage  resulted  in  1839,  and  on  6  May 
1840  the  first  postage  stamp,  designed  by  W. 
Mulready,  was  first  brought  into  use.  In  the 
same  year  the  money-order  system  was  adopted 
and  in  1848  the  book  post  was  established.  In 
1855  pillar  letter-boxes  were  introduced,  and 
London  was  divided  into  10  districts,  for  greater 
facility  in  the  distribution  of  city  letters.  The 
British  post-office  system  developed  rapidly  after 
i860  and  now  includes  a  parcels  post  and  bank- 
ing and  telegraph  systems.  The  service  is  un- 
der the  immediate  control  of  the  postmaster- 
general,  assisted  by  the  chief  secretary  of  the 
post-office  in  London.  There  are  also  chief  offi- 
cers in  Edinburgh  and  Dublin.  The  postmaster- 
general  is  a  member  of  the  privy  council,  and 
sometimes  a  cabinet  minister.  In  1901  there 
were  22,189  post-offices  in  the  United  Kingdom 
and  33,590  road  and  pillar  letter-bo,\es.  The 
total  number  of  letters  delivered  during  the 
year  was  2,323,600,000. 

The.  Colonial  Post  in  America. —  In  the 
American  colonies  the  post-office  made  its  first 
appearance  in  Massachusetts  in  1639,  when  the 
General  Court  of  that  colony  issued  the  fol- 
lowing: "It  is  ordered  that  notice  be  given  that 
Richard  Fairbanks,  his  house  in  Boston,  is  the 
place  appointed  for  all  letters,  which  are  brought 
from  beyond  the  seas,  or  are.  sent  thither,  to  be 
left  with  him,  and  he  is  to  take  care  that  they 
are  to  be  delivered  or  sent  according  to  direc- 
tion :  and  he  is  allowed  for  every  letter  a  penny, 
and  he  must  answer  all  messages  through  his 
neglect  of  this  kind."  In  1657  a  postal  service 
was  established  in  Virginia.  The  colonial  law 
required  every  planter  to  provide  a  messenger 
to  convey  the  despatches,  as  they  arrived,  to  the 
next  plantation,  and  so  on,  on  pain  of  forfeit- 
ing a  hogshead  of  tobacco  for  default.  In  1672 
the  government  of  New  York  established  a  mail 
"to  go  monthly"  between  New  York  and  Bos- 
ton. In  1674  the  General  Court  at  Hartford 
enacted  laws  to  regulate  the  postal  services  in 
the  colony.  In  July  1683  William  Penn  estab- 
lished a  post-office  in  Philadelphia,  with  weekly 
mails  to  various  places  near  the  city,  and  about 
the  same  time  opened  mail  routes  betvi-een  Phila- 
delphia and  the  larger  towns  of  Pennsylvania 
and  Maryland.  These  represent  the  several 
colonial  enactments  in  relation  to  postal  com- 
munication. Of  a  regular  post  outside  these 
efforts,  no  trace  can  be  found  in  the  archives 
of  either  the  State  or  the  Post-office  Department. 

Neale's  American  Post. —  The  beginning  of 
the  American  post  proper  dates  with  the  sign- 
ing of  a  patent  17  Feb.  1691  vesting  in  Thomas 
Neale  the  American  post.  On  4  April  fol- 
lowing Neale  and  the  Royal  Postmaster-General 
appointed  Andrew  Hamilton  Postmaster-Gen- 
eral of  America.  Hamilton  undertook  the  ar- 
duous duty  of  establishing  an  intercolonial  post. 
He  visited  all  the  colonies,  was  trusted  implicitly, 
and  satisfied  each  colony  of  his  ability  and  re- 


sources in  the  new  venture.  The  co-operation 
of  all  the  colonies  except  Virginia  having  been 
secured,  service  began  on  i  May  1653,  and  con- 
sisted of  a  weekly  post  from  Portsmouth,  N.  H., 
to  Boston,  Saybrook,  New  York,  Philadelphia, 
Maryland  and  Virginia.  Five  riders  were  en- 
gaged to  cover  each  of  the  five  stages  twice  a 
week.  In  winter  service  was  performed  fort- 
nightly. Hamilton  died  in  1703,  and  his  son, 
John  Hamilton,  succeeded  him.  In  1707  the 
Crown  purchased  the  good-will  of  the  American 
post-office  and  continued  John  Hamilton  as 
postmaster-general.  From  1707  to  the  year  be- 
fore the  Revolution  the  General  Post-Office  in 
London  controlled  the  service  in  America.  In 
171 1  there  was  a  weekly  mail  operation  between 
Boston  and  Maine  and  a  fortnightly  exchange 
between  Boston  and  New  York.  In  1717  the 
mail  ran  weekly  between  New  York  and  Wil- 
liamsburg, Va.,  and  10  years  later  there  was  a 
fortnightly  mail  between  Philadelphia  and  An- 
napolis, Md.  The  period  of  activity  in  the 
establishment  of  postal  facilities  began  when 
Benjamin  Franklin  was  appointed  postmaster 
at  Philadelphia  in  1737.  At  the  request  of 
the  deputy  postmaster-general  for  the  col- 
onies, he  assisted  him  in  the  regulation  and  man- 
agement of  the  various  post-offices  then  estab- 
lished, and  when  that  official  died,  in  1753, 
Franklin,  in  company  with  William  Hunter,  was 
appointed  to  succeed  him.  In  consequence  of 
some  difficulty  with  Governor  Hutchinson  of 
Massachusetts,  Franklin  was  removed  in  1774. 
The  United  States  Post. —  The  Continental 
Congress  met  at  its  second  session,  in  Phila- 
delphia on  26  July  177s,  and  its  members  re- 
solved to  have  a  post-office  system  of  their  own, 
and  Franklin  was  elected  to  carry  on  the  work. 
A  salary  of  $i,ooo  a  year  was  voted  him.  How- 
ever, Franklin's  great  diplomatic  talents  secured 
him  soon  afterward  a  transfer  to  a  wider  field, 
and  in  1776  his  son-in-law,  Richard  Bache,  was 
appointed  to  succeed  him.  Mr.  Bache  was  suc- 
ceeded in  1782  by  Ebenezer  Hazard,  who  had, 
in  1775,  been  the  "constitutional  postmaster"  of 
New  York,  so  termed  to  distinguish  him  from 
the  British  deputy  at  that  place.  The  Colonial 
Congress  in  1782  passed  an  act  authorizing  the 
postmaster-general  to  establish  a  line  of  posts 
between  New  Hampshire  and  Georgia  and  to 
such  other  places  as  Congress  might  direct  and 
to  appoint  the  necessary  deputies,  for  whose 
faithfulness  and  honesty  he  was  to  be  held  ac- 
countable. On  8  May  1794  the  Congress  passed 
the  first  law  for  the  proper  management  of  the 
postal  service.  In  1799  the  postal  laws  were 
revised,  and  flogging  substituted  for  the  death 
penalty  for  robbing  the  mails.  This  law,  how- 
ever, was  repealed  by  a  subsequent  enactment, 
and  imprisonment  for  a  term  of  years  made  the 
penalty.  The  office  of  Second  Assistant  Post- 
master-General was  created  in  Madison's  admin- 
istration, and  the  scale  of  postage  changed.  Sin- 
gle letters — ^that  is,  containing  one  piece  —  were 
charged  from  8  to  25  cents,  according  to  distance. 
The  Sunday  delivery  at  post-offices  began  in 
1810,  bringing  forth  vigorous  remonstrances  from 
various  religious  bodies,  and  the  strife  was  kept 
up  in  Congress,  and  occupied  the  attention  of  the 
Department  for  20  years.  In  1813  the  mails  were 
first  conveyed  in  steamboats  from  one  post  town 
to  another.  The  postal  laws  of  1816  made  a 
change  in  the  postage,  which  lasted  until   1845. 
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The  new  scale  charged  for  letters,  consisting  of 
one  piece  of  paper,  not  going  over  30  miles,  6 
cents;  not  over  80  miles,  10  cents;  not  over  150 
miles,  izYi  cents ;  and  not  over  400  miles,  18^ 
cents ;  and  for  greater  distances,  25  cents.  The 
postage  stamp  was  adopted  in  Great  Britain  in 
1840,  and  the  United  States  introduced  stamps 
of  the  5  and  10  cent  denominations,  with  the 
faces  of  Franklin  and  Washington  respectively 
in  1847.  Previously  the  postage  was  collected 
entirely  in  money,  its  prepayment  being  in  all 
cases  optional.  On  i  July  1851  a  new  series  of 
stamps  was  adopted,  consisting  at  first  of  denom- 
inations of  I  and  3  cents,  but  afterward  of 
larger  amounts.  Stamped  envelopes  were  first 
used  in  1853.  The  registration  system  was  in- 
stituted in  1854,  during  the  administration  of 
President  Pierce.  The  first  fee  was  5  cents ;  the 
price  was  raised  in  1863  to  20  cents.  It  is  now 
8  cents.  In  the  administration  of  President  Lin- 
coln the  free  delivery  service  was  established. 
As  early  as  1825  provision  was  made  by  Congress 
for  the  delivery  of  letters  by  carriers  at  a  cost 
of  2  cents  each  to  the  persons  receiving  them. 
In  1836  this  was  further  amended  by  allowing 
newspapers  and  pamphlets  to  be  delivered  at 
half  a  cent  each.  In  1863  Postmaster-General 
Blair  introduced  the  free  delivery  system,  be- 
ginning the  practice  in  cities  of  50,000  popula- 
tion. Receiving  boxes  were  also  put  up  and 
deliveries  provided  for  as  often  as  the  public  con- 
venience demanded. 

The  Raikvay  Post-ofUcc. — ■  The  idea  of  a  rail- 
way post-oflSce  was  first  brought  officially  to  the 
notice  of  the  department  by  First  Assistant  Post- 
master General  Hobbie,  who,  in  1847.  had  been 
in  Europe,  and  in  his  report  gave  his  impressions 
of  the  traveling  post-office  in  England.  Under 
Postmaster-General  Holt,  in  July  1862,  the  first 
raihvay  post-office  was  introduced  in  this  coun- 
try. In  1864  the  leading  railroads  were  induced 
to  alter  the  cars  for  the  purpose  of  the  railway 
post-office,  and  from  that  time  this  service  has 
grown,  until  now  it  is  a  model  institution  of  its 
kind.  On  30  June  1903  there  were  1.400  lines 
of  traveling  post-offices,  covering  189,298  miles 
in  length  ;  the  number  of  employees  in  the  service 
was  10,555:  the  annual  distance  traveled  by  clerks 
in  cars  and  boats,  235.114.604  miles.  To  accom- 
plish this  4.039  cars  and  apartments  were  used 
on  the  steam  roads,  besides  20  cars  on  electric 
lines  under  the  supervision  of  the  railway  mail 
service,  and  87  apartments  on  steamboats.  It  is 
estimated  that  these  clerks  handled  15,999,802,630 
pieces  of  ordinary  mail  and  29.397,063  packages 
and  cases  of  registered  mail.  The  errors  by 
clerks  in  handling  the  mail  as  reported  indicate 
but  one  error  for  every  11,530  pieces  correctly 
distributed.  There  were  373  casualties  to  mail  cars 
in  1903,  in  which  either  clerks  or  mail  or  both 
were  injured.  There  were  killed  18  clerks,  I 
substitute,  and  3  mail  weighers ;  and  there  were 
78  clerks  seriously  and  398  slightly  injured. 
Congress  made  provision  in  1902  and  1903  ap- 
propriation bills  for  the  payment  of  $1,000  to  the 
legal  representatives  of  every  clerk  killed  in  the 
line  of  duty. 

Money-order  System. —  The  money-order  sys- 
tem was  established  in  1864.  under  the  admin- 
istration of  Postmaster-General  Blair.  In  order 
to  accommodate  soldiers  and  others  wishing  to 
transmit  small   sums  of  money,  he  advised  the 


incorporation  of  this  idea  in  our  postal  system. 
At  its  beginning  only  138  offices  were  allowed 
to  issue  orders.  The  number  has  increased  to 
34,547,  which  during  1903  issued  45,941,681  do- 
mestic money-orders. 

Rural  Free  Delivery. —  The  rural  free  deliv- 
ery service  is  the  last  adjunct  to  the  postal 
service,  but,  notwithstanding  its  youth,  it  prom- 
ises to  outgrow  some  of  the  older  branches  of 
the  department.  It  was  established  under  Presi- 
dent McKinley,  in  1897.  That  year  44  routes 
were  put  in  operation.  The  service  has  grown 
to  such  an  extent  that  for  the  fiscal  year  ended 
June  1903  Congress  appropriated  for  the  main- 
tenance of  this  branch  of  the  postal  supply  the 
enormous  sum  of  $8,054,400.  There  were  15,119 
routes  in  operation,  with  11,700  petitions  pend- 
ing. 

Dead  Letter  Office. —  The  dead  letter  office 
dates  back  to  1825.  An  act  of  Congress  made  it 
the  duty  of  postmasters  to  publish  quarterly,  or 
oftener,  whenever  the  Postmaster-General  might 
direct,  a  list  of  letters  remaining  in  their  offices, 
and  once  every  quarter  to  forward  those  that 
could  not  be  delivered  to  the  department  at 
Washington.  Here  in  1903  there  were  received 
6,855,983  pieces  of  mail  matter.  Of  this  number 
there  were  4,903,700  ordinary  unclaimed  letters ; 
593,194  which  originated  in  foreign  countries; 
367,469  misdirected  letters  and  parcels;  71,919 
without  address,  mclusive  of  envelopes  contain- 
ing money  found  loose  in  the  mails ;  294,739  do- 
mestic hotel  letters;  167,675  unclaimed  parcels 
and  photographs.  There  w-ere  restored  to  own- 
ers unopened  756,013  letters  and  parcels ; 
6,101,590  letters  and  parcels  were  opened.  Of 
these,  there  were  returned  to  senders  25,016  let- 
ters containing  money  to  the  amount  of  $27,409.16 ; 
32,033  letters  containing  draft  notes,  and  other 
valuable  enclosures  of  the  face  value  of 
$1,022,838.77;  1,772,464  ordinary  letters  without 
valuable  enclosures;  71,248  parcels  of  merchan- 
dise, books,  etc. ;  38,998  letters  containing  mis- 
cellaneous papers,  etc. ;  167,608  containing 
postage  stamps ;  and  36,532  containing  photo- 
graphs. Over  45,000  unclaimed  and  undelivered 
parcels  of  merchandise,  books,  etc.,  were  dis- 
posed of  at  public  auction,  and  580,366  unclaimed 
foreign  letters  and  parcels  were  returned  to  coun- 
tries of  origin. 

The  Postal  Union. —  Under  the  terms  of  a 
treaty  concluded  at  Berne,  9  Oct.  1874,  the  object 
of  which  was  to  secure  uniformity  in  the  treat- 
ment of  correspondence,  and  the  simplification 
of  accounts,  as  well  as  the  reduction  of  rates 
within  certain  limits,  and  whose  provisions  were 
carried  into  operation  generally  i  July  1875,  the 
whole  of  Europe,  the  United  States,  Eg)!)!, 
British  India,  and  all  the  colonies  of  France  were 
at  the  outset,  or  shortly  thereafter,  included  in 
the  union,  and  many  other  countries  and  colonies 
have  since  joined  it.  The  international  accounts 
in  respect  of  postages  are  based  on  a  month's 
return  of  correspondence  taken  every  third  year. 

The  Post-office  Department. —  This  is  the 
official  title  of  one  of  the  executive  departments 
of  the  government;  established  in  1794.  It  is 
under  the  management  of  the  Postmaster-Gen- 
eral, who  since  the  time  of  Andrew  Jackson, 
has  been  a  member  of  the  President's  Cabinet. 
He  is  appointed  by  the  President  and  confirmed 
by  the  Senate.     The  department  is  divided  into 
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four  great  bureaus  each  under  the  immediate 
charge  of  an  assistant  postmaster-general.  The 
first  assistant's  bureau  has  charge  of  the  large 
clerical  and  carrier  forces  and  all  the  matters  of 
actual  management.  It  supervises  an  annual  ex- 
penditure of  more  than  $40,000,000.  The  bureau 
of  the  second  assistant  has  the  immense  task  of 
providing  for  the  transportation  of  the  mails  at 
a  yearly  cost  of  $35,000,000.  That  of  the  third 
assistant  looks  after  the  financial  side,  furnishes 
the  stamps,  and  keeps  the  accounts.  The  fourth 
assistant  has  charge  of  the  appointment  of  75,000 
postmasters  and  directs  the  force  of  inspectors. 

Post-ofUcc  Statistics. —  In  the  United  States 
in  1789  there  were  only  75  post-offices  estab- 
lished, the  length  of  the  post  routes  being  2,275 
miles  and  the  gross  revenue  of  the  department 
being  only  $7,510.  The  expenditures  for  the 
same  year  were  $7,560  and  of  this  only  $1,657 
were  paid  in  salaries  to  postmasters.  There  were 
in  Ipor,  76,594  post-offices  in  operation,  511,808 
miles  of  post  routes,  466,246,059  miles  of  mail 
service  performed.  The  gross  revenues  of  the 
department  were  $111,631,193,  the  expenditures 
$115,039,607,  and  $19,113,590  were  paid  as  com- 
pensation to  postmasters.  From  June  1847  to 
June  1851,  4,603,200  postage  stamps  were  issued, 
while  in  the  single  year  1901,  4,329,273.396 
stamps  were  used  by  the  people  of  the  United 
States.  In  1853,  the  year  in  which  stamped  en- 
velopes were  first  issued,  5,000,000  were  used, 
while  in  1901,  the  total  was  772,839,000.  The 
first  year's  issue  of  postal  cards — 1873  —  num- 
bered 31,094,000,  while  in  1901,  659,614,800  were 
issued.  The  registry  system  was  started  in  1854, 
and  in  that  year  the  registered  pieces  numbered 
629,322.  In  1901  they  numbered  20.814,501.  In 
1865  money-orders  to  the  amount  of  $1,360,122 
were  issued,  while  in  1901  the  total  amounted  to 
$274,546,067.  The  number  of  pieces  of  matter 
of  all  kinds  mailed  increased  from  500,000  in 
1790  to  7,424,390,329  in  1901.  See  also  Phi- 
lately; Postal  Service  in  Commerce. 

Will  M.   Clemens, 

Editorial  Staff,  'Encyclopedia  Americana.^ 

Post-nuptial  Contract.  See  Law  of  Hus- 
band AND  Wife. 

Post-o'bit  Bond,  a  mode  of  contracting 
loans,  often  resorted  to  by  heirs  and  others  who 
expect  a  legacy  on  the  death  of  some  th-'rd 
party.  The  condition  in  the  bond  is,  that  the 
sum  borrowed  shall  not  be  exigible  till  that 
party's  death ;  and  hence,  not  only  in  conse- 
quence of  the  uncertainty  of  the  event,  but  also 
sometimes  in  consequence  of  the  uncertainty 
of  the  succession  itself,  which  may  be  contin- 
gent, and  perhaps  never  be  realized,  the  creditor 
usually  makes  very  exorbitant  terms.  Many 
cases  have  figured  in  the  courts  of  law  in  which 
the  sum  advanced  was  not  a  tenth  of  that  stipu- 
lated to  be  repaid. 

Post-office.     See  Post  and  Postage. 

Post-office  Clerks,  United  National  Asso- 
ciation of,  an  association  formed  in  1890,  for 
the  purpose  of  securing,  through  legislation  and 
other  means,  the  classification  of  post-office 
clerks  with  a  view  toward  securing  more  equit- 
able salary  rates,  regulation  of  hours  of  labor, 
and  other  similar  objects.  The  organization  also 
issues  death  benefit  insurance  policies. 

Post-office  Department,  United  States. 
See  Post  and  Postage. 


Post-Pli'ocene,  applied  to  that  division  of 
geologic  tmie  and  the  strata  laid  down  in  it 
which  follows  immediately  after  the  Pliocene. 
The  term  has  been  used  as  designating  all  that 
period  from  the  end  of  the  Pliocene  till  now, 
in  which  sense  it  is  equivalent  to  Quaternary 
(q.v.)  or,  by  some  geologists,  as  applied  only 
to  the  earlier  portion  of  this  period  in  this  sense 
being  equivalent  to   Pleistocene   (q.v.). 

Post-Renaissance  Painting,  painting  as 
practised  in  Europe  after  the  middle  of  the  15th 
century. 

Seventeenth  Century. —  The  great  color  school 
of  monumental  and  decorative  painting  which 
was  the  glory  of  Venice  was  one  of  the  last  to 
disappear  (see  Renaissance  Painting).  Paris 
Bordone  (q.v.),  a  pupil  of  Titian,  did  little  to 
maintain  it,  but  a  much  more  vigorous  and  origi- 
nal talent  was  that  of  Giacomo  Robusti  (q.v.) 
(1518-94),  called  II  Tintoretto  from  his  father's 
occupation  as  a  dyer,  and  also  surnamed  II 
Furioso  from  his  manner  of  working.  The 
number  of  his  paintings  was  very  great,  and 
their  merit  very  unequal.  From  the  school  of 
Verona,  which  had  been  for  some  time  rising  in 
importance,  and  even  in  the  15th  century  had 
produced  some  painters  of  note,  came  another 
illustrious  artist  to  add  to  the  fame  of  Venice, 
Paolo  Cagliari  (q.v.),  called  Paolo  Veronese 
(1532-88),  one  of  the  most  brilliant  of  all  dec- 
orative painters.  The  school  of  Bologna  was 
founded  by  Lodovico  Carracci,  aided  by  his  two 
cousins,  Agostino  and  Annibale,  in  1589,  at 
the  period  of  the  rise  of  the  Eclectic  school, 
protesting  against  the  Mannerists,  and  of  the 
naturalisti,  rejecting  all  tradition  and  professing 
to  study  nature  directly.  In  Naples  appeared 
an  Hispano-Neapolitan  school,  of  which  the  chief 
was  Jnsepe  Ribera,  called  Lo  Spagnoletto.  Spain 
produ,.ed  a  number  of  native  painters  in  the  15th, 
and  at  the  beginning  of  the  i6th  century  ;  and  the 
influence  of  Italian  art  became  more  predom- 
inant toward  the  middle  and  at  the  close  of  the 
latter.  But  the  authority  of  the  Inquisition  was 
strongly  restrictive.  Francisco  de  Zurbaran 
(q.v.)  (1598-1662?)  was  preeminently  a  painter 
of  monks.  The  tliree  great  names  in  Spanish 
art  are  Alonzo  Cano  (q.v.)  (1601-67),  a  pupil 
of  Francisco  Pacheco,  the  master  and  also  the 
father-in-law  of  Velasquez ;  Diego  Rodriguez  de 
Silva  y  Velasquez  (q.v.)  (1599-1660);  and 
Bartolome  Esteban  Murillo  (q.v.)  (1618-82). 
The  name  of  Velasquez  has  been  raised  by  mod- 
ern criticism  to  the  summit  of  the  art  of  paint- 
ing. In  Germany,  no  painter  attained  the  emi- 
nence of  Diirer  and  Holbein  for  more  than  two 
centuries ;  after  them,  a  baleful  imitation  of  the 
mannerisms  of  the  Italians  suppressed  any  asser- 
tion of  national  individuality,  and  the  so-called 
inspiration  from  Michelangelo  affected  even 
foreign  painters  visiting  in  Germany, —  as  the 
Hollanders  Goltzius,  Hubert  and  Hendrick.  The 
works  of  Adam  Elzheimer  (i 578-1620).  though 
he  visited  Italy  and  died  in  Rome,  displayed  a 
curious  and  original  talent,  both  in  figures  and 
landscape,  unusual  at  this  period. 

But  it  was  to  the  Netherlands  that  the  chief 
seat  of  the  art  of  painting  was  transferred  in 
the  17th  century,  made  illustrious  by  the  great 
development  of  all  the  resources  of  the  art; 
the  influence  of  Peter  Paul  Rubens  (q.v.) 
(1577-1640)   not  only  revolutionized  the  schools 
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of  painting  of  his  era  but  is  still  felt  in  those 
of  our  day.  One  of  the  most  celebrated  of 
his  pupils  was  Anton  Van  Dyck  (q.v.)  (1599- 
1641),  whose  portraits  constitute  his  chief 
title  to  eminence;  another  was  David  Teniers 
the  elder  (q.v.)  (1582-1649),  instructor  of  his  still 
more  famous  son  of  the  same  name.  In  the  works 
of  the  latter,  and  of  a  number  of  the  painters 
of  Holland,  Adrian  Brauwer  (q.v.),  Adrian 
Van  Ostade  (q.v.),  Jan  Steen  (q.v.),  Gerard 
Terburg  (q.v.),  Gabriel  Metzu  (q.v.),  Gerard 
Dow  (q.v.),  is  carried  to  the  highest  point 
the  genre  ^  painting  of  contemporary  life, 
the  exteriorite,  which  so  strongly  differentiates 
this  Northern  art  from  that  of  Italy.  In  the 
painting  of  landscapes,  animals,  marines,  and 
even  still-life,  this  excellence  of  technique  was 
also  maintained,  reaching  its  supreme  develop- 
ment in  the  genius  of  Rembrandt  (q.v.) 
(1607-69),  the  greatest  master  of  light  and 
darkness  of  any  school  of  painters.  Under 
Francois  I.,  a  number  of  Italian  painters  were 
induced  to  visit  France,  many  of  them  being 
employed  in  the  decorating  of  the  palace  of 
Fontainebleau,  and  their  influence  prevailed 
strongly  for  nearly  two  centuries.  The  art  of 
the  17th  century  was  largely  the  official  art  of 
Louis  XIV.  and  of  his  court  painter,  Charles 
Lebrun  (q.v.)  ;  one  of  the  most  important  events 
was  the  establishment  of  the  Academy  of  Paint- 
ing and  Sculpture  at  Paris  in  1648.  A  much 
more  graceful  and  idyllic  art  was  introduced  by 
Nicholas  Poussin  (q.v.)  ;  and  the  classic  land- 
scape by  Claude  Gelee,  called  Claude  Lorrain 
(q.v.).  In  England,  also,  foreign  artists, in  this 
case  French,  Flemish  and  even  Greek,  were 
largely  employed  before  the  reign  of  Henry  VII. 
(1485-1509),  in  painting  miniatures  on  glass, 
enamels,  etc.  The  example  of  Henry  VIII.  in 
encouraging  the  great  Holbein  was  followed  by 
his  successors, —  Mary  Tudor  employed  Antonio 
de  More  (Antonio  Moro)  ;  Elizabeth,  Lucas  de 
Heere  and  Federico  Zuccari ;  Charles  I.,  Rubens 
and  Van  Dyck;  Charles  II.,  Peter  Lely,  of  Soest 
in  Westphalia,  and  Godfrey  Kneller  of  Liibeck. 
The  only  English  names  that  assume  any  impor- 
tance in  these  annals  are  those  of  Isaac  Oliver, 
his  son  Peter,  Samuel  Cooper,  a  pupil  of  Van 
Dyck,  Robert  Streator,  Henry  Anderton,  and 
Peter  Monamy. 

Eighteenth  Century. —  During  the  i8th  cen- 
tury the  art  of  the  Netherlands  passed  into  an 
eclipse,  recognized,  and  deplored,  by  the  na- 
tional historians,  and  that  of  Germany  into 
another,  which  was  long  hailed  as  a  "revival." 
Belgium,  the  battle-ground  of  Europe  for  so 
many  years,  exhausted  and  ravaged  under  its 
constantly  changing  rulers,  could  furnish  no 
encouragement  to  the  arts,  and  the  painters,  like 
those  of  Holland,  with  a  very  few  exceptions, 
abandoned  their  own  initiative  and  the  study  of 
native  art  for  the  servile  imitation  of  the  works 
of  their  predecessors, —  the  portraitists  and  the 
figure  painters,  such  as  Rubens  and  Lebrun; 
the  landscapists,  like  Poussin ;  the  battle  painters, 
like  Philips  Wouwerman  (q.v.),  etc.  In  Ger- 
many, the  revolt  against  the  general  decline  was 
called  the  Classic  Movement,  the  first  of  the 
three  great  epochs  into  which  this  revival  is  di- 
vided, and  which  is  dated  from  the  arrival  of 
Raphael  Mengs  (q.v.)  in  Rome,  in  1741.  The 
future  leaders  in  the  second  phase  of  this  move- 


ment, Cornelius,  Overbeck,  Veit,  Schadow,  etc., 
were  all  born  in  the  very  last  years  of  the  cen- 
tury. Great  Britain  and  France,  on  the  contrary, 
developed,  in  a  number  of  distinct  schools  each, 
fresh  evidences  of  a  national  and  original  art, 
in  practically  all  the  branches  of  painting.  In 
portraiture,  the  British  record  the  names  of 
Reynolds,  Gainsborough,  Romney  and  Raeburn ; 
in  genre,  not  always  satiric,  Hogarth — one  of 
the  tnost  preeminently  national  of  all  artists, 
and  Wilkie;  in  landscape,  Gainsborough,  Old 
Crome,  Constable  and  Turner.  In  academical 
and  historic  art,  the  Americans,  Copley  and 
W  est,  rose  to  international  eminence.  In  France, 
the  last  days  of  the  monarchy  were  made  illus- 
trious by  the  delicate  and  graceful  courtly  art 
of  Watteau  (q.v.).  Pater,  Lancret  and  Fra- 
gonard,  the  frail  idylism  of  Greuze  (q.v.), 
and  the  admirable  naturalism  of  Chardin 
Cq.v.)  —  to  be  succeeded  in  their  turn  by 
the  pedantic  "classicism"  of  David  and  the 
Empire.  This  century  is  distinguished  also 
by  the  growing  recognition  of  the  popular  in- 
terest in  art,  encouraged  by  the  opening  of  royal 
galleries  and  the  dissemination  of  engravings. 
Three  female  painters  appear,  whose  graceful 
talents  entitle  them  to  recognition, —  in  Venice, 
Rosalba  Carriera  (q.v.)  (1675-1757)  ;  in  Ger- 
many, Angelica  Kauffmann  (q.v.)  (1741-1807)  ; 
and  in  France,  Mme.  Vigee- Lebrun  (q.v.) 
(^175571842).  In  Italy,  the  last  glories  of  the 
Venetian  school  flamed  up  in  the  daring  and 
truly  decorative  work  of  Giambattista  Tiepolo 
(q.v.)    (1696-1770). 

Nineteenth  Century. —  During  the  19th  cen- 
tury the  supremacy  in  painting  and  sculpture  was 
transferred  to  France ;  Paris,  with  its  annual, 
official.  Salons,  became  the  recognized  capital  of 
the  fine  arts  for  Europe  and  America.  French 
art  in  this  century  has  been  considered  to  have 
passed  through  three  great  periods,  correspond- 
ing closely  with  changes  in  the  national  govern- 
ment,—  Classicism,  Romanticism,  and  the  third 
period,  dating  from  1848,  the  schools  of  the 
Second  Empire  and  the  Third  Republic.  All 
these  have  naturally  had  many  sub-divisions. 
The  classicism  of  Louis  David  (q.v.),  with  its 
sacrifice  of  everything  in  painting  to  the  outline 
and  to  what  was  considered  to  be  an  imitation  of 
the  antique,  was  obliged  to  yield  gradually  to 
the  Napoleonic  art,  representations  of  battles  and 
of  state  ceremonies,  and  to  genre  painting, — 
the  last  not  being  officially  recognized  till  1816. 
Classical  painting,  which  dominated  in  Europe  for 
SO  years,  was  almost  exclusively  figure  painting; 
its  rigid  formalism  gave  way  to  a  greater  sym- 
pathy with  nature  even  in  the  works  of  David's 
immediate  pupils  and  followers,  Regnault  (q.v.), 
Picot  (q.v.),  Baron  Gerard  (q.v.),  Gros  (q.v.), 
and  Ingres  (q.v.).  A  much  more  living  and 
sympathetic  classic  taste  than  David's  was  that 
of  Prud'hon  (q.v.).  Romanticism  found  its 
first  expression  in  painting  in  the  works  of  Geri- 
cault  (q.v.),  though  Delacroix  (q.v.),  more  emo- 
tional and  more  of  a  colorist,  is  considered  to 
have  been  the  leader.  The  essential  narrowness 
of  this  formof  art  was  also  gradually  tempered  by 
naturalism,  so  that  its  range  became  wider, — 
as  in  the  very  different  art  of  Decamps  (q.v.), 
first  of  the  Orientalists,  and  of  Ary  Scheffer 
(q.v.)  and  Paul  Delaroche  (q.v.).  Landscape 
painting  began  to  assume  that  great  importance 
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which  it  has  ever  since  maintained  in  modern 
art,  and  the  way  was  opened  for  the  famous 
Fontainebleau  school  of  Corot  (q.v.),  Rousseau 
(q.v.),  Troyon  (q.v.),  Diaz  (q.v.),  Daubigny 
(q.v.),  and  Jules  Dupre  (q.v.),  in  which  the 
painting  of  cattle  is  also  raised  to  its  highest 
eminence.  The  school  of  the  peasant  —  as  it 
might  be  called  —  which  has  played  so  large 
a  part  in  contemporary  painting,  both  of  France 
and  of  all  the  nations  whose  students  have  im- 
bibed French  methods  and  conceptions,  permits 
of  such  a  wide  range  of  treatment  as  that  be- 
tween the  very  frank  realism  of  Courbet  (q.v.) 
and  the  "hieratic  gloom"  of  Jean-Frangois  Mil- 
let (q.v.).  Somewhere  between  these  extremes 
are  the  rural  scenes  of  Lhermitte  (q.v.)  and 
those  of  Jules  Breton  (q.v.),  in  which  realism 
is  tempered  with  a  certain  style,  with  a  strong 
desire  to  avoid  the  merely  commonplace. 

The  latter  half  of  the  igth  century  saw  the 
rise  of  so  many  and  so  widely  differing  move- 
ments and  tendencies  in  French  painting  that 
no  general  classification  is  possible.  Under  the 
Second  Empire  the  official  art,  that  of  the  Aca- 
demic and  the  Institut,  included  such  celebrated 
names  as  those  of  Gerome  (q.v.),  Jules  Joseph 
Lefebvre  (q.v.),  Bonnat  (q.v.),  Cabanel  (q.v.), 
Baudry  (q.v.),  Bouguereau  (q.v.),  and  Henner. 
In  genre,  characterized  usually  by  excessive 
delicacy  and  accuracy  of  finish,  the  highest 
place  was  held  by  Meissonier  (q.v.)  ;  and  but 
httle  inferior  was  the  work  of  Louis  Leloir 
and  Vibert  (q.v.).  Something  of  the  haunt- 
ing antique  influence  appears  in  the  work  of 
Gleyre,  Couture  (q.v.)  and  Flandrin  (q.v.),  pro- 
testing against  the  rising  flood  of  "realism"; 
something  also  in  that  of  the  so-called  Neo- 
Grecs,  of  which  the  two  most  sincere  and  per- 
sistent were  Hamon  (q.v.)  and  Aubert.  The 
most  graceful  of  the  Orientalists  was  Fromentin 
(q.v.),  and  the  painters  of  Eastern  subjects,  in 
very  varying  methods,  include  many  of  the  most 
celebrated  names  of  this  epocli,  Gerome.  Henri 
Regnault  (q.v.),  Benjamin-Constant  (q.v.). 
Belly,  Boulanger,  and  others.  Of  the  mystical 
school,  uninfluenced  by  any  conventions  or 
traditions,  the  most  striking  example  is  that  of 
Gustave  Moreau  (q.v.)  ;  and  one  of  the  most 
distinguished  and  honored  of  the  older  men  is 
Hebert  (q.v.),  whose  delicate,  melancholy  art 
has  not  varied  since  1850.  Nearly  all  the  French 
figure  painters  are  portraitists.  Military  subjects 
have  been  rendered  with  a  realistic  accuracy 
and  a  dramatic  force  never  before  attained, 
by  Yvon  (q.v.),  Detaille  (q.v.),  De  Neuville, 
Aime  Morot,  Roll,  and  others;  mural  painting 
received  a  new  inspiration  from  Puvis  de 
Chavannes  (q.v.)  ;  a  warmer  splendor  of  color 
than  that  of  the  Venetians  was  revived  by  Mon- 
ticelli  (q.v.)  ;  and  the  still-life  of  the  early 
Dutch  painters  equaled  by  that  of  Desgoffe 
(q.v.)  and  VoUon  (q.v.).  One  of  the  most  im- 
portant manifestations  of  this  contemporary 
school  was  that  of  the  Impressionists  (q.v.), 
with  their  new  theories  of  presenting  absolute 
realities,  and  of  which  the  most  uncompromis- 
ing advocates  among  the  leaders  were  Manet 
(q.v.),  Monet  (q.v.),  Sisley,  Pissaro,  Caillebotte, 
and  others.  While  the  influence  of  this  innova- 
tion still  lingers,  the  contemporary  art  of  the 
Salons  shows  but  very  little  trace  of  it.  It  is 
to  be  noticed  that  the  great  decline  in  all  artistic 


value  of  these  annual  Salon  exhibitions,  and  of 
the  national  art  generally,  within  tlie  last  ten 
years,  has  been  admitted  by  the  French  them- 
selves. 

In  Great  Britain,  the  influence  of  the  Pre- 
Raphaelite  movement  of  1851  is  considered 
to  be  still  very  strong,  especially  among  the 
younger  painters,  but  it  is  certain  tliat  that  of 
the  Newlyn  school,  much  later,  and  even  of 
the  Glasgow  School  in  landscape  painting,  has 
had  very  much  more  to  do  with  the  introduc- 
tion of  more  purely  artistic  conceptions  and  a 
much  sounder  technique.  A  few  of  these 
younger  colorists,  as  La  Thangue  and  Clausen, 
have  been  ofScially  recognized  by  the  Royal 
Academy  (q.v.),  and  the  works  of  a  number 
of  the  others,  as  Edward  Stott,  Alfred  East, 
Alfred  Parsons,  and  J.  M.  Swan,  the  animal 
painter,  appear  at  its  annual  exhitjitions.  Un- 
like the  Pre-Raphaelites,  who  advocated  the  dis- 
tinctly moral  purpose  of  art, —  rejecting  all  but 
the  sincerity  and  truth-seeking  methods  of 
Raphael's  predecessors,  and  unlike  the  conven- 
tional characteristic  art  of  the  day  with  its  in- 
sistence upon  details  and  a  subject,  these  modern 
innovators  paint  the  simplest  themes  with 
breadth  and  with  skilful  rendering  of  atmosphere 
and  color.  At  the  head  of  the  academical  school 
stands  the  name  of  Sir  Frederick  Leighton, 
afterward  Lord  Leighton  (q.v.)  ;  his  imme- 
diate successors  in  the  office  of  president, 
Sir  John  Everett  Millais  (q.v.)  and  Sir 
Edward  J.  Poynter  (q.v.),  sustain  intelli- 
gently the  traditions  of  an  art  whose  greatest 
defect  is  generally  in  the  brush-work.  All 
forms  of  painting  are  represented  in  this  school, 
historical,  decorative,  portrait,  genre,  landscape 
and  marine.  The  I3ritish  water  color  school 
has  long  been  considered  to  be  one  of  the  most 
important  branches  of  the  national  art ;  it  like- 
wise includes  all  subjects  in  its  province,  and 
treats  them  with  much  the  same  seriousness  of 
detail  as  the  oil-painting.  The  most  impor- 
tant of  the  official  bodies  after  the  Royal  Acad- 
emy are  the  Royal  Scottish  and  the  Royal  Hi- 
bernian Academies,  and  there  are  many  minor 
societies  representing  various  tendencies  of  the 
art. 

Unlike  England  or  France,  northern  Germany 
has  never  possessed  one  recognized  centre  of 
the  arts, —  the  conflicting  claims  of  Berlin  and 
Munich  being  mutually  disallowed ;  but  in  Aus- 
tria, the  capital,  Vienna,  has  long  enjoyed  this 
distinction, —  in  the  i8th  century,  and  in  the  19th 
more  particularly  since  the  aggrandizement  of 
the  city  following  the  razing  of  the  outer  walls 
in  1858.  This  period  gave  rise  to  a  species  of 
eclecticism  in  all  the  arts,  in  which  a  great 
variety  of  styles  and  influences  prevailed.  In 
Prussia  and  Bavaria,  the  second  period  of  the 
great  revival,  led  by  Cornelius  and  Overbeck, 
began  about  1810 ;  and  the  third, — ■  the  natural 
reaction  against  the  mysticisms  and  devoutness 
of  these  "Nazarites*  (q.v.),  and  hence  consid- 
ered to  be  naturalistic, —  about  1830.  Still  an- 
other regeneration  is  placed  immediately  after  the 
close  of  the  war  of  1870-1.  The  development  of 
this  latter,  however,  was  slow ;  the  real  leader  in 
the  modern  movement  is  considered  to  be  Franz 
Stuck  (q.v.),  who  first  became  widely  known 
at  the  exhibition  in  Munich  in  1889.  This  move~ 
ment     was     particularly     directed     against     the 
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academic  formulas  of  the  historic  painters  of 
the  school  of  Piloty  (q.v.)  and  the  rural  genre 
of  Defregger  (q.v.)  and  Vautier  (q.v.).  Much 
of  the  influence  of  the  older  men,  hovirever,  still 
survives,  and  among  those  who  escaped  this 
general  denunciation  was  the  veteran,  Menzel 
(q.v.).  The  three  great  "Secession"  movements 
were  those  of  Munich,  Diisseldorf  and  Berlin, 
but  the  art  of  the  latter  capital  is  still  largely 
official.  The  Secession  in  Austria,  and  the  divi- 
sion of  the  painters  into  "the  old  and  the  new," 
dates  from  only  about  1897.  In  Hungary,  the 
national  art,  rising  from  the  exhaustion  and 
devastation  of  the  numerous  wars  and  revolu- 
tions, is  considered  to  have  taken  form  after  the 
revolution  of  1848. 

Contemporary  Continental  painting  may  be 
said  to  have  been  so  greatly  influenced  by  the 
art  of  France  as  to  have  fallen  into  a  routine 
in  which  mere  technical  skill  very  frequently 
takes  the  place  of  any  strong  national  or  indi- 
vidual assertion.  This  is  particularly  true  of 
Italy,  Spain  and  Portugal.  In  the  former,  the 
Neapolitan  painters,  the  chief  of  whom  are  Pa- 
lizzi,  Morelli,  and  his  pupil,  Michetti,  are  the  most 
interesting  and  the  best  known  abroad ;  about 
1887  a  society  of  Roman  painters  was  formed 
to  combat  the  commercial  art  of  the  day, 
for  which  Fortuny  (q.v.)  was  considered  to  be 
largely  responsible.  Among  the  few  painters 
with  international  reputations,  two  of  the  most 
prominent  are  Segantini  and  Madame  Romani- 
Carlesimo.  In  Spain,  also,  but  few  traces  are 
left  of  the  brilliant  Roman-Spanish  school 
(q.v.)  of  Fortuny,  even  in  the  genre.  In  much 
broader  methods  all  the  brilliancy  of  the  con- 
temporary cosmopolitan  technique  appears  in 
the  luminous  canvases  of  Sorolla  y  Bastida 
(q.v.),  and  what  are  considered  to  be  tlie 
qualities  of  Goya  in  the  somewhat  brutal  scenes 
of  daily  life  by  Zuloaga.  Dignified  historical 
art  is  worthily  represented  by  Pradilla  (q.v.)  ; 
and  the  small  Venetian  scenes  painted  by 
Rico,  are  widely  known.  Portuguese  art  has 
suffered  from  many  national  ills ;  the  list  of 
contemporary  painters  is  headed  by  the  king, 
Dom  Carlos  I. 

Painting  in  the  Netherlands  has  not  followed 
common  lines  of  development  in  Holland  and 
Belgium, —  in  the  latter,  it  has  been  susceptible 
to  every  new  wind  of  doctrine  from  abroad, 
while  the  Dutch  artists  have  remained  faithful 
to  what  may  be  defined  as  the  national  prin- 
ciples for  the  last  30  years.  This  close  apprecia- 
tion of  nature,  the  sense  of  the  essential  and 
intimate  quality  of  things,  differs  from  the 
famous  national  art  of  the  17th  century,  both  in 
conception  and  in  technical  processes,  but  it 
seems  to  be  rather  an  evolution  than  a  revolu- 
tion. The  leaders  in  the  movement  against  the 
undiscriminating  assimilation  of  all  other  Euro- 
pean methods,  which  prevailed  in  1830,  were 
Josef  Israels  (q.v.)  and  Jacobus  Maris  (q.v.)  ; 
the  renown  of  the  latter  is  shared  by  his  two 
brothers,  Matthys  and  Willem.  The  landscapes 
of  Jongkind,  Willy  Martens,  Blommers,  and 
Anton  Mauve,  the  marines  of  Mesdag,  the 
domestic  genre  of  Albert  Neuhuys,  the  church 
interiors  of  Bosboom,  have  given  this  art  an 
international  renown.  Among  the  younger 
painters,  a  not  very  important  independent  move- 
ment was  set  on  foot  within  the  last  few  years. 
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—  that  of  the  "New  Impressionists,*  seeking  the 
expression  of  greater  vehemence,  of  more  pas- 
sion, in  their  works.  The  leaders  in  this  were 
Isaac  Israels,  the  son  of  Josef,  and  Georges 
Hendrik  Breitner.  In  strong  contrast  with  tiiis 
national  art  is  that  of  a  few  denationalized  paint- 
ers who  have  gone  abroad, —  as  Kaemmere,  in 
Paris  and  Alma-Tadema  in  London.  The  some- 
w^hat  undiscriminating  revolt  against  all  the  old 
traditions  in  Belgium  was  inaugurated  by  the 
founding  of  the  Societe  litre  dcs  Beaux-Arts  in 
1868,  followed  by  various  associations,  publica- 
tions, manifestations  and  "discoveries."  So 
widely  divergent  are  the  principles  of  the  modern 
school,  however,  that  they  include  the  historical 
paintings  of  Baron  Leys  (q.v.),  the  marines  of 
Clays,  the  powerful  and  gloomy  renderings  of 
the  life  and  labor  of  the  poor  by  Constantin 
Meunier,  and  the  Impressionism  of  Evenpoel, 
resembling  that  of  the  Spaniard  Zuloaga.  Of 
the  mystical  and  imaginative  painters,  the  most 
reticent  and  refined  is  Fernand  Khnopff  ;  one  of 
the  so-called  realists,  very  hard  in  design  and 
color  and  sacrificing  all  tones  and  values,  is 
Leon  Frederic. 

Scandinavian  art,  also,  shows  divergencies, 
following  national  characteristics, —  that  of  Nor- 
way being  ruder,  somewhat  more  direct ;  that  of 
Sweden  following  more  faithfully  the  varying 
currents  of  foreign  art,  as  does  the  scanty  art  of 
Finland ;  that  of  Denmark,  seemingly  more  in- 
timate, with  comparatively  little  variety.  The 
emancipation  from  foreign  domination,  mostly 
German  and  latterly  French,  is  recent  and  is  not 
yet  complete,  dating  in  Denmark  from  the  com- 
mencement of  the  19th  century,  under  Thorwald- 
sen  (q.v.)  the  sculptor  and  Eckersberg  the 
painter ;  and  in  Norway  from  only  about  1890. 
The  sound  technical  training  that  permits  of 
the  rendering  of  even  the  distinctively  northern 
themes,  the  clear,  cold,  impressive  aspects  of 
nature,  the  sincere  and  intimate  domestic  genre, 
has  in  nearly  all  cases  been  acquired  in  foreign 
schools  —  Norway  and  Finland  having  none  of 
their  own;  and  of  the  most  brilliantly  equipped 
of  these  painters,  as  the  Swede,  Zorn  (q.v.) 
and  the  Norwegian,  Thaulow,  it  is  to  be  said 
that  their  art,  like  their  celebrity,  is  cosmopolitan. 
Many  of  the  artists  trained  in  Paris  have  iden- 
tified themselves  with  the  contemporary  French 
school. —  the  Norwegians  generally  excepted. 
Among  the  few  painters  who  have  remained  dis- 
tinctly national,  one  of  the  most  original  and 
most  decorative  in  his  work  is  Carl  Larsson 
of  Sweden ;  Gerhard  Munthe  of  Norway,  a  good 
landscape  painter,  owes  his  international  repu- 
tation to  his  very  curious  and  novel  renderings 
of  ancient  legends. 

The  art  of  Switzerland,  like  the  best  of  all 
that  of  the  minor  countries,  even  the  South 
American  and  the  Danubian,  reflects  strongly 
the  influence  of  the  Parisian  schools.  In  Basel, 
however,  in  1897,  was  celebrated  a  double  festival 
in  honor  of  Holbein  and  Bocklin  (q.v.),  the 
latter  a  painter  whose  art  was  singularly  free 
from  all  traditions  whatever. 

The  art  of  Western  Europe  was  first  intro- 
duced into  Russia  by  Peter  the  Great;  before 
him  it  was  barbaric,  or  semi-Byzantine,  like  the 
civilization.  The  Saint  Petersburg  Academy  of 
the  Arts  was  founded  by  the  Empress  Elizabeth 
in  1757.    In  its  curriculum  the  imit.ations  o£  the 
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various  European  schools  of  painting  were  taken 
up  in  turn,  or  simultaneously,  from  Carracci  and 
Guido  Reni  to  the  classicism  of  David  and 
Mengs.  The  reaction  against  these  has  naturally 
developed  a  number  of  painters  who  strive  to 
give  expression  to  the  sympathy  with  their  own 
race  or  their  own  ideals ;  many  of  them  share 
the  depression,  the  pessimism,  which  character- 
izes so  much  of  the  contemporary  literature. 
This  affects  strongly  the  landscape  sentiment, 
even  in  the  works  of  artists  who  have  returned 
from  studying  abroad.  Of  these  figure  painters, 
the  most  important  are  Repin,  Wasnetzoff,  Serof, 
and  some  others,  the  first  named  being  one  of 
the  boldest  of  the  realists  of  any  school  or  time. 
Verestchagin  (q.v.)  is  well  known  abroad  by 
his  very  numerous  and  very  large  canvases  in 
which  he  has  sought  to  depict  the  horrors  of 
war.  In  the  Russian  school  are  included  the 
two  Finnish  painters,  Edelfelt,  whose  figures 
and  portraits  are  rendered  with  all  the  excellence 
of  Parisian  technique,  and  .-^xel  Gallen,  whose 
strikingly  original  paintings  depict  weird  scenes 
in  the  national  legends.  Of  the  painters  of  Po- 
land, the  most  widely  known  are  JNlatejko  and 
Joseph  Brandt  (q.v.). 

In  the  United  States,  painting  has  developed 
along  the  lines  of  technical  excellence,  rather 
than  in  any  striking  or  inspiring  development 
of  a  great  distinct  national  art.  Even  in  the 
matter  of  technique,  some  of  the  early  portrait 
painters,  as  Gilbert  Stuart  (q.v.)  and  the  wood- 
engraver,  A.  B.  Durand  (q.v.),  remain  unsur- 
passed. Trumbull  (q.v.)  and  Washington  All- 
ston  (q.v.)  were  not  only  portraitists  but  also 
painters  of  historical  and  imaginative  composi- 
tions, the  former  excelling  in  the  small  heads 
in  his  large  historical  canvases,  and  the  latter 
displaying  more  of  a  painter's  feeling  for  tone 
and  color.  The  art  of  Benjamin  West  and  C.  R. 
Leslie  belongs  rather  to  England,  and  is  to-day 
quite  alien.  The  modern  landscape  may  be  said 
to  commence  with  the  pictures  of  the  visionary 
Thomas  Cole  (q.v),  and  it  rapidly  developed  in 
the  work  of  the  painters  of  the  "Hudson  River 
School,*  the  most  important  of  which  were  J.  F. 
Kensett  (q.v.),  Sandford  R.  Gifford  (q.v.),  W. 
Whittredge  (q.v.),  and  Jervis  McEntee  (q.v.). 
The  great  panoramic  canvases  of  Albert  Bier- 
stadt  (q.v.)  and  the  far  more  distinguished  land- 
scape compositions  of  Fred.  E.  Church  (q.v.), 
have  no  reflection  in  the  work  of  to-day.  This 
landscape  art  has  culminated  apparently  in  the 
renderings  of  tone  and  atmosphere,  and  the  sen- 
timent of  nature  in  her  quieter  moods,  in  the 
works  of  such  artists  as  George  Inness  (q.v.). 
Homer  Martin  (q.v.)  and  A.  H.  Wyant  (q.v.), 
and,  of  the  stronger  moods,  Winslow  Homer 
(q.v.),  a  painter  of  the  clearest  insight  and  most 
truthful  rendering.  William  Page  (q.v.)  and 
Daniel  Huntington  (q.v.),  each  in  his  turn  Pres- 
ident of  the  National  Academy  of  Design,  en- 
joyed very  considerable  reputations  as  portrait 
painters,  the  former  devoting  himself  to  an 
effort  to  discover  the  secret  of  the  color  of  the 
Venetians.  At  the  present  day,  Blakelock,  Ryder, 
Horatio  Walker,  Murphy,  Dewey,  and  Dearth 
represent  the  imaginative  school  of  landscape ; 
with  them  may  be  placed  the  more  literal  can- 
vases of  Tryon,  Swain  Gifford.  Chase,  Picknell, 
Bolton  Jones  and  Theodore  Robinson  (d.  1896) 
—  to    mention    only    a    few    of    a    very    long 


list.  The  portrait  painters  are  also  numerous; 
John  S.  Sargent  (q.v.)  enjoys  an  international 
reputation  as  one  of  the  greatest  of  any  school ; 
Whistler  (q.v.)  (d.  1 904),  who  resided  in  Eng- 
land, Eastman  Johnson,  Brush,  Chase,  Alex- 
ander, Vinton,  Collins  (d.  1903),  George  But- 
ler, Wyatt  Eaton,  Beckwith,  Tarbell,  Benson, 
Vonnoh,  Metcalf,  Wiles  and  Fowler  at  home,  are 
among  the  most  distinguished,  as  is  Miss  Cecilia 
Beau.x.  Most  of  these  also  paint  genre,  or  semi- 
decorative  figure  pieces ;  some  of  them  having 
commenced  as  illustrators,  or  still  practising  that 
art.  Among  the  latter  are  Howard  Pyle,  A.  B. 
Frost,  W.  T.  Smedley  and  Hopkinson  Smith. 
E.  A.  Abbey  (q.v.),  originally  an  illustrator,  has 
transferred  his  residence  to  England  and  paints 
both  in  historical  and  in  large  mural  composi- 
tions. 

John  La  Farge  (q.v.)  is  in  a  way  a  link  be- 
tween the  old  and  the  new,  having  been  a  pupil 
of  Couture,  and  the  first,  practically,  to  seek 
color  for  its  own  sake,  in  oil,  in  his  very  numer- 
ous water  colors,  and  in  his  later  monumental 
work  both  on  walls  and  in  stained  glass.  An- 
other of  the  older  men,  Robert  Weir,  is  noted 
for  his  important  figure  compositions,  apparently 
influenced  by  the  European  schools ;  Alden  Weir 
renders  much  simpler  scenes  in  methods  some- 
what more  affected  by  wholly  modern  processes ; 
Thomas  Moran,  mountain  landscapes  and  Vene- 
tian scenes  inspired  by  the  English  painters  of 
the  early  part  of  the  century.  A  number  of  the 
figure  and  landscape  painters  have  established 
themselves  in  Paris,  Mac  Ewen,  Melchers,  Julius 
Stewart,  Edwin  Lord  Weekes  (d.  1903),  John- 
ston, and  others;  Hitchcock  in  Holland,  Ulrich 
in  Germany,  etc.  The  list  of  marine  painters  is 
also  long;  among  the  most  talented  are  Arthur 
Quartley  (q.v.)  (d.  1886),  Henry  Snell,  T.  W. 
Richards,  C.  T.  Chapman,  and  some  others, 
and,  among  the  older  men,  James  Hamilton  (d. 
1878). 

In  figure  painting  there  has  seemed  to  be 
a  lack  of  popular  appreciation  for  anything 
more  ambitious  than  small  examples  of  genre, 
usually  familiar  and  domestic  themes,  rather 
than  for  the  historic  or  the  more  purely  imagi- 
native or  mystical, —  the  most  important  excep- 
tions of  late  years  being  the  dignified,  almost 
monumental,  canvases  of  Abbot  Thayer,  and 
the  Oriental  interiors  of  Siddons  Mowbray.  The 
increasing  use  of  large  mural  paintings  in  pub- 
lic and  private  buildings  has,  however,  developed 
a  school  of  truly  decorative  artists,  of  which  the 
first  in  point  of  time  was  Wm.  Morris  Hunt; 
the  living  painters  are  Mowbray,  Dewing,  Sim- 
mons, Blashfield,  Vedder,  Turner,  Frank  Millet, 
Robert  Reid,  and  a  few  others. 

Bibliography. —  Cunningham,  'Lives  of  the 
most  Eminent  British  Painters'  ;  Chesneau,  'La 
Peinture  Anglaise*  ;  Redgrave,  <A  Dictionary  of 
Artists  of  the  English  SchooP  (London  1878)  ; 
Heaton,  'A  Concise  History  of  Painting.  New 
edition  revised  by  Cosmo  Monkhouse'  ;  Wolt- 
man  and  Woermann,  'Geschichte  der  Malerei' ; 
Bryan,  'A  Biographical  and  Critical  Dictionary 
of  Painters  and  Engravers'  (1873)  :  Ridolfi,  *Le 
Maraviglie  dell'  Arte'  ;  Havard,  'Histoire  de  la 
Peinture  Hollandaise'  (1882)  ;  Siret,  'Diction- 
naire  Historique  et  Raisonne  des  Peintres  de 
toutes  les  Ecoles'  (1883)  ;  Stranahan,  'A  His- 
tory   of    French    Painting'     (1888)  ;    Champier, 
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Saglier,  Walton,   'Exposition  Universelle,  igoo. 
The  Chefs-d'CEuvre'    (igoi). 

William  Walton, 
Painter;  Author  of  '■Chefs-d'CEuvre,  Exposition 
Universelle,^  Paris. 

Post-Tertiary  Periods,  the  last  main  divi- 
sion of  the  Geological  Record,  and  which  in- 
cludes all  the  formations  accumulated  from  the 
close  of  the  Tertiary  periods  down  to  the  pres- 
ent day.  No  sharp  line  can  be  drawn  at  the 
top  of  the  Tertiary  groups  of  strata.  On  the 
contrary,  it  is  often  difficult,  or  indeed  im- 
possible, satisfactorily  to  decide  whether  a  par- 
ticular deposit  should  be  classed  among  the 
younger  Tertiary,  or  among  the  Post-Tertiary 
groups.  In  the  latter,  all  the  mollusks  are  be- 
lieved to  belong  to  still  living  species,  and  the 
mammals,  although  also  mostly  still  of  existing 
species,  include  some  which  have  become  ex- 
tinct. These  extinct  forms  are  numerous  in 
proportion  to  the  antiquity  of  the  deposits  in 
which  they  have  been  preserved.  Accordingly 
a  classification^  of  the  Post-Tertiary  strata  has 
been  adopted,  in  which  the  older  portions,  con- 
taining a  good  many  extinct  mammals,  have 
been  formed  into  what  is  termed  the  Pleisto- 
cene, Post-Pliocene,  or  Glacial  group,  while  the 
younger  deposits,  containing  few  or  no  extinct 
mammals,  are  termed  Recent. 

The  gradual  refrigeration  of  climate  was 
prolonged  and  intensified  in  Post-Tertiary  time. 
Ultimately  the  northern  portion  of  the  northern 
hemisphere  was  covered  with  snow  and  ice, 
which  extended  into  the  heart  of  Europe,  and 
descended  far  southward  in  North  America. 
The  previous  denizens  of  land  and  sea  were 
in  large  measure  driven  out,  or  even  in  many 
cases  wholly  extirpated  by  the  cold,  while  north- 
ern forms  advanced  southward  to  take  their 
places.  The  reindeer,  for  instance,  roamed  in 
great  numbers  across  southern  France,  and 
Arctic  vegetation  spread  all  over  northern  and 
central  Europe,  and  what  is  now  the  Temperate 
zone  of  America.  After  the  cold  had  reached 
its  climax,  the  ice-fields  began  to  retreat,  and 
the  northern  flora  and  fauna  to  retire  before  the 
advance  of  the  plants  and  animals  which  had 
been  banished  by  the  increasingly  severe  tem- 
perature. 

The  insensible  gradation  of  what  is  termed 
the  Pleistocene  into  the  Recent  series  of  deposits 
affords  a  good  illustration  of  the  true  relations 
of  the  successive  geological  formations  to  each 
other.  We  can  trace  the  gradual  passage  be- 
cause it  is  so  recent  that  there  has  not  yet  been 
time  for  those  geological  revolutions  which  in 
the  past  have  so  often  removed  or  concealed  the 
evidence  thet  would  otherwise  have  been  avjil- 
ablc  to  show  that  one  period  or  group  of  forma- 
tions merged  insensibly  into  that  which  fol- 
lowed it.  The  Recent  formations  are  those 
which  have  been  accumulated  since  the  present 
general  arrangement  of  land  and  sea,  and  the 
present  floras  and  faunas_  of  the  globe  were 
established.  They  are  particularly  distinguished 
by  traces  of  the  existence  of  man.  Hence  the 
geological  age  to  which  these  belong  has  been 
spoken  of  as  the  Human  Period.  But  there  is 
good  evidence  that  man  had  already  appeared' 
on  earth  during  Pleistocene  time,  so  that  the 
discovery  of  human  relics  does  not  afford  cer- 
tain evidence   that  the  deposit   containing  them 


belongs  to  the  Recent  series.  Nevertheless  it 
is  in  this  series  of  the  Post-Tertiary  deposits 
that  vestiges  of  man  become  abundant,  and  that 
proofs  of  his  advancing  civilization  are  con- 
tained. 

During  the  Recent  period  the  same  agencies 
have  been  and  are  at  work  as  those  which  have 
been  in  progress  during  the  vast  succession  of 
previous  periods.  No  trace  can  anywhere  be 
detected  of  a  break  in  the  continuity  of  the 
evolution  through  which  our  globe  has  passed. 
See  Quaternary  Period. 

Postage  Stamp  Collecting.    See  Philately. 

Postage  Stamps.      See  Post  and  Postage. 

Postal  Savings  Banks,  a  class  of  savings 
banks  established  in  Great  Britain  in  connection 
with  the  money-order  department  of  the  post- 
oflice,  by  an  act  of  Parliament,  passed  in  1861. 
Any  sum  not  less  than  25  cents  is  received,  so  as 
not  to  e-xceed  $150  in  one  year,  or  more  than. 
$750  in  all ;  and  when  the  principal  amounts 
to  $1,000,  the  payment  of  interest  is  to  cease. 
Interest  is  paid  on  every  complete  pound  at 
the  rate  of  zYz  per  cent.  For  the  deposits  the 
government  is  responsible,  and  they  may  be 
drawn  from  any  post-ofiice  savings  bank  in  the 
kingdom.  Being  exceedingly  numerous,  and  very 
convenient  in  every  way,  these  savings  banks 
have  been  a  great  success,  and  have  caused  the 
transference  to  them  of  much  of  the  funds  for- 
merly in  the  trustees'  savings  banks.  The  total 
amount  deposited  in  the  latter  class  of  banks  in 
the  United  Kingdom  during  the  year  1898  vi-as 
over  $60,000,000,  and  in  the  former,  $200,000,000. 
By  an  act  that  came  into  operation  in  1880,  any 
person  desiring  to  invest  in  government  stock 
any  sum  of  from  $50  to  $500.  can  do  so  through 
the  post-office  banks  at  a  trifling  cost,  and  obtain 
the  dividend  free  of  charge. 

Postal  Service  in  Commerce,  The.  The 
influence  of  the  postal  service  on  commerce, 
particularly  during  the  past  half  century,  pre- 
sents, in  trcmendousness  of  results  achieved,  a 
striking,  inspiring  example  of  creative  and  ex- 
ecutive energ>'  and  skill. 

The  example  of  patriotic  interest  in  postal 
progress  and  development  set  by  Benjamin 
Franklin  and  his  successors  on  this  side  of  the 
Atlantic,  and  by  Rowland  Hill  and  those  who 
continued  his  postal  reform  campaign  in  Eng- 
land, has  since  been  emulated  on  every  con- 
tinent. To-day,  thanks  to  the  persistent  and  in- 
telligent efforts  of  legislators  and  chief  execu- 
tives, the  whole  world,  including  nearly  every 
inhabited  island,  is  strongly  entwined  by  links 
of  a  friendly,  co-operative  chain  of  rapid,  eco- 
nomical and  satisfying  postal  service. 

Forty-three  postmasters-general  have,  thus 
far.  occupied  the  chair  so  ably  filled  by  Franklin 
in  1775-76.  Joseph  Habersham,  of  Georgia, 
served  during  a  lengthy  period.  He  took  office 
under  President  Washington  in  1795.  continued 
under  John  .Adams  and  remained  in  the  cabinet 
of  Thomas  Jefferson  during  the  first  eight 
months  of  the  latter's  term  as  Chief  Executive. 
Gideon  Granger,  of  Connecticut,  a  famous  man 
of  his  day,  held  the  office  of  Postmaster-General 
under  Jefferson  and  Madison,  from  1801  to  1813. 

Before  referring  to  foreign  postal  develop- 
ments of  importance,  details  of  results  brought 
abo!it  under  the  administration  of  the  Federal 
officers    above    mentioned    may   be    of    interest. 
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The  progress  of  postal  service  in  the  United 
States  has  always  meant,  and  always  will  mean, 
at  ever}'  step,  the  further  development  of  inter- 
state and  international  commerce  through 
promot  transmission  of  business  correspondence 
and  subsequent  commercial  dealing,  frequently 
of  great  volume,  between  individuals,  corpora- 
tions, states  and  countries. 

Post  OMccs. —  Postal  service  in  America, 
ninety  years  before  the  Revolution,  was  deemed 
by  the  British  authorities  to  be  hardly  worthy 
of  consideration,  even  the  West  Indian  Islands 
taking  official  precedence.  The  records  show 
that  authority  was  extended  by  the  King  of 
England,  in  1692,  to  one  Thomas  Neale,  re- 
siding in  England,  to  establish  postal  places  in 
North  America.  This  authoritv  was  deputed  by 
Neale  to  his  representative,  Thomas  Hamilton, 
who,  within  si.x  years,  succeeded  in  creating  a 
weekly  post  service  aggregating  700  miles  in 
length,  covering  the  ground  between  New  York 
and  Boston,  also  between  New  York  and  New 
Castle,  Pennsylvania.  One  shilling  was  the 
postal  fee  at  that  time  for  the  carriage  of  a 
letter  from  New  York  to  Boston.  The  first 
New  York  postmaster  was  a  IMr.  Sharpus.  His 
salary  was  $100  a  year.  He  was  able  to  supple- 
ment this  largely  by  carrying  the  mail  half  way 
to  Boston  and  the  whole  distance  from  New 
York  to  Philadelphia.  There  were  deputy  post- 
masters at  the  same  period  for  Virginia  and 
Maryland.  There  was  also  a  "  post-ofifice  keeper* 
or  city  postmaster  at  Philadelphia. 

Under  Postmaster-General  Osgood,  in  1789, 
there  were  but  75  post-offices  in  the  United 
States.  Twelve  years  later,  the  total  was  1025. 
In  1833.  during  the  presidency  of  Andrew  Jack- 
son, the  number  had  reached  over  10,000.  In 
1856.  under  President  Pierce,  the  aggregate  of 
post  offices  in  the  United  States  had  passed  the 
25.000  mark.  Fifty  thousand  was  the  total  when 
President  Cleveland  took  office  in  March,  1885. 
The  postoffices  of  all  classes,  according  to  latest 
reports  of  the  Postmaster-General,  now  aggre- 
gate over  71.000.  During  the  wliole  period  of 
one  hundred  and  fifteen  years  the  increase  was 
almost  invariably  continuous,  and  the  contem- 
poraneous influence  of  the  postal  service  on 
commerce  is  a  matter  of  record  in  every  trade, 
from  the  most  important  to  the  most  trifling 
and  insignificant.  Since  1900,  owing  to  the  dis- 
continuance of  minor  post-offices  on  substitution 
of  Rural  Free  Delivery,  an  aggregate  reduction 
of  over  5.000  post-offices  has  been  brought  about. 

Extent  of  Post  Routes. —  From  700  miles  of 
post  routes  in  1698,  the  total  distance  was  ex- 
tended, during  tlie  next  hundred  years,  to  more 
than  16,000  miles.  In  1817.  the  routes  covered 
over  50.000  miles.  Ten  years  afterward,  the 
length  of  routes  exceeded  105,000  miles.  It 
took  40  years  more  (1S67)  to  exceed  200.000 
miles,  but  only  11  years  thereafter  (1878)  tq 
reach  300.000.  The  end  of  the  next  decade 
ClSSS)  found  the  aggregates  beyond  the  400.000- 
mile  mark.  Twelve  years  were  required  for  the 
next  100,000  to  be  added.  The  latest  aggregate 
officially  reported  is  496.818  miles,  approximat- 
ing the  total  of  1899  and  about  11,000  miles  less 
than  in  1902. 

Mail  Service  Performed. —  The  ground  actu- 
ally covered  in  journeys  by  mail  carriers  of  all 
kinds   in   the   United   States,    1793,   was   845,468 


miles.  Sen-ice  by  rail  began  in  1834,  over  78 
miles  of  railroad.  In  i860,  mail  trains  began  to 
run  between  New  York  and  Boston,  by  way  of 
Hartford  and  Springtield.  During  the  year  fol- 
lowing, a  railroad  mail  was  started  between  New 
York  and  Washington,  D.  C.  Post-sorting  cars 
began  to  operate  in  1864.  Then  followed  the 
establishment  of  a  regular  postal  car  system. 
By  1872,  there  were  railway  post-offices  on  57 
lines  of  road.  The  aggregate  given  in  the  latest 
official  reports  (1904)  shows  the  enormous  total 
of  505.585.526  miles  traveled  in  postal  service, 
including  the  most  recent  developments  of  the 
rural  free  delivery  plan.  The  same  report  shows 
1,448  lines  of  traveling  post-offices,  using  4,199 
cars.  In  1904  this  service  handled  17,132,840,320 
pieces  of  ordinary  mail  and  36,699,264  packages 
and  cases  of  registered  mail. 

The  mail  routes  now  in  operation  include 
620  miles  in  .\laska,  16,128  miles  in  Hawaii,  and 
3,501  miles  in  Porto  Rico.  Mails  for  over  41,000 
miles  are  carried  by  steamboats,  5,117  on  rail 
messenger  routes,  4,945  miles  by  means  of  elec- 
tric car  service,  and  196,907  miles  are  covered  by 
railroad  transportation. 

Rale  of  Postage. —  The  year  185 1  is  a  red 
letter  year  in  the  history  of  postal  progress  in 
its  relation  to  commerce.  Up  to  that  time  the 
rate  for  many  years  had  been  5  cents  for  half 
ounce  for  a  distance  not  exceeding  300  miles 
and  10  cents  beyond  this  distance.  The  law 
was  changed  in  185 1  making  the  rate  3  cents 
per  half  ounce  for  a  distance  not  e.xceeding 
3,000  miles  and  10  cents  exceeding  that  distance. 

Gross  Revenue  and  E.vfcnditure. —  In  colo- 
nial days  the  men  who  undertook  the  mail  con- 
tracts lost  money  continuously.  Thomas  Neale, 
whose  deputv-,  Hamilton,  created  and  developed 
the  first  route  from  New  York  to  Boston  and 
to  other  points,  had  lost  over  $11,000  by  the 
e-xperiment,  he  reported,  at  the  end  of  five  years' 
service.  He  then  offered  to  sell  to  the  govern- 
ment his  patent  of  the  privilege  for  $5,000  a 
year  in  perpetuity  during  his  life  or  for  the  un- 
expired term  of  his  ser\-ice,  which  was  about 
sixteen  years.  The  ofler  was  refused  and  Neale 
died  in  debt.  Six  years  later  Hamilton  also 
died  and  after  a  lapse  of  four  years  the  govern- 
ment undertook  the  administration  of  the  routes. 
Receipts  did  not  equal  expenditures,  however, 
until  fifteen  years  after  this  adjustment  had 
been  made. 

The  gross  revenue  of  the  department  in  1789 
was  $7,510  and  the  expenditures  exceeded  that 
amount  by  fifty  dollars.  The  first  million  dol- 
lars record  of  gross  revenue  was  in  1815.  Since 
that  time  it  has  increased  steadily.  The  latest 
reports  (1904)  of  gross  receipts  show  $143,582,- 
624.  Against  that  are  gross  expenditures 
amounting  to  $152,362,116. 

.9tar  Routes. —  The  Star  Route  service,  orig- 
inally intended  to  transport  mail  and  pouches 
between  post-offices,  has  been  vastly  improved. 
To-day  this  method  of  distribution  and  collec- 
tion is  an  important  factor  in  the  general  plan 
of  commercial  and  social  development  through 
liberal  and  rapid  postal  service.  According  to 
the  present  organization  of  the  system  the  car- 
riers on  these  routes,  in  addition  to  the  trans- 
portation of  mail  in  pouches,  must  deliver  mail 
into  boxes  and  collect  mail  from  boxes.  They 
must  also  carry  private  mail  bags  to  and  from 
the  mail  trains  along  the  routes  for  all  persons 
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residing  upon  or  near  the  routes  who  desire  to 
avail  themselves  of  such  service. 

Rural  Free  Delivery. —  The  postal  Rural 
Free  Delivery  system,  after  numerous  experi- 
ments, hecame,  in  1902,  an  established  fact. 
One-third  of  the  country's  area,  available  for 
the  working  out  of  the  system,  was  mapped  out 
into  11,650  routes.  Among  advantages  claimed 
and  admitted  for  this  system  are  that  the  value 
of  isolated  land  farms  has  been  enhanced,  and 
that  farmers  have  been  brought  into  close  touch 
with  the  markets.  Instances  have  been  known 
where  the  prompt  delivery  to  farmers  of  live- 
stock quotations  indicating  a  temporary  glut  in 
the  market  has,  by  enabling  them  to  hold  back 
shipments  till  the  markets  resumed  a  normal 
condition,  saved  to  individual  cattle-owners 
more  than  the  total  amount  chargeable  for  a 
year's   rural   free   delivery  over   the   routes. 

On  the  other  hand,  information  of  an  ad- 
vance in  the  prices  of  particular  farm  products 
has  reached  the  grower  by  means  of  rural  free 
delivery  in  time  to  enable  him  to  make  a  much 
more  profitable  bargain  with  his  commission 
merchant  than  he  could  otherwise  have  done. 

The  net  advantages  of  the  Rural  Free  Deliv- 
ery system  include  (i)  postal  receipts  increased; 
(2)  value  of  farm  lands  enhanced;  (3)  farmers 
brought  into  touch  with  markets;  (4)  social  and 
educational  benefits  derived  in  country  and 
town  by  being  kept  in  touch  through  the  daily 
receipt  of  papers  and  correspondence;  (5) 
benefits  to  small  towns.  In  three,  at  least,  of 
these  advantages  the  benefit  of  the  postal  ser- 
vice to  commerce  is  distinctly  notable.  The 
latest  official  reports  show  18,743  routes  in 
operation,  covering  233.392  miles. 

Postal  Money  Orders. —  The  large  and 
steady  growth  of  the  postal  money  order  sys- 
tem, both  domestic  and  foreign,  is  believed  to 
be  the  best  evidence  of  the  estimation  in  which 
it  is  held  by  business  men.  In  1865,  there  were 
419  offices  in  operation  in  the  United  States. 
From  those  offices  74,277  orders  were  issued. 
The  number  of  offices,  according  to  the  last 
official  report  of  the  Postmaster-General  (1904) 
was  35,094.  The  number  of  orders  issued 
reached  50,392,554.  In  1865,  the  amount  of 
money  issued  by  means  of  domestic  postal 
orders  was  $i,36o',l22;  in  1904,  $378,778,488. 

It  is  held  by  the  Post-office  Department  that 
the  money-order  system  provides  an  absolutely 
safe  and  convenient  means  of  transmitting 
money.  Many  improvements  and  developments 
have  been  made  in  the  system  .^ince  its  intro- 
duction in  1864,  notably  in  simplicity.  The 
present  regulation  permits  a  money  order  to  be 
drawn  for  any  desired  amount  less  than  $100 
at  any  money-order  office  in  the  United  States 
designated  by  the  applicant. 

International  Money  Orders. — ?:•*?" countries 
are  now  included  in  the  International  Money 
Order  Union.  At  all  of  the  larger  post-offices, 
those  of  the  first,  second  and  third  classes,  and 
at  many  of  the  smaller  ones,  international  money 
orders  are  obtainable  payable  in  almost  any  part 
of  the  world.  A  special  foreign-country  rate  is 
now  uniform  when  payable  in  Austria,  the 
Bahamas.  Belgium.  Bermuda,  British  Guiana, 
Bolivia,  Chile,  Costa  Rica,  Denmark,  Egypt, 
Hungary.  Jamaica.  Japan,  the  Leeward  Islands, 
Liberia,  Luxemburg,  Mexico,  Netherlands,  New 


Zealand,  Norway,  Peru.  Sweden,  Switzerland, 
Transvaal,  Trinidad  and  the  Windward  Islands. 
For  other  foreign  countries  the  rate  is  higher. 
Apart  from  all  question  of  personal  convenience, 
the  domestic  and  foreign  money-order  system, 
as  now  regulated,  makes  an  important  feature  in 
the  world's  commerce  in  many  trades. 

Foreign  Mail  Service. — The  foreign  mail 
service  is  one  of  the  most  effective  of  United 
States  postal  departments.  Its  record  is  worth 
noting  here.  Following  the  War  of  181 2,  con- 
stantly increasing  calls  were  made  for  speedier 
and  more  frequent  transportation  across  the 
seas.  This  made  the  establishment  of  a  regular 
service  imperative.  The  mail  packets,  as  they 
were  called,  ran  uninterruptedly  for  about  thirty 
years.  These  were  gradually  superseded  by 
clipper  ships  built  for  greater  speed.  One  of  the 
record-making  voyages  of  a  clipper  was  that 
made  in  1846,  when  one  of  these  magnificent 
ocean-birds  reached  New  York  considerably 
ahead  of  a  steamer  traveling  over  the  same 
course,  and  delivered  in  New  York  London 
newspapers  giving  European  news  from  forty- 
two  to  forty-four  days  old.  Such  a  length  of 
time  may  seem  to  us,  now,  a  good  deal  extended, 
but  when  the  record  was  made  it  produced  a 
great  sensation,  and  the  feat  was  proclaimed 
throughout  the  world  as  a  remarkable  triumph. 

Impetus  was  given  to  the  foreign  mail  service 
by  the  action  of  Congress,  in  1845,  by  which 
government  contracts  were  authorized  for 
foreign  mail  transportation.  From  that  time, 
when  only  a  few  sacks  were  shipped  on  each 
vessel,  the  foreign  mail  service  has  extended 
until,  to-day,  it  has  reached  gigantic  proportions. 
Letters  and  packages  to  and  from  foreign  places 
now  aggregate  several  millions  each  month.  A 
further  development  of  foreign  mail  service  is 
looked  for  when  efforts  now  being  made  to 
bring  about  ocean  penny  postage,  so  persistently 
and  intelligently  advocated  by  J.  Henneker 
Heaton,  the  English  advocate  of  greater  postal 
privileges,  reach  a  successful  culmination. 

Parcels  Post.— The  Parcels-Post,  which,  as 
rightfully  claimed  by  the  postal  department,  af- 
fords the  only  channel  for  the  legitimate  ex- 
change of  packages  of  miscellaneous  merchan- 
dise by  mail  between  different  countries,  has, 
since  its  inauguration,  done  some  wonderful 
work  toward  the  further  development  of  com- 
merce through  postal  service.  The  system  gives 
to  persons  in  different  countries  substantially 
the  same  facilities  for  the  exchange  of  small 
parcels  as  is  afforded  in  our  domestic  service  by 
admission  to  the  mails  of  fourth-class  matter. 

The  movement  was  inaugurated  in  1900,  al- 
though conventions  had  existed  for  several  years 
previously  between  the  United  States  and  vari- 
ous countries  on  this  continent.  The  extension 
of  the  system  into  foreign  lands  dates  from  the 
convention  in  Germany.  1900.  The  provisions 
of  the  German  convention  were  modified  in  1903. 
Several  countries  have  since  shown  a  desire  to 
participate  actively  and  to  encourage  the  system 
throughout  their  territories.  Bolivia  was  ad- 
mitted to  the  convention  in  1902.  In  1904.  Hong 
Kong,  Norway  and  Japan  came  in  on  the  pro- 
viso that  the  value  of  anv  parcel  be  limited  to 
fifty  dollars  and  the  weight  to  five  pounds  six 
ounces. 
The   aggregate   weight  of  parcels   sent   jrom 
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the  United  States  by  this  system  to  foreign 
countries  for  the  year  en  linsj  ,!o  June  1903,  was 
346,317  pounds;  1904,  464,697  pounds. 

The  usual  limit  of  weight  for  unsealed  pack- 
ages of  mailable  merchandise  in  the  list  of 
countries  forming  what  might  be  termed  the 
Parcels-Post  Union  is  eleven  pounds.  The  limit 
of  length  per  packages  is  three  feet  six  inches. 
The  greatest  length  and  breadth  combined  is 
six  feet  and  the  rate  of  postage  is  twelve  cents 
per  pound  or  fraction  thereof. 

The  e.xceptions  to  this  rule  are  few.  The 
entire  list  of  countries  and  places  having  the 
same  restrictions  as  given  above  for  Hong 
Kong.  Norway  and  Japan  includes  Germany, 
Belguim,  Great  Britain  and  Ireland.  The  in- 
structions recently  issued  by  the  Post-oSice  De- 
partment at  Wasliington  dealing  with  this  sub- 
ject are  clear  and  at  the  same  time  compre- 
hensive. Full  instructions  are  given  concerning 
the  examination  of  parcels,  their  weight  and 
measurement,  customs  declarations,  registration, 
and  all  other  particulars  necessary  to  a  complete 
understanding. 

Development  of  Puhlic  Ulilities.— The  de- 
velopment of  public  utilities  as  recorded  in  a 
recent  statement  issued  by  the  postal  department 
forms  one  of  the  most  interesting  features  of 
postal  history.  Postage  stamps  were  first  issued 
by  a  law  passed  on  3  March  1847.  The  next 
move  toward  adding  to  the  public  convenience 
was  that  of  issuing  stamped  envelopes,  the  first 
of  which  appeared  in  June,  1853,  under  .in  act 
of  the  previous  year.  ISfine  years  later  the  first 
newspaper  wrappers  were  issued.  Then  fol- 
lowed, in  1865,  special-request  envelopes.  The 
use  of  postal  cards^  which  has  since  reached 
such  tremendous  proportions,  was  inaugurated 
on  I  May  1873.  The  registration  of  letters 
began  in  1855  and  the  money-order  system  went 
into  operation  on  I  Nov.  1864.  An  extension  of 
this  order,  for  international  purposes,  was 
authorized  by  the  Postal  Convention  of  12  Oct. 
1867.  The  most  recent  postal  development  is 
that  of  parcels-post  delivery,  which  began  in 
1900. 

Transportation  Service. — The  United  States 
postal  transportation  service  as  developed,  now 
includes,  principally,  the  following  systems  and 
plans  of  operations : 

Transportation  of  mails  on  railroads,  City 
Free  Delivery  System,  Rural  Free  Delivery 
System,  Railway  Mail  Service,  Star  Route 
Service,  Railway  Post-Ofiice  Car  Service,  For- 
eign Mail  Transportation,  Mail-Messenger  Ser- 
vice, Mail  Service  on  steamboats  (transporta- 
tion). Mail  Service  on  Electric  and  Cable  Cars, 
Pneumatic  Tube  Service,  Registered  Package 
and  Mail  Service,  Money  Order  Service,  Mail 
Box   Post-Oflfice   Service,   Parcels-Post   Service. 

Foreign  Developments. — In  1533,  when  postal 
service  started  in  England,  the  monarch  alone 
had  the  privilege  of  using  it.  About  seventy 
years  later  there  was  an  official  post  to  Dover 
and  Plymouth  ;  there  were  also  separate  posts  to 
Scotland  and  Ireland.  The  Dover  post,  run- 
ning through  the  county  of  Kent,  was  most  in 
vogue.  By  that  route  continental  letters  were 
usually  taken. 

Even  at  that  earlv  day.  commerce  figured 
largely  in  the  establishment  and  regulation  of 
postal  conveniences.     Trnnsactions  in  wool  be- 


tween Flemish  merchants  by  means  of  corre- 
spondence were  frequent  and  important.  This 
commercial  enterprise  of  wool  export  to  the 
Netherlands,  in  its  connection  with  the  post 
service  between  the  two  countries,  caused  much 
wrangling.  The  merchants,  fighting  for  their 
own  privileges,  and  the  crown  seeking  what 
were  deemed  legitimate  fees  for  the  Exchequer, 
were  continually  at  variance.  Proclamations 
were  issued  over  the  King's  signature  at  short 
intervals.  Their  purport  usually  was  to  curtail 
privileges  interfering,  it  was  alleged,  with  the 
privileges  of  the  English  treasury.  In  the  end, 
tlie  merchants  won  their  fight  and  were  allowed 
to  run  their  own  post  to  Hamburg  and  Delft. 

Much  of  the  progress  of  the  postal  service  in 
British  dominions  after  the  Flemish  agitation 
had  subsided  was  due  to  aggressiveness  on  the 
part  of  influential  British  merchants.  During 
Rowland  Hill's  agitation  in  advocacy  of  penny 
postage  the  merchants  of  London  stood  solidly 
behind  him.  It  is  largely  due  to  their  determined 
action  that  a  law  dealing  with  the  subject  and 
making  penny  postage  legal  was  eventu-illy 
passed.  Great  Britain  and  the  United  States, 
as  mentioned  elsewhere,  have  worked  together 
harmoniously  and  successfully  for  many  years 
to  strengthen  each  other's  commercial  influence 
tlirough  the  facilities  of  cheap  and  rapid  postal 
service.  Furthermore  their  united  efforts  have 
done  much  toward  bringing  the  nations  of 
continental  Europe  and  those  of  the  Orient  into 
line  for  postal  reform. 

British  Empire. — The  latest  report  officially 
issued  by  the  British  government  shows  that  the 
total  number  of  post-offices  in  tlie  British  Em- 
pire at  the  end  of  March,  1904.  was  22,850. 
There  were  37,521  road  and  pillar  boxes.  The 
aggregate  of  persons  employed  is  given  as  146,- 
769  males  and  39,262  females.  Of  these,  81.865 
are  in  established  offices,  11,092  being  women. 
Included  in  the  aggregate  is  an  unestablished 
list  of  106,166,  of  whom  28,170  are  women. 

The  number  of  letters  passing  through  the 
departments  in  1900  was  1,812  millions;  in  1904, 
2,597  millions.  In  the  year  1903-4  there  were 
mailed  517  millions  of  postal  cards,  also  693  mil- 
lions of  book  packages,  134  millions  of  news- 
papers, and  78  millions  of  parcels.  The  money- 
order  system  in  the  British  Empire  is  one  of  the 
most  perfect  and  successful  institutions  of  its 
kind  in  tlie  world,  and  a  mighty  factor  in  facili- 
tating trade,  both  wholesale  and  retail.  In  1900. 
10  millions  of  inland  orders  were  issued,  valued 
at  over  30  millions  of  pounds.  In  1904,  the 
total  of  inland  orders  had  increased  to  11  mil- 
lions, with  a  value  proportionately  greater. 
During  the  same  year  postal  orders  for  other 
places  increased  in  value  from  23  millions  of 
pounds  in  1895  to  30  millions  of  pounds  in 
1900-1.  The  total  receipts  of  the  British  post- 
offices  in  1900  amounted  to  ii3.394'335 ;  1904, 
£15,824,394.  The  expenditures  for  1900  were 
£9.683,999;  1904,  £11,180.807. 

Franee. — Official  returns  of  France,  IC02, 
show  11,282  post-offices,  with  total  postal  re- 
ceipts of  282,475,164  francs.  Postal  and  tele- 
graph expenditures,  216,355,000  francs. 

German  Empire. — Latest  official  reports  show 
that  there  were,  in  TO03,  38.610  post-offices  i;.  the 
German  Empire.  The  receipts  of  the  depart- 
ment for  that  year  were  526,209,653  marks;  ex- 
penditures,  464,759.672  marks. 
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Cash  on  Delivery  System. — By  tliis  system, 
which  is  now  in  operation  throughout  Austro- 
Hungary,  Belgium,  France,  Egypt,  Germany, 
Holland,  Italy,  Japan,  Switzerland.  New  South 
Wales  and  British  India,  the  'postal  authorities, 
railway  companies  or  other  carriers  of  goods 
undertake  to  act  as  intermediaries  between  the 
vendors  and  purchasers  of  goods  by  collecting 
from  the  latter  on  delivery  the  sale  price  of  such 
goods.  Efforts  have  been  made  to  introduce 
this  system  into  Great  Britain,  but  the  opposi- 
tion of  small  retail  traders  has  been  so  active 
and  effective  that  legislation  seems,  for  the  pres- 
ent, impossible  of  accomplishment.  The  conten- 
tion of  retail  traders  is  that  the  adoption  of  the 
proposed  measure  would  have  the  effect  of  con- 
stituting the  Government  an  agcncj'  for  manu- 
facturers and  wholesale  dealers,  which  would 
eventually  bring  ruin  to  the  smaller  retail  trades- 
men of  provincial  towns  and  country  districts. 

Representations  have  been  made  on  several 
occasions  to  the  government  of  Great  Britain 
by  the  governments  of  Germanv.  France  and 
other  countries  with  a  view  to  bringing  about 
some  plan  having  a  purpose  equivalent  to  the 
cash  delivery  system.  In  the  countries  where 
the  plan  is  now  in  operation  it  has  obtained  a 
ver\'  firm  hold  on  popular  approval  and  primises 
to  develoD  with  rapidity.  In  Germany  the  system 
is  considered  to  have  achieved  a  striking  suc- 
cess, no  less  than  16.500.000  packages  having 
been  carried  on  this  plan  during  the  last  fiscal 
year. 

Postal  Union,  The.    See  Post  and  Postage. 

Poster  Art.  Posters,  so  called,  are  works 
of  art  designed  for  the  purpose  of  advertising. 
The  earliest  example  of  the  poster  dates  back 
to  the  days  of  Pompeian  splendor.  During  the 
Middle  Ages  managers  of  theatres  and  officers 
recruiting  for  the  army  used  pictorial  advertise- 
ments. From  these  pictures.  Jules  Cheret  of 
Paris  (b.  1836),  called  the  father  of  the  modern 
poster,  is  said  to  have  received  his  first  sug- 
gestion of  the  possibility  of  adopting  art  to 
latter-day  advertising.  One  of  his  first  efforts 
was  an  announcement  of  a  fairy  play,  'La  Biche 
au  Bois,'  in  which  Sarah  Bernhardt  was  acting 
in  1867.  Cheret's  principles  were  conventionality, 
elimination  of  detail,  arrangement  and  pure 
color.  For  a  long  time  he  was  almost  alone  in 
his  efforts  and  did  not  attain  to  the  preeminence 
that  has  come   in  more  recent  years. 

In  order  to  produce  a  good  advertising  pla- 
card it  must  command  the  attention  of  the 
public.  It  should  be  attractive  to  the  man  in 
the  street  without  being  vulgar;  sufficiently 
startling,  but  not  aggressively  so.  Jules  Cheret 
understands  the  requisites  and  limitations  of 
tliis  kind  of  art  better  than  any  other  who  has 
ever  made  any  essays  in  it,  either  in  his  own 
country  or  elsewhere,  and  his  works  have  gained 
for  him  a  world-wide  reputation.  If  there  are 
other  posters  which  appeal  more  to  the  artist, 
it  is  as  works  of  art,  not  as  art  posters.  It  is 
no  doubt  largely  owing  to  the  example  set  by 
Cheret  that  so  many  artists  have  since  taken 
up  this  line  of  work.  Cheret  has  devoted  his 
artistic  gifts  almost  entirely  to  the  production 
of  posters,  and  the  number  that  bear  his  signa- 
ture is  over  1,000.  Cheret  is  not  only  a  superb 
draftsman,  but  he   is  also   infallible   in   compo- 


sition. That  he  must  have  studied  Japanese 
composition  is  clear.  He  understands  mass- 
composition,  and  he  appreciates  the  beauty  of  a 
blank  canvas.  Symmetrical  and  line  composition 
are  second  nature  to  Cheret  and  no  man  knows 
better  than  he  the  theory  of  vibrating  and 
complementary  colors.  Added  to  this  is  his  indi- 
viduality, his  instinctive  temperament  of  carnival 
dominating   everything. 

Cheret  himself  has  defined  his  idea  of  a  per- 
fect poster  as  follows :  "It  should  be  as  simple 
as  possible  and  I  consider  the  introduction  of  one 
figure  and  need  I  hardly  say  that  of  a  lady  for 
choice  is  indispensable :  whenever  it  is  possible 
this  figure  should  be  life-size.  My  own  posters 
are  never  smaller  than  60  centimetres  (two  feet), 
by  86  (.nearly  three  feet),  and  my  favorite  size 
is  250  by  90;  the  figure  should,  of  course,  be 
elegantly  and  brightly  dressed  in  some  striking 
costume  not  likely  to  go  out  of  fashion  as  long 
as  the  poster  is  to  be  in  use.  I  always  make  a 
point  of  designing  the  lettering  of  the  actual  ad- 
vertisements. I  do  not  believe  in  black  and 
white  letters,  but  have  no  objection  to  their 
being  very  dark  blue,  red  or  violet;  this  pro- 
duces the  effect  of  black  without  giving  a  jarring 
note." 

Close  rivals  to  Cheret  are  Grasset  and  Stein- 
len  and  by  some  critics  the  two  are  considered  to 
be  in  many  respects  superior  to  the  master. 
Eugene  Grasset,  a  native  of  Switzerland,  is  a 
decorator  and  architect  by  profession.  His  work 
is  characterized  by  a  vital  principle  of  design, 
effective  yet  subdued.  His  Napoleon  and  Jeanne 
d'Arc  (Bernhardt)  posters  are  superb  creations. 
Probably  nothing  superior  in  their  way  have 
ever  been  produced.  They  are  true  works  of  art 
as  though  they  were  painted  in  water-colors  or 
oils.  Grasset's  work  is  always  refined  and  har- 
monious, yet  less  bright  and  striking  than 
(Zheret's.  There  is  more  repose,  and  it  appeals 
more  to  the  artist  than  to  the  public.  The 
poster  of  the  Salon  des  Cent  in  its  tenderness, 
its  exquisite  lines,  and  it  spirituality,  is  worthy 
of  Rossetti. 

Of  the  other  French  artists  De  Feure,  Guil- 
laume,  Ibels,  Lautrec,  Boutet  de  Monvel,  Stein- 
len,  Willette  and  Jossot  are  perhaps  the  most 
accomplished.  Bossot  is  a  great  artist,  essentially 
a  caricaturist,  who  works  with  vagabond  and 
artistic  lines  and  in  a  morbid  color-scheme  -— 
rusty  greens  and  pale  yellows.  Steinlen  is 
everyway  a  charming  artist.  His  «Lait  Pur 
Sterilise,"  a  child  in  a  red  dress  drinking  from 
a  bowl,  envied  by  three  eager  tabby  cats,  is 
perhaps  one  of  the  most  attractive  posters  ever 
made.  Lautrec  has  not  the  refinement  of  Gras- 
set, not  the  sprightliness  of  Cheret,  yet  he  pos- 
sesses an  individuality  which  makes  his  work 
peculiarly  interesting.  His  posters  are  generally 
simple  in  composition,  and  depend  to  a  great 
extent  for  their  effectiveness  on  the  skilful  ar- 
rangement of  masses.  Ibels  is  remarkably  clever 
in  drawings  that  are  inimitably  and  effectively 
grotesque.  .Aristide  Bruant  has_  done  some 
things  that  are  strikingly  forcible  in  their  broad 
masses  of  color. 

In  the  United  States  the  modern  poster  artists 
include  Louis  J.  Rhead,  Will  H.  Bradley,  Ken- 
von  Cox,  W.  H.  Carqueville,  Edward  Penfield, 
Ethel  Reed,  and  others.    ^^^^^^  y^  Clemens, 

Editorial  Stuff,    ^Encyclopedia  Americana.^ 


POSTING  —  POTASSIUM 


Posting,  in  Europe,  traveling  by  means 
of  horses  hired  at  different  stations  on  the  line 
of  journey.  Such  a  system  appears  to  have 
been  established  by  private  enterprise  on  some  of 
the  main  routes  in  England,  at  least  as  early  as 
the  reign  of  Edward  II.  It  was  afterward  made 
a  government  monopoly.  As  letters  were  orig- 
inally forwarded  in  the  same  manner,  the  name 
of  post-office  has  come  to  be  applied  to  the  in- 
stitution charging  itself  with  the  conveyance 
and  delivering  of  letters.  The  custom  still  ob- 
tains in  certain  parts  of  England  and  in  France 
and  Spain. 

Postman  Poet,  The.  See  C.\pern,  Edward. 
Pos'tulant,  the  canonical  term  for  one  who 
desires  to  take  holy  orders  in  the  Protestant 
Episcopal  Church  of  America,  and  whose  name 
has  been  entered  by  the  bishop  upon  a  list  of 
postulants,  as  required  by  Canon  2,  Title  i  of  the 
Digest.  A  postulant  may  in  due  course  be  rec- 
ommended, by  the  Standing  Committee  of  the 
diocese,  to  the  bishop  for  admission  as  a  can- 
didate for  holy  orders.  The  term  is  applied  in 
the  Roman  Catholic  Church  to  those  on  proba- 
tion before  entering  a  religious  order. 

Postula'tion,  in  canon  law,  an  appeal  to 
a  competent  authority  to  remove  a  disability  by 
which  one  who  has  been  appointed  to  a  benefice 
is  prevented  from  entering  upon  it.  The  term 
was  also  applied  to  the  method  by  which  a 
bishop  was  translated.  The  canon  law  declared 
that  a  person  once  elected  to  one  see  could  not 
be  elected  to  another ;  and  when  an  electoral 
college  desired  the  bishop  of  another  see  to 
occupy  their  own,  they  petitioned  the  bishop  to 
make  the  change.  No  postulation  could  be  made 
unless  the  electoral  college  were  unanimous, 
while  in  the  case  of  an  election  a  majority  was 
sufficient. 

Pot-Pourri,  pot-poo-re',  (i)  a  name  given 
foods  of  various  kinds  of  meat  and  vegetables 
cooked  together.  (2)  A  mixture  of  rose  leaves 
and  various  spices,  kept  in  jars  or  other  vessels 
as  a  scent.  (3)  A  vase  or  bouquet  of  flowers 
used  to  perfume  a  room.  (4)  In  music,  a  med- 
ley;  a  collection  of  various  tunes  linked  together; 
a  capriccio  or  fantasia  on  popular  melodies,  (s) 
A  literary  composition  made  up  of  several  parts 
put  together  without  any  unity  of  plot  or  plan. 

Pot"amagetona'ceae,  a  family  of  water- 
plants  closely  associated  with  the  Naidacea  in 
the  tribe  Hclobia.  The  principal  fresh-water 
genus  is  Potamageton,  whose  species  are  com- 
monest and  among  the  most  beautiful  of  the 
pond-weeds.  The  flowers  have  a  four-pointed 
perianth,  four  sessile  anthers,  four  ovaries,  and 
four  drupes  or  nuts.  They  protect  the  spawn 
of  fish,  and  harbor  innumerable  aquatic  animals, 
while  their  roots  and  seeds  afford  food  to  water- 
birds.  A  closely  allied  genus  is  that  of  the 
marine  eel-grass  (  Zostera). 

Potamog'ale,  the  generic  name  of  a 
strange  West  African  animal  (P.  velox),  which 
might  be  called  tlie  insectivorous  otter.  It  is  a 
true  insectivore,  representing  the  family  Pot- 
amogalidiF,  is  somewhat  larger  than  a  stoat,  and 
the  appearance  and  habits  are  like  those  of  an 
otter,  save  that  it  is  not  certain  that  it  subsists 
on  fish.  A  related  smalled  potamogale  (Geogale 
aurita)  inhabits  the  valleys  of  Madagascar. 
Potash,      See  Pot.\ssium. 


Potassium  (from  "pot-ashes,"  wood  ashes 
being  one  of  the  best  known  sources  of  the 
carbonate  of  the  metal),  a  metallic  element,  niany 
of  whose  compounds  have  been  known  from 
antiquity,  but  which  was  first  prepared  in  the 
metallic  form  by  Davy,  in  1807,  by  the  electroly- 
sis of  fused  potassium  hydrate, —  a  substance 
which  had  previously  been  supposed  to  be  itself 
elementary.  In  1808  Gay-Lussac  and  Thenard 
showed  that  the  hydrate  can  be  reduced  by  heat- 
ing it  with  finely  divided  iron,  and  in  the  same 
year  Curaudan  sliowcd  that  the  reduction  can 
also  be  effected  by  carbon.  Several  methods  of 
preparing  metallic  potassium  are  now  in  use. 
The  best  known  of  these,  and  the  only  one  that 
was  in  practical  service  for  many  years,  consists 
in  the  direct  reduction  of  the  carbonate  of  po- 
tassium by  carbon,  the  reaction  being  carried  out 
in  an  iron  retort  heated  to  redness.  The  chief 
products  of  the  distillation  are  carbon  monoxid 
gas  and  metallic  potassium,  the  latter  being 
volatile  at  a  red  heat.  The  production  of  po- 
tassium by  this  method  is  attended  by  more  or 
less  danger,  not  only  because  the  vapor  of 
potassium  takes  fire  spontaneously  upon  contact 
with  air  or  with  water,  but  also  because  under 
certain  conditions  potassium  and  carbon  monoxid 
combine  to  form  a  black,  explosive  compound, 
whose  production  has  caused  a  number  of  fatal 
accidents.  The  potassium  vapor  should  be  per- 
mitted to  condense  before  it  issues  from  the  neck 
of  the  retort,  a  cooling  device  being  provided 
for  effecting  its  liquefaction ;  and  the  molten 
metal  should  then  be  allowed  to  drip  into  a  re- 
ceiver containing  petroleum  oil,  or  some  other 
similar  fluid  that  is  free  from  oxygen.  In  Cast- 
ner's  process,  the  carbonate  (or  hydrate)  of 
potassium  is  mixed  with  carbon  and  finely  di- 
vided iron,  or  with  carbon  and  a  metallic  car- 
bide, and  the  reduction  is  effected  by  the  agency 
of  heat,  as  before.  A  considerable  part  of  the 
commercial  supply  of  metallic  potassium  is  now 
produced,  however,  by  the  electrolysis  of  the 
melted   hydrate   or   chloride   of   potassium. 

Potassium  is  a  lustrous,  silverj--white  metal, 
brittle  at  32°  F.,  but  soft  and  wax-like  at  ordi- 
nary temperatures,  so  that  it  can  be  easily  cut 
with  a  knife.  It  melts  at  about  140°  F.,  and 
boils  at  about  1,250°  F.  (when  heated  in  an  at- 
mosphere of  hydrogen),  its  vapor  being  green. 
It  has  a  specific  gravity  of  about  0.87,  and,  with 
the  exception  of  lithium,  is  the  lightest  tnetal 
known.  Its  specific  heat  is  0.166,  and  its  coeffi- 
cient of  linear  expansion  (Fahrenheit  scale)  is 
about  0.0000467.  It  conducts  electricity  much 
better  than  mercury  does,  and  it  is  soluble  in 
anhydrous  liquid  ammonia  (NHa),  forming  a 
blue  solution  from  which  metallic  potassium  is 
again  deposited  upon  the  evaporation  of  the 
ammonia. 

Chemically,  potassium  has  the  symbol  K 
(from  "kalium,"  the  Latin  word  for  potash), 
and  the  atomic  weight  39.15.  It  oxidizes  in  the 
air  with  great  readiness,  a  freshly  cut  surface 
becoming  almost  instantly  covered  with  a  film 
of  oxid.  It  also  decomposes  water  vigorously, 
uniting  w'ith  it  to  form  potassium  hydrate,  KOII, 
in  accordance  with  the  equation  K  +  HjO  = 
KOH  +  H,  hydrogen  gas  being  liberated  at  the 
same  time.  When  potassium  is  thrown  upon 
the  surface  of  water  it  floats,  and  the  heat  gen- 
erated by  the  chemical  action  is  sufficient  to  set 
fire  to  the  liberated  hydrogen  and  to  part  of  the 
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potassium.  This  experiment  is  a  favorite  one 
in  the  lecture  room,  since  it  is  beautiful  as  well 
as  instructive,  the  flame  having  the  purple  color 
that  is  used  in  the  laboratory  as  a  test  for  the 
presence  of  volatile  potassium  salts.  (See  Blow- 
pipe Analysis.)  Potassium  never  occurs  in  na- 
ture in  the  free  state,  but  it  forms  an  essential 
constituent  of  many  minerals,  among  the  most 
important  of  which  are  feldspar,  nitre,  and 
carnallite.  It  also  occurs  in  the  animal  body  and 
in  plants,  and  in  remote  country  districts  its  car- 
bonate is  still  prepared  (chiefly  for  the  manu- 
facture of  soap)   by  leaching  wood  ashes. 

The  potassium  compounds  are  exceedingly 
numerous,  and  many  of  them  are  of  great  im- 
portance both  in  the  laboratory  and  in  the  arts, 
Two  oxids  of  the  metal  are  certainly  known,  and 
others  probably  exist  also.  Potassium  mono.xid, 
K2O,  which  is  the  o.xid  that  is  understood  when 
"potassium  o.xid"  is  mentioned  without  qualifi- 
cation, is  formed  when  thin  slices  of  the  metal 
are  allowed  to  o.xidize  in  cool,  dry  air.  It  may 
be  prepared  more  readily  on  the  large  scale  by 
heating  potassium  just  to  its  melting  point,  and 
then  leading  over  it  a  stream  of  air  that  has  been 
dried  and  freed  from  carbon  dioxid.  The 
monoxid  is  a  gray,  brittle  substance,  which  has 
a  specific  gravity  of  2.66,  and  melts  at  a  strong 
red  heat.  It  has  a  powerful  affinity  for  water, 
with  which  it  combines  with  the  evolution  of 
much  heat,  to  form  potassium  hydrate,  KOH. 
Potassium  tetroxid  (or  peroxid)  is  formed  when 
potassium  is  burned  in  a  stream  of  pure,  dry 
oxygen.  It  has  the  formula  KiOi.  and  is  a  yel- 
lowish substance  at  ordinary  temperatures,  melt- 
ing, at  a  red  heat,  to  a  black  liquid,  which 
crystallizes  upon  cooling.  The  tetroxid  com- 
bines with  water  to  form  potassium  hydrate 
and  peroxid  of  hydrogen,  o.xygen  being  also  set 
free  at  the  same  time.  When  heated  to  a  white 
heat,  the  peroxid  gives  ofif  oxygen  and  becomes 
reduced  to  the  monoxid. 

Potassium  chloride,  KCl,  occurs  native  in 
large  quantities  at  Stassfurt,  Germany,  chiefly 
in  combination  with  magnesium  chloride,  with 
which  it  forms  the  mineral  "carnallite," 
KCl.MgCl2+  6H1.O.  Most  of  the  commercial 
supply  of  potassium  chloride  is  now  prepared 
from  this  mineral  by  crystallizing  its  solution. 
In  order  to  obtain  a  satisfactory  product,  how- 
ever, many  practical  details  must  be  carefully 
attended  to,  for  which  reference  must  be  made 
to  advanced  works  on  inorganic  chemistry,  and 
to  treatises  on  alkali  manufacture.  Potassium 
chloride  is  very  similar  in  its  general  properties 
to  sodium  chloride  (^common  salt).  It  has  a 
saline  taste,  is  white  in  color,  and  crystallizes 
in  cubes.  Its  specific  gravity  is  1.94,  and  it 
melts  at  about  1,350°  F.  Potassium  chloride  is 
now  extensively  used  as  a  source  of  potassium 
in  the  preparation  of  other  salts  of  that  metal. 

Potassium  nitrate,  or  "nitre"  (q.v.),  KNO3, 
occurs  native,  but  the  greater  part  of  the  com- 
mercial supply  is  now  manufactured  by  acting 
upon  the  cheaper  nitrate  of  sodium  (NaNOj 
by  means  of  potassium  chloride ;  the  reaction 
being  as   indicated   bv  the  equation 

NaN03+  KCl  =  KNOs  +  NaCl. 

Potassium  forms  two  carbonates,  known  re- 
spectively as  the  "normal"  carbonate  and  the 
"acid"  carbonate.  Normal  potassium  carbonate, 
KiCOs,  may  be  obtained  in  an  impure  state  by 
leaching  wood  ashes  and  evaporating  the  result- 


ing solution  to  dryness.  The  residue  is  then 
strongly  heated  to  destroy  any  organic  matter 
that  it  may  contain,  and  is  subsequently  re-dis- 
solved and  re-deposited  by  evaporation.  The 
crude  product  as  obtained  from  wood  ashes  is 
known  as  "pearl-ash,"  or  often  simply  as 
"potash."  Pure  normal  potassium  carbonate  is 
best  prepared  by  heating  ordinary  mono-tartrate 
of  potassium  (see  below),  which  is  thereby  re- 
solved into  a  mixture  of  free  carbon  and  potas- 
sium carbonate,  from  which  the  latter  salt  may 
be  obtained  by  solution,  filtration,  and  subse- 
quent evaporation.  Acid  potassium  carbonate 
has  the  formula  HKCO3,  and  may  be  prepared 
by  passing  carbon  dioxid  over  the  normal  car- 
bonate, or  through  its  concentrated  solution  in 
water;  the  reaction  being  as  indicated  by  the 
equation 

K,C03+  CO.H-  H,0  =  2HKCO3. 
The  greater  part  of  the  commercial  supply  of  nor- 
mal potassium  carbonate  is  now  prepared  by  a 
method  similar  to  the  Leblanc  process  for  the 
preparation  of  carbonate  of  sodium.  (See 
Sodium.)  Normal  carbonate  of  potassium  is 
quite  strongly  alkaline,  and  is  deliquescent,  and 
very  readily  soluble  in  water.  It  is  used  in  the 
manufacture  of  soap,  and  as  a  raw  material  in 
the  manufacture  of  various  compounds  of  potas- 
sium. The  acid  carbonate  is  much  less  soluble 
than  the  normal  salt,  and  its  solution  is  nearly 
neutral  to  litmus  paper. 

Potassium  hydrate,  potassium  hydroxid,  or 
"caustic  potash,"  KOH,  is  formed  when  me- 
tallic potassium  is  dissolved  in  water ;  but  the 
commercial  supply  is  obtained  either  by  the  elec- 
trolysis of  a  solution  of  a  potassium  salt,  or  by 
acting  upon  a  solution  of  normal  potassium 
carbonate  by  means  of  slaked  lime,  Ca(OH):; 
the  reaction,  in  the  latter  case,  being  as  repre- 
sented by  the  equation 

K.CO3  +  Ca(OH):  =  2KOH  +  CaCOa. 
The  calcium  carbonate  (CaCOO  that  is  formed 
at  the  same  time  is  practically  insoluble,  and 
may  be  removed  by  filtration.  The  solution  is 
then  evaporated  to  dryness,  and  the  resulting 
hydrate  of  potassium  is  finally  melted  and  cast 
into  sticks  in  metallic  molds.  Potassium  hydrate 
is  a  white  substance,  absorbing  moisture  from 
the  air  with  great  readiness,  and  also  taking  up 
carbon  dio.xid  gas  from  the  air,  being  thereby 
converted  into  the  acid  carbonate.  The  hydrate 
dissolves  in  half  its  own  weight  of  water,  the 
solution  being  intensely  alkaline.  The  solid 
hydrate  has  powerful  cauterizing  properties 
(whence  the  name  "caustic  potash"),  and  de- 
stroys the  skin  when  brought  in  contact  with 
it.  It  is  used  in  the  arts  and  in  the  laboratory 
for  a  great  variety  of  purposes. 

The  bromide  of  potassium  (KBr)  and  the 
iodide  (KI)  are  soluble,  crystallizable  salts, 
which  are  largely  used  in  medicine  and  in  pho- 
tography. The  bromide  may  be  prepared  by 
adding  bromide  to  a  solution  of  potassium 
hydrate,  the  reaction  being 

6KOH  -f  6Br  =  sKBr  -f-  KBrOa+  3H,0. 
To  remove  the  potassium  bromate  (KBrOj) 
that  is  formed,  the  solution  is  evaporated  to 
dryness  after  the  addition  of  a  small  quantity 
of  powdered  charcoal,  and  the  dry  residue  is  well 
pulverized,  and  finally  raised  to  a  dull  red  heat. 
The  carbon  that  is  present  then  reduces  the 
bromate  to  potassium  bromide  and  free  carbon 
dioxid  gas.    When  this  process  is  complete,  the 
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mass  is  cooled  and  re-dissolved  in  water,  after 
which  the  pure  bromide  of  potassium  is  pre- 
pared by  evaporation  and  crystallization.  Iodide 
of  potassium  may  be  obtained  in  a  similar  man- 
ner. Potassium  chlorate,  KCIO3,  which  is  used 
in  the  laboratory  for  effecting  oxidations  and 
also  as  a  source  of  free  oxygen,  and  which  is 
likewise  employed  in  medicine,  may  be  prepared 
by  passing  chlorine  gas  through  a  warm,  con- 
centrated solution  of  potassium  hydrate;  chloride 
of  potassium  being  formed  at  the  same  time,  as 
is  indicated  by  the  equation 

6K0H  +  6C1  =  5KCI  -I-KCIO3+3H2O, 
the  reaction  being  entirely  analogous  to  that 
given  above  for  the  formation  of  potassium 
bromide.  As  will  be  seen  from  che  last  equation, 
only  one  sixth  of  the  potassium  of  the  original 
hydrate  is  converted,  by  this  method,  into  the 
form  of  chlorate;  the  remaining  five  sixths  be- 
ing converted  into  the  chloride.  The  process  as 
given  is  therefore  wasteful;  for  although  the 
potassium  chloride  may  be  easily  recovered,  it 
is  not  available  for  the  manufacture  of  further 
quantities  of  the  chlorate  until  it  has  been  re- 
converted into  the  hydrate.  In  practice  it  is 
therefore  customary  to  prepare  calcium  chlorate, 
CaiClOs):,  as  the  first  step  in  the  process;  po- 
tassium chlorate  being  then  obtained  by  treatmg 
the  calcium  chlorate  with  potassium  chloride, 
according  to  the  equation 

CaCClOa).-!-  2KCI  =2KC103+CaCl2. 
Several  sulphates  of  potassium  are  known, 
the  most  important  of  these  being  the  normal 
sulphate,  K^SO,,  and  the  acid  sulphate,  HKSOi. 
These  may  be  prepared  by  the  action  of  sulphuric 
acid  upon  potassium  chloride;  but  the  com- 
mercial supply  is  obtained  in  large  measure 
from  the  mineral  «kainite,»  which  occurs  in 
great  quantities  at  Stassfurt,  and  which  con- 
sists of  normal  potassium  sulphate  in  combina- 
tion with  the  sulphate  and  chloride  of  mag- 
nesium. It  is  also  obtained  as  a  by-product  in 
the  working  up  of  beet  root,  vinasse  and  kelp, 
and  in  other  chemical  industries.  Normal  po- 
tassium sulphate  forms,  with  aluminum  sulphate, 
a  compound  familiarly  known  as  «alum"  (q.v.) 
or  "potash  alum,"  which  crystallizes  in  octahedra 
having  the  composition 

Al=(SO.)3+K:SO,+  24H=0. 
Three  important  salts  of  potassium,  known  re- 
spectively as  the  cyanide,  ferrocyanide,  and  ferri- 
cyanide,  are  described  under  Hydrocyanic  Acid, 
and  the  permanganate  of  potassium  is  described 
under  Manganese.  Several  sulphides  of  po- 
tassium may  be  prepared,  the  best  known  being 
those  having  the  formulje  K^S,  KiSz,  K2S3,  and 
KlS:..  These  are  all  soluble,  and  evolve  sul- 
pliuretted  hydrogen  when  heated  with  an  acid. 
Common  "liver  of  sulphur"  is  a  brown,  ill-smell- 
ing substance,  prepared  by  heating  normal  po- 
tassium carbonate  with  sulphur.  It  contains 
various  sulphides  of  potassium,  together  with 
more  or  less  of  the  normal  sulphate  and  car- 
bonate of  potassium.  When  potash  and  pul- 
verized quartz  are  melted  together,  a  compound 
of  potassium,  oxygen  and  silicon  is  obtained, 
which  is  usually  described  as  a  silicate  of  potas- 
sium. This  compound  is  soluble  in  water,  and  is 
known  in  the  arts  as  "potash  water  glass,"  the 
corresponding  compound  of  sodium  being  known 
as  "soda  water  glass."    The  residue  left  when  a 


solution  of  water  glass  is  evaporated  has  a 
glassy  appearance,  from  which  fact  the  popular 
name  is  derived. 

With  tartaric  acid,  HoCiGo,  potassium  forms 
two  compounds  (the  acid  being  dibasic). 
Mono-potassium  tartrate,  or  acid  potassium  tar- 
trate, KHsGOe,  is  formed  in  the  course  of  the 
fermentation  of  wine,  and,  as  deposited  by  the 
wine  in  a  crude  state,  is  known  as  "tartar,"  or 
"argol."  When  purified,  it  constitutes  the  sub- 
stance familiarly  known  as  "cream  of  tartar," 
which  is  used  in  the  manufacture  of  various 
baking  powders.  The  normal  tartrate  of  potas- 
sium, K.HiCiOe,  is  not  used  in  the  arts  to  any 
great  extent. 

With  the  fatty  acids  (for  example,  stearic, 
palmitic,  etc.),  potassium  combines  to  form  salts 
that  are  familiarly  known  as  "soaps ;"  the  com- 
bination being  usually  effected  by  boiling  potas- 
sium hydrate  or  carbonate  with  fat.  The  fats 
are  composed  of  glycerine  in  combination  with 
various  fatty  acids ;  and  the  potassium,  being 
more  basic  than  the  glycerine,  replaces  it  in  the 
compound,  the  result  being  the  formation  of  a 
soap,  and  the  simultaneous  liberation  of  free 
glycerine.     (See  Soap.) 

Potas'sium  Perchlorate.  See  Perchloric 
Acid. 

Potato,  a  perennial  herb  (Solanum  tubero- 
sum) of  the  order  Solanacccc.  It  is  a  native 
of  the  Chilean  and  Peruvian  Andes,  but  extends 
more  or  less  irregularly  as  far  north  as  Colo- 
rado where  a  wild  form  is  occasional.  Its  tuber- 
ous roots  send  up  weak  stems  which  bear  pin- 
nate leaves  and  white  or  lilac  flowers  which 
in  cultivation  are  rarely  followed  by  fruits. 
When  fruits  are  produced  they  are  globular, 
yellow  or  purple,  and  about  the  size  of  a  goose- 
berry. The  plant  is  extensively  cultivated  in 
temperate  climates  for  its  tubers,  which  are 
used  as  a  staple  food  for  man,  and  to  a  less 
extent  for  animals.  It  was  in  cultivation  before 
the  discovery  of  America,  and  was  taken  to 
Europe  (probably  to  Spain  from  Peru)  in  the 
early  part  of  the  i6th  century.  It  seems  that 
Sir  Francis  Drake  introduced  it  into  England 
in  1586,  though  Sir  Walter  Raleigh  is  said  to 
have  brought  it  with  him  the  year  previous. 
Gerarde  mentions  it  in  his  Herball  in  1597  under 
the  name  Batatas  Virginiaiia,  but  it  seems  to 
have  been  regarded  somewhat  as  a  curiosity 
until  the  latter  part  of  the  i8th  century,  although 
the  Royal  Society  of  London  had  recommended 
it  in  1663  as  a  possible  safeguard  against  famine 
among  the  Irish  peasantry.  Owing  to  the  failure 
of  grain  crops  in  1772  the  potato  soon  com- 
menced to  grow  in  popularity  as  a  food-plant, 
but  even  as  late  as  1771  only  two  varieties,  one 
white  and  one  red,  were  listed.  In  igoo  it  was 
no  uncommon  thing  for  agricultural  experiment 
stations  in  the  United  States  and  Europe  to  test 
more  than  150  varieties  at  one  time.  The 
crop  is  one  of  the  most  important  in  Germany, 
France,  Ireland  and  the  United  States.  In  the 
last-named  country  the  yield  per  acre  averages 
less  than  90  bushels  (1899)  but  with  proper 
attention  to  cultivation,  etc.,  yields  of  200  to  400 
bushels  are  not  unusual,  and  even  1,000  bushels 
have  been  obtained  under  the  best  conditions. 
By  artificial  methods  2.558  pounds  of  tubers  have 
been  grown  from  one  pound  of  seed  in  one 
season ;  but  this  was  in  a  competition  for  prizes. 
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The  crop  in  the  United  States  for  1899  was 
228,783,232  bushels,  which  sold  at  an  average  of 
39  cents  a  bushel.  Besides  benig  an  important 
article  of  food  the  potato  is  largely  used  m  the 
manufacture  of  starch,  and  in  some  countries 
for  making  alcohol,  etc.  For  such  purposes 
special  varieties  are  generally  grown ;  these  are 
usually  coarse  and  are  little  used  for  human 
food. 

The  culinary  varieties  have  been  found  to 
contain  about  78  per  cent  water,  18  per  cent 
starch,  2.2  per  cent  protein,  i  per  cent  ash  and 
0.1  per  cent  fat.  During  storage  these  propor- 
tions change,  since  the  tubers  shrink  nearly  two 
per  cent  a  month  as  an  average  for  seven  months. 
Since  the  potato  is  rich  in  starch  and  poor  in 
protein  it  is  valued  chictfy  as  a  carbohydrate 
food,  the  deficiency  of  protein  being  made  up 
by  eggs,  meat,  fish,  beans,  peas,  etc.,  and  that 
of  fat  being  supplied  by  butter,  fat,  oat-meal,  etc. 
During  the  process  of  cooking  the  cells  are 
ruptured,  the  starch  expanded  and  made  "mealy," 
and  great  changes  in  flavor  and  palatability  are 
produced,  either  by  the  dissipation  of  raw  flavors, 
the  development  of  new  ones,  or  both.  In  the 
cooked  state  more  than  90  per  cent  of  the  nu- 
tritive substances  are  considered  assimilable. 
Large  quantities  of  potatoes  are  annually  evap- 
orated to  supply  the  demand  for  provisioning 
expeditions,  camps,  cruises,  etc.  "Saratoga 
chips"  are  thin  slices  of  potato  which  have  been 
fried  in  fats  or  oils  and  sprinkled  with  salt. 
The  potato  is  cooked  in  perhaps  a  greater  variety 
of  ways  than  any  other  vegetable,  but  funda- 
mentally the  various  processes  are  baking,  boil- 
ing, and  frying,  the  first  being  the  most 
economical  when  properly  performed. 

Methods  of  Propagation. —  The  potato  is 
propagated  almost  wholly  by  means  of  its  tubers, 
which  are  cut  in  many  ways  intended  to  increase 
the  amount  of  "seed."  Some  growers  plant  the 
whole  tuber,  others  half-tubers,  and  others  "sin- 
gle-eye pieces."  Probably  there  is  no  one  method 
which  is  best  under  all  conditions  of  soil,  culti- 
vation, etc.,  but  it  seetns  as  if  the  half-tuber 
of  medium  sized,  well  formed  specimens  is  in 
most  general  favor.  E.xtra  large  and  little  pota- 
toes are  not  favored.  In  the  propagation  of  new 
varieties  seed-balls  are  used,  and  after  the  variety 
is  proved  to  be  worthy  it  may  be  increased 
rapidly  by  means  of  cuttings  made  from  the 
sprouts.  These  are  rooted  under  glass  in 
the  same  way  as  geranium  cuttings,  etc.,  and  the 
rooted  plants  set  in  good  soil  when  the  weather 
has  become  settled.  Some  growers  expose  their 
"seed  potatoes"  to  the  sun  for  about  ten  days 
before  planting  in  order  to  hasten  the  growth. 
During  this  period  of  exposure  small  rosettes 
of  sprouts  appear  at  the  eyes,  and  it  is  chimed 
that  some  of  the  starch  is  converted  into  sugar, 
with  the  result  that  when  the  tubers  are  planted 
they  make  a  more  rapid  growth  than  under 
ordinary  conditions.  With  certain  varieties  and 
upon  certain  soils  the  period  of  growth  may  be 
shortened  to   eight  weeks  or  even  less. 

The  plants  will  thrive  in  the  cooler  tropics 
and  even  in  the  colder  temperate  regions ;  in 
moist  and  dry  climates;  and  on  many  kinds  of 
soil.  But  the  mild-temperate  regions,  fairly  dry 
climates,  and  light  loamy  soils  generally  suit 
them  best.  Such  pro<iiice  earlier,  mealier, 
more  highly  flavored  potatoes  than  the  other 
conditions.     While  Americans  demand  potatoes 


of  this  order,  Europeans  seem  generally  to  pre- 
fer the  harder,  less  mealy  tubers,  produced  in 
cloudy  climates  and  upon  rather  rich,  moist 
loamy  soils.  The  soil  should  be  well  supplied 
with  organic  matter,  but  this  should  not  be  added 
fresh  in  the  form  of  stable  manure.  Such  ap- 
plications should  be  made  to  a  previous  crop, 
such  as  corn,  since  practice  has  shown  that  the 
quality  of  the  crop  is  thus  improved.  Generous 
applications  of  commercial  fertilizers  should  be 
given.  Dried  blood,  sulphate  of  potash,  super- 
phosphate, ammonium  sulphate  and  wood  ashes 
are  favorite  fertilizers  for  this  crop.  The 
amounts  to  apply  will  depend  largely  upon  the 
character  and  quality  of  the  soil.  The  plowing 
should  be  as  deep  as  the  surface  soil  will  permit, 
si.x  inches  or  more.  It  should  be  done  as  soon 
as  the  weather  becomes  settled.  The  "seed" 
is  dropped  at  intervals  of  12  to  18  inches  in 
rows  about  30  inches  apart.  Generally  this  is 
done  by  hand  in  a  furrow  about  four  inches 
deep,  but  upon  a  large  scale  potato  planting 
machines  are  used.  These  machines  make  their 
own  furrows,  sow  the  fertilizer,  drop  the  "seed" 
at  regular  intervals,  cover  the  row  and  mark 
the  position  of  the  next  row. 

Before  the  young  plants  appear  a  weeder  is 
run  over  the  field  once  or  perhaps  twice  to  keep 
the  surface  loose  and  to  destroy  spouting  weeds ; 
after  the  plants  are  up  the  cultivator  is  used 
between  the  rows  until  the  vines  cover  and  shade 
the  ground.  Flat  cultivation  is  in  general  vogue, 
but  ridging  or  hilling  has  its  advocates,  who 
claim  that  the  practice  dries  and  warms  the  soil, 
thus  hastening  maturity,  and  that  the  young 
potatoes  are  less  likely  to  be  exposed  to  the  sun 
and  thus  become  green.  When  the  tops  begin 
to  turn  yellow  the  tubers  may  be  dug;  but  late 
kinds,  which  are  generally  planted  three  or  four 
weeks  later  than  the  earliest  crops  and  about 
two  inches  deeper,  are  allowed  to  remain  in  the 
ground  until  the  vines  have  died  or  until  the 
weather  becomes  cold  in  the  autumn.  The  num- 
ber of  cultivations  varies  from  a  minimum  of 
three  for  the  earliest  crops,  to  a  maximum  of 
eight  or  sometimes  more  for  the  late.  Hand 
digging  is  usually  practised  upon  small  farms ; 
a  specially  made  plow  is  also  often  employed ; 
but  upon  large  plantations  machines  which  sift 
the  tubers  from  the  soil  and  leave  them  at  the 
surface  are  in  common  use.  In  the  South  a 
second  crop  of  potatoes  often  follows  the  first 
in  the  same  season ;  in  the  North  the  land  occu- 
pied by  early  potatoes  is  often  planted  to  winter 
wheat;  that  occupied  by  a  late  crop  is  left  bare 
until  spring  when  cereals  frequently  are  sown. 
Potatoes  are  favorite  crops  for  preparing  the 
land  for  such  crops  as  strawberries,  raspberries 
and  other  small  fruits,  truck  crops,  etc. 

Among  the  insects  which  feed  upon  the 
potato  are  tortoise  beetles,  blister  beetles,  and 
flea  beetles.  The  three-lined  potato  beetle 
(Lciiia  trilineata)  and  the  tomato  worm  (Spliiiix 
quinqiic-maculata)  are  also  frequently  seriously 
troublesome.  The  most  widely  destructive 
enemy,  however,  is  probably  the  potato-bug  or 
properly  the  Colorado  potato  beetle  (Doryphora 
dcccmlineata).  Unlike  most  insect  pests  this 
beetle  became  troublesome  first  in  the  West  and 
migrated  eastward.  When  the  potato  was  first 
cultivated  in  the  West  this  insect  left  its  original 
food  plant  the  sand-bur  (Solanum  rnslratiia:), 
and    traveled    from    field    to    field,    living   upon 
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potato  vines.  In  i860  it  had  become  troublesome 
in  Nebraska;  in  1870  it  was  busy  in  Ohio  and 
Ontario;  and  in  187S  it  was  well  known  m  the 
Atlantic  States  as  far  south  as  Virgmia.  Its 
spread  in  the  South  has  been  less  rapid  probab  y 
because  the  potato  is  there  less  extensively 
grown  than  in  the  North.  The  hibernating 
adults  appear  in  the  spring  and  lay  yellow  eggs 
in  clusters  upon  the  foliage,  sometimes  even 
before  it  appears  above  the  surface.  In  about 
a  week  the  red  larvx  appear,  eat  ravenously  for 
about  three  weeks,  pupate  for  about  ten  days 
and  emerge  for  feeding  and  egg-laying.  From 
two  to  five  broods  appear  in  a  season.  This 
insect  has  a  number  of  enemies,  but  farmers 
prefer  to  depend  upon  Paris  green  or  other 
arsenites  which  are  sometimes  applied  as  a  dust 
while  the  dew  is  on  the  plants,  but  usually  as  a 
spray.  This  is  also  more  or  less  effective  for 
the   other    species    mentioned   above. 

Two  stalk-borers  are  often  troublesome ;  one, 
the  larva  of  an  owlet  moth  (Gorlyna  nilcla),  the 
other  of  a  beetle  {Trichobaris  trinotatus). 
Wilting  of  the  vines  is  generally  the  first  in- 
dication of  their  presence  and  the  only  remedy 
recommended  is  the  burning  of  the  vines  as 
soon  as  observed  to  be  wilting. 

Two  so-called  plant  diseases  are  reported 
troublesome  in  the  North;  early  blight  {Alter- 
naria  solani)  and  late  blight  or  rot  (Phytophthoya 
infcslans).  In  the  South  Bacillus  solanaccarum 
is  believed  to  be  the  cause  of  the  brown  rot. 
These  three  maladies  are  characterized  by  the 
destruction  of  the  plants  and  are  thought  to 
be  spread  by  insects  which  feed  upon  the  foliage. 
Hence  the  remedies  most  in  vogue  are  the  con- 
trol of  the  insects  and  the  use  of  Bordeaux 
mixture.  Care  in  selecting  "seed"  potatoes  from 
non-infected  districts  and  rotation  of  crops,  the 
potatoes  being  moved  to  fresh  soil  each  year, 
are  also  recommended.  The  scabbiness  of  tubers 
is  thought  to  be  prevented  by  soaking  the  "seed" 
in  a  solution  of  formalin  or  of  corrosive  subli- 
mate, and  by  rotation  of  crops. 

Consult:  Carman,  'New  Potato  Culture' ; 
Terry,  <A  B  C  of  Potato  Culture';  Smith, 
'Economic  Entomology';  and  many  bulletins  of 
the  State  Agricultural  Experiment  Stations,  and 
of  the  United  States  Department  of  Agriculture. 

Potemkin,  po-tem'kin  (Russ.  pot-yom'kin), 
Gregory  Alexandrovich,  prince  of  Taurida, 
Russian  field-marshal:  b.  Smolensk,  Russia, 
1736;  d.  Bessarabia,  Russia,  16  Oct.  1791.  He 
came  of  a  noble  Polish  family,  entered  the  Rus- 
sian army,  was  distinguished  for  bravery  in 
the  war  against  the  Turks  in  1771-2  and  was 
promoted  lieutenant-general.  He  soon  sup- 
planted the  brothers  Orlofif  in  the  favor  of  the 
empress  Catharine  and  from  1776  until  his  death 
was  her  acknowledged  favorite,  a  position  in 
which  he  wielded  great  power.  He  enlarged  the 
Russian  army,  built  a  fleet  on  the^  Baltic  Sea, 
annexed  the  Crimea,  founded  the  cities  Kherson, 
Kertch,  Nikolaiev,  Sebastopol,  etc.,  was  honored 
by  Frederick  the  Great,  Maria  Theresa,  Joseph 
II.,  and  other  monarchs,  and  became  recognized 
as  an  important  factor  in  the  politics  of  Europe. 
He  was  waging  a  successful  war  against  Turkey 
at  the  time  of  his  death.  In  his  private  life  he 
was  mean  and  avaricious  though  loaded  with 
wealth  by  the  empress,  and  his  public  life,  though 
eminently   successful,   shows   little   indication  of 


high  ability  as  a  statesman.  Consult  Cerenville, 
'Vie  de   Prince   Potemkin'    (1807). 

Potential.  In  the  third  volume  of  the 
Mecanique  celeste,  Laplace,  in  1784,  determined 
the  attraction  exerted  by  a  spheroid  on  a  particle 
outside  the  mass,  in  the  course  of  which  he  dis- 
covered the  so-called  potential  function  as  the 
limit  of  the  sum  obtained  by  dividing  every  ele- 
ment of  the  mass  of  the  attracting  body  by  its 
distance  from  the  point  upon  which  the  force  is 
exerted.  That  is,  in  the  case  of  gravitation,  if 
Am  denotes  the  element  of  mass,  r  the  distance 
from  the  particle  at  P  and  V  the  potential  func- 
tion, then 

(1)     V=J'""   S 

^  '  Act  =  o 

where  the  numeration  includes  all  the  elements 
that  compose  the  mass  M.  Laplace  then  pro- 
ceeded to  show  that  if  the  potential  function  of 
a  mass  was  known  at  any  external  point,  the 
attraction  exerted  in  any  direction  by  the  mass 
upon  that  point  could  be  found  at  once  by  per- 
forming a  differentiation  of  the  function  in  the 
required  direction  and,  finally,  that  such  a  poten- 
tial function  would  always  be  a  solution  of  the 
differential  equation 

52y  g2y  52y 

(2)     v=VE 1 1 =  0 

Sx-  5y^  iz'^ 

when  v^  's  a  symbol  generally  employed  to 
denote  the  operator 

52  62  52 

A^E + + . 

bx'^         «)'2  5s  2 

This  is  called  Laplace's  equation  and  V  is  a 
potential   function. 

Poisson  (1813),  a  student  of  Laplace,  gave 
the  form  of  the  equation  which  V  must  satisfy 
for  all  points,  situated  either  within  or  without 
the  attracting  mass,  as 

V^  V  =  —  4  T/). 
This  equation  must  be  satisfied  by  the  potential 
function  for  every  conceivable  distribution  of 
attracting  matter  at  any  point  P,  where  p  is  the 
density  of  the  attracting  matter  at  P.  Since 
p^o  for  points  outside.  Poisson's  equation 
reduces  to  that  of  Laplace  in  such  a  case. 

In  1827,  George  Green,  a  self-educated  mathe- 
matician, and  before  he  took  his  degree  at  Cam- 
bridge in  1837,  noted  the  peculiar  property  of 
V;  namely,  that  it  is  a  function  of  the  initial  and 
the  final  position  only,  thereby  recognizing  its 
universal  application  in  dynamics  in  the  treat- 
ment of  a  conservative  system  of  forces,  that  is, 
a  system  that  is  independent  of  all  intermediate 
conditions.  For  example,  the  work  done  in  mov- 
ing a  mass  against  the  force  of  gravity  from  P 
to  Q  is  the  same  whether  it  is  lifted  directly  up 
from  P  to  Q  or  moved  along  any  other  path,  as 
an  inclined  plane,  provided  always  there  is  no 
friction.  That  is  the  earth  and  every  mass 
connected  therewitli  constitute  a  conservative 
system  with  respect  to  gravity.  The  work  done 
is  independent  of  the  path.  But  if,  as  in  prac- 
tice, friction  is  involved,  some  energy  is  dis- 
sipated in  overcoming  this  force  and  the  system 
is  no  longer  conservative.  Green  recognized, 
therefore,  that,  so  far  as  natural  phenomena  are 
concerned,  forces  that  are  functions  of  distances 
only  constitute  a  conservative  system  to  which 
the  theory  of  the  potential  is  applicable  and,  in 
particular,  that  in  addition  to  gravitation,  forces 
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exerted  by  electrified  and  magnetized  bodies 
upon  each  other  are  of  this  nature.  Green  was 
tlie  first  to  call  V  the  potential  function.  Its 
peculiar  property  may  be  said  to  be  this :  that 
it  measures  the  work  done  in  moving  a  unit  of 
mass,  electricity  or  magnetism  from  one  position 
to  another  by  virtue  of  the  forces  in  action. 

Attraction. —  Newton's  law  states  that  every 
particle  of  a  body  attracts  every  particle  of  an- 
other body  with  a  force  that  varies  directly  as 
the  product  of  the  masses  of  the  attracting 
particles  and  inversely  as  the  square  of  the  dis- 
tance between  them.  Let  P  be  any  particle,  or 
point,  M  any  mass,  p  the  average  density  of  an  el- 
ement of  mass,  Av,  Q  a  point  of  the  element 
whose  coordinates  are  x',  y',  z  ,  and  take  x,  y,  z 
as  the  coordinates  of  P.    By  definition  the  attrac- 

tion  at  P  in  the  direction  PQ  will  be  

PQ= 
and  its  components  in  the  direction  of  the  axes 
p\v  pAv  pAv 

become  cos  o, cos  p, cos  7,  where 

PQ^  PQ2  PQ= 

o,  /3,  y    are   the   direction   cosines  of  PQ.     But 
QP^  =  r-  =  (x'  —  X)-  +  iy'  —yf  +  (z'  —z)^, 
x'  —  x  y'  —y 

whence  cos  a  = ,cos  /3  = ,    cos  y  = 

r  r 

z' —  z 

.      Denoting  the  components  of  the  total 

r 
attraction  by  X,  Y,  Z,  we  have,  by  Newton's  law; 
-  ,-  -   pix' — x)dx' dy' dz' 

'^-/J/ ; • 


piy'  —  y)dx'  dy'  dz' 
piz' —  z)dx'  dy'  dz' 


when  the  integration  is  taken  over  the  mass  M. 
It  follows  that  the  resultant  attraction  at  P  due 
to  M  will  be  R  =  i/X-  +  Y-  +  Z-.  But  by 
definition,  the  potential  function  of  P  due 
to  M,  assuming  as  the  element  of  mass 
dm  ^  pdx'dy'dz'  will  be 

f,  -  pdx ' dy' dz'  57/ 

I   f =f{x,y,z),  and-  = 


ix 


Sil 
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pdx'dy'dz' 


dx 


J/J 


x-—xy-+(y'-y)'+{z'-z)-]i 
p(x'  — x)dx'  dy'  dz' 


differentiation  under  the  sign  of  integration 
being  possible  when  P  is  outside  the  mass  ]\I, 
since  r,  the  radical  in  the  denominator,  can  in 
that  case  never  become  infinite.  By  comparison 
observe  that  the  last  expression  is  the  attraction 
X.    That  is 

ou  iv  Sv 

—  =Y,  —  =  X,  —  =  Z;  whence 

Sx  Sy  Sz    , 

/    dv    2        dv    2        Sv  ^ 

R  =  ,/:w+z-^  =  V(-)+(-)+U- 

That  is,  to  find  the  component  of  the  attraction 
in  any  direction  for  a  point  P,  find  the  potential 


function  at  P  and  differentiate  this  function 
partially  in  the  required  direction. 

Potential  Function   as  Measure   of   Work. 

By  definition,  the  work  done  in  moving  a  unit 
of  mass  along  a  path  S  against  a  force  F,  is 
equal  to  the  product  F  X  S.  Let  the  attraction 
at  any  point  of  the  path  and  opposing  the  force 

Sv 
F  be ,  negative  since  in  the  opposite  direc- 

Ss 
tion  from  the  motion,  and  let  As  be  an  element 
of  the  path.     Then,  if  the  unit  mass  moves  from 
Pi  to  P:,  the  work  done  is  given  by 

when  Vi  and  V2  are  the  values  of  the  potential 
function  of  Pi  and  P:  respectively.  That  is,  the 
difference  or  loss  in  potential  measures  the  work 
done. 

Since  the  difference  of  potential  is  the  meas- 
ure, we  observe  that  the  farther  Pj  is  from  the  at- 
tracting mass  the  less  Vj  becomes.    For,  in  general, 

Am 


V  = 


limit 


Am  : 


and  the 


infinity. 


and  if  ro  denotes  the  distance  of  the  nearest  point 
in  the  attracting  mass  from  P,  then 
I  M 

V<— S  Act,  orV  <— . 

That  is  when  P  is  at  infinity  /■„  =  00 , 
potential  is  zero. 

It  follows  that  when  P2  is  at 
W  =  V.  — V:  =  Vi. 
That  is,  the  potential  function  or  the  potential 
at  any  point  P,  due  to  an  attracting  system  is 
equal  to  the  work  done  in  moving  a  unit  mass 
considered  as  concentrated  at  P,  from  P,  to 
infinity  along  any  path.  In  most  modern  works 
on  mathematical  physics  the  word  "potential" 
does  not  denote  the  value  of  the  potential  func- 
tion at  a  point  but  measures  the  work  done  in 
moving  a  mass  from  a  given  position  to  infinity 
in  the  presence  of  the  system  considered.  W  is 
used  by  some  authors  as  "the  potential  of  the 
mass  M'  with  reference  to  the  mass  M.".  Others 
use  the  negative  of  W  as  the  equivalent  of  "the 
mutual  potential  energ>'  of  M  and  M'." 

Laplace's    Equation. —  It    is    not    difficult    to 
av   SV  SV 
show  that  — ,  — ,  —  are  everywhere   finite   and 

Sx   Sy    Sz 
that,    as    a    consequence,    the    potential    func- 
tion   is    always    finite    and    continuous.     More- 
over,   when    P    is    outside  f    the    masses,    the 

5V 

expression  under  the  radical   in  is   every- 

Sx 
where  finite  within  the  limits  of  integration  and 
it   becomes    possible    to    differentiate    under   the 
signs  of  integration.    That  is, 
S-V      »^  „  3(x'—xy  —  r' 

-=fff z '^' ''■'"'-' 


3iy'-y) 


2,(z'—z)^  —  r^ 


-dx'  dy'  dz' 


Sx- 

whence  we  derive  by  addition  Laplace's   equa- 
tion as  one  to  be  satisfied  by  the  potential  func- 


-^x'  dy'  dt' , 
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tion   at   all   points    outside   the   attracting  mass 
«=V       d-V       5  =  V 
V'V  =  —  +  —  +  —  -  o. 
Sx^     sy'      52^ 

The  generalized  form  due  to  Poisson  requires 
an  application  of  a  form  of  Green's  theorem  due 
to  Gauss  and  is  applicable  to  all  points.  As 
stated,  Poisson's  equation  is  v^V  =  — 4-<rp. 

For  a  clear  treatment  of  the  elements  of  the 
theory  of  the  potential  function,  consult:  'New- 
tonian Potential  Function, >  B.  O.  Peirce,  1886, 
from  which  the  present  article  is  in  the  main 
derived.  Consult  also  the  mathematical  papers 
of  George  Green,  reprinted  by  Ferrers  ;  Thomson 
and  Tait,  'A  Treatise  on  Natural  Philosophy*  ; 
Maxwell,  <An  Elementary  Treatise  on  Elec- 
tricity' ;  Watson  and  Burbury,  'The  Mathemat- 
ical Theory  of  Electricity  and  Magnetism'  ; 
Clausius,  'Die  Potential funktion  und  das  Poten- 
tial.' J.  Brace  Chittenden,  Ph.D., 
Prof.  Mathematics  Brooklyn  Polytechnic  Inst. 

Potentil'la,  Cinquefoil,  or  Five-Finger,  a 
genus  of  herbs  and  shrubs  of  the  order  Rosacea: 
The  numerous  species  are  mostly  perennials  and 
widely  distributed  in  the  north  temperate  and 
arctic  zones.  They  have  compound  leaves 
and  variously  colored  flowers  like  the  straw- 
berry, from  which  the  species  are  readily  distin- 
guished by  the  dry  receptacle ;  that  of  the 
strawberry  is  juicy.  They  blossom  throughout 
the  whole  season  with  a  climax  in  midsummer. 
They  may  be  readily  propagated  by  division  and 
by  seed,  and  thrive  well  upon  heavy  soil.  How- 
ever, they  may  become  persistent  weeds  in 
favorable  situations.  P.  fniticosa  is  especially 
troublesome  upon  moist  soils  when  it  has  once 
become  established.  P.  tridentata  is  an  ever- 
green species  which  forms  a  dense  carpet  of 
verdure. 

Potenza,  p6-ten'za,  Italy,  a  river,  province 
and  city.  (1)  The  Potenza  River  lies  in  the 
province  of  Macerata,  rising  in  Monte  Pennine, 
about  4,800  feet  above  sea-level,  crosses  the  prov- 
ince in  a  northeasterly  direction,  and  empties 
into  the  Adriatic  at  Porto  Recanati,  near  Potenza 
Picena,  the  ancient  Roman  colony  of  Potentia, 
founded  184  B.C.  the  site  of  the  abbey  of  Santa 
Maria.  (2)  The  province,  formerly  called 
Basilicata,  is  described  under  that  name.  (3) 
The  city,  capital  of  the  province,  lies  on  the  left 
bank  of  the  Basento  and  on  the  railroad  be- 
tween Naples  and  Metaponto,  is  the  seat  of  a 
bishop  and  of  several  important  courts,  has 
a  cathedral  church,  a  liceo,  a  technical  school, 
and  a  great  prison.  Pop.  (1901)  16,186.  It  is 
near  an  older  city  of  the  same  name,  the  old 
Roman  colony  of  Potentia  in  Lucania.  which  was 
captured  by  the  Emperor  Frederick  II.,  and  by 
Charles  of  Anjou.  An  earthquake  16  Dec.  1857 
nearly  destroyed  the  modern  city. 

Potidaea,  pot-i-de'a,  in  ancient  history,  a 
city  of  the  peninsula  of  Pallene  in  Chalcidice, 
founded  as  a  Corinthian  colony  in  the  beginning 
of  the  6th  century  B.C.  It  was  successfully  de- 
fended against  the  Persians  under  Artabazus  in 
479;  in  432  revolted  from  the  Athenian  League, 
thus  precipitating  the  Peloponesian  war,  in 
which  it  was  captured  by  the  .Athenians  in  429 
and  occupied  by  Athenian  colonists ;  was  de- 
stroyed in  356  by  Philip  II.  of  Macedon ;  and 
was  replaced  in  316  by  Cassandreia,  which  pros- 
pered until  its  destruction  by  the  Huns. 


Potiphar  (pot  i  far)  Papers,  The,  a  series 
of  sharply  satirical  papers  on  New  York  society 
by  George  William  Curtis,  first  published  in 
Putnam's  Magazine  in  1853.  The  papers  are 
somewhat  in  the  manner  of  Addison's  satires  on 
the  pretensions  and  insincerities  of  society;  but 
at  times  the  bitterness  becomes  more  scathing, 
and  reminds  one  of  Thackeray  in  its  merciless 
analysis  of  folly  and  ignorance.  One  of  the 
enduring  characters  is  the  Rev.  Cream  Cheese, 
who  sjTnpathetically  advises  with  Mrs.  Potiphar 
as  to  the  color  of  the  cover  of  'her  prayer-book. 

Poflatch,  among  American  Indians,  a 
feast  often  lasting  several  days,  given  to  a  tribe 
by  one  of  its  members  who  aspires  to  the  posi- 
tion of  chief.  The  word  is  from  the  Nootka, 
meaning  a  gift,  and  at  the  potlatch  feast,  nu- 
merous and  valuable  gifts  are  distributed  among 
the  members  of  the  tribe. 

Potocki,  p6-t6ts'ke,  Ignanzy,  Count,  Pol- 
ish patriot,  cousin  of  S.  F.  Potocki  (q.v.)  :  b. 
1751  ;  d.  Vienna  20  Aug.  1809.  He  was  grand 
marshal  of  Lithuania,  and  united  with  Malachov- 
ski,  Kolontady,  and  other  patriots  in  support 
of  the  constitution  of  3  May  1791.  He  procured 
the  declaration  of  the  king  in  its  favor,  and  in 
1792  went  to  Berlin  to  induce  the  Prussian  court 
to  protect  the  Poles  from  Russia.  When  the 
Russian  troops  took  possession  of  the  country 
Potocki  fled  to  Dresden,  apd  was  deprived  of 
his  estates.  In  1794  he  returned  to  Warsaw  to 
engage  in  the  attempt  of  Kosciusko,  and  was 
appointed  general  and  member  of  the  supreme 
national  council.  After  the  capture  of  Warsaw 
he  remained  in  the  city,  but  was  arrested  and 
confined  as  a  state  prisoner  until  1796.  In  1806 
he  again  engaged  in  public  affairs,  and  e.xerted 
himself  to  effect  the  abolition  of  serfdom,  and 
to  promote  the  progress  of  education  among 
the  people. 

Potocki,  Jan,  Polish  historian:  b.  1761;  d. 
Oladovka  181 5.  At  an  early  age  he  formed  the 
resolution  of  clearing  up  the  obscurity  that 
rested  on  Slavonic  history,  and  prepared  himself 
for  carrying  out  his  resolution  by  a  course  of 
linguistic  studies,  and  by  traveling  over  the  lands 
occupied  by  Slavonic  nations.  His  chief  works 
are:  'Essai  sur  I'Histoire  L^niverselle  et  Re- 
cherches  sur  la  Sarmatie'  (1788)  ;  'Histoire  Pri- 
mitive des  Peuples  de  la  Russie'  (1802)  ;  'Frag- 
ments Historiques  et  Geographiques  sur  la 
Scythie,  la  Sarmatie,  et  les  Slaves'    (1794). 

Potocki,  Stanislas  Felix,  Count,  Polish 
patriot  and  statesman:  b.  1745;  d.  1805.  He 
adhered  pertinaciously  to  the  old  constitution 
of  Poland,  and  exerted  his  influence  against  the 
constitution  of  3  May  1791.  (See  Poland.) 
Potocki  so  far  forgot  his  duty  to  his  country 
as  to  form  connections  with  Russia,  and  on  14 
May  1792,  joined  with  Rzevuski  and  Branicki  in 
the  declaration  at  Targovice  against  the  con- 
stitution. He  then  united  himself  with  the 
Russian  army,  and  was  one  of  the  leaders  of  the 
diet  of  Grodno,  which  abolishes  the  constitution, 
and  subscribed  the  act  for  the  partition  of  the 
country.  He  was  thought  to  aspire  to  the  crown, 
and  received  important  appointments  from  Cath- 
arine II. 

Potocki,  Stanislas  Kostka,  Polish  patriot 
and  statesman,  brother  of  I.  Potocki  (q.v.).:  b. 
1752;  d.  14  Sept.  1821.    He  distinguished  himself 
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greatly  by  his  eloquence  in  the  various  diets 
which  were  held  between  1788  and  1792.  When 
the  king  acceded  to  the  Confederation  of  Targo- 
vice,  and  by  that  false  step  consummated  the 
ruin  of  Poland,  Potocki  retired  to  Austria;  but 
was  arrested  there  and  imprisoned  in  a  fortress. 
On  his  release  he  continued  to  live  in  retirement 
till  the  creation  of  the  grand-duchy  of  Warsaw 
in  1807,  when  he  returned  to  his  native  country, 
and  as  president  of  the  council  of  education  ap- 
plied himself  to  the  promotion  of  intellectual 
culture  among  his  fellow-countrj-men.  When 
Napoleon  gave  out  that  he  meditated  the  restora- 
tion of  the  ancient  kingdom  of  Poland,  Potocki's 
talent  and  influence  were  called  into  action.  In 
1815  he  was  appointed  minister  for  ecclesiastical 
affairs  and  public  instruction.  He  wrote  a  work 
on  eloquence  (1815)  and  an  uncompleted  Polish 
translation  (1815)  of  Winckelmann's  work  on 
ancient  art. 

Potomac,  p6-t6'mak,  a  river  in  the  eastern 
part  of  the  United  States,  formed  by  the  junction 
of  two  rivers  on  the  boundary  between  Maryland 
and  West  Virginia.  The  river  called  North 
Branch  rises  in  the  western  Alleghanies  and  the 
South  Branch  in  the  central  Alleghanies,  and 
flowing  northeast  they  unite  about  15  miles 
southeast  of  Cumberland.  The  North  Branch 
flows  southeast  from  Cumberland.  From  the 
junction  of  the  two  head-streams,  the  river 
flows  generally  east-southeast,  forming  the 
irregular  boundarj'  between  Maryland  and  West 
Virginia  and  between  Maryland  and  Virginia, 
and  after  a  course  of  over  400  miles  enters  Ches- 
apeake Bay  about  73  miles  from  the  Atlantic 
Ocean.  The  chief  branches  are  the  Shenandoah 
from  Virginia,  and  the  Monocacy  from  Mary- 
land. At  Harper's  Ferry  the  river  breaks 
through  the  Blue  Ridge,  forming  a  picturesque 
gorge.  There  are  a  number  of  falls,  especially 
in  that  part  of  the  course  through  the  mountains. 
."Kbout  15  rniles  above  Washington  begins  a  rapid 
descent  which  in  two  miles  is  80  feet  and  which 
ends  with  the  Great  Falls,  a  cataract  35  feet 
high.  At  Washington  the  river  meets  the  tide, 
125  miles  from  its  mouth;  and  about  25  miles 
below  it  becomes  an  estuary  from  two  to  eight 
miles  wide.  It  is  navigable  for  large  vessels 
to  Washington.  The  Chesapeake  and  Ohio 
Canal  is  parallel  to  and  near  the  river  the 
whole  length  from  Georgetown  to  Cumberland. 
The  Potomac  is  the  most  important  river  in 
this  section  of  the  United  States.  It  was  the 
route  whereby  explorers  journeyed  to  the  in- 
terior in  the  early  days,  and  it  has  been  closely 
associated  with  many  of  the  important  events  in 
the  history  of  the  country.  The  Nation's  Capi- 
tol is  on  its  bank,  the  home  of  the  first  Presi- 
dent, and  his  grave,  is  a  few  miles  below,  and 
Arlington  (q.v.),  with  its  white  tombs,  may  be 
seen  from  the  Capitol. 

Potomac,  Army  of  the,  a  great  Federal 
army  in  the  Civil  War,  which  operated  in  the 
East,  mainly  in  the  Virginias.  It  was  organized 
in  1861  by  Gen.  George  B.  McClellan.  Under 
him,  in  1862,  it  served  in  the  Peninsula  cam- 
paign (q.v.)  and  later  in  that  of  Antietam. 
Under  Gen.  A.  E.  Burnside,  who  took  com- 
mand in  November  1862,  it  was  defeated  at 
Fredericksburg  in  the  following  month.  In 
January  1863  command  of  the  army  passed  to 
Gen.    Joseph    Hooker,    and    at    Chancellorsville, 


m  Maj',  lb  met  another  defeat;  but  in  July  of  the 
same  year,  under  Gen.  G.  G.  Meade,  it  won  the 
decisive  battle  of  Gettysburg.  General  Meade 
continued  in  command,  under  Gen.  U.  S.  Grant 
throughout  the  operations  of  the  latter  in 
1864-5. 

Potomac  Company,  The,  in  American 
colonial  history,  a  land  company  chartered  in 
1784,  with  General  Washington  as  president. 
It  was  organized  for  the  purpose  of  connecting 
the  Potomac  Valley  with  the  West  by  means 
°i  a  canal,  and  for  general  land  improvement. 
The  Chesapeake  and  Ohio  Canal  Company  suc- 
ceeded it  in   1828. 

Potomac  Formation,  a  name  designating 
certain  of  the  lowest  deposits  of  the  Cretaceous 
period  in  America,  so-called  from  the  location 
of  some  of  its  typical  beds.  It  is  represented  by 
a  narrow  belt  in  Maryland,  running  southward, 
east  of  Washington  to  North  Carolina,  by  strips 
m  ISlew  Jersey  and  in  Alabama,  Arkansas  and 
Texas.  The  series  has  been  found  to  be  from 
5  to  500  feet  thick.  It  is  made  up  of  various 
sandstones,  gravel,  sand  and  clays.  Portions 
of  the  formation  have  supplied  glass  sand,  clay 
(at  Amboy.  N.  J.)  and  iron-ore  for  manufactur- 
ing purposes. 

Potomac,  Society  of  the  Army  of  the,  a 

military^  organization  which  grew  out  of  the 
Civil  War.  It  was  founded  in  New  York  city 
5  July  1869,  since  when  it  has  held  annual 
reunions.  All  officers  and  soldiers  who  served 
in  the  Army  of  the  Potomac  and  in  the  Tenth 
and  Eighteenth  army  corps.  Army  of  the  James, 
are  eligible  to  membership. 

Potosi,  p6-td-se',  Bolivia,  (i)  city,  capital 
of  the  department  of  Potosi ;  on  the  side  of  the 
Cerro  do  Potosi,  at  an  elevation  of  over  13,000 
feet ;  about  50  miles  southwest  of  Chuquisaca.  It 
is  one  of  the  _  highest  inhabited  places  in  the 
world.  The  city  owes  its  origin  to  the  silver 
discovered  in  the  mountains  and  at  the  site  of 
the  present  city  about  1540.  The  first  mine  was 
opened  in  1545;  the  city  was  founded  in  1547; 
a  royal  mint  was  established  in  1562  at  a  cost 
of  over  $1,000,000.  From  the  time  of  the  first 
discovery  to  1864  these  mines  supplied,  it  is 
estimated,  an  amount  of  silver  equivalent  to  some 
$3,000,000,000.  If  the  smuggled  silver  could 
have  been  taken  into  account  no  doubt  the 
amount  would  be  much  greater.  The  number  of 
mines  worked  was  formerly  300.  A  certain 
number  are  still  worked,  although  their  yield 
is  very  much  less  than  in  former  years.  The 
city  is  still  one  of  the  most  important  in  Bolivia. 
It  has  a  mint,  a  cathedral,  numerous  churches, 
convents,  and  various  public  buildings,  but  the 
general  appearance  is  dilapidated  and  unattractive. 
In  the  17th  and  i8th  centuries  the  population 
was  over  160,000.  Pop.  (1903)  estimated  17,000. 
(2)  A  department  of  Bolivia,  in  the  southwest, 
bordering  on  Chileand  Argentina.  Area,  52,300 
square  miles._  It  is  crossed  by  long  mountain 
ranges;  but  in  the  northwest  is  a  low,  saline 
marsh,  called  "Grande  Salinas."  Mining  silver  is 
the  chief  industry.  Other  minerals  found  here, 
but  not  in  large  quantities,  are  gold,  copper,  and 
tin.  The  silver  mines  of  this  department  are 
the  richest  yet  discovered  in  Bolivia.  Many 
of  the  inhabitants  are  Indians.  Pop.  (1903) 
estimated   375,000. 
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Pototan,  po-to'tiin,  Philippines,  pueblo, 
province  of  Iloilo,  island  of  Panay;  on  the 
Jalaur  River,  17  miles  north  of  Iloilo.  It  is  well 
built  and  contains  a  large  church  and  a  con- 
vent.    Pop.  14,500. 

Potsdam,  p5ts'dam,  Germany,  a  district 
and  a  city  of  the  province  of  Brandenburg  in 
Prussia.  (i)  The  administrative  district  of 
Potsdam  lies  between  Mecklenburg-Schwerin 
and  Anhalt  in  the  western  part  of  the  province  of 
Brandenburg,  and  is  well  watered  by  canals, 
lakes,  and  the  rivers  Oder,  Havel,  Spree,  and 
Ucker,  is  marked  by  fine  strips  of  forest  and 
stretches  of  moorland,  and  has  a  flourishing  com- 
merce, good  fisheries,  agriculture  and  grazing. 
There  are  18  administrative  divisions  in  the  dis- 
trict, and  10  electoral  districts  for  the  choice 
of  deputies  to  the  Reichstag.  Area,  about  8,100 
square  miles;  population  (1900)  1,929,304,  of 
whom  1,784,151  were  Evangelical  Protestants, 
113,793  Roman  Catholics,  9,250  members  of  other 
Christian  bodies  and  20,780  Jews.  (2)  The 
capital  city  of  the  province  is  situated  in  its 
most  pleasant  and  beautiful  part,  on  an  island 
where  the  Nuthe  and  several  canals  and  lakes 
join  the  Havel,  17  miles  southwest  of  Berlin 
and  about  Ion.  13°  5'  E.,  and  lat.  52°  25'  N. 
Most  of  the  city  is  well  built,  with  broad  straight 
streets,  fine  houses,  and  trees  planted  in  the 
squares  and  streets ;  and  the  five  different  parts, 
the  old  city  or  Potsdam  proper,  and  the  Berlin, 
Nauen,  Brandenburg  and  Teltow  quarters  are 
connected  by  bridges,  steamers,  and  tramways. 
Among  the  city's  beautiful  squares  are  the  Wil- 
helmsplatz,  with  a  bronze  statue  of  Frederick 
William  III.  by  Kiss ;  the  Bassinplatz  with 
Dutch  architectural  treatment;  the  Lustgarten 
with  its  parade-ground  and  park  and  a  bronze 
statue  of  Frederick  William  I.  by  Hilgers,  busts 
of  the  heroes  of  the  War  of  Liberation  and 
statues  of  the  generals  of  the  armies  of  Branden- 
burg and  Prussia  and  cannons  captured  be- 
tween 1680  and  1858;  the  Old  Market  with  a 
red  and  white  marble  obelisk  75  feet  high ;  and 
in  the  narrowest  part  of  the  river  on  the  Freund- 
schaftsinsel  a  place  with  a  bronze  equestrian 
statue  of  the  Emperor  William  I.  by  Herter, 
erected  in  1900.  The  churches  of  the  city,  five 
Protestant  and  one  Catholic,  include  the  Gar- 
rison Church  planned  by  Gerlach  in  1730  (and 
rebuilt  in  1898),  with  a  tower  295  feet  high  and 
the  graves  of  Frederick  William  I.  and  Frederick 
II. ;  the  Nicholas  Church,  begun  in  1830  and 
finished  in  1850.  with  a  beautiful  dome  240  feet 
high  and  four  bell-towers ;  the  French  church, 
after  the  Pantheon;  the  Church  of  the  Holy 
Spirit,  with  a  steeple  as  tall  as  the  Garrison 
Church ;  and  the  fine  Friedenskirche.  Among 
the  profane  edifices  the  chief  are  the  Branden- 
burg Arch,  on  the  lines  of  the  Roman  triumphal 
arch,  built  in  1750,  and  leading  to  Frederick  the 
Great's  palace  and  French  gardens  of  Sans 
Souci ;  the  Palace  of  Sans  Souci  is  a  low  build- 
ing on  fine  terraces,  its  historical  associations 
quite  out  of  all  proportion  to  its  poor  appear- 
ance; the  New  Palace  built  at  the  close  of  the 
Seven  Years'  war;  the  Marble  Palace,  now  the 
summer  residence  of  the  Kaiser,  situated  in  a 
northeastern  suburb;  northwest  of  this  palace 
the  Pfingstberg,  an  ornate  building  with  two 
towers  and  a  fine  view.  In  the  extreme  north- 
eastern part  of  the  city  in  one  of  the  broadest 


expanses  of  the  river  lies  the  large  Pfaueninsel 
(or  Peacocks'  Island)  with  a  park  and  a  hunt- 
ing lodge.  Woods,  hills,  and  the  stretches  of 
water  everywhere  make  the  city  an  ideal  one. 

The  city  is  situated  on  the  Berlin-Magdeburg 
branch  of  the  Prussian  governmental  railroad 
system,  and  has  other  rail  connections  with 
Berlin.  The  commerce  is  comparatively  unim- 
portant ;  there  are  sugar  factories,  several 
breweries,  etc.  It  is  an  important  garrison  post, 
and  among  the  educational  institutions  of  the 
city  are  a  military  school,  a  war-school  for  the 
training  of  officers,  and  a  military  orphanage, 
in  which  there  are  800  pupils.  There  are  also 
excellent  schools  for  girls,  a  normal  school  for 
women,  training  schools  for  gardeners,  etc.  Pop. 
(1900)  59,-96,  of  whom  5,012  were  Catholics 
and  442  Jews. 

Potsdam  was  a  Wendish  fishing  village 
founded  about  1300,  and  attained  no  importance 
until  1660  w-hen  it  w-as  selected  as  a  site  for  a 
palace  by  the  Great  Elector.  In  1685  (8  Novem- 
ber) by  the  terms  of  the  Edict  of  Potsdam  he 
opened  the  city  to  the  Frencn  refugees  and  made 
the  city  his  residence.  He  not  only  built  the 
palaces  mentioned  above  as  his.  but  erected  many 
private  houses  to  keep  up  the  tone  of  archi- 
tecture. Frederick  William  IV.  did  hardly  less 
for  the  city's  scenic  features  with  the  help  of 
Lenne  and  Meyer.  The  Peace  of  Potsdam  was 
signed  here  3  Nov.  1805,  ratifying  an  alliance 
between  Russia  and  Prussia  against  France. 

Consult  the  works  cited  under  the  article 
Berlin;  also  'Geschichte  der  Koniglichen 
Residenzstadt  Potsdam'  (1883)  and  'Potsdam 
ein    deutscher    Fiirstensitz'     (illustrated,    1893). 

Potsdam,  pots'dam,  N.  Y.,  village,  in  Saint 
Lawrence  County ;  on  the  Raquette  River,  and 
on  the  New  York  Central  and  Hudson  River 
railroad ;  about  20  miles  from  the  Saint  Law- 
rence River  and  90  miles  north  of  Watertown. 

In  1786  the  State  of  New  York  created  a 
Land  Commission  to  further  the  settlement  of 
the  unexplored  northern  part  of  the  State.  Ten 
towns  were  established,  one  of  which  was  Pots- 
dam. The  sale  of  these  towns  took  place  10  July 
1787  "at  XI.  o'clock  in  the  forenoon  at  the 
Coffee  house  in  the  city  of  New  York."  One  lot 
in  each  town  was  to  be  set  apart  as  a  "school 
and  gospel  lot,"  and  one  for  the  "promotion  of 
literature."  Later  Garrett  Van  Horn  and  David 
M.  Clarkson  purchased  the  town  of  Potsdam.  In 
June  1803  their  agent,  Benjamin  Raymond,  ar- 
rived at  the  place  to  sell  the  property.  A  num- 
ber of  persons  from  Vermont  soon  purchased 
land  and  settled  here.  The  village  of  Potsdam 
was  incorporated  in  1831.  It  is  in  a  productive 
agricultural  region,  which  has  had  extensive 
lumbering  interests  from  its  foundation.  The 
first  industrial  establishment  built  by  Benjamin 
Raymond  was  a  saw  mill,  and  saw  mills  have 
been  there  for  over  100  years.  In  the  winter^ 
of  1903,  one  Potsdam  company  alone  had  1,000 
men  employed  in  lumber  camps  in  the  Adiron- 
dacks,  and  in  spring  floated  down  the  Raquette 
River,  to  the  Potsdam  mills  30,000,000  feet  of 
log  stock.  The  village  has  flour  and  lumber 
mills,  paper  mills,  creameries,  and  machine  shops. 
It  has  an  extensive  trade  in  lumber,  paper,  farm 
and  dairy  products,  and  men's  clothing.  The 
celebrated  Potsdam  sandstone  (qv.)  is  quarried 
in  the  vicinity.     It  has  the  Potsdam  State  Nor- 
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mal  and  Training  School,  which  has  a  library 
of  7,000  volumes,  the  Clarkson  School  of  Tech- 
nology, founded  in  1895,  the  Crane  Institute 
of  Music,  a  high  school,  and  public  elementary 
schools.  There  are  seven  churches.  The  Pots- 
dam sandstone  is  used  in  nearly  all  the  large 
buildings.  The  two  banks  have  a  combined 
capital  of  $100,000.  The  government  is  admin- 
istered by  a  village  president  and  a  board  of  five 
trustees  elected  annually.  The  village  owns  and 
operates  the  waterworks.  Pop.  (1890)  3,396; 
(1900)   3.843.  Editor  'Recorder.^ 

Potsdam  Sandstone,  an  American  geolog- 
ical formation  of  the  Cambrian  Period  of  which 
a  yellowish  brown  sandstone  found  at  Potsdam, 
N.  Y.,  is  typical.  The  formation  was  long 
supposed  to  be  the  oldest  of  Paljeozoic  time  in 
America,  but  is  now  placed  at  the  top  of  the 
Cambrian  group.  It  is  found  to  the  north  of 
the  Adirondacks  in  New  York  and  in  Canada, 
and   in  Michigan,  Wisconsin,  and  Virginia. 

Pott,  pot,  August  Friedrich,  German  phi- 
lologist;  b.  Nettelrode,  Hanover,  14  Nov.  1802; 
d.  Halle  5  July  1887.  He  studied  at  Gottingen, 
became  a  lecturer  at  Berlin  in  1830,  and  in  1833 
professor  of  the  science  of  language  at  Halle. 
His  reputation  as  a  comparative  philologian  was 
established  by  his  'Etymologische  Forschungen 
auf  dem  Gebiet  der  Indogermanischen  Sprachen' 
(1833-6;  2d  ed.  1859-76),  and  he  soon  took  place 
with  Grimm,  Bopp,  and  W.  von  Humboldt 
arnong  the  students  of  that  newly-developed 
science.  His  researches  were  peculiarly  thor- 
ough ;  and  this  fact  makes  them  yet  of  value 
despite  the  advances  made  in  his  subject  in 
more  recent  times.  His  books,  which  have  been 
compared,  for  their  want  of  order,  to  the  plain 
of  Shinar  upon  the  confusion  of  tongues,  include 
further:  'Die  Zigeuner  in  Europa  und  Asien* 
(1845);  'Die  quinare  and  vigesimale  Zahl- 
methode'  (1847)  ;  'Die  Personennamen  und  ihre 
Entstehungsarten'  (1853);  'Anti-Kaulen' 
(1863)  ;  'Die  Sprachverschiedenheit  in  Europa, 
an  den  Zahlwortern  nachgewiesen*  (1868)  ;  and 
'Wilhelm  von  Humboldt  und  die  Sprachwissen- 
schaft'   (1876). 

Pott,  Percival,  English  surgeon:  b.  Lon- 
don 1713 :  d.  22  Dec.  1788.  He  was  assistant 
surgeon  in  Saint  Bartholomew's  Hospital, 
1745-9.  and  a  chief  surgeon  there  from  1749  to 
1787.  In  spinal  diseases  he  was  a  specialist, 
and  won  distinction  by  his  investigation  of  an- 
gular curvature  of  the  spine,  the  cause  of  which 
he  found  in  a  disease  of  the  bones  of  the  spinal 
column,  called  after  him  Pott's  disease  (q.v.). 
He  wrote  a  number  of  works,  including  'A 
Treatise  on  Ruptures'  (1756)  ;  'Fistula  Lacry- 
malis'  (1758):  'Practical  Remarkson  Hydro- 
cele' (1762)  ;  'Some  Few  General  Remarks  on 
Fractures  and  Dislocations'  (1769);  and  'Re- 
marks on  That  Kind  of  Palsy  of  the  Lower 
Limbs  Found  to  Accompany  a  Curvature  of  the 
Spine'    (1779). 

Pott's  Disease,  an  affection  of  the  spinal 
vertebra  characterized  by  tuberculous  inflamma- 
tion of  their  bodies ;  spinal  caries.  The  nature 
and  cause  of  the  disease  were  first  correctly 
described  by  the  English  surgeon  Percival  Pott 
(q.v.),  after  whom  it  was  named.  The  inflam- 
mation is  sometimes  followed  by  total  paralysis 
flf  the  lower  limbs.     On  the  diseased  parts  tuber- 
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cles  form,  resulting  in  disintegration  of  the 
vertebrae.  A  curvature  or  hump  is  formed  by 
the  visible  projection  of  spinal  processes  beyond 
their  normal  situation.  The  treatment  of  the 
disease  must  always  be  hygienic  and  constitu- 
tional, and  for  surgical  treatment  special  meth- 
ods are  now  in  general  use  whereby  excellent 
results  art  often  obtained. 

Pottawattomi  (pot-a-wot'o-mT)  Indians,  an 
American  tribe  of  the  Algonquian  family,  early 
occupied  what  is  now  lower  Michigan  and  upper 
Illinois  and  Indiana.  Joining  Pontiac,  they 
surprised  Fort  Saint  Joseph  in  1763.  During 
the  Revolution  they  were  hostile  to  the  Ameri- 
cans, but  joined  in  the  treaty  of  1795.  The  tribe 
was  then  composed  of  settled  bands  and  the 
wandering  prairie  tribes.  In  1812  they  aided 
England.  A  few  descendants  are  now  living 
in  Kansas  and  Iowa. 

Pot'ter,  Alonzo,  American  Protestant 
Episcopal  bishop:  b.  Beekman.  Dutchess  County, 
N.  Y.,  6  July  1800;  d.  San  Francisco,  Cal., 
4  July  1865.  He  was  graduated  from  Union 
College  in  1818  and  became  a  tutor  there 
in  the  following  year.  In  1821  he  was  made 
professor  of  mathematics  and  natural  philosophy. 
Of  Quaker  parentage,  he  nevertheless  studied 
for  the  Episcopal  ministry  and  was  ordained  to 
the  priesthood  in  1824.  He  was  rector  of  St. 
Paul's  Church,  Boston,  1826-31,  and  then  re- 
turned to  Union  College  as  professor  of  moral 
philosophy  and  political  economy,  which  position 
he  retained  until  his  elevation  to  the  episcopate. 
He  was  consecrated  bishop  of  Pennsylvania 
23  Sept.  1845,  and  became  known  as  one  of  the 
most  sagacious  and  practical  prelates  of  his  day, 
as  well  as  a  man  of  marked  intellectual  force 
and  spiritual  fervor.  His  plans  of  church  ex- 
tension and  benevolence  were  large  and  costly, 
but  he  found  means  to  carry  them  into  effect,' 
and  not  a  few  flourishing  institutions,  including 
the  Episcopal  Hospital  and  the  Philadelphia  Di- 
vinity School,  owe  their  origin  chiefly  to  him. 
."Vmong  his  published  works  are  several  educa- 
tional treatises  and  'Religious  Philosophy* 
(1870),  besides  sermons  and  addresses,  and  the 
Lowell  Institute  lectures  on  natural  theology 
and  Christian  evidences,  delivered  in  Boston 
1845-9-  Consult  memoir  by  Bishop  Howe 
(1870). 

Potter,  Edward  Tuckerman,  architect;  son 
of  Alonzo  Potter  (q.v.)  :  b.  Schenectady,  N.  Y., 
25  Sept.  1831  ;  d.  New  York  city  21  Dec.  1904. 
He  was  graduated  from  Union  College  in  1853 
and  studied  and  practised  architecture  in  New 
York  city,  giving  his  attention  principally  to 
collegiate  and  ecclesiastical  architecture.  He 
designed  and  superintended  the  building  of  the 
Church  of  the  Heavenly  Rest,  in  Fifth  Avenue, 
New  York  city,  the  Colt  Memorial  Church  at 
Hartford,  Conn.,  the  Church  of  the  Good  Shep- 
herd and  the  Memorial  Hall  at  Schenectady. 

Potter,  Eliphalet  Nott.  American  educa- 
tor and  Episcopal  clergyman,  son  of  Alonzo 
Potter  (q.v.)  :  b.  Schenectady,  N.  Y.,  20  Sept. 
1836;  d.  City  of  Mexico  6  Feb.  1901.  He  was 
graduated  from  Union  College  in  1861  and 
from  Berkeley  Divinity  School  in  1862.  in  which 
year  he  entered  the  Episcopal  ministry.  He 
was  rector  of  a  parish  at  South  Bethlehem.  Pa., 
1862-9,  and  professor  of  ethics  at  Lehigh  Uni- 
versity in  1866-71.    He  then  accepted  the  pres- 
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idency  of  Union  College  and  when  the  college 
was  made  a  university  in  1873  he  was  elected 
chancellor.  In  1884-97  he  was  president  of  Ho- 
bart  College  and  in  the  latter  year  became  pres- 
ident of  the  Cosmopolitan  University,  a  corre- 
spondence school.  He  wrote:  'Parochial 
Sermons*  ;  'Washington  a  Model  in  His  Library 
and  Life'   (1895) ;  etc. 

Potter,  Henry  Codman,  American  Protes- 
tant Episcopal  bishop :  b.  Schenectady,  N.  Y., 
25  May  1835.  He  is  the  son  of  Bishop  Alonzo 
Potter  (q.v.),  and  was  educated  at  the  Episcopal 
Academy,  Philadelphia,  and  at  the  Theological 
Seminary  of  Virginia.  In  1857  he  was  ordained 
deacon  and  in  1858,  priest.  He  was  rector  at 
Christ  Church,  Greensburg,  Pa.  (1857-8);  and 
at  St.  John's  Church  of  Troy,  N.  Y.  (1859-66;  ; 
then  became  assistant  at  Trinity  Church,  Boston, 
and  in  1868  rector  of  Grace  Church,  New  York 
city.  In  1883  he  was  consecrated  assistant  bishop 
of  New  Y'ork,  and  on  the  death  of  his  uncle 
Horatio  Potter  in  1887  became  bishop.  Under 
his  energetic  and  successful  administration  the 
site  for  the  cathedral  on  Morningside  Heights 
has  been  purchased  and  funds  raised  for  building, 
and  in  his  decisions  on  theological  questions  and 
controversies  he  has  proved  himself  sagacious 
and  tolerant.  He  has  taken  a  deep  interest  in 
political  life  of  the  city  and  nation,  and  has  writ- 
ten and  spoken  forcefully  and  freely  on  a  wide 
variety  of  educational  and  political  subjects.  He 
has  lent  his  inlluence  to  promoting  friendly  rela- 
tions between  labor  and  capital,  and  to  assisting 
the  reform  movement  in  New  York  city.  He  has 
published  'Our  Threefold  Victory';  'Young 
Men's  Christian  Associations  and  Their  Work' ; 
'The  Church  and  Her  Children' ;  'Sisterhoods 
and  Deaconesses'  (1873);  'The  Religion  for 
To-day'  (1877);  'The  Gates  of  the  East' 
(1877);  'The  Scholar  and  the  State'  (1897); 
'The  East  of  To-day  and  To-morrow'  (1902)  ; 
'The  Industrial  Situation'  (1902)  ;  'Law  and 
Loyalty'  (1903)  ;  'The  Drink  Problem'  (1905). 

Potter,  Horatio,  American  Protestant 
Episcopal  bishop,  brother  of  Alonzo  Potter 
(q.v.)  :  b.  Beckman,  Dutchess  County,  N.  Y.,  9 
Feb.  1802;  d.  New  York  2  Jan.  1887.  He  was 
graduated  at  Union  College  in  1826,  like  his 
brother  studied  for  the  ministry,  and  was 
ordained  deacon  in  1827  and  priest  in  1828.  In 
the  latter  year  after  having  held  one  pastoral 
charge  in  Maine,  he  was  elected  professor  of 
mathematics  and  natural  philosophy  in  Washing- 
ton (now  Trinity)  College,  Hartford,  Conn. 
He  was  rector  of  St.  Peter's  Church,  Albany, 
N.  Y.,  1833-54,  and  was  then  (1854)  elected 
provisional  bishop  of  New  York.  His  prede- 
cessor, Bishop  Benjamin  T.  Onderdonk,  after 
trial  before  a  court  of  bishops,  had  been  sus- 
pended from  his  office  on  a  charge  of  immorality, 
the  truth  of  which,  however,  he  never  acknow- 
ledged. Thus  the  diocese  remained  for  some 
time  in  an  anomalous  position,  until  finally  a 
canon  was  passed  authorizing  the  election  of  a 
provisional  bishop.  On  the  death  of  Bishop 
Onderdonk,  in  1861,  Bishop  Potter  assumed  en- 
tire charge  of  the  diocese,  and  ruled  it  prudently 
until  his  own  death.  The  care  of  such  a  large 
and  important  diocese,  especially  in  the  trying 
times  of  the  Civil  War  and  the  ritual  contro- 
versy, required  an  unusual  amount  of  courage, 
wisdom  and  impartiality.    These  qualities  Bishop 


Potter  exhibited  in  such  a  degree  as  to  bring 

a  large  measure  of  unity  and  peace  to  New  York 
diocese.  His  published  writings  are  principally 
sermons,  addresses,  and  pastoral  letters  dealing 
with  religious  and  occasionally  with  civic  ques- 
tions. 

Potter,  John,  English  AngMcan  arch- 
bishop: b.  Wakefield,  Y'orkshire,  1674;  d.  Lon- 
don 10  Oct.  1747.  He  was  educated  at  Oxford, 
and  in  1694  became  fellow  of  Lincoln  College, 
Oxford.  In  1697  he  printed  an  edition  of  'Ly- 
cophron.'  In  1697-9  appeared  his  'Archseologia 
Graeca,'  or  the  'Antiquities  of  Greece,'  which 
has  gone  through  many  editions,  and  was  long 
indispensable  to  the  classical  student.  In  1708 
he  was  appointed  regius  professor  of  divinity  at 
Oxford,  and  in  1737  was  appointed  A-chbishop 
of  Canterbury.  His  'Theological  Works'  in 
3  vols,  appeared   in   1753. 

Potter,  Mary  Knight,  American  art  writer: 
b.  Boston,  Mass.  She  has  published  'Love  in 
Art'  (1898)  ;  'Peggy's  Trial'  (1901)  ;  'Councds 
of  Croesus'  (1902)  ;  'The  Art  of  the  Vatican' 
(1902). 

Potter,  Paul,  Dutch  artist:  b.  Enkhuizen^ 
November  1635 ;  d.  Amsterdam  January  1654. 
He  came  with  his  father  to  Amsterdam  in  1631, 
and  in  1646  joined  the  Painters'  Guild  of  Delft 
and  three  years  later  that  of  The  Hague.  In 
1653  he  settled  in  Amsterdam.  Of  exceedingly 
precocious  genius  he  early  won  a  reputation  as 
a  painter  and  etcher,  and  although  he  died  early 
takes  the  first  place  in  the  Dutch  school  of  paint- 
ing as  an  animal  painter.  His  life  size  pictures 
such  as  'The  Y'oung  Bull'  in  the  Museum  of 
The  Hague,  and  the  'Bear  Hunt'  in  the  Museum 
at  Amsterdam,  have  contributed  less  to  his  rep- 
utation than  the  smaller  canvases,  in  which  are 
represented  cattle,  sheep,  horses  and  swine  out 
at  pasture.  His  clear  and  true  color,  and  the 
fidelity  of  his  drawing  and  modeling  are  remark- 
able. His  chief  works  are  'The  Cow' ;  'The 
Sentence  of  the  Beasts  upon  the  Hunters'  (at 
the  Hermitage,  Saint  Petersburg)  ;  'Horse 
Standing  before  a  Cottage' ;  'The  Meadow' 
(Louvre)  ;  'The  Shepherd's  Cottage'  ;  'Orpheus 
and  the  Beasts';  'Shepherds  with  their  Flocks' 
(Amsterdam  Museum).  The  Dresden  Gallery 
possesses  two  landscapes  with  cattle,  of  his,  in 
which  the  flat  fields,  peculiar  sky  and  pollard 
trees  of  the  local  scenery  are  depicted  with  singu- 
lar felicity.  Most  of  his  pictures  are  in  English 
galleries.  He  is  also  to  be  considered  one  of  the 
best  etchers  of  his  day.  Consult  Westrheene, 
'Paulus  Potter,  sa  Vie  et  ses  CEuvres'    (1867). 

Potter,  Paul  M.,  American  dramatist:  b. 
Brighton,  England,  3  June  1852.  He  entered 
journalism,  was  foreign  editor  of  the  New  York 
Herald  1876-83,  and  its  London  correspondent 
1883-4.  He  was  on  the  editorial  staff  of  the 
Chicago  Tribune  in  1888  and  in  1889  composed 
his  first  play,  'The  City  Directory.'  Among  his 
many  later  plays  may  be  cited  'Our  Country 
Cousin'  (1893),  a  dramatization  of  'Trilby' 
(1895);  'Under  Two  Flags'  (1901);  'Notre 
Dame'    (1903). 

Potter,  Robert  B.,  American  lawyer  and 
soldier,  son  of  Alonzo  Potter  (q.v.)  :  b.  Schenec- 
tady, N.  Y.,  16  July  1829;  d.  Newport,  R.  I.,  19 
Feb.  1887.  He  studied  at  Union  College;  began 
the  practice  of  law  in  New  York;  became  colonel 
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of  the  SI  St  regiment  New  York  volunteers  upon 
the  organization  of  that  regiment :  and  served 
with  distinction  at  Newbern,  where  he  stormed 
the  intrenchments  on  the  Confederate  left,  and 
at  Antietam,  where  he  carried  the  stone  bridge 
and  saved  the  day.  He  fought  also  at  Fredericks- 
burg, was  made  a  brigadier  13  March  1863,  com- 
manded the  2d  division  of  the  Ninth  corps  at 
Vicksburg,  and  the  corps  at  the  siege  of  Knox- 
ville.  Under  Grant  he  commanded  his  division 
from  the  Wilderness  to  the  final  attack  on 
Petersburg.  He  was  brevetted  major-general  in 
1863. 

Potteries,  American.  It  is  to  the  archasolo- 
gist,  not  to  the  historian,  to  whom  we  must 
turn  for  the  first  chapter  in  the  history  of 
American  potteries.  During  the  prehistoric 
ages,  of  which  we  have  practically  no  record, 
the  Mound  Builders  made  earthenware  as  re- 
ceptacles for  food  and  drink.  Later,  when  the 
prehistoric  man  had  gone,  the  Indians  made 
and  used  such  utensils,  but  whether  they  were 
the  originators  of  their  art,  or  learned  it  from 
some  prior  race  of  people,  one  may  only  sur- 
mise. 

In  the  early  days  of  the  American  colonies 
all  the  porcelain  that  was  used  in  this  country 
came  from  China.  The  manufacture  of  white 
ware  in  America,  however,  began  in  1685.  when 
Dr.  Daniel  Coxe,  a  wealthy  resident  of  London 
who  was  financially  interested  in  several  colo- 
nial projects,  established  a  pottery  at  Burling- 
ton, N.  J. 

Although  Dr.  Coxe  continued  to  make  his 
imitation  "  china  ware  "  in  both  white  and  cream 
colors  for  many  years,  it  was  not  until  consider- 
ably later  than  the  middle  of  the  next  century 
that  he  had  any  American  competitors.  It  is 
known  that  a  pottery  was  established  at  New 
Quincy,  Mass.,  about  1760 ;  that  another  was 
operated  for  a  short  time  in  South  Carolina, 
about  1765,  and  that  a  third  was  started  in 
Philadelphia,  in  1769.  Beyond  the  fact  that 
they  were  of  short  life,  we  know  little  about 
them,  except  that  all  the  efforts  to  establish  this 
industry  in  America  were  causes  of  great  con- 
cern to  Josiah  Wedgwood,  the  English  potter. 
For  years  he  had  known  of  the  value  of  the 
clays  in  this  country,  for  he  had  im.ported  them 
both  from  Florida  and  Carolina,  and  he  feared 
that,  with  such  superior  material  so  conveniently 
located,  to  say  nothing  of  cheap  wages,  the 
American  colonists  would  become  dangerous 
competitors,  not  only  in  their  own  field,  but  in 
the  markets  of  the  world. 

By  the  close  of  the  Revolutionary  War  there 
were  several  potteries  in  operation,  and,  during 
the  next  quarter  of  a  century,  the  number  in- 
creased steadily.  The  establishment  of  Abra- 
ham Miller,  of  Philadelphia,  continued  to  manu- 
facture pottery  with  considerable  success  for 
many  years.  There  was  a  "  china "  factory 
also  in  Philadelphia,  near  Fourth  and  Chestnut 
streets,  in  which  plain  white  ware  was  made, 
while,  in  1808.  the  Columbian  Pottery  an- 
nounced its  ability  to  produce  ware  that  was 
equal  in  quality  to  any  of  that  which  was  made 
at  Staffordshire,  England.  In  every  instance, 
however,  the  output  of  these  potteries  was  small, 
for  everything  was  made  by  the  hands  and  feet, 
with  the  use  of  the  ancient  potter's  wheel,  the 
power  for  which,  in  those  days,  was  obtained 
from  the  thrower's  foot  alone.     In  fact,  practi- 


cally the  only  improvement  made  in  the  throw- 
er's wheel  —  or  "  kick  wheel,"  as  it  was  called  — 
is  that  the  wheel  now  receives  its  impetus  from 
steam  power  instead  of  being  dependent  upon 
foot-power  for  its  rotary  motion. 

The  first  important  attempt  to  establish  a 
pottery  in  the  tjnited  States  was  that  of  the 
Jersey  Porcelain  and  Earthenware  Company  of 
Jersey  City,  N.  J.,  which  was  incorporated  by 
George  Dummer,  Timothy  Dewey,  and  others, 
in  1825.  Possessing  some  secrets  of  the  trade 
unknown  to  their  predecessors  in  the  field,  they 
were  able  to  manufacture  goods  of  a  quality  so 
superior  to  any  that  had  ever  been  produced  in 
this  country,  that,  in  1826,  the  Franklin  Institute 
presented  the  corporation  with  a  silver  medal 
as  a  recognition  of  its  achievement  in  making 
"  the  best  china  from  American  material."  The 
successors  of  this  company,  the  American  Pot- 
tery Manufacturing  Company,  also  produced 
goods  of  excellent  quality,  but,  for  business  rea- 
sons, they  confined  themselves  to  the  manufac- 
ture of  special  articles  and  never  attempted  to 
make  a  general  line  of  crockery  ware.  During 
the  same  year  in  which  the  New  Jersey  com- 
pany was  incorporated,  however,  William  Ellis 
Tucker,  who  had  already  established  a  pottery 
at  Schuylkill  Front,  now  Twenty-third,  and 
Chestnut  streets,  Philadelphia,  announced  his 
intentions  to  manufacture  a  full  line  of  goods. 
Although  he  was  at  no  time  handicapped  for 
lack  of  capital,  and  while  he  pursued  none  but 
the  simplest  methods  of  manufacture,  it  was 
some  time  before  he  was  able  to  carry  out  his 
plans,  owing  to  the  fact  that  a  secret  agent  of 
the  English  potters,  who  was  in  his  employ, 
spoiled  his  product,  even  resorting  to  criminal 
interference  to  carry  out  the  nefarious  scheme 
upon  which  he  was  engaged.  Witk  the  discov- 
ery, and  discharge  of  this  workman,  however, 
success  rewarded  Tucker's  efforts,  and.  in  1827, 
he,  too,  received  a  silver  medal  from  the  Frank- 
lin Institute  as  a  recognition  of  the  excellence 
of  his  workmanship. 

From  the  very  beginning  of  the  pottery  in- 
dustry American  potters  had  been  compelled  to 
meet  the  most  strenuous  and  often  the  most  un- 
fair kind  of  competition  at  the  hands  of  the 
English  manufacturers.  Prior  to  1833.  there- 
fore, several  attempts  were  made  to  interest 
Congress  in  the  new  industry.  Bills  were  pre- 
pared providing  for  a  special  tariff  on  china- 
ware  and  crockery,  but,  although  it  received  the 
support  of  some  influential  men.  Congress  re- 
sponded, not  only  by  killing  the  measure,  but  by 
actually  reducing  the  rates  on  these  products. 
As  the  result.  Tucker  was  compelled  to  retire 
from  business,  in  spite  of  the  fact  that  the  prices 
asked,  even  for  the  plainest  white  china,  were 
still  very  high.  For  example,  teapots  then  sold 
from  $1  to  $1.25  each;  coffee  pots  brought  $2; 
sugar  bowls,  75  cents ;  cream  pitchers,  37J^ 
cents;  cups,  $1.50  per  dozen;  saucers,  about  the 
same  price,  and  plates,  from  $2.50  to  $4  per 
dozen. 

Although  Congress  had  show  no  interest  in 
fostering  the  new  industry,  manufacturers  whose 
product  did  not  come  into  such  direct  competi- 
tion with  the  foreign  producers  were  able  to 
continue  to  develop  their  trade.  iNIannfactories 
of  stoneware,  yellow  and  Rockingham,  and  other 
colored  wares,  were  established  in  various  parts 
of  the  country.  In  1827,  the  Perrine  stoneware 
works  was  started  at  Baltimore ;  in  1828,  John 
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Hancock  opened  a  yellow-ware  factory  at  Sonth 
Amboy;  in  1829.  the  Lewis  Pottery,  which  was 
afterw\ird  moved  to  Pittsburg,  where  it  con- 
tinued operations  until  1836,  was  established  at 
Louisville,  Ky. ;  in  1831,  Homer  &  Shirley  began 
to  make  flintware  at  N'ew  Brunswick.  N.  J., 
and,  in  1837,  Charles  Cartlulge  estabhshed  a 
factory  to  make  porcelain  hardware  trimmings 
at  Grecnpoint,  Long  Island.  Sometime  about 
1836.  a  Mr.  Clews,  w^ho  was  not  only  experi- 
enced in  the  making  of  pottery,  but  who  had 
long  been  supplying  the  American  market  with 
goods  manufactured  at  his  works  in  England, 
came  to  the  conclusion  that  it  would  be  eco- 
nomical for  him  to  manufacture  a  portion  of  his 
product  in  this  country.  He  accordingly  opened 
a  pottery  at  Troy,  Ind.,  on  the  Ohio  River, 
where  he  began  to  make  his  decorative  ware, 
consisting  of  such  American  scenes  in  dark  blue 
as  views  along  the  Hudson  River,  the  "  Landing 
of  Lafayette  at  Castle  Garden,"  etc.  He  was 
at  first  so  successful  that  the  concern  was  incor- 
porated under  the  name  of  the  Indiana  Pottery, 
but,  after  a  series  of  reverses,  it  was  finally 
shut  down  in  1846.  In  the  same  year,  at  Ben- 
nington, Vt.,  a  concern  was  established  to  make 
Rockingham,  yellow  and  white  ware  in  the  old 
stoneware  pottery  of  Norton  &  Fenton.  In  1849, 
this  firm  was  incorporated  under  the  name  of 
the  "  United  States  Pottery,"  and  it  continued 
to  rank  as  one  of  the  most  progressive  and  suc- 
cessful manufactories  for  many  years.  In  1853, 
the  demand  of  its  fine  Parian  and  the  new  ware 
of  its  own  invention,  called  "  flint  enamel."  was 
so  great  that  the  company  found  it  necessary  to 
enlarge  its  factory  to  the  extent  of  constructing 
six  of  the  most  improved  kilns,  but  unforeseen 
changes  in  business  conditions  occurring,  the 
corporation  went  out  of  business  in  1858. 

Of  course,  these  were  by  no  means  the  only 
potteries  of  that  day.  .'^mong  the  other  con- 
cerns that  were  interested  in  this  industry  were 
the  potteries  of  Ralph  B.  Beach,  in  Philadelphia ; 
William  Wolfe,  in  Tennessee;  Moro  Phillips,  on 
the  James  River;  James  Carr,  at  South  Amboy; 
George  Walker,  at  West  Troy,  N.  Y. ;  T.  D. 
Wheeler,  at  South  Norwalk;  Honghwout  & 
Daily,  on  Broadway,  New  York ;  Sanford  S. 
Perry,  at  West  Troy,  N.  Y.,  and  the  American 
Porcelain  Manufacturing  Company  at  Glouces- 
ter, N.  J.  In  .Aiken,  S.  C.  the  Soiithern  Porce- 
lain Company  had  established  a  kaolin  factory, 
which  was  the  only  pottery  in  the  South  that 
continued  to  turn  out  its  product  of  white  and 
porcelain  ware  during  the  war,  while  East  Liver- 
pool, Ohio,  and  other  towns  located  in  the  Ohio 
Valley,  had  been  the  scene  of  several  prosperous 
pottery  enterprises  during  the  period  which  had 
elapsed  since  the  discovery  of  clay  in  its  neieh- 
borhood  by  James  Bennett,  an  English  potter, 
in  18.^0. 

Although  the  history  of  the  earlv  days  in  the 
pottery  industry  is  largely  a  record  of  "failures, 
this  lack  of  success  was  chiefly  due  to  unfavor- 
able conditions  for  which  the  quality  of  the 
product  manufactured  was  in  no  way  respon- 
sible. In  fact,  these  beginnings  were  not  with- 
out their  examples  of  artistic  excellence,  and  the 
success  attained  by  potters  during  the  latter  half 
of  the  19th  century  was  largely  the  result  of  the 
meritorious  performances  of  these  pioneers  in 
the  pottery  trade. 

It  was  in  1852  that  the  firm  of  Talyor,  Speeler 


&  Bloor  opened  its  first  factory  at  Trenton, 
N.  J.  In  1853,  William  Young  &  Sons  also 
established  a  factory  at  Trenton,  this  particular 
point  in  New  Jersey  having  been  selected  be- 
cause, in  addition  to  its  own  native  clay  deposits, 
this  location  was  so  central,  and  so  well  pro- 
vided with  railway  facilities,  that  both  Maryland 
and  Pennsylvania  could  be  drawn  upon  for  their 
flint  and  china-clay,  while  feldspar  need  be 
brought  no  further  than  from  Connecticut,  or, 
at  most,  from  North  Carolina.  These  factories 
began  by  manufacturing  both  common  ware  and 
Rockingham. 

The  advent  of  the  War  tariff  gave  the  great- 
est possible  impetus  to  the  pottery  industry, 
and,  during  the  next  20  years,  many  new  estab- 
lishments sprang  up,  both  at  Trenton  and  else- 
where. By  1880  the  752  potteries  in  this  coun- 
try were  turning  out  an  annual  product  that 
was  valued  at  almost  $9,000,000,  and.  by  1800, 
while  there  were  but  707  potteries  in  the  LInited 
States,  these  establishments  were  so  much  larger 
and  more  progressive  that  the  annual  product 
had  increased  to  $22,057,000.  Of  this  amount 
Trenton's  share  was  more  than  $S.ooo.ooo.  and 
this  New  Jersey  city  is  still  so  thoroughly  the 
great  home  of  the  trade  that  it  turns  out  almost 
every  kind  of  pottery  product,  from  the  daintiest 
of  decorated  porcelain  to  the  most  heavy  earthen- 
ware productions  that  are  used  by  sanitary  fac- 
tories. The  following  table  shows  the  detailed 
development  of  the  entire  industry  since  1880, 
according  to  the  reports  of  the  United  States 
census : 

POTTERY   IN  THE   UNITED   STATES,    1880-I9OO, 


Number   of    estab 

lishmenls 

Capital 

Wage-earners 

Wages 

Value  of  product.. 


752 

$7,366.3^3 

10. 221 

$3,600,727 

18,977,333 


l8go 


707 

$26,127,104 

18,980 

$8,8S(),o32 

$22,057,090 


1,000 

$65,951,885 

43,714 

$17,691,737 

$44,263,386 


Although  certain  political  agitators  and  many 
campaign  orators  have  had  a  great  deal  to  say 
about  the  protection  of  home  industry,  the  rela- 
tions that  have  existed  between  the  pottery  trade 
and  the  national  commerce  have  almost  always 
been  a  very  one-sided  arrangement.  If  it  is  true 
that  many  infant  industries  have  been  protected 
by  suitable  tariff  legislation,  the  industry  of  the 
potter  has  received  no  such  aid  from  the  nation's 
lawmakers.  In  the  early  days  potteries  were 
driven  out  of  business  simply  because  Congress 
would  not  give  them  the  protection  which  they 
required,  and  it  was  not  until  such  protection 
was  actually  demanded  by  the  Government  as  a 
war  measure,  that  the  American  potter  was 
able  to  compete  with  the  English  producer,  even 
in  the  American  market.  Such  a  condition,  of 
course,  was  due  to  several  factors.  In  the  first 
place,  American  potters  were  compelled  to  pay 
a  rate  of  wage  that  was  fully  double  the  amount 
paid  by  the  English  manufacturers  to  their 
employees.  Moreover,  the  labor-saving  devices 
which  had  been  invented  to  reduce  the  cost  of 
production  in  other  trades  did  not  apply  to  the 
making  of  pottery.  In  other  words,  the  only 
possible  relief  was  through  legislation,  and  to 
such  relief  the  National  Congress  was  unwilling 
to  give  its  assent. 


POTTER'S  CLAY— POTTER'S  WHEEL 


For  many  years  prior  to  1861  the  tariff  rate 
on  white  granite,  etc.,  was  24  per  cent.  In  1861, 
by  the  passage  of  the  war  tariff,  the  rate  was 
increased  to  40  per  cent,  on  white,  and,  as  the 
premium  on  gold  hkewise  doubled,  the  potters 
saw  their  opportunity  and  they  were  not  slow 
to  take  advantage  of  it.  By  1863,  several  new 
potteries  had  been  started,  and  those  which  had 
previously  been  established  had  begun  to  in- 
crease their  facilities  to  meet  the  growing  de- 
mand for  their  output.  In  1866,  there  were  II 
factories  making  W.G.  and  C.C.  wares,  and 
while,  in  1S63,  all  the  big  factories  were  en- 
gaged in  producing  Rockingham,  yellow-ware, 
etc.,  three  years  later  there  was  but  one  promi- 
nent factory  in  which  such  goods  were  made. 
Even  in  the  Ohio  Valley  —  at  East  Liverpool 
and  other  towns  in  that  neighborhood  —  the 
products  of  the  pottery  establishments  were 
changed  before  1863.  Built  for  the  purpose  of 
making  Rockingham  and  yellow-ware,  they  were 
among  the  first  manufactories  to  show  their  ap- 
preciation of  the  new  tariff  rates  by  producing 
a  better  quality  of  crockery.  New  potteries  were 
built,  old  factories  increased  their  facilities  and 
added  decorating  departments,  until,  at  last, 
there  were  more  than  20  pottery  establish- 
ments in  full  and  successful  operation  in  the 
vicinity  of  East  Liverpool  alone. 

As  this  tariff  protection  remained  unchanged 
for  several  years,  and  did  not  entirely  disappear 
until  1879,  the  pottery  industry  was,  by  that 
time,  pretty  thoroughly  established  in  this  coun- 
try. It  is  true  that  the  .\merican  manufacturers 
have  not  yet  succeeded  in  entering  the  foreign 
market  to  any  great  e.xtent,  but,  to  speak  the 
truth,  they  have  not  as  yet  tried  to  do  it.  The 
task  of  winning  their  home  market  was  suffi- 
ciently difficult  to  require  all  their  attention. 
Ever  since  the  days  when  the  making  of  pottery 
was  pursued  largely  as  a  local  industry  by  every 
village  that  possessed  a  neighboring  clay  pit,  the 
home-made  "  china "  ware,  like  the  domestic 
home-spun,  had  never  been  a  dominant  factor  in 
the  market.  The  impetus  given  to  the  industry 
enabled  the  local  manufacturer  to  overcome  the 
prejudices  of  the  local  consumer.  It  was  not 
until  the  people  were  confronted  by  the  problem 
of  being  compelled  to  choose  between  very  high- 
priced  foreign  importations  and  very  moderate- 
priced  goods  of  local  manufacture  that  the 
.■\merican  potters  were  able  to  persuade  them 
that  their  goods  were  equal  in  quality  to  the 
foreign  wares. 

By  1884,  however,  European  wares  had  com- 
menced to  pour  into  the  United  States  again, 
and,  in  1885,  the  importations  of  foreign  pot- 
tery had  attained  such  volume  that  they 
amounted  to  $4,837,782.  Since  that  time  the 
imports  have  continued  to  increase.  There  was 
a  slight  decline  in  the  amount  imported  in  1893, 
owing  to  the  depression  in  business  conditions, 
but.  with  this  single  exception,  the  demand  for 
foreign  wares  has  shown  no  abatement.  Al- 
though our  exports,  on  the  other  hand,  are 
still  an  unimportant  item,  averaging  less  than 
$200,000  per  annum,  this  fact  is  no  indication  of 
the  growth  of  the  trade  in  America,  where  the 
value  of  the  product  in  1900,  $44,263,386.  when 
compared  with  that  of  1890,  show-s  an  increase 
of  more  than  100  per  cent. 

Although  the  art  of  pottery  making  does 
not  properly  include  the  manufacture  of  brick 


and  tile,  such  artistic  results  have  recently 
been  obtained  by  workers  in  this  branch  of 
the  craft  that  is  has  come  to  be  regarded  as 
a  branch  of  the  pottery  trade.  Abraham  Mil- 
ler, one  of  Philadelphia's  pioneer  potters,  was 
the  first  person  to  give  his  attention  to  the 
making  of  tiles  other  than  the  old  terra-cotta 
product  that  was  commonly  used  iji  roofing. 
This  was  in  18.38.  The  first  tiles  to  be  used 
for  flooring  were  made  in  1S53.  by  the  United 
States  Pottery  at  Bennington,  Vt.,  but,  as  the 
attempt  to  introduce  it  commercially  was  an 
utter  failure,  the  enterprise  was  soon  aban- 
doned. In  fact,  it  was  not  until  after  1870, 
when  the  damp-dust  process  was  discovered, 
that  the  making  of  flooring  tiles  succeeded  in 
passing  beyond  the  experimental  stage.  To- 
day, however,  the  various  clays,  glazes,  and 
colorings  are  handled  with  such  artistic  suc- 
cess and  mechanical  precision  that  fine  ex- 
amples of  modern  terra-cotta  worl-  are  now  to 
be  seen  in  every  pretentious  buildi":g. 

Potter's  Clay.    See  Cl.\y. 

Potter's  Field,  the  name  commonly  given 
a  piece  of  ground  usually  adjoining  a  cemetery, 
and  reserved  as  a  burial  place  for  strangers  and 
the  friendless  poor.  The  name  is  derived  from 
its  use  in  the  following  passage  from  the  Bible : 
"And  they  took  counsel  and  bought  with  them 
(30  pieces  of  silver)  the  potter's  field,  to  bury 
strangers   in."     Jilatthew   xxvii.   7. 

Potter's  Wheel.  The  wheel  as  used  by 
the  potter  ranks  among  the  earliest  mechanical 
contrivances.  The  Egyptians  classed  it  among 
the  inventions  of  the  gods  and  claimed  that  Num, 
the  creator,  fashioned  man  upon  it.  As  a  broad 
principle  the  wheel  consists  of  a  disk  revolving 
in  a  horizontal  plane.  The  primitive  form  was 
simply  a  turn-table.  The  edge  of  the  disk  was 
made  of  heavy  substance  to  secure  momentum 
and  steady  motion.  It  was  rotated  by  the  hand. 
The  Chinese  improved  upon  this  by  sinking 
holes  in  the  perimeter  of  the  wheel ;  a  short 
stick  pushed  into  one  of  the  holes  enabled  the 
disk  to  be  rotated  with  ease.  A  cord  running 
in  a  groove  on  the  wheel  was  also  used.  In 
Europe  the  favorite  device  was  a  lengthening  of 
the  axle  of  the  wheel,  enabling  a  heavy  disk 
some  three  feet  in  diameter  to  be  placed  at  the 
bottom.  The  potter  seated  himself  at  the  wheel 
and  propelled  it  with  his  foot,  working  on  the 
disk.  This  was  the  first  form  of  the  "kick" 
wheel.  A  modification  of  this  principle  is  used 
in  America,  in  which  the  axle  is  fitted  with  a 
crank.  A  treadle  in  connection  with  the  crank 
is  kept  in  constant  motion  by  one  foot,  while 
the  potter  stands  upon  the  other.  The  intro- 
duction of  power  gave  rise  to  two  forms  of 
wheel.  The  special  requirement  is  that  the 
speed  of  the  wheel  shall  be  variable  at  the  will 
of  the  workman.  This  is  accomplished  either  by 
cones  in  contact  or  by  a  traveling  disk.  In  the 
former  case  a  cone  with  a  slightly  curved  face 
is  fitted  to  the  axle,  so  that  it  forms  the  base  of 
the  machine.  In  contact  with  this  is  an  inverted 
cone  faced  with  paper  or  leather  and  so  arranged 
that  the  potter  can,  by  pressure  of  his  foot, 
bring  the  large  end  of  one  core  into  contact 
with  the  small  end  of  the  other  or  vice  versa. 
Thus  the  speed  of  rotation  is  completely  imder 
control.  In  the  disk  wheel  the  power  is  ap- 
plied to  a  large  steel  disk  revolving  in  a  vertical 


POTTERY  MANUFACTURE 


plane.  Upon  the  shaft  of  the  wheel  is  a  small 
disk  faced  with  leather  and  free  to  niovc  up  and 
down  the  shaft,  but  revolving  with  it.  A  treadie 
enables  the  workman  to  place  this  either  at  the 
centre  or  the  edge  of  the  large  steel  disk,  thus 
securing  any  desired  speed.  The  potter's  wheel 
is  fast  disappearing  from  our  manufactories. 
Tools  more  strictly  mechanical  are  taking  its 
place.  It  is  now^  used  mainly  for  shaping 
blanks,  which  are  afterward  pressed  into  molds 
or  is  employed  by  the  makers  of  artistic  pot- 
tery for  the  sake  of  the  individuality  of  the 
work.  Stoneware  makers  also  use  it  for  the 
production  of  large  jars.  See  Pottery  Manu- 
F.^CTURE.  Charles  Fergus  Binns, 

Alfred   University,  Alfred,  N.    Y. 

Pottery  Manufacture.  Pottery  may  be 
divided  into  two  broad  classes,  that  made  from 
a  single  natural  clay  and  that  made  from  a  mix- 
ture of  clays.  To  the  former  class  belong  brick 
(q.v.),  terra-cotta  (q.v.),  stoneware  (q.v.),  and 
the  commoner  grades  of  household  pottery 
known  as  jet,  Rockingham  and  yellow  wares. 
To  the  second  class  belong  every  grade  of  white 
dishes  and  utensils.  The  chief  difference  in  the 
production  of,  say,  yellow  ware  and  white  ware, 
lies  in  the  preparation  of  the  clay.  Tlie  actual 
manufacture  and  the  burning  differ  only  in  the 
amount  of  care  bestowed  upon  the  work. 
"Rockingham"  is  the  name  given  to  the  brown 
ware  familiar  in  teapots.  The  body  is  similar 
to  that  used  for  "yellow,"  but  the  glaze  is  col- 
ored brown  by  manganese.  The  name  comes 
from  a  town  in  England  where  such  wares  were 
manufactured.  Yellow  ware  can  be  rnade  of  any 
clay  which  is  cheap,  provided  that  it  does  not 
burn  red,  like  a  brick  clay.  Clays  of  the  coal 
measures  are  sometimes  used,  those  vvhich  are 
too  fusible  for  refractory  work  being  best 
adapted  for  yellow  ware  manufacture.  The 
glaze  is  a  simple  lead  silicate. 

Jet  ware  is  made  of  red  clay  and  covered 
with  a  glaze  made  blue  by  cobalt.  The  blue 
over  red  gives  the  necessary  black.  The  clay 
for  these  types  of  pottery  is  usually  slummed  or 
blunged  with  water  to  the  consistence  of  cream. 
It  is  then  passed  through  a  screen  of  80  to  lOO 
meshes  to  the  linear  inch  and  flows  into  a  set- 
tling tank.  A  lean  clay  can  be  thickened  in  a 
filter-press,  but  most  of  these  unmixed  clays  are 
too  plastic  to  permit  of  this.  By  one  means  or 
another  the  clay  is  brought  to  a  plastic  condi- 
tion for  use  by  the  potter. 

The  production  of  white  ware  is  a  more 
complicated  matter.  The  materials  used  are 
kaolin,  ball  clay  (see  Clay),  quartz  or  flint  and 
feldspar.  The  kaolin  is  washed  by  the  miners, 
the  ball  clay  is  usually  shipped  crude.  The  flint 
and  feldspar  reach  the  factory  in  a  state  of  fine 
powder.  In  an  earthenware  body  the  clay 
ranges  from  45  to  60  per  cent,  the  quartz  from 
20  to  40  per  cent,  and  the  feldspar  from  15  to  30 
per  cent.  The  mix  is  made  with  relation  to  the 
heat  of  the  kiln  and  the  purpose  of  the  pottery. 
Two  thirds  of  the  clay  usually  comes  from  the 
ball  clay.  The  materials  being  weighed  out  are 
fed  to  tlie  blunger  with  sufficient  water  to  bring 
the  whole  to  suspension.  The  blunger  consists 
of  a  large  tank,  in  which  is  a  revolving  shaft 
bearing  paddles.  These  stir  and  break  up  the 
mass  until  a  perfect  mixture  results.  Follow- 
ing upon  this  comes  the  screening  or  "lawning," 


for  silk  lawn  of  140  to  i6c  mesh  is  used  for  the 
finer  grades,  and  the  "slip"  or  liquid  clay  is 
pumped  to  the  filter  press.  This  consists  of  a 
series  of  chambers,  each  of  which  contains  a 
lining  of  cotton  cloth.  The  pressure  of  the 
pump  forces  the  superfluous  water  through  the 
cloth  and  the  clay  remains  within.  A  thorough 
kneading  by  a  pug-mill  or  other  machine  renders 
the  clay  fit  for  use  by  the  potter.  The  process 
of  formation  may  be  either  "throwing,"  "press- 
ing" or  "casting."  The  first  process  is  that 
carried  out  at  the  potter's  wheel  (q.v.),  the  sec- 
ond may  be  either  by  hand,  when  it  is  called 
pressing,  or  at  a  wheel,  when  it  is  called  jig- 
gering.  All  circular  wares  are  jiggered,  that  is, 
made  on  a  jigger,  and  this  work  is  subdivided 
according  to  the  shape  produced.  In  a  factory 
the  man  who  goes  by  the  name  of  jiggerman  is 
he  who  makes  bowls,  kitchen  and  bedroom 
wares,  etc.  Other  workmen,  though  operating 
a  similar  machine,  are  spoken  of  as  plate-maker, 
saucer-maker,  and  cup-maker,  respectively.  The 
essential  part  of  jiggering  is,  in  these  later  times, 
the  use  of  a  pivoted  arm  or  bascule,  named  a 
"pull-down,"  to  which  the  tool  is  attached.  The 
mold  is  set  in  place  on  the  jigger-head  and  rap- 
idly revolves.  A  disk  of  soft  clay  is  pressed  to 
the  shape  and  the  pull-down,  operated  by  the 
workman,  smooths  the  upper  side  and  gauges 
the  thickness.  Plates  and  saucers  are  made  up- 
side down,  hollow  pieces  usually  the  other  way. 
Hand  pressing  is  resorted  to  when  the  shape 
will  not  permit  of  wheel  work.  Jugs,  vegetable 
dishes,  teapots,  etc.,  are  mostly  pressed  by  hand. 
The  clay  is  beaten  into  a  disk,  the  upper  side 
polished  with  a  knife  blade  and  the  disk  lifted, 
inverted  and  the  polished  side  set  against  the 
face  of  the  mold.  Strong  pressure  is  used  to 
secure  perfect  contact  and  a  complete  filling  of 
all  interstices.  Casting  is  performed  with  the 
fluid  clay  or  slip,  and  is  most  readily  adapted 
for  the  production  of  intricate  shapes.  Statu- 
ettes and  figurines  are  made  this  way,  as  are 
most  vases  and  many  fancy-shaped  cups.  The 
mold  is  made  in  sections  in  such  a  manner  that 
the  piece  will  leave  it  readily.  Any  undercut- 
ting must  be  strictly  avoided.  An  opening  is, 
of  course,  left  in  the  mold  by  which  the  mouth 
of  the  vase  or  jug  may  be  filled  and  emptied. 
The  mold  being  well  bound  together  is  poured 
full  of  slip.  These  molds,  like  all  others  used 
in  pottery,  are  made  of  plaster  of  Paris,  and 
are  very  absorbent.  Hence  the  water  contained 
in  the  slip  is  drawn  into  the  wall  of  the  mold, 
and  the  clay  thus  rejected  is  deposited  in  an 
even  coating  all  over  the  interior.  Time  allows 
this  coating  to  accumulate  and  as  soon  as  it  is 
judged  thick  enough  the  balance  of  the  slip 
is  poured  out.  Every  piece  is  thus  left  hollow. 
The  work  as  it  leaves  the  mold,  whether  pressed 
or  cast,  is  set  to  dry  and  the  surface  is  after- 
ward finished  ready  for  the  kiln.  Two  burn- 
ings are  generally  used,  the  biscuit  and  the  glaze 
or  glost.  The  types  of  white  pottery  made  in 
the  United  States  are  C.  C.  or  cream  color, 
granite,  hotel  china,  semi-porcelain  and  Belleek 
(see  Ceramics).  They  are  all  made  from 
kaolin,  ball  clay,  flint  and  feldspar,  the  differ- 
ence being  in  the  proportions  used  and  in  the 
temperature    of   the   kilns. 

Charles   Fergus   Binns, 
Alfred   University,  Alfred,  N.   Y. 
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POTTO  —  POULTNEY 


Pot'to,  or  Kinkajou,  a  small  South  Ameri- 
can carnivore  (Ccnolcl'tcs  caudiiolvus)  related 
to  the  coatis  and  racoons,  so  named  by  the  negroes 
'after  the  native  name  of  one  of  the  lemurs  of 
eastern  Africa.  It  has  the  general  shape  of  a 
weasel,  but  is  much  larger,  and  has  a  thick,  soft 
yellowish  fur.  It  is  arboreal  in  its  habits,  climb- 
ing easily  by  aid  of  its  prehensile  tail,  and  feed- 
ing mainly  on  insects.  It  makes  a  docile  and 
gentle  pet. 

Potts'town,  Pa.,  borough,  Montgomery 
County ;  on  the  Schuylkill  River,  and  on  the 
Pennsylvania  and  Philadelphia  &  R.  R.R.'s;  35 
miles  northwest  of  Philadelphia.  It  was  laid 
out  as  a  town  in  1752,  and  was  at  first  named 
Pottsgrove;  in  1815  it  was  incorporated  as  a 
borough  and  named  Pottstown ;  the  size  of  the 
borough  was  increased  in  18S8.  It  is  the  trade 
centre  of  a  fertile  agricultural  region;  and  there 
is  also  a  considerable  amount  of  mineral  wealth 
in  the  vicinity.  The  borough  is  noted  for  its 
manufactures  of  iron  and  steel ;  it  contains  roll- 
ing mills,  blast  furnaces,  steel  mills,  bridge 
works,  boiler  works,  nail  factories  and  manu- 
factories of  agricultural  implements,  also  cigar 
factories,  carriage  works,  planing  mills,  and 
creameries.  It  has  a  public  high  school  and 
school  library,  and  is  also  the  seat  of  the  Potts- 
town Business  College,  and  of  the  Hill  School, 
a  private  non-sectarian  secondary  school  for 
boys.     Pop.    (1890)    13,285. 

Potts'ville,  Pa.,  borough,  county-seat  of 
Schuylkill  County;  on  the  Schuylkill  River  near 
its  source,  and  on  the  Pennsylvania,  the  Lehigh 
v.,  and  the  Philadelphia  &  R.,  and  the  Central  of 
N.  J.  R.R.'s ;  75  miles  northwest  of  Philadelphia. 
It  was  first  settled  in  1800,  was  incorporated  in 
182S,  and  made  the  county-seat  in  1851.  It  is 
situated  among  the  Schuylkill  anthracite  coal 
fields,  and  is  one  of  the  most  important  mining 
centres  and  shipping  points  of  the  region.  Its 
manufacturing  interests  are  also  of  importance; 
they  include  steel  mills,  blast-furnaces,  rolling 
mills,  and  foundries ;  also  planing  mills,  cotton- 
velvet,  and  silk  mills.  It  was  in  Pottsville  that 
anthracite  coal  was  first  successfully  used  in 
smelting  iron  ore.  Among  its  more  important 
buildings  are  the  county  court-house  and  jail,  a 
public  hospital  and  the  Pottsville  Athenseum. 
The  Athena;um  contains  a  library,  and  the 
borough  also  has  a  public  school  library  and 
the  county  law  library.  There  are  a  public  high 
school,  two  Roman  Catholic  parish  schools,  and 
the  Commercial  Union  School.  The  chief  exe- 
cutive officer  of  the  borough  is  a  burgess,  who 
holds  office  for  three  years ;  the  legislative  body 
is  a  borough  council,  which  also  has  power  to 
appoint  many  of  the  city  officers  ;  the  city  auditor, 
city  treasurer  and  the  school  directors  are  elected 
by  the  people.  Pop.  (1890)  14,117;  (1900) 
15,710. 

Pottsville  Conglomerate,  the  name  by 
which  the  millstone-grit  at  the  base  of  the  coal 
measures  is  generally  known  in  Pennsylvania,  be- 
cause it  has  its  greatest  development  at  Potts- 
ville, near  the  eastern  edge  of  the  anthracite 
fields.  It  is  there  more  than  a  thousand  feet 
thick,  but  toward  the  west  and  north  grows 
thinner.  The  rock  is  composed  of  sand  and 
pebbles,  chiefly  of  quartz,  giving  it  considerable 
hardness. 


Potvin,  po-van,  Charles,  Belgian  author: 
b.  Mons,  Belgium,  2  Dec.  1S18;  d.  Lxelles  i 
March  1902.  He  was  educated  in  the  Catholic 
University  at  Louvain,  became  professor  of  na- 
tional literature  at  Brussels,  in  1883  conservator 
of  the  Wiertz  Museum  there,  and  in  1881  a 
member  of  the  Belgian  Academy.  He  was  editor 
of  *La  Nation'  in  1850-3,  and  in  1862  became 
editor  of  the  'Revue  de  Belgique.^  His  writings 
comprise  volumes  of  verse  and  criticism,  in- 
cluding: 'Marbres  Antiques  et  Crayons 
Modernes'  (1862);  'Jacques  d'Arteveldc* 
(1861);  'L'Histoire  des  Lettres  en  Bclgique' 
(1882),  and   'L'Art  Grec>    (1895). 

Pouched  Dog.     See  Dasyure. 

Poughkeepsie,  p6-kip'si,  N.  Y.,  city,  coun- 
ty-seat of  Dutchess  County;  on  the  east  bank  of 
the  Hudson  River,  and  on  the  New  York  C.  &  H. 
R.  and  the  Central  N.  E.  R.R.'s ;  about  70  miles 
north  of  New  York  city.  It  has  regular  steamer 
connections  with  all  the  Hudson  River  ports, 
and  a  bridge  spanning  the  Hudson  at  this  point 
connects  the  city  with  the  West  Shore  Railroad 
on  the  west  side  of  the  river.  Electric  lines 
connect  the  city  with  cities  and  towns  on  both 
sides  of  the  Hudson.  Part  of  the  city  is  on  a 
plateau  extending  back  from  the  river,  and  part 
of  it  is  on  the  slope  to  the  river. 

It  was  settled  about  1698  by  the  Dutch.  On 
the  same  site  there  had  been  an  Indian  village 
called  Apokeepsing,  meaning  "safe  harbor."  It 
was  the  capital  of  the  State  during  the  Revolu- 
tionary War.  The  State  convention  which  ratified 
the  National  Constitution  met  here  in  1788. 
Alexander  Hamilton  was  one  of  the  leading 
members  of  the  convention.  In  1799  the  vil- 
lage was  incorporated  and  in  1854  it  was  char- 
tered as  a  city.  The  cantilever  bridge,  which 
was  opened  in  1889,  cost  about  $5,000,000.  Its 
length  is  7,100  feet,  it  has  three  cantilevers,  and 
rests  on  six  massive  piers.  The  chief  industrial 
establishments  are  foundries,  machine  shops, 
lumber  mills,  cooperages,  mowing  machine  works, 
shoe  factory,  cigar  factories,  patent  medi- 
cine works,  breweries,  and  flour  mills.  Two 
miles  north  of  the  city  is  the  Hudson  River 
State  Hospital  for  the  Insane,  and  in  the  city  is 
Saint  Barnabas  Hospital,  a  Home  for  Old  Ladies, 
Home  for  Old  Men,  and  a  Home  for  the 
Friendless.  East  of  the  city  is  Vassar  College 
(q.v.).  The  educational  institutions  of  the  city 
are  the  Eastman  Business  College,  Berkely 
School  for  boys,  Lyndon  Hall  School  for  girls, 
Riverview  Military  Academy,  a  high  school,  pub- 
lic and  parish  graded  schools,  the  Adriance 
Memorial  Library,  containing  25,000  volumes, 
and  the  libraries  connected  with  several  of  the 
schools.  The  Vassar  Brothers  Institute  is  one 
of  the  fine  buildings  of  the  city.  College  Hill 
Park  has  an  area  of  100  acres.  There  are  sev- 
eral fine  church  buildings.  The  revised  charter 
of  1900  provides  for  a  mayor,  who  holds  office 
two  years,  and  a  council.  The  city  owns  and 
operates  the  waterworks.  Pop.  (1890)  22,206; 
(1900)  24,029. 

Poultney,  poIt'nT,  Vt.,  town,  Rutland 
County ;  on  the  Poultney  River,  and  Lake  St. 
Catherine,  and  on  the  Delaware  &  Hudson  rail- 
road, 18  miles  southwest  of  Rutland.  It  is  in 
an  agricultural  region :  slate  is  quarried  in  the 
town  and  vicinity,  and  there  are  slate  manu- 
factures, a  foundry  and  machine  shops.  It  is 
situated  in  a  picturesque  country  in  the  Green 
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Mountains,  the  lake  affords  facilities  for  boating 
and  tishing;  consequently  the  town  has  become 
popular  as  a  summer  resort,  and  contams  sev- 
eral hotels.  It  has  a  public  high  school  estab- 
lished in  1887,  and  is  also  the  seat  of  the  Troy 
Conference  Academy,  a  coeducational  secondary 
school.     Pop.   (1890)   3,031;   (1900)   3.108. 

Poulton,  powl'ton,  Edward  Bagnall,  Eng- 
lish scientist:  b.  Reading,  Berkshire,  27  Jan. 
1856.  He  was  educated  at  Oxford  and  was  de- 
monstrator in  the  anatomical  department  of  the 
University  Museum  1877-9,  and  lecturer  in  nat- 
ural science  at  Keble  College  1880-9,  as  well  as 
at  Jesus  College  1880-8.  In  1889  he  became  a 
fellow  of  the  Royal  Society  and  since  1893  has 
been  university  professor  of  zoology  at  Ox- 
ford. He  delivered  a  course  of  lectures  before 
the  Lowell  Institute,  Boston,  Mass.,  in  1894  on 
'The  Meaning  and  Use  of  Colors  in  Animals.* 
He  is  the  author  of  'The  Colors  of  Animals' 
(1890);  'Charles  Darwin  on  the  Theory  of 
Natural    Selection'    (1896). 

Poultry,  a  term  designating  collectively  all 
birds  which  have  been  domesticated  for  their 
flesh  or  eggs,  including  fowls,  ducks,  ^  geese, 
turkeys,  guinea  fowls,  peacocks  and  pigeons. 
The  word  "fowl"  once  included  game-birds,  but 
now  applies  only  to  the  domestic  kinds  and  in- 
cludes fowls,  turkeys,  guineas  and  all  of  the 
great  family  Phasianida:.  Ph'easants,  however, 
belong  to  a  smaller  genus,  Phasianus,  which 
though  kept  in  captivity  are  not  readily  domes- 
ticated. 

Origin. —  The  common  fowl  which  makes  up 
the  largest  class  of  domestic  poultry  is  sup- 
posed to  have  originated  in  western  Asia. 
Darwin  believed  all  domestic  fowl  to  have 
sprung  from  a  single  species,  the  jungle-cock 
{Callus  bankiva),  which  still  is  found  in  the 
jungles  of  India  in  the  wild  state.  His  belief 
was  founded  upon  the  facts  that  G.  bankiva 
closely  resembled  the  black-breasted  red  game 
of  to-day,  one  of  the  oldest  varieties  of  domes- 
tic fowl  known;  that  it  crosses  readily  with  the 
common  hen,  producing  fertile  offspring;  that  it 
resembles  domestic  fowl  in  voice  and  action ; 
that  it  is  readily  domesticated,  and  that  ac- 
cording to  his  observation  it  produced  fertile 
offspring  when  crossed  with  other  species  of 
wildfowl,  and  that  sterile  offspring  resulted  when 
other  wild  species  were  crossed  with  domestic 
fowl.  On  this  latter  point  it  is  believed  that 
Darwin  was  in  error,  and  that  many  varieties  of 
common  fowl  have  descended  from  several  wild 
species  and  their  crosses.  In  support  of  this 
belief  it  is  known  that  several  domestic  varie- 
ties bear  a  much  closer  resemblance  to  other 
wild  species  than  they  do  to  G.  bankiva.  The 
Oriental  games,  for  example,  resemble  G. 
giganteus  much  more  closely  than  they  do  G. 
bankiva;  indeed  the  G.  giganteus  kept  in  domes- 
tication by  the  natives  of  the  Malay  Peninsula 
at  the  present  time  are  so  like  the  Malay  breed 
of  our  domestic  fowl  that  they  might  be  con- 
sidered the  same.  Among  the  wild  fowl  now 
in  existence  which  may  have  contributed  largely 
or  in  slight  degree  to  the  foundation  of  the 
common  fowl  are  G.  bankiva  (or  G.  fcrru- 
gineus)  from  southern  India  only ;  G.  sonneratii, 
found  in  Hindustan ;  G.  furcatus  from  Java ;  G. 
stanleyi  from  Ceylon ;  G.  giganteus.  the  Kulm 
fowl  of  the  Malay  Peninsula;  and  others  not  so 
well  known. 


The  characteristics  of  the  domestic  fowl  are 
as  follows:  Beak  heavy;  gullet  enlarged  to 
form  a  crop;  small  stomach;  gizzard  strong  to 
crush  hard  seed ;  two  long  feet  (sa:ca)  adapted . 
to  scratching,  running  and  perching;  wings  not 
suited  to  long  flight;  gregarious,  polygamous, 
domestic  in  the  extreme;  prolific;  period  of  in- 
cubation 21  days ;  young  covered  with  down  and 
able  to  run  about  as  soon  as  hatched ;  brave  in 
defense;  flesh  and  eggs  prized  as  human  food. 

History. —  Fowls  are  the  oldest  of  our  domes- 
ticated animals,  so  far  as  history  records.  The 
earliest  record  is  to  be  found  in  a  Chinese 
encyclopsedia  compiled  from  ancient  documents, 
where  it  says  "fowls  are  creatures  of  the  west." 
Fowls  were  introduced  into  China  in  a  dynasty 
1400  years  B.C.,  and  the  Chinese  considered  the 
Indian  region  as  their  source.  They  were  also 
mentioned  by  Aristophanes  between  400  and 
500  B.C.,  and,  it  is  said,  are  figured  on  Babylo- 
nian cylinders  between  the  6th  and  7th  cen- 
turies B.C.  Mention  of  fowls  is  also  made  in 
the  writings  of  the  Greek  and  Roman  authors 
Theognis,  Aristotle,  Diodorus,  ^schylus, 
Plutarch,  Plato,  and  Pliny,  and  are  supposed 
to  have  been  taken  into  the  British  Isles  by  the 
Romans,  who  regarded  them  as  sacred  to  Slars. 
The  cock  has  in  all  ages  occupied  an  exalted 
position  as  an  emblem  symbolizing  courage 
among  the  ancient  Gauls  and  afterward  among 
the  French,  who  used  it  on  their  ensign  after 
the  Revolution.  It  figures  also  in  the  Bible 
and  has  been  used  in  Christian  art  to  symbolize 
the  Resurrection.  At  the_  present  day  it  is  re- 
garded  as   a   herald   of   victory. 

E.rteiit  and  Imfortanee  of  the  Poultry  In- 
dustry.—  Poultry  husbandry  is  an  old  art  and  a 
new  science,  for  it  is  only  within  the  present 
century  that  special  attention  has  been  given 
to  raising  poultry  as  a  commercial  enterprise ; 
and  only  since  about  1880  has  any  real  effort 
been  made  to  classify  the  information  on  the 
subject  into  anything  like  a  science.  The  ex- 
planation of  this  advance  may  be  found  first  in 
the  fact  that  this  class  of  domestic  animals 
supply  human  food,  second  in  importance  and 
value  only  to  the  dairy  products.  The  egg 
offers  the  most  digestible  form  of  meat  known, 
and  one  which  can  be  cooked  in  the  greatest 
number  of  attractive  ways,  and  the  flesh  forms 
an  article  of  diet  universally  prized.  The  sec- 
ond reason  is  found  in  the  fact  that  poultry, 
particularly  fowls  and  pigeons,  are  variable  and 
plastic  in  the  hands  of  the  breeder,  and  can  be 
rapidly  and  skilfully  made  to  acquire  new  forms 
and  colors.  In  no  branch  of  animal  husbandry 
have  so  striking  results  been  accomplished  as  in 
poultry-breeding.  Observe  the  large  number  of 
varieties  at  the  present  time,  and  note  the  con- 
trast between  the  mammoth  Brahma  weighing  12 
pounds,  and  the  diminutive  Bantam  of  the  same 
name  weighing  20  ounces  ;  the  brilliantly  spangled 
Hamburg  and  the  sombre  Orpington ;  the  long 
tail  of  the  Yokohama  and  the  cushion-tail  of 
the  Cochin ;  the  clean  close  feathering  of  the 
Indian  game,  and  the  abundant  fluffy  feathering 
of  the  Asiatics ;  the  smooth  shanks  of  the  Ply- 
mouth Rock  and  the  feathered  shanks  of  the 
Langshan ;  the  great  prolificacy  of  the  sprightly 
Leghorn,  and  the  large  solid  muscle  of  the  un- 
productive, clumsy  Indian  game.  Also  note  the 
great  variety  in  plumage  both  in  color  and  in 
form,  the  spangled,  laced,  penciled,  striped, 
barred,  or  solid-colored  feathers,  ragged  in  the 
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frizzles  and  downy  in  the  silky ;  varieties  of  fowls 
with  eyes  varying  in  color  from  black,  to  pearl, 
bay  or  gray ;  fowls  with  rose  combs,  leaf  comb, 
single  or  pea  comb,  and  fowls  with  or  without 
beards  and  crests,  and  showing  in  their  plumage 
every  color  of  the  spectrum.  Then  realize  that 
all  these  have  been  produced  within  the  history 
of  man  from  a  single  or  at  most  a  few  wild 
species  of  jungle- fowl.  Moreover,  all  these 
(more  than  loo  varieties)  breed  true  with  a 
potency  that  is  remarkable. 

The  following  figures  show  the  recent  growth 
of  the  poultry  industry  in  the  United  States ; 
In  1879  t'le  number  of  "barnyard  fowl"  was 
102,272,135;  in  1889,  258,871,125.  In  1879,  the 
product  was  456,910,916  dozens  of  eggs ;  in 
1889,  819,722,916  dozens;  in  1899,  1,293,818,144 
dozens.  In  1895  —  2,282,414  cases  of  30  dozen 
eggs  each  were  received  in  New  York  city ; 
in  1896  —  2,594,894  cases;  in  1897,  2,751,833;  and 
in  1898  —  2,709,880  cases.  In  igoo  the  value 
of  poultry  in  the  United  States  was  $136,891,877. 
The  value  of  eggs  in  one  year  was  $144,286,370. 
There  are  5,739,000  farms  in  the  United  States 
containing  250,681,593  chickens,  ducks,  turkeys 
and  geese  more  than  three  months  old,  or  42 
head  of  fowls  to  each  farm,  worth  $70,000,000. 
There  are  now  about  350,000,000  old  and  young 
chickens,  ducks,  geese,  turkeys,  and  other  do- 
mestic fowls  on  American  farms  producing 
yearly  for  market  $150,000,000  worth  of  poultry 
and  $225,000,000  worth  of  eggs.  About  a  third 
as  much  more  is  consumed  at  home,  making  a 
total  valuation  of  $500,000,000. 

VALUE  OF  EGGS   PRODUCED   IN    THE    10   BEST    STATES. 

1.  Iowa    99,621,920  dozen  at  10    c.  ..  .$10,016,707 

2.  Ohio    91,766,630  "  "  ii.ic...  10,280,769 

3.  Illinois    ....86,402,670  "  "  10.3c....  8,942,401 

4.  Missouri   ...85,203,290  "  "      9.8c 8,315,371 

5.  Kansas    73,190,590  "  "  9.9c....  7,237,111 

6.  Indiana  ....70,782,200  "  *'  10.5c....  7,441.944 

7.  Penna    67,038,180  *'  "  13.5c....  9,080,725 


8.   New    York.  .62,096,690 


"    13.8c....     8,630,062 


Poultry  and  eggs  form  16.3  per  cent  of  all 
animal  products  produced  in  the  United  States, 
being  greater  in  value  than  any  except  dairy 
products,  including  milk,  butter  and  cheese,  and 
all  animals  sold  or  slaughtered.  The  poultry  and 
eggs  sold  in  the  United  States  in  one  year  is 
worth  $189,731,370  more  than  the  wool  product. 
The  poultry  and  egg  product  of  1899  exceeded 
in  value  the  wheat  crop  of  28  states  and  terri- 
tories. The  eggs  marketed  in  one  year  in  the 
United  States  are  of  more  money  value  than  all 
the  gold  and  silver  mined  in  a  year,  and  the 
same  is  true  of  the  value  of  the  poultry  output. 
The  number  of  eggs  produced  per  capita  are  203 
valued  at  $1.89.  The  average  price  per  dozen 
for  eggs  throughout  the  United  States  is  11. 15 
cents.  It  is  estimated  that  in  New  York  city 
the  average  egg  consumption  is  nearly  one  egg 
per   day   for   each   inhabitant. 

More  than  50  poultry  papers  are  published 
in  the  United  States,  several  of  which  report 
circulations  of  30,000  to  50,000  copies  to  each 
issue.  In  addition  to  this  nearly  all  agricultural 
and  live-stock  papers  conduct  poultry  depart- 
ments. In  order  to  hatch  the  billions  of  chickens 
produced  each  year  more  than  50  kinds  of  incu- 
bators are  manufactured  in  the  United  States, 
which  leads  all  nations  in  this  field  of  inventive 
skill.  In  1890  a  500-hen  poultry  farm  was  an 
object  of  wonder,  but  now  there  are  thousands 
of     poultry     plants     having     1,000     hens     and 


many  which  have  2,000  to  3,000  or  more,  besides 
broiler  and  squab-duck  establishments  which 
turn  out  more  than  50,000  per  year.  Neverthe- 
less, out  of  62  State  agricultural  colleges  in 
the  United  States  only  10  offered  in  1904  poultry 
instruction  in  any  form.  To  Cornell  University 
is  due  the  credit  of  giving  the  first  regular 
course  of  ^  poultry  instruction  in  the  United 
States,  which  occurred  in  the  winter  of  1891. 
At  Kingston,  R.  I.,  was  opened  in  1898  the  first 
poultry  school,  where  students  could  devote 
several  weeks  (six)  to  the  study  of  poultry. 
Of  the  agricultural  experiment  stations  in  the 
United  States  only  six  have  made  any  adequate 
provision  for  investigation. 

Poultry  Keeping. —  Successful  poultry  keep- 
ing depends  upon  five  factors : 

First,  a  location  in  proximity  to  good  mar- 
kets, with  access  to  cheap  grain  and  having  a 
rich,  well  drained  soil,  temperate  climate,  and 
sheltered  situation. 

Second,  suitable  buildings.  These  should  be 
warm  in  winter,  cool  in  summer,  light  and  dry 
at  all  times.  There  should  be  about  six  square 
feet  of  floor-space  per  hen,  six  to  eight  cubic 
feet  of  air-space  to  each  pound  live  weight,  one 
square  foot  of  glass  surface  to  twelve  square 
feet  of  floor  surface ;  and  each  hen  should  have 
from  150  to  200  square  feet  of  grass-covered 
yard.  Allow  six  to  eight  inches  perch  room 
for  small  breeds,  eight  to  ten  inches  for  medium 
sized  breeds,  ten  to  twelve  inches  for  large  breeds. 
Every  house  should  have  a  dust-box  containing 
sifted  coal-ashes  and  land  plaster ;  and  dark- 
ened nests,  one  foot  square,  and  si.x  inches  deep. 

Third,  the  right  kind  of  food  skilfully  fed. 
Fowls  are  natural  grain  eaters,  great  insect 
hunters,  and  to  a  large  extent  grazers,  there- 
fore they  should  be  fed  a  good  variety  of 
grains,  an  abundance  of  meat  and  plenty  of 
green  food.  The  fowl  not  having  teeth  must 
be  supplied  with  grit  for  grinding.  This  should 
include  both  cracked  oyster  shell,  and  hard, 
cracked,  flinty  rock.  The  ration  best  suited  to 
egg-production  should  contain  digestible  nutri- 
ents in  a  ratio  of  one  pound  protein  to  about 
five  pounds  carbo-hydrates,  and  should  be  so 
fed  that  the  appetite  will  be  kept  good.  Fowls 
should  become  neither  very  fat  nor  very  poor. 
The  best  laying  hen  is  the  one  that  is  in  the 
best  physical  vigor.  In  this  condition  she  will 
have  a  little  surplus  fat  in  her  body.  A  good 
ration  for  egg-production  is  to  feed  night  and 
morning  a  mixture  of  whole  grain,  consisting  of 
about  equal  parts  by  weight  of  corn,  wheat  and 
oats,  feeding  more  of  the  two  latter  in  pro- 
portion at  the  morning  meal  which  should  be 
light,  only  enough  to  keep  the  fowls  busy.  At 
night  they  should  have  all  they  can  eat.  At 
noon  feed  what  they  will  eat  up  clean  within  a 
few  minutes  of  a  meal  mixture  containing  equal 
parts  by  weight  of  wheat  bran,  wheat  middlings, 
corn  meal,  ground  oats  and  meat  scraps,  mixed 
with  cooked  turnips  and  little  potatoes  and 
about  five  per  cent  of  cut  clover  hay.  Skimmed 
milk  should  be  used  to  scald  this  feed  if  possi- 
ble. Plenty  of  water  and  fresh  vegetables 
should   always   be   kept   accessible. 

Fourth,  good  fowls  carefully  bred.  There 
are  great  differences  between  varieties  cf  fowls 
and  also  between  individuals  of  the  same  strain. 
It  has  been  found  by  trap-nest  records  that  a 
hen  has  laid  251  eggs  per  year,  while  the  aver- 
age of  a  good  many  flocks  laid  only  about  140 
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eggs  per  year,  and  several  fowls  were  wholly 
iinproducti\c.  There  is  also  great  diflference 
in  the  rapidity  of  growth,  shape  of  body  and 
quality  of  flesh  of  individuals.  Therefore  a 
rigid   selection  of  the  very  best  to  breed  from 

COMPOSITION    OF    EGGS    AND    POULTRY. 


Hen    

Pullet    

Capon    . . . . 
Fresh   egg 


Water 


55.8 
55-4 

21. 0 

65-7 


Ash 


3.8 
3.4 
3.7 

12.2 


Protein 


21.6 
21.2 
19.4 
1 1.4 


Fat 


17 
18 
33-9 
8.9 


should  be  practised.  It  will  pay  to  keep  pure- 
bred chickens  because  they  are  more  uniform 
in  size,  shape  and  color,  which  makes  them 
more  attractive  to  sell,  more  alike  in  habits  and 
characteristics,  and  this  will  result  in  greater 
production  and  better  health.  Their  eggs  hatch 
more  satisfactorily  because  similar  in  size,  shape 
and  te.xture,  and  will  bring  higher  prices.  A 
good  working  rule  in  making  breeding  hens  is 
to  allow  one  male  for  25  hens  of  the  Mediter- 
ranean breeds;  one  male  to  15  or  20  hens  of 
the  American  breeds ;  one  male  to  8  to  10  of 
the  Asiatic  breeds.  The  proportion  will  vary, 
however,  according  to  the  power  of  individuals. 

Fifth,  ability  to  hatch  and  rear  chickens. 
To  grow  chickens  successfully  six  things  should 
be  observed,— keep  them  warm,  dry,  clean,  busy 
and  hungry,  and  keep  them  growing.  Feed  a 
ration  of  bread  and  milk  and  boiled  egg  for  the 
first  few  days,  then  add  a  mixture  of  several 
small  or  cracked  grains,  including  hulled  oats, 
wheat,  corn,  millet,  sorghum  seed,  Kafir  corn 
and  about  one  fifth  by  weight  of  the  best  meat 
scraps  with  plenty  of  skimmed  milk  to  drink. 

Varieties  of  Fowls. —  There  are  more  than 
no  varieties  of  domestic  fowl  that  breed  true 
and  are  well  known  in  the  United  States  at  the 
present  time.  Of  these,  96  varieties,  includmg 
bantams,  are  recognized  by  the  American  Poul- 
try Association  as  standard-bred.  In  addition 
to  these  many  well  established  varieties  exist 
in  other  countries.  All  the  standard-bred  fowls 
are  grouped  into  eleven  great  classes  by  the 
official  poultry  publication,  'The  American 
Standard  of  Perfection.'  This  classification  of 
breeds  is  based  on  similarity  of  characteristics, 
on  blood  relationship,  and  on  place  of  origin : 

American  Class. —  This  is  the  largest  class 
in  the  'Standard.'  It  has  five  breeds  divided  into 
fourteen  varieties:  (l)  Barred,  white  and  buff 
Plymouth  Rocks;  (2)  silver,  golden,  white,  buff, 
partridge,  black  and  silver-penciled  Wyandottes ; 
(3)  black  and  mottled  Javas;  (4)  American 
Dominiques;  (5)  Buff  Orpington.  With  the 
exception  of  the  Orpington  the  whole  American 
class  of  fowls  has  been  originated  in  the  United 
States,  and  all  are  of  composite  blood,  and  com- 
bine to  a  high  degree  egg-producing,  flesh-mak- 
ing and  maternal  qualities.  They  are  medium  to 
large  in  size,  compact  and  meaty,  extremely 
hardy;  good  layers  of  medium-sized,  dark  to 
light-brown  eggs ;  careful  mothers :  fairly  active. 
Their  shanks  are  smooth  and  the  skin  is  yellow, 
except  in  the  case  of  black  Wyandottes,  Javas 
which  have  dark  shanks,  and  Orpingtons 
which  have  white  shanks.  All  have  red  ear- 
lobes.  The  Plymouth  Rocks  all  have  medium 
sized  single  combs  and  rich  bay  eyes.  The 
Wyandottes  have  rose  combs  with  a  spike  fol- 
lowing the   shape  of  the  head,  and  bright  bay 


eyes.  The  Javas  have  small  single  combs,  and 
the  Dominiques  a  rose  comb.  The  buff  Orping- 
tons are  the  largest,  the  cock  weighing  lo'/i 
pounds,  the  hen  S'/j.  The  Plymouth  Rock  and 
Java  come  next,  the  cock  weighing  g'/z,  the  hen 
7J/2,  while  the  Wyandotte  and  Dominique  weigh, 
—  cock  8;/2,  hen  6;/^. 

The  barred  Plymouth  Rocks  are  perhaps  the 
most  popular  fowls  in  America.  Their  origin, 
like  that  of  most  of  the  domestic  breeds,  is  dis- 
puted and  obscure.  They  were  first  brought  to 
public  notice  in  Massachusetts  in  1850  or 
Connecticut  in  i860,  and  are  thought  to  have 
been  derived  from  a  cross  between  the 
American  Dominique  and  the  black  Java ; 
others  assert  that  they  were  the  result  of 
a  cross  between  a  common  hawk-colored  male 
and  a  black  Cochin  hen.  It  is  most  likely  that 
the  barred  Plymouth  Rock  contains  the  blood 
of  several  varieties,  and  is  due  to  man's  good 
sense  in  seizing  upon  a  happy  accidental  com- 
bination of  size,  form,  color,  hardiness,  maternal 
qualities  and  general  excellence  rarely  equaled, 
followed  up  by  a  systematic  effort  to  produce  the 
particular  type  found  in  the  barred  Plymouth 
Rock  and  which  up  to  that  time  was  possessed 
by  no  other  breed.  White  Plymouth  Rocks 
originated  in  Maine  in  1878,  and  were  admitted 
to  the  'Standard'  in  1888.  They  are  said  to  be 
a  sport  from  the  barred  Rocks.  That  a  white 
Leghorn  cross  was  used  in  their  development  is 
also  certain.  Buff  Plymouth  Rocks  were  admit- 
ted to  the  'Standard'  in  1893.  They  are  sup- 
posed to  be  the  result  of  a  cross  between  buff 
Cocliin  and  barred  Rocks,  yet  good  authorities 
claim  that  they  have  no  Plymouth  Rock  blood 
in  their  makeup.  They  are  prolific,  grow  well, 
have  a  popular  color  and  are  gaining  rapidly  in 
public   favor. 

Wyandottes  are  a  valuable  breed,  the  first 
variety  of  which  was  the  silver  Wyandotte,  which 
originated  in  i858  in  New  York  State  and  was 
admitted  to  the  'Standard'  in  1883;  it  was  the 
result  of  a  cross  between  silver  Sebrights  and 
buff  Shanghais,  or  silver-spangled  Hamburgs 
and  dark  Brahmas  or  Cochins.  They  are  small- 
boned,  full-breasted,  plump,  meaty,  and  quick  to 
mature,  about  a  pound  lighter,  and  laying  smaller 
eggs  than  Plymouth  Rocks.  Golden  Wyan- 
dottes originated  in  Wisconsin,  in  1881,  and 
admitted  to  the  'Standard'  in  1888,  were  formed 
by  crossing  pea-comb  partridge  Cochins  and 
single-comb  brown  Leghorns,  or  else  bv  crossing 
buff  Cochins  and  golden  Sebrights.  The  white 
Wyandotte  is  the  most  popular  variety  of  all  the 
Wyandotte  family.  It  is  supposed  to  have  be- 
gun in  a  sport  from  the  silver  Wyandottes,  or  by 
a  cross  between  silver  Wyandotte  and  rose-comb 
white  Leghorn.  This  variety  is  a  close  rival  to 
the  barred  Plymouth  Rock  for  first  place  as  the 
most  useful  fowl  in  America,  and  has  the  ad- 
vantage of  white  plumage,  which  is  important 
for  market  poultry.  Black  Wyandottes  are  a 
sport  from  the  silvers;  and  buff  Wyandottes  are 
becoming   popular. 

Asiatic  Class. —  This  class  consists  of  three 
breeds,  embracing  eight  varieties,  as  follows : 
(i)  light  and  dark  Brahmas;  (2)  buff,  partridge, 
white  and  black  Cochins;  (3)  black  and  white 
Langshans.  As  a  class  these  are  meat  fowls, 
and  are  the  heaviest  fowls  known,  the  light 
Brahma  being  the  largest  cock,  12  pounds,  hen, 
10  pounds;  Cochin  cock,  11  pounds,  hen  8j4; 
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Langshan,  cock,  lo;  hen,  7.  They  are  rather 
poor  layers,  producing  small  to  medium  brown 
eggs.  They  are  hardy,  excellent  mothers,  al- 
though inclined  to  be  too  broody,  and  of  kind 
disposition ;  shanks  and  toes  heavily  feathered, 
skin  yellow,  heavily  feathered,  ear-lobes  red, 
combs  medium,  single  in  Cochins  and  Langshans 
and  pea-comb  in  Brahmas.  The  light  Brahma  is 
most  popular  as  a  meat  fowl,  and  the  Cochin  for 
exhibition  purposes.  Cochins  were  introduced 
into  England  from  China  in  1843,  as  Shanghais 
or  Cochin  Chinas.  They  were  of  many  types 
and  colors,  very  large  and  awkward.  Brahmas 
are  said  to  come  from  native  Malayan  sources, 
but  it  is  more  likely  that  they  were  improved 
from  the  old  Shanghai  fowl.  The  Langshans 
represent  a  valuable  but  not  very  popular  breed 
from  North  China,  introduced  into  England  in 
1872  and  admitted  to  the  *  Standard'  in  1883. 
They  lay  very  dark-shelled  eggs,  have  black 
shanks  and  pink  skin,  and  are  the  most  active 
and  least  broody  of  the  Asiatic  class. 

Mediterranean  Class. —  This  large  and  pop- 
ular class  consists  of  five  breeds  divided  into 
twelve  varieties,  and  are  more  widely  distributed 
throughout  the  world  than  any  other  family 
of  poultry.  The  breeds  are:  (i)  Single- 
comb  brown,  rose-comb  brown,  single-comb 
white,  rose-comb  white,  black,  buff,  and  silver 
duck-wing  Leghorns;  (2)  mottled  Anconas; 
(3)  white  and  black  Minorcas ;  (4)  blue  Anda- 
lusians ;  (s)  black  Spanish.  As  a  class  they 
are  noted  for  their  activity,  egg-producing  and 
non-sitting  qualities  and  for  their  _  early  ma- 
turity; they  are  medium  to  large  in  size,  the 
Minorcas  and  black  Spanish  weighing, —  cock, 
8  pounds,  hen,  6J4 ;  blue  Andalusians, —  cock, 
61/2,  hen,  55^ ;  the  Leghorns  and  Anconas  should 
weigh  about  6  pounds  for  cock  and  41/2  for  hen. 
Hens  of  this  class  lay  medium  to  large  pure 
white  eggs  and  are  poor  sitters  and  unreliable 
mothers.  All  have  smooth  shanks  and  single 
combs  except  the  two  rose-combed  varieties ;  and 
all  have  white  ear-lobes.  Though  originally 
from  a  warm  country  about  the  Mediterranean, 
and  although  they  have  large  combs  and  close 
feathering,  they  prove  remarkably  hardy  and 
prolific   in   northern   climates. 

Among  Leghorns  the  brown  variety  is  perhaps 
more  uniform  in  type  than  any  other,  but  not  so 
uniform  in  color.  White  Leghorns  are  supposed 
to  be  a  sport  from  one  of  the  other  Leghorns. 
They  are  larger  than  the  brown,  lay  larger 
eggs  that  are  a  little  whiter,  and  are  the  most 
popular  laying  fowl  in  the  world.  Black 
Leghorns  are  a  variety  imported  from  Italy  in 
1872  and  admitted  to  the  'Standard'  in  1876. 
They  are  a  pure  variety  of  long  standing,  popular 
in  England  and  Switzerland,  where  they  are 
called  Italians,  but  their  color  makes  them  un- 
popular in  America.  Buff  Leghorns  are  gaining 
rapidly  in  favor,  but  as  yet  the  variety  is  not 
thoroughly  fixed  as  to  type  or  color,  although 
it  is  recognized  by  the  'Standard'  and  has  made 
great  progress.  Silver  duck-wing  Leghorns  are 
little  bred,  and  are  kept  mostly  for  their  beauty 
and   for  exhibition. 

Black  Spanish  is  one  of  the  oldest  breeds 
known,  and  derived  from  Spain.  Columella 
wrote  about  them  nearly  2.000  years  ago,  and 
they  were  bred  pure  in  England  before  either 
Cochins  or  Brahmas.  Their  value  is  principally 
ornamental,  and  they  are  rather  delicate. 


Minorcas  probably  came  from  the  Island  of 
Minorca  in  the  Mediterranean,  and  are  sup- 
posed to  have  descended  from  the  black  Spanish, 
which  they  much  resemble,  although  larger  and' 
without  the  white  face.  They  were  imported 
to  the  United  States  in  1S80.  They  are  larger 
than  Leghorns,  slower  to  mature,  and  are  con- 
spicuous because  of  their  briHiant,  green-black 
plumage,  large  red  single  combs,  long  straight 
backs  and  deep  bodies.  Their  eggs  are  snow- 
white  and  larger  than  those  of  any  other  kind  of 
chicken. 

Polish  Class. —  This  family  consists  of  one 
breed,  having  eight  varieties,  namely;  White- 
crested  black,  golden,  silver,  white,  bearded 
golden,  bearded  silver,  bearded  white,  and  buff 
laced.  They  are  medium  in  size,  good  layers  of 
white  eggs,  and  non-sitters.  All  have  large, 
showy  crests,  owing  to  which  they  fall  easy 
victims  to  hawks  and  enemies.  They  have  in 
some  cases  beards ;  small  V-shaped  combs,  and 
slate  or  willow  shanks.  As  they  are  chiefly 
ornamental,  they  are  not  popular  in  the  United 
States. 

Hamburg  Class. —  This  is  a  Dutch  famil.y, 
small,  active  and  prolific,  with  rose-combs  with 
a  spike  turned  slightly  upward.  They  are  un- 
reliable sitters  and  mothers,  and  lay  small 
white  eggs.  Two  breeds  are  recognized,  in 
eight  varieties,— gold-spangled,  silver-spangled, 
golden,  silver  and  white  penciled,  and  black 
Hamburgs,  and  Red-caps. 

Red-caps  are  noted  for  their  beauty,  con- 
spicuous red  combs,  red  ear  lobes  and  spangled 
plumage.  They  are  delicate  and  in  most  re- 
spects  resemble   Hamburgs. 

Ftench  Class. —  Three  breeds;  (i)  Houdan; 
(2)  La  Fleche;  (3)  Creve-cocur.  This  class 
may  be  described  as  composed  of  ornamental 
table  fowls,  and  the  Houdan  is  the  only  variety 
at  all  common  in  the  United  States,  for  as  a  rule 
they  do  not  prove  hardy  in  this  climate.  All 
are  fairly  good  layers  of  medium-sized,  white 
eggs,  and  are  non-sitters.  All  have  large  crests, 
light  skin  and  shanks,  and  five  toes  on  each 
foot. 

English  Class. —  The  Dorkings,  white,  silver 
and  gray,  are,  first  of  all,  meat  fowls,  although 
also  fair  layers  of  large  white  eggs.  They  are 
robust  in  form  and  compact  in  flesh.  In  the 
United  States  they  are  delicate,  the  fact  that 
they  have  five  toes  is  a  disadvantage ;  and  the 
pale  skin  and  shanks  so  much  prized  on  all 
English  and  French  breeds  are  decidedly  ob- 
jectionable  in   the    United    States. 

Game  Class. —  The  games  are  supposed  to  be 
the  oldest  of  all  domestic  fowl.  They  were 
originally  kept  for  fighting.  Now  they  are 
largely  bred  for  exhibition  purposes,  and  are 
divided  into  two  families:  pit  games  and  ex- 
hibition games.  All  are  brave  and  cruel.  Their 
flesh  is  extremely  solid  and  fine  grain,  and  their 
plumage  close  and  scanty.  For  the  most  part 
they  are  only  fair  layers  of  dull-white,  small  to 
medium,  globular  eggs.  They  are  excellent 
mothers.  Every  variety  of  exhibition  game  is 
represented  in  the  bantams.  The  following 
varieties  are  recognized  as  standard-bred :  black- 
breasted  red,  brown  red.  golden  duck-wing,  sil- 
ver duck-wing,  red  pile,  white,  black,  and 
birchen. 

Five  varieties  are  grouped  as  Oriental  games, 
containing  four  breeds  as  follows ;  Cornish 
and     white,    Indian     game,    black-breasted    red 
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Malay,  black  Sumatra,  black-breasted  red  Malay 
bantam.  The  characteristics  of  this  class  are 
large  size,  coarse  flesh,  cruel  disposition  (al- 
though they  are  poor  fighters)  and  unsatisfac- 
tory laying  qualities,  although  they  make  good 
mothers;  all  have  yellow  skin  and  shanks. 

Btmlams  other  than  Games.— This  class  com- 
prises l6  varieties  grouped  under  7  breeds 
nanielv:  golden  and  silver  Sebright:  white  and 
black  ' rose-combed  bantam;  white-booted  ban- 
tam; light  and  dark  Brahma;  buff,  partridge, 
white,  and  black  Cochin;  black-tailed,  white 
and  black  Japanese;  white-crested  white,  and 
buff-laced  Polish,  and  many  other  varieties  not 
admitted  to  the   'Standard.' 

Miscellaneous. — Among  the  miscellaneous 
breeds  not  otherwise  classified  there  are: 

(i)  Silkies,  an  old  and  very  beautiful  breed 
that  have  been  bred  wholly  without  natural 
feathers,  but  with  a  beautiful  downy,  hair-like 
coat  in  two  colors,  black  and  white.  (2)  Friz- 
zles, a  breed  that  has  its  entire  plumage  ruffled 
and  crumpled,  turning  in  unnatural  directions, 
and  is  kept  only  as  an  oddity.  (3)  Sultans,  a 
very  beautiful  breed,  valuable  as  a  lawn  fowl. 
They  resemble  Polish  in  most  respects,  except 
that  they  have  feathered  legs.  Russians,  Sii- 
matras,  and  rumpless  fowls  are  also  in  this 
class  of  oddities  and  ornamentals. 

The  breeds  of  fowl  can  be  arbitrarily  classi- 
fied as  to  their  utility  characteristics,  as  follows : 

Best   General 
Best  Layers  Best   for  Meat  Purpose 

Leghorns  Indian   Games         Plymouth    Rocks 

Hamburgs  Dorkings  Wyandottes 

Minorcas  Brahmas  Rhode    Island    Reds 

Houdans  La    Fleche  Orpingtons 

Best  Molliers      Poorest  Mothers       Most   Hardy 
Wyandottes  Leghorns  Plymouth    Rocks 

Plymouth    Rocks  Minorcas  Leghorns 

Games  Hamburgs  Games 

Brahmas  Spanish  Wyandottes 

Least  Hardy  Most  Ornamental 

Dorkings  Polish  Black  Spanish   Silkies 

Spanish  Hamburgs  Sultans  Vokohamas 
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Poultry  as  an  Industry.  The  information 
of  the  present  article  will  he  given  under  the 
following  divisions:  (i)  The  demand;  (2) 
conditions  of  success;  (3  )details  to  be  observed; 
(4)  the  necessary  equipment;  (5)  the  profit  of 
the  industry. 


THE  DEMAND, 

There  is  a  steady  and  constantly  increasing 
demand  for  first-class  poultry  products,  both  in 
the  form  of  eggs  and  poultry  for  the  table,  and 
when  the  production  of  either  of  these  commod- 
ities is  combined  with  pure-bred  poultry  the 
producer  has  a  doubly  assured  and  considerably 
increased  income. 

There  is  certainly  no  danger  of  over-stock- 
ing the  market,  provided  the  quality  be  first 
class.  Statistics  prove  that  the  city  of  Greater 
New  York  consumes  more  eggs  each  year  than 
the  entire  Empire  State  produces.  The  two 
States  of  New  York  and  Pennsylvania  consume 
five  times  as  many  eggs  as  they  produce.  The 
importation  of  poultry  into  these  two  States 
is  even  proportionately  larger  than  that  of  eggs. 
The  people  who  produce  the  choicest  poultry 
for  the  tables  of  the  more  fastidious  residents 
of  our  great  Eastern  cities  realize  prices  more 
than  double  the  average  price  of  the  average 
poultry  products  marketed  in  those  same  cities. 
The  retail  price  of  strictly  first-class  eggs  dur- 
ing the  fall  and  winter  months  is  more  than 
three  times  the  average  summer  price  of  aver- 
age eggs  in  those  same  markets.  Tliere  is  a 
constant  demand  at  these  high  prices  for  a 
product  that  can  be  guaranteed  strictly  first 
class,  while  it  is  only  the  second-class  or  third- 
class  products  that  are  at  any  time  a  drag  on 
the  market.  The  people  are  being  educated  to 
the  fact  that  there  is  a  vast  difference  between 
fowls  of  the  same  age  for  table  purposes,  and 
that  even  fowls  of  the  same  variety  and  age 
vary  largely  in  quality  according  to  the  methods 
by  which  they  have  been  fatted  and  dressed. 

CONDITIONS    OF   SUCCESS. 

There  are  a  few  general  principles,  therefore, 
that  he  who  hopes  to  succeed  in  the  poultry 
business  should  become  familiar  with  before 
embarking  largely  in  this  enterprise.  I.  He 
must  ever  bear  in  mind  that  to  acquire  the 
greatest  profit  he  must  produce  the  finest  qual- 
ity. The  market  is  generally  glutted  with  the 
lower  grades  of  poultry  and  eggs.  These  are 
supplied  at  an  actual  loss.  2.  He  must  decide 
upon  some  one  branch  of  the  business  which  he 
will  make  his  specialty,  and,  having  made  his 
decision,  he  must  push  that  line  to  the  limit, 
cultivating  only  as  accessory  the  other  minor 
branches  of  the  industry.  In  making  this  de- 
cision he  must  give  careful  attention  to  his  own 
adaptability  to  his  chosen  branch  of  the  work, 
considering  well  his  location  and  surroundings, 
his  proximity  to  market,  and  the  demands  of 
that  market.  3.  He  must  be  prepared  to  apply 
the  business  principles  of  the  business  man  to 
the  poultry  industry.  He  must  apply  the  prin- 
ciples of  industry,  thrift,  and  economy  in  poul- 
try production  with  the  same  energy  and  persist- 
ence as  they  are  practised  in  our  great 
manufactories.  In  fact,  he  becomes  a  manufac- 
turer, converting  the  raw  materials  of  the  farm 
crops  into  those  finely  finished  products,  eggs 
and  poultry. 

DETAILS  TO  BE  OBSERVED. 

Having  decided,  for  example,  that  egg  pro- 
duction for  the  city  inarkets  shall  be  his  chief 
aim.  he  must  proceed  in  building  up  his  busi- 
ness  with    that    particular   object   constantly    in 
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view.     In  this  work  the  following  hints  will  be 
useful : 

1.  Selection  of  his  Variety. — He  must  keep 
but  one  variety,  so  that  his  eggs  may  be  as 
nearly  uniform  in  color  and  size  as  possible. 
Boston  calls  for  a  brown  egg;  New  York  pre- 
fers a  white  egg.  Each  city  will  pay  a  few 
cents  per  dozen  more  for  eggs  of  its  favorite 
color.  The  Asiatics- — Brahmas  and  Cochins  — 
and  the  Americans — Plymouth  Rocks  and  Wy- 
andottes  —  produce  the  brown  eggs.  The  Med- 
iterranean varieties  —  Leghorns,  Minorcas,  and 
Anconas  —  are  the  largest  producers  of  the 
white  eggs. 

He  must,  however,  in  selecting  his  variety, 
remember  that  the  Brahmas  and  Cochins  will 
produce  but  few  eggs  until  eight  months  old, 
while  the  Plymouth  Rocks  will  lay  at  six 
months,  and  the  Wyandottes  and  Leghorns  at 
five  months. 

If  he  intends  to  grow  his  own  young  stock 
he  must  provide  incubators  and  brooders  for 
the  non-sitting  Mediterranean  varieties,  while 
the  Asiatic  and  American  varieties  will  hatch 
and  rear  their  own  young. 

He  must  also  calculate  on  building  warmer 
and  more  comfortable  houses  for  the  Mediter- 
raneans than  will  be  necessary  for  the  close- 
fitting  rose-combs  of  the  Wyandottes  or  the 
small  pea-combs  of  most  of  the  Asiatics.  All 
the  Mediterranean  varieties  have  large  combs 
and  pendulous  wattles,  very  susceptible  to  frost. 
The  Plymouth  Rocks,  with  their  medium  sized 
combs,  come  between  the  extremes  described, 
in  this  particular. 

The  time  of  year  when  he  stocks  his  plant 
will  decide  whether  he  shall  start  by  purchasing 
eggs  for  hatching  or  shall  purchase  fowls  for 
his  foundation.  If  he  begins  in  the  spring,  and 
is  equipped  with  incubators  for  hatching  —  and 
few  now  depend  exclusively  on  the  hens  for 
hatching  and  rearing  —  then  he  will  start  more 
cheaply  by  purchasing  eggs  from  some  reliable 
breeder  of  his  chosen  variety.  In  the-  fall  of 
the  year  it  is  best  to  start  by  buying  pullets 
then  four  to  six  months  old  and  ready  to  begin 
producing  eggs. 

2.  Care  of  the  Stock. — No  hen  can  be  a 
profitable  egg  producer  unless  she  is  kept  com- 
fortable and  happy.  More  poultry  plants  have 
been  wrecked  and  abandoned  because  of  neglect 
in  caring  for  the  fowls  than  by  any  other  cause. 
The  questions  of  food  and  shelter  will  be  con- 
sidered under  those  headings,  so  we  shall  con- 
tent ourselves  here  with  merely  mentioning  two 
items : 

(a)  Cleanliness. — The  hen  is  not  an  exact- 
ing tenant  but  she  is  naturally  rather  fastidi- 
ous about  some  things,  and  she  has  a  right  to 
be.  She  must  have  her  bath,  and  that  bath  is 
not  a  water  bath,  but  a  dust  bath  in  which  she 
can  wallow  occasionally  and  sift  her  feathers 
full  of  fine  dust.  This  looks  to  be  dirty,  but  it 
is  not :  simply  dusty.  Her  quarters,  further- 
more, must  be  frequently  cleansed.  All  drop- 
pings should  be  removed  from  the  dropping- 
board  at  least  once  each  week,  and  a  little 
sweetening  of  the  surroundings  by  a  liquid  dis- 
infectant and  insecticide  is  most  advisable. 
Fresh  straw  as  a  litter  for  the  floor  of  the 
house  should  be  provided  occasionally,  and  the 
nests  —  the  receptacles  for  those  fresh  eggs  so 
susceptible  to  any  taint  —  should  be  renewed 
with  fresh  material   frequently. 


(6)  Water. — Since  an  egg  is  two  thirds  wa- 
ter, it  seems  useless  to  argue  for  a  constant 
supply  of  pure,  fresh  water.  If  this  is  provided, 
a  hen  will  drink  20  times  a  day.  If  it  is  not 
supplied,  her  natural  thirst  will  compel  her  to 
drink  from  filthy  pools  wherever  she  can  find 
them,  even  from  the  cow  tracks  in  the  mud  of 
the  barnyard.  Is  it  strange  that  fastidious  peo- 
ple are  becoming  so  particular  as  to  specify  how 
the  hens  that  produce  their  eggs  shall  be  sup- 
plied with   food  and  water? 

3.  The  Separation  of  the  Sexes. — This  sub- 
ject is  attracting  much  attention  of  late,  and 
properly.  So  soon  as  the  cockerels  can  be  de- 
termined from  the  pullets  they  should  be  sepa- 
rated. Both  sexes  develop  much  more  satisfac- 
torily when  kept  by  themselves.  The  cocks 
should  be  removed  from  the  yards  at  the  close 
of  the  breeding  season,  say  in  June,  not  to  re- 
turn until  January  or  February.  This  much  for 
the  best  interests  of  the  fowls  themselves. 

But  it  is  for  a  better  and  more  certain 
quality  of  the  eggs  that  we  urge  a  separation 
of  the  se.xcs.  When  a  hen  that  has  been  mated 
produces  an  egg,  that  egg  has  been  fertilized 
at  a  certain  point  in  its  passage  down  the  ovi- 
duct. _  From  the  moment  of  said  fertilization 
until  it  is  deposited  in  the  nest  —  under  normal 
conditions  aljout  12  hours  —  the  heat  of  the 
hen's  body  has  caused  the  process  of  incuba- 
tion to  progress.  If  some  great  excitement  pre- 
vents the  hen  from  depositing  the  egg  until  the 
next  day,  the  egg  shows  bloody  streaks.  We 
have  known  eggs  to  be  thus  retained  by  the  hen 
for  60  hours,  so  that  at  the  time  the  egg  was 
laid  the  heart  beats  of  the  embryo  chick  could 
be  seen  with  the  naked  eye. 

While  the  process  of  incubation  practically 
ceases  as  soon  as  the  freshly-laid  egg  reaches 
a  temperature  as  low  as  80°,  yet  succeeding 
hens  coming  on  the  nest,  perhaps  several  of 
them  the  same  day,  each  warm  that  fertile  egg 
up  above  90°  and  the  process  of  incubation  is 
resumed.  Where  eggs  are  gathered  at  irregular 
periods  —  too  often  only  "every  few  days"  —  it 
can  readily  be  seen  that  only  absolutely  infertile 
eggs,  those  laid  by  unmated  hens,  are  safely 
fresh,  and  many  institutions,  and  even  private 
families,  are  now  making  their  contracts  for 
"virgin  eggs." 

On  the  other  hand,  eggs  that  are  absolutely 
infertile  may  be  kept  in  almost  any  temperature 
without  spoiling.  We  have  placed  such  eggs 
in  an  incubator  and  kept  them  there  for  three 
weeks  at  a  temperature  above  100°  all  the  time, 
and  at  the  end  of  that  period  amateurs  could 
not  distinguish  them  from  fresh  eggs.  Only  the 
infertile  egg  will  bear  transportation  in  warm 
weather,  and  only  those  who  will  take  care  to 
have  such  can  hope  to  realize  the  highest  prices. 

4.  Poultry  Diseases. — This  subject  is  now 
very  properly  attracting  much  attention  in  our 
agricultural  colleges.  All  desire  to  be  excused 
from  eating  the  eggs  of  a  diseased  hen.  One's 
comfort  comes,  however,  in  the  fact  that  dis- 
eased hens  do  not  lay  many  eggs.  There  is  a 
further  satisfaction  in  the  knowledge  that  the 
much-talked-of  fowl  cholera  is  a  rare  disease. 
Only  a  very  few  well-authenticated  outbreaks  of 
this  disease  have  occurred  in  this  country. 
There  are  a  few  other  diseases  with  somewhat 
similar  symptoms  that  are  frequently  mistaken 
for  cholera. 

(a)  Diarrhoea    and    Dysentery. — These     dis- 
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eases  arc  both  usually  brought  on  by  neglect  in 
the  matter  of  food  and  drink.  Pure  water  is 
one  of  the  first  essentials,  and  tlie  fowls  usually 
having  an  unnatural  thirst,  the  pure  water  is 
an  easy  medium  for  administering  some  of  the 
simple  remedies,  such  as  the  Douglass  mixture 
or  a  little  carbolic  acid  in  the  water.  With 
brooder  chicks  many  of  these  irregularities  of 
the  bowels  are  caused  solely  by  extremes  of  heat 
and  ccld.  Chicks  under  three  weeks  old  will 
scarcely  endure  day  and  night  extremes  of  more 
than  15  or  20  degrees  without  manifesting  bowel 
trouble,  however  carefully  they  may  be  fed. 
With  mature  fowls  in  confinement,  a  failure  on 
the  part  of  the  attendant  to  provide  them  with 
grit,  gravel,  oyster-shell,  and  broken  bone  is  a 
fruitful  cause  of  these  two  diseases.  Sour  and 
rancid  food  w'ill  also  cause  diarrhoea,  while 
fowls  nearby  fed  on  sound  grains  will  be  free 
from  it. 

(b)  Roup. — This  is  by  far  the  most  com- 
mon disease  to  which  our  domestic  fowls  are 
subject.  It  is  generally  considered  contagious, 
but  the  most  careful  experimenters  have  failed 
to  identify  the  germ  or  to  inoculate  a  well  fowl 
from  a  diseased  one.  Still  we  advise  caution, 
and  recommend  that  affected  birds  be  isolated. 
Roup  being  simply  an  aggravated  cold  which 
rapidly  takes  on  the  catarrhal  form,  prevention 
is  most  advisable.  Under  buildings  we  shall 
urge  freedom  from  draughts  and  dampness, 
which  are  the  most  prolific  causes.  The  bird 
taken  in  the  early  stages,  kept  warm  and  dry, 
fed  liberally,  and  the  throat  and  nasal  passages 
sprayed  with  a  weak  solution  of  carbolic  acid 
or  an  emulsion  of  unrefined  petroleum,  will  gen- 
erally recover.  If  he  gets  seriously  ill,  kill  and 
bury  him. 

5.  Tile  Kinds  of  Food. — This  is  a  subject  on 
which  volumes  could  be  written.  In  brieit,  since 
analyses  show  that  the  egg  and  the  body  of 
the  young  bird  are  almost  identical,  we  may 
conclude  that  the  food  that  is  best  for  egg  pro- 
duction is  almost  the  best  also  for  the  growing 
fowl.  When  the  fowl  is  grown  and  is  about 
ready  to  be  fatted  for  market,  then  a  different 
ration  is  best,  as  will  be  shown. 

For  either  the  growing  chick  or  the  egg- 
producing  hen,  in  addition  to  the  grits,  bone,  and 
shell  already  referred  to,  the  best  results  are 
obtained  by  a  liberal  supply,  in  large  variety  of 
form,  of  the  three  following  classifications  of 
food: 

(a)  The  Grains. — These  are  the  natural 
food  of  our  domestic  fowls.  They  grow  in  such 
a  variety  in  this  country  that  there  is  no  excuse 
for  limiting  our  fowls  to  a  scanty  variety. 
Many  erroneously  suppose  that  what  a  hen 
picks  up  first  is  best  for  her.  Throw  down  a 
few  handfuls  of  corn,  wheat,  oats,  and  millet 
to  a  bunch  of  fowls  and  the  corn  will  be  taken 
first,  the  others  in  the  order  named.  Notice 
that  this  is  in  the  order  of  the  size,  instinct 
teaching  them  to  take  first  that  of  which  they 
can  get  the  most  in  the  shortest  time.  Now  the 
corn  is  the  grain  that  ordinarily  should  be  fed 
the  most  sparingly.  It  is  so  rich  in  the  carbon- 
aceous, or  fat-making,  elements  that  it  is  nei- 
ther a  good  egg-maker  or  a  good  flesh-producer. 
To  feed  to  fowls  thin  in  flesh  or  to  feed  on  a 
very  cold  evening,  to  enable  the  fowls  to  keep 
up  their  temperature  through  a  long  night,  corn 
is  best. 


Of  all  our  grains  we  esteem  oats  the  besi 
Fowls  do  not  take  so  kindly  to  oats  as  to  wheat 
which  we  rank  as  second.  Use  these  twc 
grains  alternately.  Do  not  mix  your  grains. 
Give  them  something  different  each  time  if 
possible.  Kaffir  corn  is  one  of  our  very  best 
poultry  foods.  Sorghum  seed  and  broom-corn 
seed  are  very  similar.  Buckwheat  and  sun- 
flower seed  in  moderate  quantities  are  excellent. 
Never  feed  more  grain  than  they  will  clean  up 
in  a  few  minutes,  unless  you  bury  it  among  the 
litter  so  that  they  must  scratch  and  work  for  it. 
Better  that  your  fowls  be  kept  slightly  hungry 
and  in  working  condition  than  too  fat. 

There  is  not  so  much  necessity  for  soft  foods 
as  most  people  imagine.  With  plenty  of  grit 
to  do  the  grinding,  fowls  will  do  well  a  longer 
time  on  the  grains  fed  whole  than  on  any  other 
rations.  There  are,  however,  two  forms  of  the 
grains  that  we  urge  to  be  used  freely,  namely, 
common  coarse  bran  constantly  in  boxes,  dry, 
where  the  fowls,  young  and  old,  can  get  all  they 
will  eat  of  it,  and  ground  oats.  This  last  we 
like  to  feed  mixed  with  bran  for  the  middle-of- 
the-day  feed  —  the  only  time  we  think  it  advis- 
able to  feed  soft,  wet  food. 

(b)  The  Greens. — The  hen  at  liberty,  or  in 
a  state  of  nature,  in  summer  consumes  a  large 
qu'antity  of  green,  succulent  food — clover, 
white  clover,  alfalfa,  lawn-grass,  plantain,  and  a 
score  of  other  forms  of  greenness  will  be  found 
in  her  full  crop  as  she  comes  up  to  the  perch 
at  night.  On  such  a  ration,  together  with  the 
grains  she  picks  up,  she  does  her  best  at  the 
egg-basket,  or  puts  on  good  flesh  the  most  rap- 
idly. This  should  teach  us,  therefore,  what  tc 
supply  her  in  the  cold  weather  if  we  wish  he' 
to  do  then  the  work  of  summer.  We  must  sup- 
ply these  green  things  to  her.  Cabbages  and 
mangel  wurtzels,  one  each  hung  in  her  pen,  are 
good.  Clover  and  alfalfa,  harvested  before  the 
stalks  have  become  woody,  cut  into  short 
lengths,  steamed  or  wet  with  hot  water,  and 
then  dried  out  in  part  with  the  bran  or  chopped 
oats  —  this  is  the  most  dependable  of  all  gfeen 
foods  in  winter. 

(f)  The  Meats. — "As  full  as  an  egg  is  of 
meat"  is  an  old-time  proverb.  The  white  of  an 
egg  is  largely  albumen,  and  this  is  best  supplied 
to  the  laying  hen  in  some  form  of  meat.  The 
hen  at  liberty  gets  many  a  bug  and  worm.  The 
hen  in  confinement  must  have  these  supplied 
if  she  is  to  produce  eggs.  The  growing  and  fat- 
tening fowl  also  needs  the  meat  in  some  form. 

Avoid  as  far  as  possible  the  meat-meals  of 
the  trade,  of  uncertain  origin  and  quite  likely 
to  be  adulterated.  Use  the  coarse  granulated 
beef-scraps  whose  contents  can  generally  be  dis- 
covered. These,  having  been  prepared  by  steam 
cooking,  keep  well  in  any  climate.  Add  to  these 
an  abundant  supply  of  clean-cut  bone  and  the 
combination  is  cheaper,  richer,  and  better  than 
even  the  ground  bone  obtained  by  grinding  fresh 
bones  secured  from  the  butcher. 

(d)  Fattening  Fozcis. — Where  it  is  desired 
to  quickly  finish  either  young  or  old  birds  for 
the  market,  the  crate-fattening  process  has  no 
equal.  Two  birds  are  confined  to  a  slatted 
coop  two  feet  each  way.  and.  for  convenience  in 
handling  the  droppings,  the  bottoms  are  slatted 
also.  The  most  successful  food  is  some  skim 
milk  or  buttermilk,  thickened  to  the  consistency 
of   batter    with    finely    ground    and    sifted    oats. 
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Feed  in  a  small  trough  in  front  of  the  coop  all 
the  birds  will  consume  in  20  minutes,  then  re- 
move the  trough,  returning  it  clean  for  the  next 
feeding.  Some  give  an  occasional  feed  of  grit 
and  cut  bone  with  advantage.  Three  weeks  is 
as  long  as  birds  can  be  fed  by  this  method ;  in 
that  time  many  will  gain  40  per  cent  some  50 
per  cent.  The  improvement  in  the  quality  of 
the  flesh  is  as  noticeable  as  is  the  increase  in 
quantity.  To  advance  a  cockerel  weighing  3'  > 
pounds  and  worth  10  cents  per  pound,  to  one 
weighing  S  pounds,  worth  15  cents  per  pound, 
in  three  weeks,  at  a  food  cost  of  8  cents,  is  to 
almost  double  one's  investment,  and  many  'are 
doing  this  very  thing.  The  yellow-skinned  bird 
takes  on  a  quality  of  flesh  well  distributed  and 
having  the  white  skin  and  white  flesh  so  much 
desired  by  epicures. 

(c)  The  Secret  of  Successful  Feeding. — To 
put  it  in  a  word,  it  is  variety.  Whether  feeding 
for  eggs  or  for  growth,  your  aim  must  be  to 
have  the  fowl  consume  and  assimilate  the  largest 
possible  quantity  of  food  and  then  convert  and 
manufacture  this  into  eggs  or  flesh.  With  the 
hen  as  with  the  dairy  cow,  the  individual  with 
the  best  digestive  apparatus  is  the  one  you  can 
feed  most  profitably,  and  you  must  constantly 
cater  to  her  appetite;  when  she  gets  tired  of 
one  thing,  have  something  else  more  appetizing 
to  tempt  her  to  eat  more  of  it. 

THE   NECESS.\RY  EQUIPMENT. 

(a)  Houses. — We  have  already  intimated 
that  the  houses  must  be  clean  and  comfortable. 
In  order  to  be  comfortable  they  need  not  be 
made  warm  with  artificial  heat.  Fowls  will  en- 
dure intense  cold  if  it  is  dry  cold.  Their  bodies 
generate  enough  heat,  if  properly  conserved,  to 
keep  them  comfortable  through  the  danger 
period  —  the  night  time.  In  the  day  they  should 
have  an  opportunity  to  exercise  and  make  their 
blood  circulate  in  scratching  in  the  litter  on  the 
floor  for  their  grain  ration. 

The  simplest  and  best  houses  we  have  ever 
seen  are  12  feet  wide  and  of  any  length  desired 
so  as  to  be  divided  into  compartments  each  12 
feet  square.  The  rear  posts  are  4M  feet  high, 
the  front  posts  512  feet  high,  the  rear  rafter  9 
feet  long,  and  the  front  rafters  5  feet  long. 
This  makes  a  house  low  at  the  back  and  only  7 
feet  high  at  the  apex  of  the  rafters,  which  is 
about  two  thirds  of  the  distance  from  the  rear 
to  the  front. 

When  the  rafters  are  set,  sheeting  boards  are 
put  on  the  back  and  roof  lengthwise.  Over 
these  the  best  quality  of  three-ply  tarred  paper 
is  placed,  running  from  the  ground  at  the  rear 
to  the  front  eaves.  This,  if  treated  to  a  coat 
of  hot  gas  tar,  twice  the  first  year  and  once  each 
year  thereafter,  will  last  for  a  dozen  years  or 
more,  and  it  will  be  a  house  "air-tight  at  the 
back."  The  front  and  ends  may  be  covered 
with  finished  weather-boarding  and  painted,  but 
if  so  the  ends  shouJd  be  lined  witli  the  tarred 
paper. 

Be  sure  that  the  house  is  only  414  feet  high 
at  the  back.  Build  the  dropping-boards  3''$  feet 
wide,  exactly  half  way  between  the  floor  and  the 
roof.  Use  2  x  4-inch  scantling,  flat  side  up,  and 
running  lengthwise  of  the  house,  for  perches. 
These,  if  placed  6  inches  above  the  dropping- 
boards,  will  place  your  fowls  at  night  10  feet 
distant    from   the   front   or   cold   portion   of  the 


house  and  will  give  them  a  very  limited  space 
overhead,  so  the  warmth  of  their  bodies  will 
not  be  scattered  but  will  be  retained  where  it 
will  keep  most  combs  from  freezing  in  the  cold- 
est weather. 

Put  one  window  in  the  front  of  each  com- 
partment. Do  not  be  too  lavish  of  glass.  It  radi- 
ates the  heat  and  makes  the  house  cold  at  night. 
A  window  2^  by  4>4  feet  is  large  enough.  If 
hung  on  hinges,  it  serves  as  a  door  through 
which  one  can  step  out  from  each  compartment 
into  its  corresponding  yard  in  front.  A  small 
exit  hole,  8  .x  14  inches,  in  the  front  for  the  use 
of  the  fowls  makes  sufficient  ventilation  in  win- 
ter. In  April  the  glass  hinged  windows  may  be 
removed  and  replaced  until  November  or  later 
with  wire-screening  doors. 

All  nest  boxes,  feed  boxes,  etc.,  should  be 
attached  to  the  front  and  sides  of  each  com- 
partment. i','2  feet  above  the  floor,  so  as  to  leave 
the  entire  floor  area  for  scratching  room  for  the 
fowls. 

Each  compartment  being  12  x  12  feet,  and 
each  hen  requiring  a  floor  area  of  6  square  feet 
in  order  that  she  maj'  have  sufficient  room  for 
healthful  exercise,  it  will  be  readily  seen  that 
24  hens  is  the  proper  number  of  occupants  for 
each  compartment.  A  house  of  this  kind,  120 
feet  long,  divided  into  10  compartments,  hold- 
ing 240  hens,  shouJd  not  cost  more  than  $240, 
or  $1  per  hen.  Do  not  be  deluded  into  the  idea 
of  making  the  walls  double  and  stuffing  the 
space  between  with  straw  or  sawdust.  The  thin 
walls,  if  made  air-tight  as  directed,  are  better 
in  every  respect  and  the  house  will  be  dryer 
and  more  wholesome. 

(b)  Incubators  and  Brooders. — Better  buy 
these  from  those  who  have  learned  how  to  make 
them.  There  are  a  dozen  good  incubators  on 
the  market.  Purchase  the  one  that  seems  to 
you  simplest  and  best.  After  some  experience 
you  may  learn  to  make  large  bo.x  brooders  out 
of  discarded  piano  bo.xes  that  will  save  you 
some  money,  and  give  greater  area  for  the 
chicks  than  the  brooders  you  buy.  Those  of 
the  writer  are  .S'-^xsJ/^  feet,  2  feet  high  at  the 
back,  3V2  feet  high  at  the  front,  with  32x3 
feet  window  in  the  front.  They  are  built  on  12- 
inch  plank  set  edgewise  for  a  foundation,  thus 
allowing  room  for  the  lamp-box  underneath  the 
back.  When  chicks  no  longer  need  artificial 
heat,  the  heating  apparatus  may  be  removed 
and  this  brooder  used  as  a  colony  house  for  the 
youngsters  until  cold  weather. 

THE   PROFIT   OF   THE  INDUSTRY. 

This  must  depend  largely  upon  the  intelli- 
gence, skill,  energy,  and  location  of  the  operator. 
On  farms  the  cost  of  food  does  not  exceed  75 
cents  per  hen  per  year.  Where  everything  is 
bought,  in  most  localities  it  need  not  exceed  $1 
per  hen.  It  is  a  poor  class  of  hens  that  cannot 
be  made  to  average  120  eggs  each,  and  it  is  a 
poor  manager,  anywhere  east  of  the  Missouri 
River,  who  cannot  realize  2  cents  each  for  those 
eggs.  Deducting  food  cost  of  $1,  the  returns 
for  labor  and  investment  are  $1.40  per  hen. 
Many  are  averaging  180  eggs  per  hen  and  re- 
ceiving 2!/2  cents  each  for  the  eggs,  which  brings 
the  income  on  the  egg  business  up  to  $4.40  per 
hen. 

The  best  poulterers  are  combining  the 
branches   of  the   industry   by   raising  pure-bred 
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birds  of  some  variety  popular  and  saleable. 
They  sell  most  of  their  surplus  eggs  for  hatchmg 
during  February,  March,  April,  and  May,  the 
price  they  realize  varying  with  their  reputations, 
from  5  cents  to  50  cents  per  egg. 

Tlieir  next  sales  are  from  the  cull  male  birds 
of  their  early  hatchings.  These  go  for  broilers, 
at  from  35  to  "5  cents  each,  from  April  to  July. 
The  early  hatched  chicks,  at  one  pound  each, 
bring  more  than  those  three  times  as  large  but 
later,  in  the  Eastern  cities. 

The  early  hatched  pullets  become  egg-pro- 
ducers by  .-Xugust  and  September,  just  in  time 
to  replace  the  hens  that  have  quit  laying  on  ac- 
count of  the  moulting.  The  choicest  of  both 
sexes  are  reserved  for  breeding,  shovy,  or  sale 
purposes,  and  bring  fancy  prices.  It  is  no  un- 
usual return  for  such  a  fancier  to  have  an  in- 
come of  from  $S  to  $10  for  every  hen  that  he 
starts  the  year  with,  before  that  year  closes. 

T.  E.  Orr, 
Secretary  of  the  American  Poultry  Association 
and  Sxil^erintcndcnt  of  Poultry  at  the  Saint 
Louis  Exfosition. 
Pounce  (a  corruption  of  pumice^,  gum 
sandarach  or  some  other  substance  pounded  and 
sifted  very  fine,  to  rub  on  paper  in  order  to  pre- 
vent ink  from  spreading  on  it.  The  best  pounce 
for  this  purpose  is  ground  cuttlefish  bone. 
Pounce  is  also  the  term  applied  to  charcoal  dust 
enclosed  in  a  piece  of  muslin,  or  some  other 
open  stufif,  to  be  passed  over  holes  pricked  in  a 
work,  in  order  to  mark  the  lines  or  designs  on 
paper,  silk,  etc.,  placed  underneath,  which  are  to 
be  afterward  finished  with  a  pen  and  ink,  a 
needle,  or  the  like ;  or  to  any  other  coloring 
matter  prepared  and  used  in  a  similar  manner. 

Pound,  (i)  an  English  weight  of  two  differ- 
ent denominations,  avoirdupois  and  troy.  Since 
1856  the  legal  original  standard  weight  in  Great 
Britain  and  her  colonics  has  been  the  imperial 
pound  avoirdupois,  a  cylindrical  mass  of  plat- 
inum, grooved  near  the  top  and  bearing  the 
mark  «P.  S.  1844  i  lb.,"  the  two  letters  P.  S. 
signifying  "Parliamentary  Standard."  The 
pound  troy  in  Great  Britain  is  defined  as  5,760 
grains  and  is  divided  into  12  ounces,  being  used 
almost  entirely  for  measuring  bullion ;  the 
pound  avoirdupois  contains  7,000  grains,  divided 
into  16  ounces,  and  is  used  for  all  ordinary 
commodities.  The  imperial  standard  troy  pound 
constructed  in  1758  was  the  only  legal  original 
standard  weight  bet\veen  the  years  1824  and 
1856,  but  previous  to  these  years  certain  weights, 
both  troy  and  avoirdupois,  constructed  in  1858 
under  Queen  Elizabeth  had  been  the  standards. 
These  standards  w-ere  not  very  accurately  con- 
structed, and  through  constant  use  became  worn, 
but  the  pound  avoirdupois  probably  contained  as 
much  as  7,002  of  our  present  grains,  while  the 
pound  troy  weighed  5.759  grains.  In  the  United 
States  the  British  imperial  pound  avoirdupois 
has  been  copied  to  a  great  extent,  but  in  theory 
the  pound  avoirdupois  of  Elizabeth  is  legal  in 
this  country.  Edward  III.,  from  evidence  in  the 
official  records,  made  the  pound  avoirdupois 
the  standard,  and  Elizabeth  probably  copied  her 
standard  from  his  56-pound  weight,  although 
standards  had  existed  since  1497.  Tlie  troy 
pound  derives  its  name  from  the  city  of  Troyes, 
where  it  was  used  as  the  standard  of  weight  in 
the  fairs  held  in  that  city.  In  1497  it  was  made 
the  legal  weight  for  gold  and  silver,  and  some 


authorities  claim  it  was  also  used  for  bread, 
being  known  as  the  "old  commercial  weight  of 
England,"  and  containing  7,600  grains.  This 
troy  pound  displaced  the  monetary  pound  which 
had  been  in  use  from  the  times  of  the  Saxons, 
and  which  contained  5,400  or  5,420  grains  and 
was  divided  into  12  ounces  or  20  shillings.  At 
about  the  same  time  the  merchant's  pound  con- 
taining 6,775  grains,  divided  into  15  ounces, 
came  into  considerable  use.  (2)  Pound  is  also 
the  highest  monetary  denomination  used  in 
British  accounts,  being  equivalent  to  20  shillings 
or  240  pence,  and  originally  to  a  pound  weight 
of  silver  (or  of  the  alloy  used).  In  the  use  of 
pound  as  designating  money,  the  epithet  ster- 
ling is  generally  affixed  to  discriminate  from  the 
pound  weight.  (See  Weights  and  Me.\sures.) 
(3)  In  law-,  an  enclosed  space  for  keeping  cattle 
which  have  strayed  on  another  man's  ground, 
until  they  are  replevined  or  redeemed.  When 
cattle  are  put  into  pound  it  falls  to  the  person 
impounding  them  to  feed  them,  but  he  is  en- 
titled to  charge  the  owner  of  the  cattle  the  cost 
of  keeping  them  in  settling  with  him  for  the 
amount  of  damages  to  be  paid.  In  England,  an 
attempt  to  release  from  a  pound  cattle  lawfully 
impounded  is  punishable  by  a  fine.  In  Scotland 
the  seizing  of  stray  cattle  and  keeping  them  till 
damages  are  paid  is  called  poinding  of  cattle. 

Pound-net  Fishing,  any  fishing  which  is 
conducted  by  means  of  fi.xed  enclosures  of  con- 
siderable size  into  which  the  fish  are  led  by  suit- 
able guides,  and  within  which  they  are  confined 
by  appropriate  devices.  Under  this  head  will 
be  included  the  pound-nets  proper  and  trap-nets, 
as  well  as  the  simpler  forms  of  weirs,  which  to- 
gether constitute  a  class  of  automatic  fishing 
gear  quite  distinct  from  the  various  forms  of 
seines,  gill-nets,  etc.,  on  the  one  hand,  and  the 
small  fish-traps,  baskets  and  eel-pots  on  the 
other.  Devices  of  this  sort  are  employed  in 
the  prosecution  of  the  fisheries  in  many  parts  of 
the  world,  but  the  method,  although  not  orig- 
inating in  the  United  States,  has  here  been  more 
highly  elaborated  and  is  more  characteristic  of 
our  fisheries  than  elsewhere.  The  precise  form 
and  construction  of  pound-nets  varies  greatly 
in  different  localities,  owing  to  the  necessity  of 
adapting  it  to  local  conditions  of  bottom,  tides, 
currents,  the  kind  and  number  of  the  fish  sought, 
the  available  capital,  resourcefulness  of  the  fish- 
ermen, etc. 

Weirs. — The  terms  weir  and  pound  in  con- 
nection with  the  fisheries  are  to  a  great  extent 
used  interchangeably,  according  to  local  cus- 
tom. The  chief  distinction  between  a  weir  and 
a  pound-net  seems  to  lie  in  the  character  of  the 
enclosure  within  which  the  fish  are  confined. 
In  the  former  this  is  more  fixed  and  has  no  bot- 
tom which  can  be  lifted ;  in  the  latter  the  pound 
is  a  netting  bag  which  can  be  raised  to  the  sur- 
face. 

Tlie  most  primitive  apparatus  of  this  sort  in 
use  in  the  United  States  is  represented  by  the 
brush  weirs  employed  in  the  herring  fisheries 
of  Maine  and  Canada.  These  consist  of  brush 
walls  constructed  in  the  following  manner: 
Stout  stakes  from  6  to  8  inches  in  diameter  at 
the  butt,  and  20  to  35  feet  long,  according  to  the 
depth  of  the  water,  are  driven  into  the  bottom, 
to  a  distance  of  about  6  feet  and  3  feet  apart. 
Between  these  brush,  preferably  of  cedar  or 
spruce  for  the  bottom  courses,  is  woven  in  and 
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out  and  held  firmly  in  place  by  smaller  stakes 
placed  on  the  outside  and  bound  to  the  large 
body-stakes.  Toward  the  top  a  looser  construc- 
tion is  adopted  and  the  brush  is  placed  vertically, 
as  being  less  liable  to  be  carried  away  by  the 
current.  Sometimes  the  brush  is  constructed  in 
sections  ashore  and  subsequently  attached  to 
stakes  driven  in  the  proper  positions.  This  has 
the  advantage  that  the  brush  sections  can  be 
removed  and  saved  at  the  close  of  the  fishing 
season,  whereas  the  ordinary  weirs,  with  the  ex- 
ception of  such  brush  as  can  be  removed  from 
the  tops,  are  likely  to  be  totally  destroyed  by 
the  winter's  storms.  When  weirs  are  located 
on  a  bottom  of  solid  rock  into  which  no  stakes 
can  be  driven,  recourse  is  had  to  the  construc- 
tion of  a  platform  of  solid  plank,  which  serves 
as  a  bottom  to  which  the  poles  are  fastened. 
The  whole  is  heavily  weighted  and  held  in  place 
by  loading  it  with  stones.  In  form  and  size 
scarcely  two  weirs  are  alike,  but  each  is  adapted 
to  the  topography  of  the  bottom  and  the  charac- 
ter of  the  currents  to  which  it  is  related ;  and  so 
varied  are  they  that  each  is  known  to  the  local 
fishermen  by  a  specific  name.  New  weirs  are 
constructed  each  spring,  and  the  fishermen  study 
with  great  care  the  arrangements  of  the  chan- 
nels, the  conformation  of  the  bottom,  the  set  and 
force  of  the  currents  and  especially  the  road- 
ways along  which  the  schools  of  herring  move, 
locating  their  weirs  with  the  idea  of  intercepting 
the  greatest  possible  number  of  fish.  The 
simplest  form  is  perhaps  the  tidal  weir,  so 
arranged  that  fish  can  enter  at  openings  through 
which  the  water  flows  during  the  last  half  of 
the  flood  tide,  but  find  their  retreat  cut  off  during 
the  last  half  of  the  ebb.  The  captured  fishes 
are  left  stranded  at  low  water  and  can  be  gath- 
ered by  hand.  This  form  of  weir  has,  however, 
been  practically  abandoned,  and  more  elaborate 
structures  with  wings  and  leaders  adopted. 
These  have  the  advantage  of  acting  all  through 
either  the  flood  or  the  ebb  tide  or  both.  In  a 
typical  weir  of  this  type  the  inner  enclosuie  is 
more  or  less  circular  and  perhaps  lOO  to  150 
feet  in  diameter,  with  a  mouth  about  15  feet 
■wide.  The  wings  are  of  similar  construction 
and  about  100  to  150  feet  long,  diverging  from 
the  entrance  of  the  weir  into  which  they  enter 
as  the  sides  of  a  wedge-shaped  passageway  lead- 
ing to  an  interior  entrance  about  10  feet  wide. 
The  outer  ends  of  the  wings  are  curved  or 
hooked  in  various  ways  in  order  to  direct  toward 
the  weir  any  fishes  swimming  in  their  direction. 
Leaders  or  centre  fences  are  also  walls  of  brush 
passing  from  the  shore  or  bar  to  a  point  be- 
tween the  outer  hooks  of  the  wings.  They  may 
be  several  hundred  feet  long  and  are  arranged 
at  various  angles  to  the  weir  proper.  Among  the 
fishermen  a  complete  weir,  with  all  the  parts 
just  described  and  of  more  or  less  symmetrical 
plan,  is  known  as  a  patent  weir ;  but  very  often 
the  conformation  of  the  shore  or  the  presence  of 
a  bar  or  small  island  is  taken  advantage  of  and 
used  as  a  substitute  for  the  leader,  for  one  or 
both  of  the  wings,  or  for  a  part  of  the  wall  of 
the  enclosure,  in  order  to  lessen  the  labor  of 
construction.  As  a  result  we  have  bar  weirs, 
shore  weirs,  channel  w-eirs,  etc.  Sometimes  a 
trap-door  of  netting  is  so  placed  across  the 
mouth  of  the  weir  that  it  can  be  readily  raised 
by  pressure  from  without,  but  resists  a  push 
from  within,  thus  furnishing  an  additional  safe- 
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guard  against  the  escape  of  captives.  Owing  to 
their  construction  the  most  effective  method  of 
fishing  these  weirs  is  by  drawing  a  seine  through 
them  and  thus  removing  the  catch  whenever  de- 
sirable and  expedient.  Usually  this  is  done  at 
low  water. 

The  use  of  true  brush  weirs  is  almost  en- 
tirely limited  to  the  waters  of  Passamaquoddy 
Bay.  Where  weirs  are  employed  elsewhere  in 
the  United  States  their  walls  are  usually  con- 
structed in  whole  or  in  part  of  cotton-twine 
netting.  In  the  salmon  fisheries  of  the  Penob- 
scot River  and  Bay  a  form  of  weir  is  employed 
in  which  the  leader  or  run  and  the  wings  arc 
constructed  of  spruce  poles  and  alder  brush,  the 
second  and  third  pounds  of  netting  and  pro- 
vided with  wooden  floors  so  placed  that  the 
fish  are  left  stranded  at  low  water  on  the  floor 
of  the  third  or  fish  pound.  The  several  pounds 
are  arranged  either  across  the  channel  or  paral- 
lel to  the  shore.  In  the  Kennebec  River  the  shad 
weirs  are,  with  the  exception  of  the  leader,  which 
may  be  of  brush,  constructed  entirely  of  net- 
tmg,  and  they  have  no  floor  save  the  bottom  of 
the  river.  They  are  fished  by  means  of  small 
seines.  In  a  few  places  laths  have  been  substi- 
tuted for  brush  in  the  construction  of  small 
weirs.  On  the  north  shore  of  Cape  Cod,  where 
the  bottom  is  sandy  and  very  gently  shelving,  the 
leaders  are  often  half  a  mile  long  and  even  then 
the  bottom  of  the  w-eirs  is  nearly  dry  at  low 
water.  These  shallow-water  weirs  are  fished  in 
a  unique  manner.  At  low  water  light  two- 
wheeled  carts  are  driven  to  them  across  the 
sands  and  the  fish  are  simply  shoveled  or  bailed 
into  them  and  carried  to  the  shore. 

Pounds. —  A  pound-net  in  the  more  restricted 
sense  of  the  term  is  constructed  entirely  of  cord- 
age netting,  supported  and  held  in  place  by 
stakes,  and  consists  of  three  essential  parts :  the 
pound  or  bowl,  the  wings  and  the  leader.  The 
pound  is  located  off-shore,  usually  in  from  two 
to  four  fathoms  of  water  and  consists  of  a  bag 
of  very  stout  netting  of  about  one  inch  mesh,  the 
margin  of  which  is  supported  above  the  level 
of  the  water  by  stout  upright  stakes  driven  into 
the  bottom  at  suitable  intervals  which  vary  with 
the  character  of  the  ground  and  the  force  of  the 
waves  and  currents.  Where  the  bottom  is  rocky 
further  security  is  found  by  the  attachment  of 
anchored  guy  ropes  to  some  of  the  stakes.  The 
only  opening  in  the  pound  is  the  slit-like  en- 
trance, usually  about  six  feet  across,  on  the  in- 
shore side.  At  this  point  the  walls  of  the  net 
are  carried  inward,  in  order  to  render  the  open- 
ing less  conspicuous  from  the  inside,  and  are  sc 
arranged  that  by  means  of  suitable  ropes  they 
may  be  used  to  close  the  opening  when  the  net 
is  drawn.  The  bottom  of  the  pound  is  spread 
and  secured  by  means  of  ropes  which  pass 
through  loops  or  pulleys  near  the  bottom  of  the 
stakes.  The  pound  varies  in  diameter  from  45 
to  90  feet  or  more,  and  in  shape  may  be  circular, 
heart-shaped,  rectangular  or  irregular,  accord- 
ing to  local  custom  and  circumstances.  Some- 
times the  pound  is  divided  into  inner  and  outer 
compartments,  in  which  case  the  former  is  the 
real  pound  in  which  the  fish  are  collected  and 
retained ;  or  the  division  may  be  so  arranged  as 
to  classify  the  contents,  as  in  the  case  of  the 
pound-nets  of  Delaware  Bay,  many  of  which 
segregate  the  king  crabs  in  staked  enclosures. 
To  many  pound-nets  is  also  appended  at  the  side 
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a  pocket  or  netting  bag  of  convenient  size  and 
shape  for  the  purpose  of  keeping  fish  ahve  after 
they  have  been  removed  from  the  pound,  when 
it  is  desirable  not  to  market  them  mimediately. 

The  wings  are  vertical  fences  of  netting, 
diverging  from  the  entrance  to  the  pound  and 
having  a  length  of  too  feet  or  more.  The  ends 
directed  toward  the  shore  are  carried  toward  one 
another  in  the  form  of  a  semicircle,  but  leaving 
a  wide  opening  between  the  two  wings.  Ihe 
netting  of  which  the  wings  are  constructed  is 
lighter  than  that  forming  the  pound,  and  of 
about  I'/,  inches  mesh.  It  is  supported  by  stakes 
and  reaches  from  the  bottom  to  the  surface,  the 
lower  border  being  weighted  with  a  heavy  chain. 
The  exact  arrangement  of  the  wings  varies  end- 
lessly; sometimes  there  is  but  one;  sometimes 
they  have  the  form  of  an  arrow-head ;  frequently 
there  are  two  sets,  one  forming  the  inner  or 
smaller  "heart"  which  opens  directly  into  the 
pound,  and  receives  the  open  apical  end  of  the 
outer  or  large  "heart."  But  whatever  their  form 
they  are  designed  to  direct  the  fish  toward  the 
mouth  of  the  pound,  and  to  present  as  many  ob- 
stacles as  possible  to  its  passage  in  the  opposite 
direction.  The  leader  is  simply  a  straight  fence 
of  netting  running  from  a  point  at  or  near  the 
shore  to  just  within  the  opening  between  the 
wings.  It  is  made  of  lighter  cordage  and  much 
larger  mesh  than  either  the  pound  or  wings  and 
lengths  of  heavy  chain  or  other  sinkers  attached 
to  the  lower  margin  serve  to  keep  it  close  to 
the  bottom,  the  upper  edge  being  supported  at 
the  level  of  high  water  by  stakes. 

The  cordage  pound-net  is  capable  of  almost 
unlimited  modification,  and  the  fishermen  have 
shown  the  greatest  ingenuity  in  adapting  the 
principle  to  local  and  special  requirements.  Per- 
haps the  most  perfect  and  efficient  form  has  been 
developed  on  the  Great  Lakes,  where  the  pounds 
are  often  set  in  water  of  considerable  depth,  and 
the  bag  or  pound  proper  may  be  as  much  as 
fifty  feet  or  even  more  deep,  with  the  entrance 
in  the  form  of  a  funnel  projecting  into  its  in- 
terior. Size  and  shape  of  pound  and  wings  vary 
with  the  conformation  of  the  ground,  kind  and 
abundance  of  fish  and  direction  of  currents,  but 
are  very  largely  governed  by  local  prejudices 
and  regulations,  or  by  the  amount  of  capital 
available.  The  size  of  mesh  and  twine  in  pound, 
wings  and  leader  also  varies  greatly,  being  con- 
trolled by  the  strength  of  the  currents,  the 
amount  of  eel  grass,  marine  algae  and  flotsam 
which  accumulates,  the  kinds  of  fishes  sought, 
and  sometimes  by  local  regulations  and  cus- 
toms which  have  little  apparent  relation  to 
the  natural  factors.  A  leader  constructed  of 
netting  having  a  large  open  mesh  collects  less 
floating  material  and  is  consequently  less  likely 
to  be  carried  away  by  strong  currents  than  one 
of  small  and  close  mesh,  and  is  almost  as  effect- 
ive in  directing  fishes  into  the  wings  as  the  lat- 
ter. In  the  wings  and  pound,  however,  and 
especially  in  the  latter,  the  mesh  must  be  suffi- 
ciently close  to  retain  the  valuable  kinds  of 
fishes  in  the  blind  and  the  vigorous  dashes  for 
freedom  which  follow  the  discovery  of  their 
imprisonment.  Generally  in  the  sea-fisheries 
everything,  from  herring,  or  even  bait-fish  and 
squids,  to  bonitos  and  sturgeon,  is  desired ;  and 
the  nets  must  be  stout  enough  to  withstand  the 
fierce  rushes  of  sharks  or  other  sea-monsters. 
Consequently     a     small     mesh     of     very     stout 


twine,  often  reinforced  by  slings  of  stout 
rope,  is  employed.  If  the  fisheries  are  spe- 
cialized and  only  a  particular  kind  of  fish, 
as  whitefish,  shad  or  salmon,  is  desired,  the 
net  can  be  endowed  with  a  certain  selective 
property  by  using  a  mesh  just  small  enough  to 
retain  that  kind,  while  permitting  the  escape  of 
all  of  smaller  size.  As  the  object  of  leaders  is 
to  intercept  the  moving  schools  of  fishes  and  to 
direct  them  toward  the  enclosure,  they  are  natu- 
rally placed  in  such  positions  as  the  fish- 
ermen's knowledge  of  local  movements  and 
conditions  dictates.  They  may  begin  at  or 
near  a  shore  or  at  the  edge  of  a  bar 
and  their  length  varies  greatly  with  the 
gentleness  or  abruptness  of  the  slope  of  the  bot- 
tom, and  is  further  controlled  by  navigation  laws 
prohibiting  the  obstruction  of  channels.  Some- 
times owing  to  local  topography  or  to  the  set 
of  the  current  continuously  in  one  direction  the 
leader  is  arranged  with  an  opening  on  one  side 
only  so  that  fishes  swimming  in  but  one  direction 
are  taken.  When  located  in  tidal  waters,  how- 
ever, they  usually  have  double  wings  and  open- 
ings so  that  they  operate  with  both  ebb  and  flow 
of  the  tide  and  are  effective  against  fishes  mov- 
ing both  up  and  down  the  shore.  Frequently 
when  the  bottom  slopes  very  gently,  and  the  fish 
are  known  to  move  diffusely  or  in  scattered 
schools,  several  pound-nets  are  arranged  in 
lines  or  series,  the  leader  of  one  beginning  at 
the  outer  end  of  the  pound  of  another.  On  the 
Atlantic  coast  pound-nets  are  generally  placed 
singly  and  very  rarely  are  more  than  two  placed 
on  a  line,  but  in  Lake  Erie  four  or  even  more 
may  be  arranged  in  a  series,  the  last  member  of 
which  may  reach  far  out  into  the  lake  and  into 
deep  water.  Such  lines  must  be  extremely  ef- 
fective and  almost  completely  obstruct  the  pas- 
sage of  larger  fish.  But  perhaps  the  greatest 
ingenuity  is  shown  in  the  methods  of  fastening 
the  nets  to  the  bottom.  Usually  stout  stakes 
of  oak  or  other  wood  are  employed,  varying  in 
number,  length  and  thickness  according  to  re- 
quirements. Where  the  bottom  is  of  mud,  clay 
or  sand,  these  are  driven  in  by  use  of  a  pile- 
driver,  maul,  or  other  means,  for  about  si.x 
feet,  more  or  less,  according  to  the  holding  qual- 
ity of  the  ground,  force  of  current,  etc.  When 
the  bottom  is  soft  and  the  stakes  small  a  man 
is  often  suspended  in  a  sling  from  the  top  and 
the  stake  worked  into  the  ground  by  swinging 
it  back  and  forth.  On  sandy  bottoms  suction- 
pump  and  force-pump  pile-drivers  are  some- 
times employed  for  driving  the  stakes.  Where 
the  bottom  is  very  stony  and  the  stakes  difficult 
to  drive  and  insecure  in  their  hold,  they  are 
often  supplemented  by  guy  ropes  attached  to 
anchors,  large  stones,  or  large  outlying  piles. 
Anchored  nets  may  be  buoyed  up  by  floats  at- 
tached along  the  upper  edge,  and  sometimes  be- 
come practically  floating  pound-nets.  Such  nets, 
which  are  in  use  on  the  coast  of  Maine,  are 
operated  by  a  complex  system  of  ropes.  At 
places  on  the  coast  of  Maine  where  the  bottom 
is  of  solid  rock  it  becomes  necessary  to  attach 
the  stakes  to  solid  plank  platforms  weighted  with 
heavy  stones. 

Trap-nets. —  Any  form  of  enclosure  employed 
in  the  capture  of  fish  may  be  called  a  trap,  and 
trap-net  is  frequently  used  as  an  equivalent  of 
pound-net.  The  best  usage  of  the  te'-m,  how- 
ever,   is    to    indicate    those    forms    of    pound- 
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nets  which  are  especially  adapted  to  deep  waters 
or  a  considerable  tidal  rise  and  fall  by  the 
attachment  to  the  upper  margin  of  the  nets 
of  floats  which  keep  it  always  level  with  the 
surface.  When  surface-swimming  fish  only  are 
sought,  the  parts  which  correspond  to  the  leaders 
and  wings  of  pound-nets  frequently  hang  sus- 
pended above  the  bottom.  The  whole  is  of 
course  held  in  position  by  a  suitable  system  of 
ropes,  anchors  and  moorings.  This  type  of  ap- 
paratus is  an  approach  to  the  floating  gill-net, 
the  sets  of  which  are  often  arranged  in  the  form 
of  leaders  and  enclosures. 

Methods  of  Operation. —  The  method  of  fish- 
ing and  caring  for  pound-nets  of  course  differs 
in  details  according  to  the  locality  and  size  of 
the  net,  tides,  currents,  disposition  of  catch  and 
numerous  other  factors,  but  is  essentially  the 
same  everywhere.  Usually  three  or  four  men 
constitute  a  fishing-crew,  who  proceed  to  the  net 
in  a  large  scow-like  boat.  The  first  operation  is 
to  loosen  the  bottom-lines  which  keep  the  pound 
distended.  This  is  done  successively  at  each 
stake  around  the  entire  circumference  of  the 
pound.  At  a  point  especially  designed  as  an 
entrance  and  usually  situated  at  one  side  of  the 
mouth  of  the  pound,  the  edge  of  the  net  is  then 
lowered  just  sufficiently  to  admit  the  boat,  and 
immediately  after  its  entrance  is  again  raised. 
The  mouth  of  the  pound  is  then  closed,  and  the 
men  begin  to  lift  the  net  and  pile  it  in  the 
boat,  proceeding  slowly  forward,  so  that  the 
fish  are  crowded  into  a  continuously  diminishing 
space.  The  area  into  which  they  are  finally 
"bunted"  is  frequently  constructed  of  stouter 
twine  in  order  to  withstand  the  strain  imposed 
upon  it  by  a  large  catch.  The  fish  are  then 
bailed  out  with  dip-nets,  either  into  the  fishing 
boat  or  into  another  boat  which  has  been  sta- 
tioned on  the  outside  of  the  net  or  into  the 
pocket  at  the  side  of  the  pound.  Except  under 
special  circumstances,  as  when  the  fares  are 
very  small,  or  during  the  progress  of  severe 
storms,  it  is  customary  to  fish  pound-nets  on 
every  week-day,  preferably  at  low  water,  or  oc- 
casionally, when  the  run  of  valuable  fish  is  un- 
usually heavy,  even  twice  a  day. 

Places  and  Seasons. —  Notwithstanding  the 
great  ingenuity  exercised,  pound-net  fishing  has 
certain  limitations.  These  devices  can  be  ef- 
fective only  in  the  comparatively  shallow  waters 
in  the  proximity  of  shores  or  bars,  and  on  rela- 
tively smooth  bottoms,  though  the  former  diffi- 
culty has  been  somewhat  overcome  for  certain 
classes  of  fishes  by  the  invention  of  the  floating 
trap  and  the  latter  by  the  construction  of  arti- 
ficial floors.  A  more  serious  obstacle  is  their 
inability  to  withstand  the  beating  of  severe 
storms  or  heavy  surf.  The  ideal  location  is  in 
a  sheltered  bay  or  estuary,  where  the  bottom 
slopes  gently  to  a  channel  washed  by  strong 
tidal  currents  and  serving  as  a  roadway  for 
migrating  schools  of  valuable  fishes.  The  ab- 
sence of  pound-nets  from  great  stretches  of  our 
coast  and  their  concentration  at  certain  favored 
points  is  due  more  to  these  factors  than  to  the 
distribution  of  valuable  kinds  of  fishes.  A  very 
brief  review  of  the  geographical  distribution 
of  pounds  and  weirs  may  be  given.  Brush  weirs 
are  nearly  peculiar  to  the  fisheries  of  Maine  and 
in  the  typical  form  are  nearly  restricted  to  the 
capture  of  herring  on  both  the  Canadian  and 
American   sides   of   Passamaquoddy   Bay.     Net- 


ting weirs  are  largely  employed  in  the  bays  and 
rivers"  of  Maine,  on  the  north  shore  of  Cape 
Cod,  in  Narragansett  Bay,  parts  of  Delaware 
and  Chesapeake  Bays,  Albemarle  Sound  and  the 
Great  Lakes.  Of  true  pound-nets  a  few  are 
found  on  the  coast  of  Maine,  a  great  many  in 
Vineyard  Sound  and  other  waters  south  of  Cape 
Cod,  where  perhaps  the  most  important  pound 
fisheries  of  the  country  exist,  some  large  ones 
in  Long  Island  Sound  and  the  neighborhood  of 
New  York  harbor,  others  in  the  bays  and  even  on 
the  ocean  front  of  New  Jersey,  in  Delaware  Bay 
and  a  very  large  number  in  Chesapeake  Bay  and 
the  lower  parts  of  its  tributary  rivers.  The  south- 
ernmost point  on  the  Atlantic  coast  at  which 
pound-nets  are  employed  to  any  considerable  ex- 
tent is  in  Albemarle  Sound.  In  the  fisheries 
of  the  Great  Lakes  and  especially  at  the  west- 
ern end  of  Lake  Erie  pound-nets  are  very  exten- 
sively employed.  On  the  Pacific  coast  they  have 
been  adopted  only  in  the  lower  waters  of  the 
Columbia  River,  where  they  have  now  almost 
completely  superseded  the  old  form  of  wooden 
trap  in  the  salmon  fisheries.  It  will  be  ob- 
served that  from  the  entire  Gulf  coast  and  the 
greater  part  of  the  southern  Atlantic  and  Pacific 
coasts  of  the  United  States  pound-nets  are  prac- 
tically absent.  Several  years  ago  an  attempt 
was  made  to  use  pound-nets  on  the  coast  of 
Te.xas,  but  the  frequent  tearing  of  the  nets  by 
sharks,  large  gars,  etc.,  permitting  the  escape 
of  the  contents,  led  to  their  abandonment.  It  is 
quite  probable,  however,  that  this  difficulty 
could  be  overcome  by  the  construction  of  weirs 
of  galvanized-iron  wire-netting  and  that  their 
employment  in  southern  waters  in  the  vicinity  of 
large  cities  would  prove  extremely  profitable. 
The  prevalence  of  severe  storms  during  the  win- 
ter has  rendered  the  operation  of  pound-nets 
feasible  only  in  the  warmer  months  and  this  also 
has  prevented  their  use  widely  in  the  South, 
in  many  parts  of  which  facilities  for  preserva- 
tion and  rapid  transportation  of  fish  are  lacking. 
In  most  places  the  extreme  limits  of  the  fish- 
ing season  are  the  months  of  April  and  Novem- 
ber, and  even  within  this  period  the  nets  are 
sometimes  completely  wrecked  by  storms ;  and 
on  many  days  the  more  exposed  nets  are  quite 
inaccessible  even  to  the  hardy  and  experienced 
fishermen  who  operate  them. 

Importance,  Extent  and  Products. —  If  a  clas- 
sification of  the  fisheries  of  the  United  States  ac- 
cording to  the  kind  of  apparatus  employed  were 
made,  it  is  altogether  probable  that  those  con- 
ducted by  means  of  pound-nets  and  weirs  would 
rank  first  in  the  value  of  their  product.  While 
the  complete  data  for  an  estimate  of  this  sort 
are  not  available  the  great  importance  of  this 
class  of  apparatus  may  be  appreciated  by  a 
review  of  a  few  statistical  facts  relating  to 
some  of  the  fisheries  in  which  it  is  employed. 
For  the  shad  fishery,  one  of  the  most  important 
of  the  Atlantic  coast  rivers  and  bays,  the  latest 
complete  statistics  published  cover  the  year  1896. 
During  that  season  13,714.755  shad,  having  3 
value  to  the  fishermen  of  $1,655,000,  were  taken 
by  all  kinds  of  apparatus.  Of  this  number  3,139,- 
830,  valued  at  $361,632,  were  captured  in  the 
3.810  pound-nets  set  especially  for  this  purpose, 
and  about  "50.000  more  from  others  from  which 
returns  were  received.  These  nets  were  valued  at 
$464,062  and  3,076  persons  were  employed  in 
their  operation.    By  far  the  most  important  cen- 
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tre  for  this  fishery  is  located  in  Chesapeake  Bay 
and  its  tributaries,  which  yielded  from  pound- 
nets  alone  about  one  fourth,  and  from  all  kinds 
of  apparatus  about  one  half  of  the  entire  prod- 
uct of  the  United  States.  The  next  most  import- 
ant pound-net  shad  fishery  is  in  Pamlico  and 
Albemarle  Sounds.  Very  few  shad  are  taken 
in  the  ocean-front  pounds  of  New  Jersey  and 
elsewhere,  but  considerable  numbers  in  the  river 
weirs  of  Maine.  The  herring  used  in  the  sar- 
dine factories  of  Maine  are  practically  all  yielded 
by  the  brush  weir  fisheries  of  Passamaquoddy 
liay,  covering  an  area  of  about  lOO  square  miles. 
In  1895,  384  weirs  were  located  in  these  waters 
and  supplied  the  canneries  in  the  vicinity  of 
Eastport  with  47,979  hogsheads  of  herring  of 
1,000  pounds  each,  with  a  value  to  the  fishermen 
of  $99,845.  Of  these  weirs  331  were  on  the 
Canadian  and  53  on  the  American  side,  the 
latter  valued  at  $28,483,  operated  by  139  fisher- 
men, and  yielding  9,683  hogsheads  of  herring 
having  a  value  of  $IS,I34-  In  1892,  378  pound- 
nets,  valued  at  $276,800,  were  employed  in  the 
salmon  fisheries  of  the  lower  Columbia  River 
in  Oregon  and  Washington.  They  captured  that 
year  8.788,685  pounds  of  salmon,  valued  at  $275,- 
059.  The  alewife  fisheries  of  the  Atlantic  coast 
yielded  in  1896  more  than  60,000,000  alewives, 
valued  at  $460,000,  as  the  product  of  pound-nets 
and  weirs. 

A  few  figures  showing  the  value  of  the  ap- 
paratus at  some  of  the  chief  centres  of  the 
pound-net  fisheries  will  be  further  instructive. 
In  each  case  the  figures  are  given  for  the  nets 
and  weirs  alone  and  are  exclusive  of  valuations 
of  boats  and  all  kinds  of  shore  property  and  ac- 
cessory apparatus.  In  1898  the  number  of  weirs 
and  pounds-nets  in  use  in  the  New  England 
States  was  1,096,  with  an  aggregate  value  of 
$405,424.  The  Middle  States,  Maryland  and 
Virginia  employed  in  1897  no  less  than  2,491 
pound-nets,  trap-nets  and  weirs  valued  at  $499,- 
115.  The  number  of  the  same  class  of  apparatus 
in  use  in  Lake  Erie  in  1899  was  1,724,  valued  at 
$245,561.  In  the  lower  Columbia  River  region, 
the"  only  locality  where  pound-nets  are  in  use 
on  the  Pacific  coast,  the  figures  for  1895  are  423 
pounds  and  traps,  worth  $309,675.  Leaving  out 
of  consideration  vessels  and  boats,  which  are 
employed  in  connection  with  all  kinds  of  ap- 
paratus, the  value  of  pound-nets  and  weirs  ex- 
ceeded that  of  any  other  single  class  of  fishing 
property  in  the  first  three  regions,  and  in  the 
fourth  fell  below  that  of  seines  only.  In  the 
Saginaw  Bay  region  of  Lake  Huron  as  much  as 
three  fourths  of  the  product  of  the  fisheries 
comes  from  the  pound-nets  and  trap-nets.  In 
Massachusetts  in  1880,  when  the  pound-nets  were 
valued  at  $76,875,  they  produced  fish  having  an 
original  value  of  $210,000.  The  variety  of  fishes 
taken  in  pound-nets  is  no  less  remarkable  than 
the  quantity.  .-Kmong  the  most  important  are 
salmon,  shad,  bluefish,  herring,  alewives,  Spanish 
mackerel,  mackerel,  bonito,  scup,  weakfish  or 
squeteague,  sea  bass,  tautog,  smelt,  cod,  flounder, 
striped  bass,  butterfish,  kingfish,  pompano,  stur- 
geon, whitefish,  perch,  pike-perch,  and  sheeps- 
head,  besides  many  smaller  food-fishes  and  the 
various  kinds  used  for  bait  and  ground  up  for 
fertilizer. 

Financial  Organisation  and  Profits. —  While 
the  smaller  and  simpler  forms  of  weirs  may  be 
built  at  very  slight  expense  the  construction  and 


operation  of  the  larger  and  more  elaborate  kinds 
of  pound-nets  requires  considerable  capital. 
Consequently  the  organization  of  the  owners  and 
their  financial  arrangements  differ  almost  as 
widely  as  the  modifications  of  the  apparatus. 
Naturally  the  fishermen  themselves  are  primarily 
concerned  and  the  simplest  arrangement  is  that 
in  which  several  combine,  as  in  the  brush-weir 
fisheries  of  Maine,  and  together  supply  all  neces- 
sary labor  and  capital  and  share  the  product. 
Sometimes  small  stock  companies  are  so  formed. 
As  a  result  of  these  various  agreements,  many 
curious  local  customs  and  practices  have  grown 
up,  often  having  all  the  force  of  written  laws 
and,  indeed,  some  of  them  have  come  to  be  em- 
bodied in  the  actual  law.  Very  often  a  number 
of  pound-nets  located  at  widely  different  points 
are  owned  by  a  wealthy  man  or  group  of  men, 
who  employ  on  regular  wages  local  foremen 
and  fishing  crews,  arrange  for  the  disposal  of  the 
product  and  derive  handsome  incomes  from 
their  investment.  Of  late  years  the  tendency 
toward  completer  organization  and  the  economy 
of  operation  on  a  large  scale  has  led  to  the 
formation  of  large  stock  companies  with  abun- 
dant capital.  Wherever  the  field  is  sufficiently 
tempting,  as  in  the  Great  Lakes,  Chesapeake 
Bay,  on  the  New  Jersey  coast,  and  elsewhere, 
such  corporations  are  now  engaged  in  pound- 
net  fishing.  They  own  many  pounds,  with  fleets 
of  boats,  including  steam  tugs,  and  employ  rnany 
men.  Such  companies  are  generally  financially 
prosperous,  pay  large  dividends,  and  have  be- 
come powerful  influences  in  our  fisheries.  The 
profits  of  pound  and  weir  fishing  are  often  very 
great,  but,  like  all  kinds  of  fishing,  are  subject 
to  periodical  wax  and  wane,  the  result  of  un- 
foreseen and  uncontrollable  factors.  It  is  known 
that  some  of  the  largest  and  best  located  pound- 
nets  will  often  yield  from  $5,000  to  $7,000  net 
profit  in  a  single  good  season,  and  some  of  the 
companies  have  paid  annual  dividends  of  20 
per  cent. 

Legislation. —  Various  laws  have  been  passed 
to  regulate  weir  and  pound-fishing.  Many  of 
these  have  reference  to  the  obstruction  of  naviga- 
ble waters,  prohibiting  the  extension  of  nets 
into  channels  beyond  a  certain  distance,  or,  where 
long  lines  of  pound-nets  are  employed  on  shelv- 
ing bottoms,  requiring  that  suitably  marked 
gateways  for  the  passage  of  small  boats  be  left 
at  proper  places.  Others  determine  the  length 
of  the  fishing  season,  relations,  and  responsibili- 
ties of  the  owners,  etc.  Frequently  the  fishing 
rights  along  a  shore  are  controlled  by  the  local 
township  government,  and  privileges  are  rented 
upon  the  payment  of  a  license  fee.  In  such  cases 
the  rights  cover  a  certain  specified  extent  of  shore, 
and  the  length  of  the  leaders,  distance  between 
pounds,  and  other  conditions  affecting  neighbor- 
ing fishermen  are  regulated.  Shore  privileges 
are  of  course  secured  from  the  owner  of  the 
land.  Owing  to  an  apparent  correlation  be- 
tween the  introduction  of  pound-nets  and  a  local 
diminution  in  the  numbers  of  certain  shore 
fishes,  pound-nets  have  found  bitter  opponents 
in  the  ranks  of  the  more  conservative  hand-line 
fishermen,  anglers,  and  others  who  view  the 
pound-net  as  a  destructive  agency,  the  employ- 
ment of  which  transgresses  their  rights.  Con- 
sequently many  hills  have  been  introduced  into 
State  legislatures  and  even  into  the  Federal 
Congress    either    totally    prohibiting    or    greatly 
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restricting  the  use  of  pound-nets  in  waters  over 
which  these  bodies  have  jurisdiction.  While 
some  of  the  less  drastic  of  these  measures  have 
occasionally  become  laws,  prohibiting  the  use  of 
pound-nets  in  certain  bays,  channels,  and  other 
waters  of  limited  area,  they  have  for  the  most 
part  been  defeated,  partly  through  the  activity 
of  the  powerful  interests  opposed  to  them,  but 
chiefly  because  of  the  widespread  opinion  that 
the  employment  of  the  most  effective  methods  in 
the  fisheries  is  in  the  interests  of  the  people  at 
large.  It  is  impossible  in  a  brief  article  to  dis- 
cuss adequately  this  question  and  the  charge  of 
wasteful  destructivcness  which  has  been  made 
against  the  pound-net  fisheries.  While  it  is  ap- 
parent that  many  improvements  in  the  utilization 
of  the  products  of  these  and,  indeed,  of  nearly 
all  branches  of  our  fisheries,  are  possible  it  has 
never  been  proved  that  the  use  of  pound-nets  is 
really  detrimental  to  the  other  fisheries,  nor  that 
they  are  really  responsible  for  the  lessened 
abundance  of  certain  sea  fishes.  While  a 
diminution  in  the  numbers  of  some  species  has 
been  largely  coincident  with  the  introduction 
and  growth  of  pound-net  fishing  in  certain 
regions  it  is  equally  evident  that  other  species, 
such  as  the  herring  and  scup,  have  become  more 
plentiful  during  the  same  period.  The  whole 
subject  of  fluctuations  in  abundance  of  sea- 
fishes  is  an  exceedingly  complex  and  little  un- 
derstood one;  but,  although  some  hold  a  contrary 
opinion,  the  general  belief  of  close  students  of 
the  sea-fisheries  and  of  marine  zoologists  is  that 
man  is  a  factor  of  very  slight  importance  in 
relation  to  the  magnificent  scheme  of  oceanic 
life. 

History  and  Development  of  Pound-Fish- 
ing.—  The  essential  principal  of  the  weir  and 
pound-net, —  that  of  automatic  utilization  of  the 
long-observed  habit  of  most  fishes  of  swimming 
for  a  time  straight  away  in  any  direction  toward 
which  they  have  been  turned  by  a  sufficient  ob- 
struction,—  is  capable  of  almost  indefinite  de- 
velopment and  has  been  employed  by  many  peo- 
ples for  long  periods.  All  that  is  necessary  is 
to  utilize  the  materials  at  hand  and,  taking  into 
consideration  the  habits  of  particular  fishes  and 
the  local  conditions,  to  construct  an  enclosure  of 
such  a  form  that  the  fish  on  the  outside  are  in- 
sensibly led  to  the  entrance  and  once  within  are 
induced  by  a  labyrinth  of  walls  to  circle  about 
in  a  vain  attempt  to  discover  an  exit,  which  few 
succeed  in  finding.  In  many  tropical  coral 
islands  large  numbers  of  fishes  are  imprisoned 
by  the  receding  tide  in  natural  pools.  It  is  only 
a  step  from  the  utilization  of  these  by  the  na- 
tives to  their  improvement  by  opening  or  closing 
passages  and  finally  to  the  artificial  construction 
of  stone  enclosures  of  more  or  less  complex 
form  and  often  with  leading  walls  and  wings 
closely  following  the  essential  plan  of  our  own 
pound-nets.  All  stages  in  the  development  of 
these  stone  weirs  may  be  found  in  use  by  the 
natives  of  the  various  South  Sea  islands.  Bam- 
boo is  excellently  adapted  to  the  construction  of 
weirs  and  is  much  employed  for  this  purpose  in 
Oriental  waters,  some  bamboo  weirs  of  exceed- 
ingly ingenious  design  being  used  on  the  island 
of  Guam.  In  Europe  the  use  of  weirs  and  fixed 
nets  is  practically  unknown  and  indeed  is  in 
most  countries  prohibited.  "Stake-nets"  are  still 
used  to  some  extent  in  the  British  salmon 
fisheries.     In    North    America    weirs    more    or 


less  rudely  constructed  of  interwoven  brush 
were  employed  by  the  Indians,  chiefly  in 
the  capture  of  herring,  before  the  ad- 
vent of  the  white  man.  They  were  early  adopted 
by  the  Canadian  fishermen  and  were  introduced 
into  our  waters  from  Nova  Scotia  in  1820.  These 
early  ones  were  of  small  size  and  of  the  half-tide 
type,  but  were  gradually  improved  in  plan  and 
construction  and  increased  in  size  as  the  demand 
for  smoked  herring  increased.  After  the  Civil 
War  this  demand  declined  and  with  it  the  Maine 
weir  fisheries,  but  the  latter  have  regained  their 
importance  with  the  growth  of  the  sardine  in- 
dustry since  1875.  Pound-nets  were  first  used  in 
our  waters  in  Connecticut  in  1850  and  about  the 
same  time  netting  began  to  be  employed  in  the 
weirs  of  Penobscot  Bay  and  the  double  form 
was  first  substituted  for  the  less  efficient  single 
hook  type.  On  the  New  Jersey  coast  the  first 
pound-net  was  set  on  the  inner  shore  of  Sandy 
Hook  in  1855,  and  20  years  later,  after  the 
discovery  of  their  importance  in  the  Spanish 
mackerel  fishery,  their  use  became  general  in 
.these  waters,  wherein  some  of  the  largest  and 
most  lucrative  pound-nets  in  the  country  are 
now  located.  Against  the  construction  of  a 
pound-net  on  the  Virginia  shore  of  Chesapeake 
Bay  in  1858  the  prejudices  of  the  local  fisher- 
men were  so  strong  that  it  was  removed  at  night 
and  carried  ashore  and  the  owner  was  forced  to 
remove  to  a  more  friendly  neighborhood.  How- 
ever, the  seed  was  sown  and  in  a  few  years  the 
rapid  introduction  of  pound-nets  into  that  region 
so  completely  revolutionized  the  fisheries  that 
they  have  grown  from  almost  nothing  to  be 
among  the  most  important  in  the  country.  Once 
established  at  these  important- points  pound-nets 
have  grown  rapidly  in  favor.  As  their  use  ex- 
tended, new  forms  and  modifications  have  ap- 
peared and  they  have  been  adapted  to  an  ever 
widening  variety  of  conditions  and  kinds  of 
fishes. 

Bibliography. —  Much  information  relating  to 
all  phases  of  the  use  of  pound-nets  in  the  Amer- 
ican fisheries  will  be  found  scattered  through  the 
'Annual  Reports'  of  the  United  States  Bureau 
of  Fisheries  and  of  the  commissions  of  the 
various  States  in  which  these  fisheries  are  lo- 
cated, and  especially  in  the  'Fisheries  Industries 
of  the  United  States^  (Washington  1884-7). 
J.  Percy  Moore, 
University  of  Pennsylvania. 

Poundal.     See  Force  .\nd  Mechanics. 

Pourbus,  poor-biis,  Frans,  The  Elder, 
Flemish  painter :  b.  Bruges  1545 ;  d.  Antwerp  19 
Sept.  1581.  He  was  a  pupil  of  his  father  Pieter, 
the  younger,  and  of  Frans  Florus,  and  became  a 
free  master  of  the  Guild  of  St.  Luke  at  Antwerp 
in  1564.  He  died  of  a  malignant  fever  caught  in 
the  guard  house  of  the  civic  guard  of  which  he 
was  standard  bearer.  His  wife,  the  daughter  of 
Frans  Florus,  married  Jordaens,  the  painter, 
after  the  death  of  Pourbus.  _  He  painted  histori- 
cal subjects,  landscapes,  animals  and  portraits; 
in  the  last  named  department  his  work  is  best 
known.  Several  religious  subjects  are  to  _  be 
found  in  the  cathedrals  of  Ghent  and  Tournai. 

Pourbus,  Frans,  The  Younger,  Flemish 
painter:  b.  Antwerp  1570;  d.  Paris  Feb.  1622. 
He  was  a  pupil  of  his  father  and  doubtless  stud- 
ied with  others,  for  his  father  died  when  he  was 
ten.     He  was  a  free  master  of  the  Guild  of  St. 
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Luke  in  1591.  After  1600  he  resided  at  Brussels, 
then  in  Italy  at  the  court  of  die  Duke  of  Mantua, 
and  after  1610  was  court  painter  to  Henry  IV.  of 
France.  Of  the  latter  monarch  he  painted  sev- 
eral portraits,  also  he  painted  Maria  de'  Medicis, 
the  Louvre  portrait  of  the  queen  heing  accounted 
his  greatest  work.  A  portrait  of  Catherine  de' 
Medicis  from  his  hands  is  in  Madrid.  His  por- 
traits are  inferior  to  those  of  his  father  in 
warmth   of  color. 

Pourbus,  Pieter,  The  Elder,  Flemish 
painter:  b.  probably  Gouda  1463.  He  is  sup- 
posed to  be  the  father  of  Pieter  the  younger 
and  grandfather  of  Frans  the  elder.  A  portrait 
of  a  goldsmith,  now  at  Vienna,  is  assigned  to 
him. 

Pourbus,  Pieter,  The  Younger,  Flemish 
painter:  b.  probably  Bruges  1510  or  1513;  d. 
there  1584.  He  was  a  pupil  of  his  father  and 
probably  of  Lancelot  Blondeel  whose  daughter 
he  married.  In  1540  he  entered  the  Serment  des 
Arbaletriers  de  S.  George  and  in  1543  became  a 
free  master  of  the  Guild  of  St.  Luke,  of  which 
he  was  "doyen"  in  1569  and  1580.  As  he  did  hot 
buy  his  citizenship  at  Bruges  it  is  argued  that 
his  father  must  have  moved  thither  from  Gouda 
before  his  birth.  He  worked  as  decorator  and 
surveyor,  having  remarkable  gifts  as  a  geometri- 
cian ;  but  he  is  known  chiefly  as  a  portrait 
painter.  His  portrait  of  Dr.  Ambrose  Pare  is 
owned  by  the  Historical  Society  of  New  York. 

Pourtales,  poor'ta-la,  Louis  Frangois  de, 
Swiss- American  naturalist :  b.  Neuchatel, 
Switzerland,  4  March  1824;  d.  Beverly  Farms, 
Mass.,  19  July  1880.  He  studied  engineer- 
ing but  turned  to  natural  science ;  was  a  pupil 
of  Louis  Agassiz  (q.v.),  whom  he  assisted  in 
1840  in  an  exploration  of  .Alpine  glaciers ;  and 
in  1847  came  with  him  to  America,  where 
the  next  year  he  entered  the  United  States 
coast-survey.  He  was  the  first  in  this  coun- 
try to  attempt  deep-sea  dredging,  .\mong 
his  important  researches  in  this  field  being  those 
conducted  during  the  Hassler  expedition  from 
Massachusetts  Bay  to  California  by  way  of  the 
Straits  of  Magellan.  From  1854  until  his  resig- 
nation from  the  survey  in  1873,  he  was  in  charge 
of  the  office  and  field  work  of  the  tidal  division. 
His  chief  work  was  accomplished  in  marine 
zoology,  and  the  large  collections  accumulated 
by  him  in  connection  with  that  subject  were  de- 
posited in  the  Cambridge  museum  of  compara- 
tive zoology  in  which  he  became  an  assistant  in 
1873,  and  as  keeper  of  which  he  succeeded 
Agassiz.  The  genus  Pourtalcsia  of  sea-urchins 
was  named  after  him.  His  writings  include  be- 
sides articles  in  scientific  journals  and  contribu- 
tions to  the  survey  reports,  the  following  works 
among  several  published  by  the  Cambridge 
museum:  'List  of  the  Crinoids  Obtained  on  the 
Coasts  of  Florida  and  Cuba  in  1867-9'  (1869)  ; 
'Deep-Sea  Corals'  (1871)  ;  'The  Zoological  Re- 
sults of  the  Hassler  Expedition'  (with  A. 
Agassiz,  1874);  'Corals  and  Crinoids'  (1878); 
a  report  on  'Corals  and  Antipatheria'    (1880). 

Poushkin.     See  Pushkin. 

Poussin,  poo-saii,  Caspar,  Italian  painter: 
b.  Rome  1613:  d.  there  15  May  1675.  He  was 
Ihe  son  of  a  Frenchman  named  Dughet.  who  had 
settled  at  Rome  but  in  signing  his  etchings  he 
ItaJianizcd  the  paternal  name  into  Duche.  When 
his  sister  married  Nicolas  Poussin  he  took  the 


name  of  his  brother-in-law,  whose  studio  he 
entered  as  pupil.  The  standard  landscape  of  his 
day  was  that  of  Claude  Lorraine,  but  Poussin 
was  not  so  conventionally  classical  but  more 
true  to  the  animalism  of  nature  than  his  great 
rival,  the  transparent  lucidity  of  whose  aerial 
perspective  he  never  attained  to.  As  he  painted 
on  a  red  background  his  pictures  have  so  dark- 
ened by  age  that  it  is  hard  to  imagine  their  ef- 
fect when  first  produced.  It  can,  however,  be 
seen  that  he  discerned  the  true  lines  of  a  land- 
scape, that  he  composed  with  natural  grace  his 
groups  of  forest  trees  and  antique  ruins ;  and 
that  his  land  storms,  in  which  the  trees  seem  to 
quiver  and  bend,  are  genuine  transcripts  from 
tempest-harried  plain  and  mountain.  He  was 
imitated  by  many  painters  of  his  day.  Most  of 
his  pictures  are  at  Rome.  They  are  painted  in 
tempera  or  oil,  and  examples  of  both  styles  may 
be  seen  in  the  Palazzi  Doria.  Colonna  and  Cor- 
sini  and  in  the  gallery  of  the  Accademia  di  San 
Luca.  At  Rome  he  executed  the  frescoes  'His- 
tory of  Elijah  and  Elisha'  in  the  church  of  San 
Martino  a'  Monti.  There  are  pictures  of  his  to 
be  found  in  the  galleries  of  Paris,  Saint  Peters- 
burg, Madrid,  and  Dresden,  and  a  great  number 
are  scattered  through  the  private  galleries  of 
England.  The  most  famous  of  his  works  in 
the  latter  country  is  'The  Calling  of  Abraham' 
which  was  bought  by  the  nation  in  1882  for 
$•^.975-  It  was  originally  in  the  Colonna  collec- 
tion ;  afterward  belonged  to  Beckford  at  Font- 
hill  ;  and  passed  through  the  hands  of  a  third 
owner  to  its  present  ownership. 

Poussin,  Nicolas,  French  painter:  b.  Les 
Andelys,  Normandy,  IS  June  1593;  d.  Rome  19 
Nov.  1665.  He  studied  first  in  his  native  place, 
and  then  at  Paris.  He  had  already  acquired 
considerable  reputation  when,  in  1624,  he  went 
to  Italy,  where  at  Rome,  Marini,  the  poet,  in- 
spired him  with  a  taste  for  the  Italian  poets,  in 
whose  works  Poussin  found  many  subjects  for 
his  art.  After  the  death  of  Marini  (1625), 
though  left  without  patronage,  he  continued  the 
study  of  geometry,  perspective,  architecture, 
anatomy,  as  well  as  the  practice  of  his  art.  His 
conversation,  his  walks,  his  readings  were  also 
almost  always  connected  with  it.  He  copied 
antiques,  modeled  statues  and  reliefs,  diligently 
painted  from  nature ;  and  all  his  works  show  the 
results  of  this  study.  At  last  he  was  attacked  by 
an  illness  brought  on  by  his  labors.  He  was, 
however,  taken  care  of  by  a  Frenchman,  Jacques 
Dughet,  the  father  of  Caspar  Poussin  (q.v.). 
In  1630  Poussin  married  the  daughter  of  his 
benefactor.  About  this  time  his  affairs  began  to 
improve.  He  found  patrons  in  Cardinal  Bar- 
berini  and  the  Cavaliere  Cassiano  del  Pozzo,  for 
whom  he  painted  the  celebrated  'Seven  Sacra- 
ments.' These  works  likewise  gained  him  celeb- 
rity in  France;  and  Cardinal  Richelieu  invited 
him  to  Paris  to  paint  the  great  gallery  of  the 
Louvre.  Louis  XIII.  appointed  him  his  first 
painter,  with  a  pension  of  3.000  livres.  Poussin 
arrived  in  Paris  in  1640,  and  executed  numerous 
works,  particularly  historical  pieces  from  the 
Old  Testament,  and  a  repetition  of  his  'Seven 
Sacraments,'  but  was  much  harassed  by  his 
enemies.  The  painter  Jacques  Fouquieres  had 
been  employed  to  decorate  the  gallery  and  the 
architect  Mercier  had  overloaded  it  with  orna- 
ment. Poussin  found  himself  under  the  neces- 
sity of  removing  their  labors.     He  also  had  to 
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contend  with  the  whole  school  of  Simon  Vouet. 
Harassed  on  every  side  he  determined  to  leave 
Paris.  In  September  1642  while  employed  on 
cartoons  of  the  "Labors  of  Hercules'  for  the 
gallery  of  the  Louvre,  he  returned  to  Rome  (os- 
tensibly for  the  purpose  of  bringing  his  wife  to 
France)  and  never  again  quitted  that  city.  As  a 
painter  his  drawing  is  remarkably  correct ;  his 
composition  dignified,  and  noble,  his  invention 
rich  :  his  style  grand  and  heroic.  His  expression 
approaches  that  of  Raphael,  and  he  has  been 
called  the  Raphael  of  France.  He  has  been  cen- 
sured for  a  too  studied  arrangement,  and  a  too 
great  propensity  to  episodes ;  too  much  uniform- 
ity in  the  attitudes,  air,  and  expression  of  his 
figures ;  an  excessive  fulness  in  the  drapery,  and 
too  small  proportions  in  his  figures  —  faults 
which  may  have  been  owing  to  his  close  imitation 
of  the  ancients.  But  notwithstanding  these  faults 
Poussin  may  be  compared  with  the  greatest  Ital- 
ian masters.  Among  his  most  celebrated  works 
are:  'Seven  Sacraments';  'Deluge';  'Death 
of  Germanicus'  ;  'Capture  of  Jerusalem'  ; 
'Plague  of  the  Philistines'  ;  'Rebecca'  ;  'The 
Adulteress'  ;  'The  Infant  Moses*  ;  'Moses 
bringing  Water  from  the  Rock'  ;  'The  Worship 
of  the  Golden  Calf  ;  'John  Baptizing  in  the 
Wilderness'  ;  etc.,  and  many  fine  landscapes. 
Consult:  Bouchitte,  <Le  Poussin'  (1858); 
Poillon,  'Nicolas  Poussin,  Etude  Biographique' 
(1875). 

Pout,  or  Homed  Pout.     See  Bullhe.^ds. 

Pou'ter,  a  variety  of  fancy  pigeon,  the 
chief  character  of  which  is  its  projecting  highly 
inflatable  breast.     See  Pigeon. 

Poutrincourt,  poo-traii-koor,  Jean  de  Bien- 
court,  SiEUR  DE,  French  soldier:  b.  France 
1557;  d.  Mery-sur-Seine  1615.  In  1603  he  came 
to  Canada,  where  De  Monts  made  him  a  lieuten- 
ant, and  in  1604  received  a  grant  of  Port  Royal 
and  established  there  a  colony  of  which  he  took 
little  care.  The  grant  was  confirmed  in  1607, 
and  at  the  same  time  the  king  urged  Poutrin- 
court to  labor  for  the  conversion  of  the  savages. 
Desirous  of  keeping  the  Jesuits  from  Port  Royal, 
he  delayed  their  departure  from  France,  sent 
back  glowing  accounts  of  his  own  missionary 
success,  and  welcomed  the  Jesuits  very  ungra- 
ciously. He  went  to  France  in  1612,  and  after 
the  English  left  Acadia  sailed  thither  in  1614, 
but  did  nothing  to  rebuild  Port  Royal. 

Pow-wow,  an  .American  Indian  term 
meaning  (i)  a  ceremony,  with  conjurations, 
held  for  the  curing  of  diseases;  (2)  a  consulta- 
tion of  chiefs  or  leaders;  a  deliberation  over 
important  tribal  matters.  In  colloquial  use 
pow-wow  is  used  in  American  politics  as  ap- 
plied to  any  noisy  meeting  or  gathering. 

Pow'der,  a  general  name  applied  to  ex- 
plosives as  gun  powder,  giant  powder,  etc.  See 
Explosives. 

Powder-down  Feathers.     See  Plum.\ce. 

Pow'derly,  Terence  Vincent,  American 
labor  leader  and  lawyer :  b.  Carbondale,  Pa., 
22  Jan.  1849.  His  early  education  was  ob- 
tained in  the  public  schools  and  he  then  (1862) 
became  a  railroad  switch  tender.  At  17  he 
became  a  machinist's  apprentice,  settled  in  Scran- 
ton,  Pa.,  in  1866,  and  there  worked  as  a  ma- 
chinist until  1877.  He  was  elected  mayor  of 
that  city  on  the  Labor  ticket  in  1878  and  re- 
elected in  1880  and  1882.    He  was  General  Mas- 


ter-Workman of  the  Knights  of  Labor  in 
1879-93,  but  resigning  in  the  last  named  year 
took  up  the  study  of  law,  and  was  admitted  to 
the  bar  of  Lackawanna  County,  and  in  1901  to 
that  of  the  Supreme  Court  of  the  United  States. 
He  was  United  States  commissioner-general  of 
immigration  1897-1902.  He  has  lectured  fre- 
quently, made  many  Republican  campaign 
speeches  in  1896  and  1900,  and  published  'Thirty 
Years  of  Labor  1858-89'  (1899-1900);  'History 
of  Labor  Day'  ;  etc. 

Pow'ell,  Baden,  English  Anglican  clergy- 
man and  mathematician :  b.  Stamford  Hill,  Lon- 
don, 22  Aug.  1796;  d.  London  11  June  i860. 
He  was  graduated  from  O.xford  in  1814,  took 
orders  in  the  English  Church  and  became  vicar 
of  Plumstead.  Kent,  in  1821.  He  was  elected 
a  fellow  of  the  Royal  Society  in  1824,  and  in 
1827  was  appointed  Savilian  professor  of  geo- 
metry at  Oxford,  on  which  occasion  he  resigned 
his  living  of  Plumstead.  He  contributed  many 
papers  on  optics,  radiant  heat,  and  other  physical 
subjects  to  the  'Philosophical  Transactions,'  but 
it  better  known  by  his  essay  in  the  celebrated 
'Essays  and  Reviews'  (1S60),  on  'The  Study 
of  the  Evidences  of  Christianity.'  Earlier  theo- 
logical works  of  a  similarly  liberal  character 
are:  'The  Connexion  of  Natural  and  Divine 
Truth'  (1838);  'Tradition  Unveiled'  (18^9); 
'The  Unity  of  Worlds'  (1855)  ;  'The  Study  of 
Natural  Theology'  (1856)  ;  'Christianity  with- 
out Judaism'  (1857)  ;  and  'The  Order  of  Na- 
ture' (1859).     See  15 ADEN  Powell. 

Powell,  Edward  Payson,  .A^merican  Unitarian 
clergyman  and  author  :  b.  Clinton,  N.  Y.,  1833. 
He  was  graduated  from  Hamilton  College  in 
his  native  town  and  from  Union  Theological 
Seminary,  New  York,  in  1858.  Entering  the 
Congregational  ministry  he  was  pastor  at  .Adrian, 
Mich.,  1860-71,  and  of  the  Second  Congrega- 
tional Church,  St.  Louis,  1871-4.  From  1874  to 
1877  he  held  a  Unitarian  pastorate  in  Chicago 
and  has  since  been  editorially  connected  with 
secular  and  religious  journals.  He  has  published: 
'Our  Heredity  from  God'  (1886)  :  'Liberty  and 
Life'  (1890)  ;  'Nullification  and  Secession  in  the 
United  States'  (1896)  :  'Wind-breaks,  Hedges, 
and  Slielters'  (1900)  ;  'The  Orchard  and  Fruit 
Garden'  (1904). 

Powell,  Frederick  York,  English  histori- 
cal writer :  b.  1S50.  He  was  educated  at  Rugby 
and  Oxford  and  has  been  regius  professor  of 
modern  history  at  Oxford  from  1894.  He  is 
widely  known  as  an  Icelandic  scholar,  and  with 
Vigfusson  edited  the  'Corpus  Poeticum  Boreale' 
(1883)  ;  'Icelandic  Reader'  ;  and  'Icelandic  An- 
tiqua.'  He  is  the  author  of  'Early  England 
up  to  the  Norman  Conquest'  ;  'Alfred  the  Great 
and  William  the  Conqueror'  ;  'Old  Stories  from 
English  History'  (1894)  ;  'History  of  England 
to  1509' 

Powell,  John  Wesley,  .American  geologist: 
b.  Mount  Morris,  N.  Y.,  24  March  1834;  d. 
Haven.  Maine,  23  Sept.  1902.  He  was  educated 
at  Illinois  and  Wheaton  colleges,  studied  also 
at  Oberlin,  made  researches  in  natural  history 
and  geologj',  at  the  outbreak  of  the  Civil  War 
enlisted  as  a  private  in  the  20th  Illinois  volun- 
teers, became  before  the  close  of  the  war  lieu- 
tenant-colonel of  the  2d  Illinois.  In  1865  he 
was  appointed  professor  of  geology  and  curator 
of  the  museum  at  Illinois  Wesleyan  University. 
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but  lalcr  became  professor  of  geology  in  Illinois 
Normal  University.  He  conducted  in  1868  a 
perilous  exploration  of  tlie  grand  canon  of  the 
Colorado,  and  in  1870  took  charge  of  the  newly 
established  geological  and  topographical  survey 
of  the  Colorado  River  of  the  VN'est.  By  this 
survey  nearly  100,000  miles  of  the  Colorado  Val- 
ley were  carefully  explored.  The  work  was 
subsequently  transferred  to  the  Interior  Depart- 
ment;  by  1874  there  were  four  surveys  in  the 
field ;  and  this  led  in  1879  to  the  establishment 
of  the  organization  known  as  the  United  States 
Geological  Survey,  in  the  formation  of  which 
Powell  was  largely  instrumental.  From  1881 
to  1894  he  was  director  of  the  survey.  He  also 
made  particular  study  of  American  ethnology, 
and  obtained  the  organization  of  the  Bureau  of 
Ethnology,  which  he  trained  on  a  high  plane  of 
scientific  efficiency.  His  studies  of  the  Indians 
are  deemed  of  great  value.  As  administrator  of 
the  survey,  which  included  also  economic  geol- 
ogy, geograpli}',  and  palssontology,  he  was  very 
successful.  Latterly  he  devoted  considerable  at- 
tention to  philosophy  and  psychology.  He  se- 
cured valuable  legislation  in  connection  with  the 
land  laws  affecting  the  development  of  the  arid 
West.  Among  his  writings  are:  'Exploration 
of  the  Colorado  River>  (1875)  ;  'Report  on  the 
Geology  of  the  Uinta  Mountains'  (1S76)  ;  'In- 
troduction to  the  Study  of  Indian  Languages' 
(1880);  'Studies  in  Sociology*  (1887);  and 
'Truth  and  Error'   (1899). 

Powell,  William  Byrd,  American  physi- 
cian and  cerebral  physiologist :  b.  Bourbon 
County,  Ky.,  8  Jan.  1799;  d.  Cincinnati,  Ohio, 
13  May  1866.  He  became  noted  by  reason  of 
his  work,  'The  Natural  History  of  the  Human 
Temperaments'  (1856),  announcing  the  theory 
known  as  Powell's  life-line,  and  his  novel  views 
concerning  the  results  of  marriage  _  within  near 
or  probiliited  degrees  of  consanguinity.  He  was 
graduated  from  Transylvania  University,  at 
Lexington.  Ky.,  in  18^0  and  from  the  Transyl- 
vania Medical  School  in  1S23.  In  1835  he  was 
appointed  professor  of  chemistry  in  the  Medical 
College  of  Louisiana,  holding  that  position  for 
several  years.  In  1843  he  began  a  sojourn 
among  the  American  Indians,  adopting  their 
dress  and  manners  in  order  to  study  their  habits, 
dispositions,  longevity,  etc.,  and  secured  the 
crania  of  many  warriors  and  chiefs.  In  1847 
he  organized  at  Memphis,  Tenn.,  the  Memphis 
Institute,  and  held  the  chair  of  cerebral  physiol- 
ogy in  the  Eclectic  Medical  Institute  of  Cincin- 
nati 1856-8.  He  bequeathed  his  head  to  his 
literary  executor  to  be  preserved  with  his  col- 
lection of  crania. 

Pow'elson,  Wilfred  Van  Nest,   American 

naval  olliccr :  b.  Middlctown,  N.  Y.,  15  Sept. 
1872.  He  was  graduated  from  the  American 
Naval  Academy  in  1893  and  was  then  sent  by  the 
government  to  study  naval  architecture  at  the 
University  of  Glasgow.  While  serving  on 
the  Fern  at  Key  West  he  was  ordered  to  pur- 
sue examinations  regarding  the  destruction  of 
the  Maine  in  the  harbor  of  Havana  and  his 
published  report  stating  that  the  Maine  was 
sunk  by  an  exploded  mine  was  much  discussed 
by  scientific  periodicals.  He  was  promoted  lieu- 
tenant in  March  1901. 

Pow'er  (William  Grattan),  Tyrone,  Irish 
actor :  b.  near  Kilmacthomas,  county  Watcrford, 


1795;  lost  at  sea  1841.  He  made  his  debut  as 
Romeo  in  1813  at  Cardiff,  Wales.  In  i8ji  he 
appeared  in  London,  where  he  made  a  hit  as 
Larry  Hooligan  O'Halloran  in  1824,  and  hence- 
forth devoted  himself  to  impersonations  of  Irish 
characters  in  which  he  was  inimitable.  He  vis- 
ited the  United  States  in  1833  and  in  1S40,  and 
in  1841  embarked  for  Europe  on  the  President, 
which  was  never  again  heard  of.  He  published : 
'The  King's  Secret'  ;  'The  Lost  Heir' ;  'Im- 
pressions of  America'    (1835)  ;  etc. 

Power,  in  arithmetic,  and  in  the  algebra  of 
real  numbers,  the  product  obtained  by  multiply- 
ing a  given  number  by  itself  a  specified  number 
of  times.  If  .v  is  the  given  number,  and  n  is  the 
number  of  times  that  x  is  taken  as  a  factor  in 
forming  the  product,  then  the  product  that  is 
finally  obtained  is 

xxxxxy.    .    .    .    .    xxy xxx 

{n  factors  altogether) 
This  is  called  the  "nth  power"  of  the  number 
X,  and  is  represented  by  the  symbol  .r°.  As- 
suming for  the  moment  that  n  (which  is  called 
the  "exponent"  of  the  power)  is  positive  and  in- 
tegral (since  this  is  the  only  case  in  which  the 
foregoing  definition  is  applicable),  we  easily 
obtain  the  following  general  laws  which  the 
powers  of  numbers  must  fulfil:  x'^.xn= 
jrm-l-n  ;  (,r  m)  n  =  ;i;mn  ;  (jry)"!  =  jrnjn.  To 
extend  the  conception  of  a  "power"  so  as  to 
permit  of  the  use  of  fractional  and  negative  ex- 
ponents, we  may  assume  that  the  foregoing  laws 
hold  true  of  all  real  exponents,  and  from  them 
we  may  seek  the  interpretations  that  must  be 
given  to  an  expression  of  the  foriTi_  x'i,  when  n 
is  fractional  or  negative.  First,  if  we  make 
m  =  o  in  the  equation  x'^^.x'^  =  jrm-l-n  we  have 
x°.x^  =  x^;  and  hence  we  conclude  that  the 
symbol  x'>  must  be  interpreted  as  representing 
unity  in  all  cases.  Again,  if  we  make  n  =  —  m, 
we  have,  from  the  first  of  the  general  relations 
given  above,  x'^.  x—^=x^—'^  =  ;iro  =  i 
and  hence  we  must  interpret  the  expression 
x—m  as  signifying  the  reciprocal  of  .rm.  We 
may  ascertain  the  significance  of  a  fractional  ex- 
ponent by  means  of  the  second  general  relation, 
bove.     Thus  in  the  identity   (.rm)  n  =;rnin,   let 

I  1  n 

us  put  711  =  — .      Then  we  have    (xn)n  =  x"  = 

n       J. 
x^:=x.     Hence  .r"  must  be  interpreted  as  rep- 
resenting that  quantity  which,  vvlien  raised  to  the 
jith  power,  will  yield  x  itself.     That  is,  we  must 

i  V. 

interpret   x^  as  equivalent  to  y/x.     In  a  similar 

m 

manner  it  is  easily  shown  that    the   symbol  jrQ 

n 

must  be  interpreted  as  equivalent  to  i/x™. 

The  significance  of  a  power,  when  the  ex- 
ponent and  the  number  itself  are  both  imaginary, 
is  considered  in  the  theory  of  functions,  but  this 
generalization  is  too  difficult  for  sound  treat- 
ment in  the  present  article.  For  this  aspect  of 
the  subject,  and  for  the  discussion  of  the  de- 
velopment of  functions  of  a  variable  in  a  series 
whose  terms  arc  powers  of  that  variable,  consult : 
Harkness  and  Morlcy,  'Introduction  to  the 
Theory  of  Analytic  Functions,'  and  'Treatise 
on  the  Theory  of  Functions.' 

Power,  in  mechanics  and  physics,  the  rate  at 
which  work  is  performed;  or  (what  is  the  same 
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thing),  the  quantity  of  work  that  is  performed 
per  unit  of  time.     In  ordinary  engineering  prac- 
tice in  the  United  States  and  England,  tlie  unit 
of  work  is  the  "foot-pound";  a  foot-pound  be- 
ing delined  as  the  quantity  of  work  that  is  per- 
formed when  a  force  equal  to  the  weiglit  of  one 
pound  of  matter  is  exerted  through  a  distance 
of  one   foot.      (See   Mechanics.)      Nothing  is 
here  specified,  it  will  be  observed,  as  to  the  lime 
in  which  this  work  is  done.    A  small  motor,  for 
example,   might  require  ten  seconds  to  accom- 
plish it,  while  a  more  powerful  one  might  per- 
form it  in  a  very  small  fraction  of  one  second. 
The  work  that  is  performed  by  a  given  motor  or 
engine  in  one  second,  or  in  one  minute,  is  there- 
fore  the   true   measure   of  the   "power"   that   is 
being    developed.      James     Watt    adopted     the 
"horse-power"   as  the  unit  of  power  for  steam 
engines   and   other  large  motors,   and   this   has 
been  universally  adopted,  since  his  time,  in  all 
English-speaking  countries.    He  estimated  that  a 
strong  horse  is  capable  of  performing  33,000  foot- 
pounds of  work  per  minute ;  and  although  it  is 
known  that  the  horse  cannot  work  continuously 
at  this  rate,  his  definition  has  never  been  mod- 
ified, and  in  steam  and  hydraulic  engineering  a 
"horse-power"  is  still  understood  to  signify  the 
performance  of  33,000  foot-pounds  of  work  per 
minute,  or   (what  is  the  same  thing)   550  foot- 
pounds   per    second.      The    horse-power   of    an 
engine  or  a  water-wheel  is  therefore  determined 
by  observing  how  many  foot-pounds  of  work  it 
is    performing    per    minute,    and    dividing    this 
number    by    33,000.      In    the    centimetre-gram- 
second   system  of  units,   which   is   in   extensive 
and  increasing  use  in  modern  physics,  the  unit 
of  work  is  the  "erg,"  and  the  unit  of  power  is  the 
"watt"  ;  a  watt  being  defined  as  the  power  that 
is  developed  when   10,000,000   (that  is  10")   ergs 
of  work  are  performed  per  second.    The  watt  is 
employed   in  practical  electrical  engineering,  as 
well  as   in  experimental  physics;   it  being  then 
defined  as  the  rate  at  which  work  is  being  done 
in  a  circuit  in  which  the  current  is  one  ampere, 
and  the   electromotive   force  is  one  volt.     This 
change  in  definition  is  merely  a  matter  of  con- 
venience,  since   it  may  be  shown  that  the  two 
definitions  amount  to  precisely  the  same  thing. 
A   horse-power   is   approximately   equal   to   746 
watts. 

Consult :  Everett,  'Units  and  Physical  Con- 
stants.* See  also  the  article  Units  in  this  ency- 
clopjedia. 

Power  Houses.  With  the  growth  of  elec- 
trical distribution,  the  generating  station  has 
become  a  highly  specialized  structure  which  de- 
mands consideration  both  from  the  electrical  and 
mechanical  view  points.  In  the  first  instance  it 
presents  peculiar  requirements  as  to  location,  dif- 
fering widely  according  to  its  purpose.  Broadly 
one  may  divide  power  houses  into  two  general 
classes,  those  designed  for  the  utilization  of 
water  power  and  those  using  heat  engines  as 
prime  movers.  The  former  are  nearly  always 
power  transmission  stations  connected  by  high 
tension  lines  with  the  centre  of  distribution  and 
not  themselves  burdened  with  direct  distribution 
of  energy  to  consumers.  The  latter  are  generally 
within  the  area  of  distribution,  and  the  centres 
of  distributing  net  works.  In  the  cases  where 
power  is  transmitted  considerable  distances  from 
Stations  of  the  second  class  they  are  still  gen- 


erally to  be  regarded  as  distributing  stations  as 
regards  the  requirements  of  location. 

Location. —  The  location  of  hydro-electric 
power  houses  is  usually  determined  by  purely 
hydraulic  considerations.  The  area  within  which 
they  may  be  economically  placed  is  limited  by 
the  topography  and  the  chief  requirements  are 
as  follows :  Eirst,  the  location  must  be  such  as 
to  keep  the  power  house  free  of  floods  under  all 
conditions  of  stream  flow.  Second,  within  this 
limitation  the  location  must  be  such  as  to  utilize 
the  maximum  possible  proportion  of  the  avail- 
able head.  Third,  in  the  interest  of  regulation 
the  station  must  bf  placed  so  that  it  may  be  sub- 
ject to  the  minimum  variation  of  head.  In 
plants  working  under  high  hydraulic  heads,  high 
enough  to  utilize  impulse  wheels  conveniently, 
these  conditions  are  easily  met.  At  low  heads 
there  is  often  difficulty  in  placing  the  power 
house  clear  of  floods  and  above  any  possible 
backing  up  of  the  tail  water. 

The  location  of  a  station  driven  by  heat  en- 
gines of  one  sort  or  another  is  usually  kept  as 
nearly  as  may  be  at  the  centre  of  the  electrical 
distribution.  Since  for  the  delivery  of  any  given 
load  at  a  fixed  percentage  of  loss  the  weight  of 
conductor  required  varies  directly  wfth  the 
square  of  the  distance  from  the  load,  the  reason 
for  a  central  location  is  obvious.  Assuming,  for 
example,  an  electrical  load  uniformly  distributed 
over  a  circular  area,  the  most  economical  lo- 
cation of  the  power  station,  so  far  as  the  con- 
ductors are  concerned,  is  at  the  centre.  Trans- 
ference of  the  station  to  a  point  at  the  edge  of 
the  area  approximately  doubles  the  cost  of  the 
distributing  system.  The  causes  which  may  jus- 
tify removal  from  the  central  position,  are  local 
conditions  as  to  cost  of  real  estate,  of  fuel,  and 
of  water.  The  first  item  is  part  of  the  capital 
charge  which  may  be  taken  as  an  ofl'sct  to 
change  in  the  cost  of  distribution ;  the  last  two 
affect  the  operating  expense,  and  the  cliange  in 
these  with  change  of  location  must  be  capital- 
ized for  comparison  with  the  concurrent  change 
in  the  cost  of  distribution. 

Fuel. —  Fuel  is  by  far  the  largest  sin.gle 
item  of  expense  in  ordinary  electrical  power  pro- 
duction, and  a  power  house  must  be  so  located, 
on  a  railway  spur  or  waterway,  that  it  can  re- 
ceive its  supply  without  incurring  serious 
charges  for  cartage  or  other  handling  of  fuel. 
This  necessity  usually  compels  a  location  some- 
what out  of  the  centre  of  distribution.  Water 
supply  is  more  easily  secured,  but  occasionally  it 
becomes  an  important  factor  in  location.  In 
cases  where  the  principal  office  of  the  power  sta- 
tion itself  is  to  furnish  energy  at  high  voltage 
for  a  distribution  from  substations,  the  cost  of 
conductors  is  relatively  a  smaller  consideration 
and  commonly  a  location  meeting  the  require- 
ments just  laid  down  can  be  secured  without 
serious  increase  in  the  cost  of  the  conducting 
system. 

Equipment. —  The  electrical  equipment  of  a 
modern  power  station  usually  consists  of  a  smnll 
number  of  electric  generators  directly  coupled  to 
their  prime  movers,  whether  hydraulic,  steam, 
or  gas  operated.  Except  in  small  plants  gen- 
erators driven  through  intermediary  belts,  ropes, 
or  ge.-irs  are  rare,  since  these  introduce  added 
complication,  cause  some  loss  of  cncr.gy,  cannot 
well  be  used  for  large  power,  and  serve  no  use- 
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ful  purpose  of  ihemselveo,  save  now  and  then  in 
giving  the  generators  some  specially  valuable  ad- 
vantage in  speed.  In  such  case  they  should  be 
used  without  hesitation  if  the  conditions  permit. 
The  dav  of  stations  equipped  with  numerous 
small  dynamos  has  passed,  and  for  good  cause, 
since  the  small  machines  are  more  costly  and  less 
efficient  for  a  given  total  output,  and  they  re- 
quire also  more  space  and  more  care. 

Hence  the  number  of  generating  units  should 
generally  be  reduced  to  the  minimum  that  will 
satisfy  the  following  condition,  viz. :  that  the 
total  number  should  be  such  that  one  unit  can 
go  out  of  service  without  seriously  overloading 
the  others,  dividing  its  load  arhong  them.  Good 
modern  generators  usually  are  able  to  carry  25 
or  30  per  cent,  over  their  normal  rated  loads  for 
some  hours  without  serious  heating,  so  that  ordi- 
narily four  or  five  generators  suffice.  If  the 
load  upon  the  plant  is  normally  moderate,  two 
or  three  generators  may  serve  admirably  until 
such  time  as  the  normal  full  load  nears  the  rated 
capacity  of  the  machines.  On  the  other  hand 
more  than  five  or  six  generators  are  seldom  ad- 
vantageous unless  the  total  capacity  of  the  power 
house  is  very  large,  so  large  that  it  cannot 
readily  be  derived  from  so  few  generators. 

As  generators  are  now  often  made  of  5,000  to 
10,000  kilowatts  output,  the  case  just  men- 
tioned is  unlikely  to  arise  save  under  the  follow- 
ing conditions.  First,  in  a  hydro-electric  plant 
at  low  head  the  available  wheel  speeds  for  units 
of  the  size  mentioned  may  be  so  low  as  to  de- 
mand a  generator  of  very  disadvantageous  de- 
sign. When  this  case  arises  it  is  often  better  to 
split  up  the  plant  into  smaller  units,  the  vjoin  by 
so  doing  more  than  compensating  the  loss.  Sec- 
ond, it  may  be  necessary  in  the  same  power 
house  to  install  generators  for  serving  several 
quite  independent  lines,  or  for  radically  different 
kinds  of  service,  as  for  furnishing  both  alter- 
nating current  and  direct  current.  Then  the 
number  of  machines  for  each  service  must  be 
determined  in  the  way  just  noted,  and  the  toval 
number  will  be  considerably  increased. 

Broadly,  however,  large  stations  should  diflfer 
from  small  ones  only  in  the  capacity  of  indi- 
vidual units,  so  that  if  a  2,000  kilowatt  plant  is 
equipped  with  four  500  kilowatt  units,  a  20,000 
kilowatt  plant  would  be  equipped  with  four  5,000 
kilowatt  units.  In  either  case  the  same  allow- 
ance for  reserve  capacity  would  naturally  be 
made,  but  evidently  the  larger  plant  would  have 
the  advantage  not  only  of  greater  economy  in 
the  larger  units  but  of  reduced  attendance  cost 
per  unit  of  output,  and  would  also  cost  less  per 
unit  of  output. 

Large  power  plants  then  evidently  can  pro 
duce  electrical  energy  at  a  lower  cost  than  small 
ones.  As  the  size  is  increased,  however,  the  rela- 
tive gain  is  diminished  so  that  a  size  will  finally 
be  reached  at  which  further  increase  in  capacity 
ceases  to  be  beneficial.  Indeed  since  a  very  large 
station  usually  implies  a  large  area  served,  the 
average  distribution  losses  will  be  reduced  br 
serving  it  from  several  interconnected  power 
houses,  so  that  the  maximum  economical  capac- 
ity of  a  single  power  house  is  less  than  would 
be  determined  by  considering  only  the  efTect  of 
size  on  fuel  and  labor. 

For  example,  if  a  certain  district  requires 
100,000  kilowatts,  it  is  altogether  probable  that 
two   50,000   kilowatt  plants   will   serve   it  more 


economically  than  a  single  gigantic  power  house, 
and  unless  the  district  is  of  moderate  area,  t'our 
25,000  kilowatt  stations  would  probably  do  even 
bitter,  provided  they  could  all  be  well  located. 
In  other  words  a  power  plant  of  25,000  kilowatts 
or  thereabouts  comes  so  near  to  giving  maxi- 
mum economy  of  operation  that  the  difference 
is  easily  offset  by  lessened  losses  in  distribution. 
The  only  cases  in  which  size  may  be  ecoronn- 
cally  increased  without  limit  are  those  mi  whuh 
the  plants  must  for  one  reason  or  another  lie  far 
without  the  area  served,  as  in  great  hydro- 
electric plants  like  those  at  Niagara  or  in  plants 
using  coal  at  the  mines  for  transmission  of 
power  on  a  colossal  scale. 

In  any  power  house  adequate  provision  for 
reserve  capacity  evidently  can  be  most  easily 
made  if  the  equipment  throughout  is  of  a  single 
kind  so  that  everything  may  be  as  far  as  pos- 
sible interchangeable.  Similar  units  of  uniform 
size  are  therefore  advisable  throughout  tiie  en- 
tire plant  unless  there  is  some  good  reason  to  the 
contrary. 

The  equipment  of  a  power  house  may  be 
divided  into  four  parts :  the  prime  movers,  the 
electric  generators,  the  accessory  apparatus,  and 
the  switchboard  from  which  the  output  is  regu- 
lated and  distributed.  The  power  house  struc- 
ture must  be  planned  for  advantageous  location 
of  all  of  these,  and  in  addition,  if  steam  is  the 
motive  power,  there  must  be  ample  provision  for 
the  storage  of  fuel. 

Design  and  Arrangement. —  In  point  of  de- 
sign hydro-electric  power  houses  present  by  far 
the  simplest  problem.  In  these  the  prime  movers 
are  the  water  wheels  which  are  relatively  simple 
and  compact,  the  generators  are  directly  coupled 
to  the  shafts  of  these,  and  the  output  is  deliv- 
ered to  a  small  number  of  lines  so  that  the 
switchboard  is  relatively  simple.  As  most  such 
plants  are  for  high  voltage,  the  power  house 
must  often  provide  place  for  the  transformers 
which  raise  the  voltage  from  that  of  the  gen- 
erators to  that  of  the  line.  Less  frequently  such 
transformers  are  found  in  steam-driven  plants. 

Structurally  the  ordinary  power  house  con- 
sists of  two  parallel  halls  with  a  common  divid- 
ing wall,  one  containing  the  generating  units, 
the  other  water  wheels  or  boilers  as  the  case 
may  be.  The  generator  room  contains,  or  has 
annexed  to  it,  space  for  the  switchboard  con- 
nections and  for  the  transformers,  if  any,  while 
the  boiler  or  wheel  room  has  annexed  to  it  space 
on  the  one  hand  for  fuel,  on  the  other  for  the 
hydraulic  connections.  Usually  the  plant  com- 
prises only  a  single  storv.  although  more  rarely 
ground  space  is  gained  by  superimposing  some 
of  the  parts. 

One  may  now  pass  to  consideration  of  the 
concrete  arrangements  usually  adopted,  the 
hydro-electric  case  being  taken  up  first,  as  the 
simpler  in  design. 

Fig.  I  shows  the  ground  plan  of  a  typical 
hydro-electric  power  station  using  as  prime 
movers  water  wheels  under  high  head.  Here  A 
is  the  receiver  terminating  the  supply  pipe  and 
provided  with  branches  to  the  several  wheels. 
At  very  high  heads  these  branches  are  some- 
times made  farther  back  spreading  finger-wise 
from  a  terminal  chamber  to  secure  a  straighter 
run  to  the  wheels.  B.  B.  B  are  the  water  wheels, 
directly  coupled  to  and  on  the  same  level  with 
the   generators    C,  C,  C.     The    pipes    from    the 
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water  supply  enter  the  lower  part  of  the  wheel 
cases  and  discharge  into  the  tail  race  below  the 
power-house  floor.  The  wheel  gates  are  con- 
trolled by  the  governors  D,  D,  D.  The  genera- 
tors are  revolving-tield,  400  kilowatts,  three- 
phase  machines,  giving  13.000  volts  at  the  termi- 
nals at  500  revolutions  per  minute.  Their  fields 
are  e.xcited  by  two  25-kilowatt  direct-driven 
e.xciters,  E.E.,  each  of  which  is  regulated  by  a 
separate  hydraulic  governor.  The  switchboard 
is  located  on  the  floor  level  at  F,  and  the  line 
wires  leave  the  power  house  just  above  and  be- 
hind the  switchboard.  Room  is  provided  for  a 
fourth  generator,  and  a  traveling  crane  running 
lengthwise  the  power  house  is  available  for 
handling  the  machinery  if  necessary.  The  ma- 
terial of  this  power  house  is  brick,  on  concrete 
foundations,  with  a  steel  truss  roof  covered  with 
reinforced  concrete  slabs  and  then  with  roofing 
felt  and  asphalt,  as  the  location  is  in  a  cold 
climate. 

The  design  here  followed  is  thoroughly  sim- 
ple and  normal.     At  higher  hydraulic  head  the 


this  simple  design  serve  well  up  to  very  much 
larger  capacities.  In  case  the  necessary  width 
becomes  too  great  to  be  conveniently  covered  by 
a  single  roof,  separate  roofs  are  placed  over  the 
wheel  rooms  and  generator  rooms,  and  in  mild 
climates  the  wheel  cases  and  tail  race  may  some- 
times be  left  uncovered. 

It  is  necessary  even  in  hydraulic  plants  to 
make  the  power  station  as  nearly  fireproof  as 
possible  and  hence  brick,  steel,  and  concrete  are 
the  most  suitable  materials  of  construction. 
Wood,  even  if  treated  by  some  fireproofing  proc- 
ess, should  be  sparingly  employed.  For  floors 
concrete,  reinforced  when  necessary,  is  probably 
the  best  material.  The  transformers  and  switch- 
board are  the  danger  points,  from  the  standpoint 
of  fire  risks.  The  former  should  be  placed  so 
that  even  if  they  burn  out  no  exterior  damage 
will  result.  If,  as  is  usual  in  high  voltage  plants, 
they  are  oil-insulated,  provision  should  be  made 
for  disposing  of  the  oi!  harmlessly  in  the  rare 
case  where  it  ignites  from  an  extreme  short  cir- 
cuit.    Transformer  oil  is  very  difficultly  inflam- 
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somewhat  unusual  turbines  here  used  would  be 
replaced  by  impulse  wheels  in  the  same  situa- 
tion ;  at  lower  head  by  considerably  bulkier 
turbines  w-hich  would  require  a  wider  tail  race 
and  power  house  for  their  accommodation.  In 
this  case  the  inner  tail-race  wall  would  usually 
carry  a  partition  wall  separating  the  wheel  room 
from  the  dynamo  room  proper  and  provided  with 
water-tight  fittings  for  the  turbine  shafts  to  pass 
through. 

In  case  raising  transformers  were  to  be 
used  in  such  a  plant  the  generators  would  be 
for  perhaps  2,000  volts,  the  switchboard  would 
preferably  be  turned  around,  facing  the  exciters, 
and  the  station  would  be  extended  far  enough 
to  the  left  of  the  cut  to  accommodate  the  trans- 
formers and  the  necessary  accessories ;  or.  if 
more  convenient  from  the  nature  of  the  ground^ 
spacs  could  be  gained  by  widening  the  power 
house  enough  to  accommodate  the  row  of  trans- 
formers. The  size  of  the  power  house  of  Fig.  i 
is  about  40'   X  85',  and  slight  modifications  of 


mable,  but  it  can  be  fired,  and  oil  transformers 
should  be  guarded  by  pits  with  drains,  so  that 
the  oil  may  not  run  about  if  it  escapes  from  the 
cases.  Sometimes  the  transformer  cases  are  pro- 
vided with  drain  valves  from  which  the  oil  can 
be  quickly  run  off  outside  the  station. 

The  connections  between  generators  and 
switchboard  are  generally  made  by  cables  laid 
under  the  floor  in  tile  ducts,  so  as  to  keep  the 
overhead  space  free  for  the  crane.  The  higher 
voltage  wires  from  the  transformers  should  be 
gotten  out  of  the  building  by  a  very  short  route 
overhead  or  through  very  capacious  ducts.  In 
any  case  great  care  should  be  taken  to  locate  all 
cables  carrying  heavv  currents  where  a  burn- 
out of  one  will  not  involve  others. 

In  very  large  stations,  both  hydro-electric  and 
steam  driven,  the  switchboard  is  frequently 
placed  in  a  gallery  overlooking  the  generator 
room.  This  position  is  in  itself  undesirable  as 
adding  enormously  to  the  complication  of  the 
wiring,  but  in  very  large  stations  sometimes  be- 
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comes  advisable.  In  such  case  the  larger  switches 
are  not  manually  operatcil,  but  are  worked  by 
electric  or  pneumatic  power  controlled  from  the 
switchboard.  The  switches  themselves  are  then 
located  under  or  behind  the  gallery,  and  are  com- 
monly oil  insulated  and  inclosed  in  masonry  or 
concrete  cells.  With  tlirce  or  four  generators 
and  one  or  two  main  lines  to  be  fed  the  switch- 
board is  sufficiently  complex,  but  when  in  addi- 
tion numerous  feeding  lines  must  be  controlled 
the  complication  becomes  something  frightful 
and  a  large  amount  of  space  is  required  for  the 
switcliing  apparatus,  so  large  and  so  subdivided 
for  safety  that  manual  control  is  practically  out 
of  the  question.  In  large  high  voltage  power 
stations  the  transformers  are  sometimes  in  a 
room  entirely  separated  from  the  mam  station 
and  provided  with  an  independent  high  voltage 
switching  equipment,  a  procedure  which  probably 
adds  nearlv  as  many  risks  as  it  avoids.  On  the 
whole  a  plant  with  few  units  and  relatively 
simple  equipment  is  likely  to  give  the  most 
reliable  service  at  the  low'est  cost. 

Steam-driven  stations  are  very  differently 
proportioned  owing  to  the  great  space  necessary 
for   boilers  and   their  accessories.     Fortunatelv 


here,  and  in  such  case  the  switchboard  would 
be  located  in  the  generator  room  itself,  arranged 
much  as  shown.  In  most  American  stations  of 
recent  design  the  fuel  is  fed  to  the  furnaces  by 
automatic  stokers,  which,  upon  the  whole,  do  the 
work  more  uniformly  and  economically  than  it 
can  be  done  by  hand  firing,  especially  where 
u.sing  low-grade  coal.  The  fuel  is  also  commonly 
brought  by  automatic  conveyers  into  tlie  pockets 
from  which  the  stoking  apparatus  is  supplied. 
In  an  increasing  number  of  cases,  too,  the  tall 
chimney  common  to  power  houses  is  replaced  by 
a  low  stack  and  the  furnaces  are  worked  by 
artificial  draft  furnished  by  a  blower.  This  de- 
vice has  the  advantage  that  it  enables  the  fur- 
naces to  be  hard  driven  at  times  of  specially 
severe  load.  At  moderate  and  uniform  load  its 
economy  is  rather  dubious,  but  in  certain  power 
plants  which  are  subject  to  oeriodical  overloads 
the  artificial  draft  has  proved  advantageous. 

The  greatest  recent  change  in  power-house 
design  has  come  through  the  introduction  of  the 
steam  turbine.  As  this  machine  normally  runs 
at  a  rotative  speed  eight  or  ten  times  as  great 
as  that  of  a  reciprocating  engine  of  similar  out- 
put, both  turbine  and  generator  are  of  large  out- 
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the  boiler  enuinment  can  be  stowed  without 
much  waste  space,  but  it  is  a  curious  thing  that 
while  the  engine  units  have  increased  very 
greatly  in  capacity  in  recent  years,  the  boiier  units 
remain  almost  unchanged,  so  that  one  may  find 
a  single  direct-connected  generating  fed  by  per- 
haps half  a  dozen  boilers.  Fig.  2  shows  a  typical 
steam-driven  plant  in  elevation.  Here  the  boilers 
are  arranged  in  a  single  row  at  A,  the  smoke 
flues  with  economizers  are  at  B,  discharging  into 
the  stack  C,  wdiich  rises  near  the  centre  of  the 
station.  The  engines  are  at  D  and  a  low  base- 
ment E  contains  condensers,  pumps,  and  so 
forth.  Beyond,  an  a<ldition  in  three  stories  is 
built  out  for  the  switchboard  and  accessories. 
There  are  three  gcner.nting  sets  in  this  particu- 
lar station  each  rated  at  750  kilowatts,  and  eight 
boilers  arranged  in  pairs.  Two  engine-driven 
exciters  furnish  field  current,  since  the  genera- 
tors here,  as  very  often  in  recent  power  houses, 
are  polyphase  machines  at  high  voltage,  in  this 
instance  1.1.000  volts.  In  plants  where  economy 
of  space  is  important  the  type  of  engine  chosen 
is  frequently  the  vertical  cross-compound,  in- 
stead of  the  horizontal  tandem  compound  found 


put  for  their  dimensions.  Many  recent  turbo- 
generators are  'made  with  vertical  shaft,  the 
generator  being  superimposed  upon  the  turbine, 
and  the  weight  being  carried  bv  a  water-step 
supplied  by  a  pressure  pump.  Thus  arranged  a 
5,000  kilowatt  turbo-generator  will  go  into  a 
space  about  20'  x  20',  and  has  a  height  over  the 
foundation  of  about  30'.  Were  this  the  only 
thing  to  be  considered  the  generator  room  of  a 
power  plant  thus  equipped  could  be  reduced  to 
absurdly  small  dimensions,  but  the  steam  tur- 
bine for  the  best  results  requires  a  surface  con- 
denser to  give  at  least  28"  vacuum,  together  with 
its  pumps  and  accessories.  An  attempt  to  crowd 
the  turbines  closely  together  also  leads  to  incon- 
venience in  the  steam  piping  in  large  plants, 
which  must  still  contain  long  rows  of  boilers,  so 
that  the  full  apparent  economy  of  space  is  seldom 
realized.  .As  the  turbines  give  an  efficiency  quite 
comparable  with  that  of  compound  condensing 
engines  under  the  usual  conditions  of  pressure 
and  superheating,  and  at  light  loads  do  relatively 
rather  better,  they  have  come  to  be  very  exten- 
sively used  in  power  houses  of  recent  design. 
I'"ig.  3  shows  a  plan  of  a  typical  turbo-gener- 
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ator  station.  As  it  is  for  electric  railway  ser- 
vice the  generator  room  is  widened  to  permit 
the  installation  of  a  row  of  rotary  converters 
w-ith  their  transformers.  In  other  respects  the 
design  is  entirely  normal  and  a  very  good  ex- 
ample of  its  kind.  Fig.  4  shows  the  elevation 
A 


-As  in  nearly  all  recent  stations  the  boilers  are 
of  the  \vater-tu5e  sort,  generally  chosen  for  its 
comparative  immunity  from  explosion  and  its 
ability  to  respond  easily  to  a  call  for  forced  out- 
put. As  a  glance  at  Fig.  4  shows,  there  is  a 
large   coal   pocket   over   the   firing-floor   fed  by 
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of  the  same  station.  The  batteries  of  boilers 
are  lettered  A,  the  turbo-generators  B,  and  the 
switchboard  space  C.  There  are  five  2,000  kilo- 
watt turbo-generators,  and  10  boilers  arranged 
in  two  rows  with  the  firing  floor  between  them. 


automatic  conveyors,  and  itself  feeding  the  auto- 
matic stokers  through  a  series  of  chutes.  The 
ash  is  also  automatically  delivered  to  the  chutes 
immediately  beneath  the  firing  floor,  and  falls 
into  ash  cars  in  the  basement.     This  basement 
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also  accommndalcs  the  engine-driven  blowers 
for  the  forced  draft.  These  arrangements  re- 
duce the  labor  expense  to  a  niinimmn  ami  render 
the  boiler  room  exceedingly  compact. 

The  generator   room,  owing  to   the  vertical 


turbines,  is  also  compact,  but  considering  the 
area  required  for  condensers  and  pumps  the  gain 
in  space  is  rather  less  than  the  dimensions  of  the 
turbines  would  suggest.  The  ability  of  the  tur- 
bine to  run  on  comparatively  slight  foundations 
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is,  so  far  as  station  design  is.  concerned,  more 
valuable  than  the  gain  in  floor  space. 

The  e.xciting  current  for  the  turbo-generators 
is  furnished  by  two  engine-driven  and  two  mo- 
tor-driven exciters,  but  later  types  of  turbines 
have  e.xciter  armatures  on  their  own  shafts,  so 
as  to  be  entirely  self-contained.  It  will  be  noted 
that  the  placing  of  the  boilers  in  two  rows  is 
necessary  to  take  advantage  of  the  compactness 
of  the  turbo-generators.  This  is  also  the  case 
when  large  vertical  engines  are  used  and  is  a 
result  of  the  relatively  small  capacity  of  indi- 
vidual boilers.  With  turbo-generators  of 
smaller  capacity,  say  750  kilowatts  each,  the  sta- 
tion plan  would  be  somewhat  as  indicated  by  the 
dotted  line  D  E  F  G.  and  the  relative  arrange- 
ment of  parts  would  remain  about  the  same. 
The  station  here  shown  is  situated  on  tide  water 
so  that  sea  water  is  available  for  condensation 
and  the  coal  is  unloaded  by  machinery  directly 


sub-stations.  The  modern  power  house  is  al- 
most always  fitted  with  alternating  current  gen- 
erators which  transmit  current  either  for  gen- 
eral distribution  or  for  conversion  into  direct 
current  for  supplying  electric  railways  or  the  old 
direct  current  lighting  systems.  Such  conversion 
must  probably  be  regarded  as  a  makeshift,  but 
at  present  a  necessary  one.  The  high  voltage 
current  from  the  power  house  is  transmitted 
through  cables  or  over  aerial  lines  to  the  sub- 
stations, and  there  the  voltage  is  lowered  by 
reducing  transformers  to  the  amount  appropriate 
for  the  rotary  converters,  generally  not  far  from 
two-thirds  of  the  derived  direct  current  voltage. 
The  sub-station  must,  therefore,  accommodate 
the  reducing  transformers,  the  rotary  converters, 
regulating  apparatus,  switchboards  for  both  al- 
ternating and  direct  currents,  and  sometimes  a 
storage  battery  and  its  accessories.  The  struc- 
ture,   therefore,    becomes    practically    a    power 
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from  the  vessel.  The  building  is  161'  x  121'  and 
has,  therefore,  a  little  less  than  two  square  feet 
of  area  for  each  kilowatt  of  generating  capacity, 
a  fair  figure  for  a  large  station.  If  real  estate 
is  costly  further  space  can  be  saved  by  double 
decking  the  station  as  far  as  possible.  Some 
stations  have  been  built,  for  instance,  with 
two  stories  of  boilers,  and  by  such  devices 
and  the  use  of  large  generating  units,  the  ground 
space  can,  if  necessary,  be  brought  to  or  a  little 
below  one  square  foot  per  kilowatt.  It  is  doubt- 
ful, however^  whether  so  great  strivitjg  for  com- 
pactures  -s  good  policy  save  in  very  rare  in- 
stances, 

Sub-Stations. — An  account  of  power  houses 
would  be   incomplete  did   it  not  take  notice  of 


house  for  general  service,  less  only  the  prime 
movers.  Figs.  S  and  6  show  in  main  floor  plan 
and  elevation  a  recent  sub-station  for  city  light- 
ing and  power  service  which  is  a  masterpiece 
of  compactness.  It  is  a  modern  steel  budding 
two  stories  above  grade  and  with  a  basement 
for  the  cable  entrances  and  exits.  The  main 
floor  contains,  as  Fig.  5  shows,  arranged  in  or- 
der, the  high-tension  bus  and  main  switches,  the 
three-phase  transformers,  the  regulators,  and  the 
rotary  converters,  of  which  there  are  four,  cich 
of  1,000  kilowatt  capacity.  The  same  room  con- 
l.iins  the  booster  set  for  charging  the  batteries 
at  a  variable  voltage  somewhat  higher  than  that 
of  the  rotaries,  and  the  switchboard,  also  a 
blower  set  for  ventilation.    Large  apertures  are 
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left  under  the  rotary  converters  and  transform- 
f  rs  so  that  a  liberal  air  supply  may  be  drawn  in 
from  below  and  exhausted  by  the  blower.  The 
second  floor  contains  the  storage  batteries  and 
tlicir  special  switching  arrangements.  On  ac- 
count of  possible  leakage  of  acid  frorri  the  bat- 
teries the  floor  construction  is  peculiar.  The 
basis  is  tile  arch  over  steel  beams.  Then  comes 
a  layer  of  concrete  coated  with  asphalt,  then  a 
floor  of  hard-baked  brick,  glazed  all  over,  laid 
with  narrow  interstices  which  are  finally  filled 
with  hot  asphalt. 

Sub-stations  for  railway  service  do  not  usu- 
ally have  the  storage  battery,  and  are  generally 
less  compactly  arranged,  but  after  about  the 
same  general  plan.  The  sub-station  shown  here 
covers  only  3.150  square  feet  for  its  4.000 
kilowatts  capacity.  Ordinarily  the  switching  ar- 
rangements in  a  sub-station  are  so  intricate  as 
to  require  a  rather  liberal  allowance  of  space. 
The  same  principles  of  location  and  subdivision 
of  units  hold  for  sub-stations  as  for  power 
houses  in  general,  with  the  advantage  that  the  lo- 
cation is  not  dependent  on  water  and  fuel 
supply.  Sub-stations  for  the  receiving  ends  of 
power  transmissions  for  general  service  differ 
from  those  just  described  in  the  lessened  import- 
ance of  rotary  converters.  The  ordinary  dis- 
tribution from  a  high  voltage  transmission 
service  is  very  largely  by  alternating  currents, 
and  is  accomplished  by  sub-stations  liesigued 
accordingly.  The  high  voltage  current  is  re- 
ceived in  lar.ge  reducing  transformers  which  in 
number,  size,  and  location  are  to  be  treated  as  so 
many  alternating  current  generators  fortunately 
exempt  from  the  necessity  of  rotation.  Regu- 
lating apparatus  is  an  important  feature  of  sta- 
tions of  this  class,  and  being  inductive  can  be 
applied  with  very  small  loss  of  energy  to  the 
exact  regulation  of  voltage  on  individual  feeders. 

For  arc  light  service  constant  current  trans- 
formers are  very  widely  used,  taking  energy 
from  the  lower  voltage  side  of  the  reducing 
transformers.  This  service  requires  a  special 
switchboard,  and  is  generally  set  apart  in  the 
sub-station.  Owing  to  the  absence  of  rotating 
machinery  in  any  considerable  amount  the  sub- 
station for  general  service  is  compacter  and  re- 
quires less  in  the  way  of  foundations  and  special 
construction  tlian  the  sub-station  of  Fig.  5. 
Otherwise  the  principles  of  location  and  design 
are  unchanged.  Loris  Bell, 

Consulting  Electrical  Engineer,  Boston,  Jl/ass. 

Power,  Transmission  of.  In  mechanical 
engineering  problems  are  continually  arising 
wdiich  involve  the  transmission  of  power  from 
one  part  of  a  machine  to  another,  or  from  one 
machine  to  another  machine,  or  from  one 
locality  to  another  locality  that  is  perhaps  at  a 
considerable  distance.  Between  the  different 
parts  of  a  given  machine,  or  of  a  given  mill,  the 
transmission  is  often  effected  by  means  of  a 
rotating  shaft,  which  is  subjected  to  a  torsional 
moment.  In  mill  work  the  shaft  is  rigid,  and 
is  made  of  solid  steel,  or  of  steel  tubing;  while 
in  small  machines  (as  in  dental  drills  and  the 
like)  the  shaft  is  often  flexible,  so  that  the  point 
of  application  of  the  power  can  be  varied  at 
will,  without  disturbing  the  source  from  which 
the  power  is  drawn.  In  mill  practice  it  is  es- 
sential that  the  alignment  of  the  shafting  shall 
be  as  good  as  possible,— that  is,  that  the  centre 


line  of  each  shaft  shall  be  as  nearly  straight 
as  it  can  be  made.  It  is  also  essential  that 
the  "journals,"  or  bearings  which  support  the 
shaft,  shall  be  properly  designed,  and  well  lubri- 
cated. If  attention  is  paid  to  these  points, 
transmission  by  shafting  may  be  quite  efficient; 
but  if  tlie  alignment  is  poor,  or  the  journals  are 
poorly  designed,  or  the  lubrication  is  inadequate, 
a  great  deal  of  energy  may  be  absorbed  by  the 
shaft,  and  dissipated  in  the  form  of  frictional 
heat. 

In  transmission  by  shafting,  the  speed  re- 
mains invariable,  and  if  (as  is  usually  the  case) 
a  change  of  speed  is  desired,  it  must  be  effected 
by  the  use  of  gearing  or  belting,  or  some  sim- 
ilar device.  The  efficiency  of  transmission  by 
gearing  depends  very  largely  upon  the  perfection 
of  the  gearing,  and  it  falls  off  rapidly  when  the 
teeth  of  the  gear-wheels  begin  to  show  the  ef- 
fects of  wear  to  any  material  extent.  Accord- 
ing to  data  given  by  Lewis,  the  efficiency  of 
a  oair  of  good  spur  gears  may  range  from  90  to 
98  per  cent,  the  former  result  being  given  for 
a  velocity,  at  the  pitch  line,  of  3  feet  per  min- 
ute, and  the  latter  for  a  velocity  of  300  feet  per 
minute. 

Belting  is  employed  more  commonly  than 
gearing,  for  transmitting  power  from  one  shaft 
to  another.  The  resistance  of  a  belt  to  slip- 
ping is  independent  of  the  width  of  the  belt,  so 
lor.g  as  the  total  stress  upon  the  belt  is  con- 
stant. It  depends  chiefly,  in  this  case,  upon  the 
arc  of  contact  between  the  belt  and  the  pulley; 
and  a  belt  will  slip  just  as  readily  upon  a  pulley 
four  feet  in  diameter  as  upon  one  that  is  two 
feet  in  diameter,  if  the  arc  of  contact  (measured 
in  degrees)  is  the  same  in  both  cases,  and  the 
surfaces  of  the  two  pulleys  are  in  the  same  con- 
dition. The  laying  out  of  a  successful  system 
of  belting,  for  use  in  mill  work,  calls  for  a  con- 
siderable amount  of  practical  e.xperience  with 
belts,  since  it  must  be  admitted  that  many  of 
the  formulae  that  have  been  given  do  not  cor- 
respond satisfactorily  with  experience.  It  was 
formerly  taken  for  granted,  for  example,  that 
the  sum  of  the  tensions  on  the  two  sides  of  a 
belt  remains  constant,  the  onlv  effect  of  run- 
ning the  belt  being  to  increase  the  tension  on  one 
side  of  it,  and  to  simultaneously  decrease  the 
tension  on  the  other  side  by  an  equal  amount. 
Lewis  and  Bancroft  found  that  this  is  not  the 
case ;  and  hence  any  formula  which  assumes  it 
to  be  true  must  be  regarded  as  inaccurate.  Web- 
ber gives  the  following  practical  rule  for  ordi- 
nary leather  belting  of  single  thickness :  A  belt 
one  inch  wide  will  safely  transmit  one  horse- 
power, when  run  at  a  speed  of  600  feet  per  min- 
ute;  and  the  power  transmitted  will  be  propor- 
tional to  the  width  of  the  belt,  and  to  the  speed 
at  which  it  is  run.  This  rule  gives  no  infor- 
mation with  regard  to  the  proper  tension ;  but 
it  imolies  that  the  tension  may  be  safelv  in- 
creased until  the  belt  actually  does  transmit  the 
computed  horse-power.  (Consult  Cooper  'Trea- 
tise on  the  L^se  of  Beltine.'  and  also  Kent, 
'Mechanical  Engineer's  Pocket  Book.*)  Wire 
ropes,  as  well  as  ropes  of  hemp,  cotton,  or  raw- 
hide, are  now  employed  to  a  considerable  extent 
in  the  place  of  belts,  when  large  amcuiUs  of 
power  are  to  be  transmitted.  The  principle? 
involved  are  similar  to  those  which  apply  to  or- 
dinary belting,  but  the  ropes,  instead  of  passing 
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aver  smooth  pulleys,  run  in  grooves  that  are 
turned  in  the  pulleys.  (Consult  J.  J.  Flather, 
*Rope   Driving.') 

Compressed  air  is  employed  in  the  transmis- 
sion of  power  in  many  cases,  especially  in  the 
operation  of  rock  drills,  and  in  mining  generally, 
the  air  serving,  in  such  cases,  not  only  to  operate 
the  machinery,  but  also  to  aid  in  the  ventilation 
of  the  mine.  The  compressed  air  may  be  deliv- 
ered to  the  point  at  which  the  power  is  wanted 
by  means  of  pipes  directly  from  the  compressors, 
or  it  may  be  stored  at  high  pressure  in  tanks, 
from  which  it  is  drawn  as  wanted.  Locomo- 
tives are  used  in  mining,  for  example,  which 
derive  their  power  from  large  tanks  of  com- 
pressed air  that  take  the  place  of  the  ordinary 
steam  boilers  of  other  locomotives ;  these  tanks 
being  charged  at  convenient  points  along  the 
line  of  travel.  Power  is  also  transmitted  hy- 
draulically,  when,  as  in  cranes,  presses  and  ele- 
vators, it  is  desired  to  exert  great  force  in  some 
slow-moving  piece  of  machinery. 

A  great  deal  of  attention  has  been  given,  in 
recent  years,  to  the  economical  transmission  of 
power  by  electricity,  and  the  various  problems 
that  are  involved  have  been  solved  so  satisfac- 
torily that  enormous  quantities  of  power  are  now 
transmitted  electrically,  in  some  instances  to  a 
distance  of  from  50  to  75  miles.  The  me- 
chanical energy  that  is  to  be  transmitted  is 
fiist  converted  into  electricity  by  means  of  a 
dynamo ;  and  the  electricity  thus  generated  is 
led  along  a  conductor  (usually  of  copper)  to  the 
point  where  the  power  is  to  be  used,  it  being 
there  re-converted  into  mechanical  energy  by 
means  of  electric  motors.  In  certain  shops  and 
mills,  the  power  is  transmitted  in  this  way  from 
the  engine  room  to  the  various  machines  that 
are  to  be  operated,  each  machine  being  pro- 
vided with  its  own  separate  motor.  Installa- 
tions of  this  kind  are  especially  successful  when 
the  work  is  of  such  a  nature  that  the  machines 
are  idle  for  a  considerable  part  of  the  time,  be- 
cause there  is  no  loss,  in  electrical  transmission 
systems,  when  the  circuit  is  interrupted  and  no 
current  is  flowing;  whereas  in  a  mill  that  is 
fitted  up  with  shafting  and  belts  the  shafting 
runs  all  the  time,  and  the  losses  due  to  its 
friction  go  on  all  the  time,  whether  the  ma- 
chines are  running  or  not.  The  use  of  individ- 
ual motors,  as  described,  is  also  advisable  in 
plants  where  the  machines  are  run  at  high 
speeds,  since  the  desired  speeds  can  be  attained 
electrically,  without  the  losses  incident  to  the 
use  of  pulleys  and  belts,  of  trains  of  gears,  or 
any  other  method  of  direct  mechanical  multipli- 
cation. 

In  the  transmission  of  power  by  electricity  to 
considerable  distances,  the  chief  losses  are  those 
due  to  direct  leakage  of  electricity  along  the 
line,  and  to  the  dissipation  of  energy  in  the 
form  of  heat  in  the  conductor.  The  losses  due 
to  the  former  cause  can  be  kept  down  to  a 
reasonable  limit  by  paying  proper  attention  to 
insulation,  though  the  problems  that  are  here  in- 
volved are  very  serious,  when  the  potential  of 
the  conductor  is  maintained  (as  is  often  the 
case)  at  10,000  volts  or  over.  The  loss  due  to 
the  development  of  heat  on  account  of  the  re- 
sistance of  the  conductor  can  theoretically  be 
diminished  as  much  as  we  please,  by  merely  in- 
creasing the  size  of  the  conductor:  but  conduc- 
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tors  sufficient  in  size  to  render  the  heat  loss  neg- 
ligible   are    too    expensive    to    be    commercially 
practicable.     Lord  Kelvin,  in  an  attempt  to  de- 
termine the  most  economical  size  of  conductor 
for  electrical  transmission,  came  to  the  conclu- 
sion   that    the    maximum    economy    is    attained 
when  the  conductor  is  of  such  a  size  that  "the 
annual  interest  on  the  capital  outlay  is  equal  to 
the    annual    cost    of   energy    wasted."        Under 
ordinary  conditions,  this  is  found  to  lead  to  the 
conclusion    that    the    most    economical    current- 
density  in  the  conductor  is  about  380  amperes 
per   square   inch   of   sectional   area   of  the  con- 
ductor._    For  the  case  in  which  a  given  horse- 
power is  to  be  delivered  at  a  given  distance,  the 
condition    is    somew-hat    different,    and    not    so 
simple.     Professors  Ayrton  and  Perry,  who  have 
investigated  this  case,  have  given  somewhat  com- 
plicated formulae  for  determining  the  most  eco- 
nomical   cross-section   of   the   conductor.      (See 
Kent,    'Engineer's   Pocket   Book,'   and  the  ref- 
erences  there   given.)     In   long   distance   trans- 
mission   it    is    customary    to    adopt,    for    the 
transmission   line,   a    far   higher  potential   than 
is   desired   for  the   operation  of  the   machinery 
at  the  delivery  end,  since  this  artifice  makes  it 
possible  to  transmit  a  given  quantity  of  electrical 
energy  over  a  given   conductor  with  a  smaller 
heat  loss  than  would  be  involved  if  the  trans- 
mission   were    effected    at    a    lower    potential. 
When    the   transmitting   current    is    alternating, 
the  reduction   of  potential  at  the  delivery  end 
may  be  effected  by  means  of  a  transformer ;  but 
when    the   transmitting   current   is    direct,   it    is 
customary  to  employ  a  "motor-generator,"  which 
consists  of  a  motor,  actuated  by  the  transmission 
current,  coupled  on  the  same  shaft  with  a  dyna- 
mo,  which   gives   out  a  current  adapted  to  the 
work  to  be  done.     The  motor-generator  is  also 
used   to_  transform   an   alternatmg   transmission 
current  into  a  continuous  current,  when  the  con- 
tinuous current  is  desired  for  delivery  purposes. 
Some  of  the  problems  of  electrical  transmission 
have  been  solved  on  a  very  large  scale  at  Niagara 
Falls,  where  the  water  power  is  now  partially 
utilized    for    mechanical    purposes.      A    portion 
of  the  power  that  is  developed  in  the  turbine 
houses    is    transmitted    electrically    to    Buffalo, 
for  the   operation   of  electric   railways   and   for 
other_  purposes,   and   the    remainder   is   utilized, 
also   in  the  electrical   form,   in   factories   in  the 
more  immediate  neighborhood  of  the  falls.     The 
longest  electrical  transmission  line  in  the  United 
States    extends    from    Redlands,    Cal.,    to    Los 
Angeles,  a  distance  of  about  80  miles. 

For  the  general  principles  governing  elec- 
trical transmission,  consult  Kapp,  'Electric 
Transmission  of  Energy'  ;  see  also  Perrine, 
'Conductors    for   Electrical    Distribution.' 

Power,  Utilization  of.  The  economical 
production  of  manufactures  and  the  convenient 
adaptations  of  time-  and  labor-saving  devices  in 
all  the  various  lines  of  constructional  work  have 
exerted  a  wonderful  influence  in  the  upbuilding 
of  American  industries.  Among  other  significant 
features  the  present  tendency  is  marked  by  the 
adaptation  of  compressed  air  and  the  application 
of  electric  power  to  machine  driving.  In  the 
use  of  compressed  air,  the  facility  of  adaptation 
to  various  requirements  which  are  in  many  cases 
additional  to  the  supply  of  motive  power,  is  a 
valuable  feature  peculiar  to  this  system  and  one 
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which  is  susceptible  of  extension  along  many 
lines.  The  labor  cost  in  most  machine  shops 
and  other  works  is  so  much  greater  than  the 
cost  of  power  that  any  expedient  by  which  the 
labor  cost  may  be  appreciably  reduced  is  justi- 
fied, even  though  the  efficiency  of  the  agent  itself 
be  low.  Whenever  new  methods  or  agencies 
cause  an  increased  production  with  a  given  out- 
lay for  labor,  we  shall  find  these  methods  super- 
seding the  old,  even  though  the  cost  of  the 
power  required  be  greater  than  before.  The  sav- 
ing of  power  is  a  consideration  secondary  to 
the  advantages  and  economical  output  obtained 
by  its  use.  While  economy  in  the  use  of  power 
should  therefore  be  secondary  to  increased  out- 
put, yet  careful  attention  to  details  will  often 
greatly  reduce  the  useless  waste  of  power.  Engi- 
neers have  recognized  that  there  is  a  very  great 
percentage  of  loss  due  to  shaft  friction,  which, 
in  railroad  and  other  shops  where  the  buildings 
are  more  or  less  scattered,  may  be  as  great 
as  75  or  even  80  per  cent  of  the  total  power 
used.  In  the  ordinary  machine  shop  this  loss 
will  probably  average  from  30  to  50  per  cent. 
No  matter  how  well  a  long  line  of  shafting  may 
have  been  erected,  it  soon  loses  its  alignment  and 
the  power  necessary  to  rotate  it  is  increased. 

Poii-cr  Waste. —  ^Manufacturers  are  realizing 
the  loss  of  power  which  ensues  from  the  present 
system  of  transmission,  and  we  find  a  general 
tendency  to  introduce  different  methods  by  which 
a  part  of  this  loss  will  be  obviated.  Among  these 
are  the  adoption  of  hollow  and  lighter  shafting, 
higher  speeds  and  lighter  pulleys,  roller  bearings 
in  shaft  hangers,  and  the  total  or  partial  elimina- 
tion of  the  shafting.  Independent  motors  are 
often  employed  to  drive  sections  of  shafting  and 
isolated  machines,  and  among  these  we  find 
steam  and  gas-engines,  electric  motors,  com- 
pressed air  and  hydraulic  motors,  although  the 
latter  have  not  been  used  for  this  purpose  to  any 
appreciable  extent.  In  the  choice  of  motors, 
until  quite  recently  the  steam-engine  has  here- 
tofore been  used,  especially  where  the  units  are 
relatively  large.  An  interesting  example  of  this 
is  noted  in  the  sugar  refinery  of  Spreckels,  in 
Philadelphia,  in  which  there  are  some  90  West- 
inghouse  engines  about  the  works,  many  of  them 
being  of  75  and  100  horse-power  each ;  others 
of  s  and  10  horse-power  only.  A  similar  sub- 
divided power  plant  involving  42  engines  was 
erected  several  years  ago  at  the  print  works  of 
Bunnell  at  Pawtucket,  R.  I.  It  was  only  a 
comparatively  few  years  ago  when  several  large 
and  economical  Corliss  engines  were  replaced 
at  the  Baldwin  Locomotive  Works  by  a  greater 
number  of  small,  simple-expansion  engines,  which 
actually  required  about  15  per  cent  more  steam 
per  horse-power  hour  than  the  Corliss  engines. 
This  loss,  however,  was  only  apparent,  for  by 
increasing  the  number  of  units  and  locating  therii 
at  convenient  centres  of  distribution  much  olE  the 
shafting  and  belting  could  be  dispensed  with  and 
an  actual  saving  of  power  was  obtained.  Later, 
these  simple  engines  were  replaced  by  a  number 
of  compounds,  some  18  being  in  service ;  subse- 
quent tests  on  these  showed  a  saving  of  36 
per  cent  over  that  obtained  by  the  use  of  the 
simple  engines.  More  recently,  however,  the 
electric  motor  (q.v.)  has  superseded  the  steam- 
engine  for  this  work,  as  its  economy  and  con- 
venience over  the  latter  are  now  thoroughly  rec- 
ognized. 


Electric  Poiaer. — The  statistics  of  American 
manufacturing,  compiled  by  T.  C.  Martin 
for  the  L'nited  States  Census  Office,  show  that 
at  the  time  of  the  last  census  (1900)  electric 
power  was  less  than  5  per  cent  of  all  that  was 
in  use  in  such  plants,  or  about  500,000  horse- 
power out  of  a  total  of  11,000,000;  but,  as  Mr. 
Martin  states,  things  are  to  be  judged  by  ten- 
dencies rather  than  by  the  status  quu,  and  these 
electric  motor  figures  exhibit  an  increase  of 
1,900  per  cent  during  the  decade.  The  intro- 
duction of  electric  power  in  machine  shops  and 
factories  was  at  first  looked  upon  with  disfavor 
and  was  opposed  by  many  manufacturers,  but  the 
innovation  obtained  a  foothold,  and  advantages 
which  were  at  first  unforeseen  were  found  to 
attend  its  use,  so  that  now  it  is  being  very 
generally  adopted  for  a  wide  variety  of  work. 
A  considerable  difference  of  opinion  exists  as  to 
whether  individual  motors  should  be  used  with 
each  machine,  or  whether  a  number  of  machines 
should  be  arranged  in  a  group  and  driven  from 
a  short  line  shaft.  There  are  well-defined  condi- 
tions to  which  each  system  is  best  adapted,  but 
there  are  wide  limits  between  which  there  ap- 
pears to  be  no  general  rule,  and  we  find  both 
methods  occupying  the  same  field.  For  isolated 
machines  and  for  heavy  machines  that  may  be 
in  occasional  use,  the  individual  motor  is  par- 
ticularly well  adapted,  as  it  consumes  power  only 
when  in  operation.  It  is,  however,  necessary 
that  each  motor  thus  connected  shall  be  capable 
of  supplying  sufficient  pow'er  to  operate  its 
machine  under  the  heaviest  as  well  as  lightest 
loads.  In  certain  cases,  moreover,  the  load  is 
liable  to  very  great  irregularity,  as  for  instance 
in  metal-working  planers,  in  which  the  resistance 
offered  by  the  machine  at  the  moment  of  reversal 
of  the  platen  is  far  higher  than  at  other  times, 
and  may  be  so  great  as  to  endanger  the  armature 
of  the  motor.  Under  these  conditions  it  is  neces- 
sary to  use  a  motor  of  much  larger  capacity  than 
the  average  load  would  indicate.  Ordinarily  in 
machine  driving  the  motor  is  shunt-wound,  and 
the  current  through  the  field  coils  is  constant 
under  all  conditions  of  load ;  but  to  obtain  the 
best  results  with  that  class  of  machinery  in  which 
the  load  is  intermittent  and  subject  to  sudden 
variations,  the  motor  should  be  compound-wound 
so  as  to  increase  the  torque  without  an  excessive 
increase  of  current  in  the  armature.  In  many 
cases  with  individual  motors,  owing  to  wide 
variations  in  pow'cr  required,  the  average  ef- 
ficiency of  the  motor  may  be  very  low  ;  for  this 
reason  a  careful  consideration  of  the  conditions 
governing  each  case  indicates  that  for  ordinary 
machine-driving,  especially  with  small  machines, 
short  lengths  of  light  shafting  may  be  frequently 
employed  to  good  advantage,  and  the  various 
machines,  arranged  in  groups,  may  be  driven 
from  one  motor.  By  this  method  fewer  motors 
are  required,  and  each  may  be  so  proportioned 
to  the  average  load  that  it  may  run  most  of  the 
time  at  its  maximum  efficiency.  When  short 
lengths  of  shafting  are  employed  the  alignment 
of  any  section  is  very  little  affected  by  local 
settling  of  beams  or  columns,  and  since  a  rela- 
tively small  amount  of  pow'er  is  transmitted  by 
each  section,  the  shaft  may  be  reduced  in  size, 
thus  decreasing  the  friction  loss.  Moreover,  with 
this  arrangement,  as  also  with  the  independent 
motor,  the  machinery  may  often  be  placed  to 
better  advantage  in  order  to  suit  a  given  process 
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of  manufacture;  shafts  may  be  placed  at  any 
angle  without  the  usual  complicated  and  often 
unsatisfactory  devices,  and  a  setting-up  room 
may  be  provided  in  any  suitable  location  as 
required,  without  carrying  long  lines  of  shaft- 
ing through  space.  This  is  an  important  consid- 
eration, for  not  only  is  the  running  expense  re- 
duced thereby,  but  the  clear  head-room  thus 
obtained,  free  from  shafting,  belts,  ropes,  pul- 
leys, and  other  power-transmitting  devices,  can 
be  more  easily  utilized  for  hoists  and  cranes, 
which  have  so  largely  come  to  be  recognized  as 
essential  to  economical  manufacture. 

Distribution. —  In  arranging  such  a  system  of 
power  distribution  the  average  power  required 
to  drive  is  of  as  much  importance  as  the  maxi- 
mum, for  in  a  properly  arranged  group  system 
the  motor  capacity  need  not  be  the  equivalent  of 
the  total  maximum  power  required  to  operate 
the  several  machines  in  the  group,  but  may  be 
taken  at  some  value  less  than  the  total,  de- 
pending upon  the  number  of  the  machines  and 
the  average  period  of  operation.  On  the  other 
hand,  as  already  shown,  the  motor  capacity  of 
independently  driven  machines  must  not  only 
equal  the  maximum  power  required  to  drive  the 
machine  at  full  load,  but  it  must  be  capable 
of  exerting  a  greatly  increased  momentary 
torque.  In  any  case  large  units  should  be 
avoided,  for  the  multiplication  of  machines 
driven  from  one  motor  entails  additional  shaft- 
ing, counter-shafts,  and  belting  which  may  read- 
ily cause  the  transmission  losses  to  be  greater 
than  those  obtained  with  engines  and  shafting 
alone,  besides  frustrating  some  of  the  orincipal 
objects  of  this  method  of  transmission. 

As  far  as  the  efficiency  of  transmission  is 
concerned,  it  is  doubtful  whether,  in  a  large 
number  of  cases,  motor-driving  per  se  is  any 
more  efficient  than  well-arranged  engines  and 
shafting.  As  already  pointed  out,  the  principal 
thing  to  be  kept  in  mind  is  a  desired  increase 
in  efficiency  of  the  shop  plant  in  turning  out 
pioduct,  with  a  reduction  in  the  time  and  labor 
items,  without  especial  reference  to  the  fuel 
items  involved  in  the  power  production.  On  ac- 
count of  the  subdivision  of  power  which  results 
from  the  use  of  many  motors,  there  is  less  liabil- 
ity of  interruption  to  manufacture,  and  in  case  of 
overtime  it  is  not  necessary  to  operate  the  whole 
works,  with  its  usual  heavy  load  of  transmitting 
machinery.  Another  advantage  is  the  adapta- 
bility to  changes  and  extensions ;  new  motors 
may  always  be  added  without  affecting  any  al- 
ready in  operation,  and  the  ease  with  which 
this  system  lends  itself  to  varying  the  speed  of 
different  unit  groups  is  a  very  potent  factor 
in  its  favor.  When  power  is  delivered  to  the 
machine  by  direct  connected  motors,  a  serious 
difficulty  is  often  experienced  in  obtaining  speed 
variation,  which  is  so  necessary  with  a  large 
proportion  of  the  machines  in  common  use.  A 
certain  amount  of  variation  can  be  obtained  by 
iheostatic  control  —  a  wasteful  method;  or  by 
using  a  single  voltage  system  with  shunt  field 
regulation ;  but  the  variation  in  either  case  is 
very  limited.  This,  however,  may  be  increased 
by  using  a  double  commutator  if  space  will 
permit.  The  three-wire,  220-volt  system,  offers 
many  advantages  for  both  power  and  lighting 
systems,  and  is  very  frequently  employed.  Va- 
riations of  speed  may  be  obtained  with  this  sys- 
tem by  using  a  combination  of  field  regulation 


with  either  voltage,  and,  in  rarer  cases,  by  the 
use  of  a  double  commutator  motor.  A  method 
which  has  been  used  recently  with  considerable 
satisfaction  involves  the  use  of  a  three-wire  gen- 
erator, with  collector  rings  connected  to  arma- 
ture winding  similar  to  that  of  a  two-phase 
rotary  converter.  Balancing  coils  are  used,  and 
the  middle  points  of  these  are  connected  to  the 
third  wire,  which  is  thus  maintained  at  a  voltage 
half  way  between  the  outer  wires.  This  system 
is  simple  and  economical,  and  possesses  all  the 
advantages  of  the  ordinary  three-wire  method ; 
it  permits  similar  variations  in  speed  by  field 
regulation  with  either  voltage ;  and  if  still  wider 
ranges  are  desired  a  double  commutator  motor 
may  also  be  used. 

In  other  recent  installations  the  four-wire 
multiple  voltage  system  is  used,  which  permits 
of  very  wide  variations  of  speed  in  the  operation 
of  the  tool.  This  system  gives  excellent  results 
and  removes  one  of  the  objections  urged  against 
direct-connected  motor-driven  tools,  namely,  that 
such  machines  are  not  sufficiently  flexible  in  re- 
gard to  speed  variation,  and  that  such  variation 
can  only  be  obtained  by  throwing  in  resistances 
which  cut  down  the  efficiency  of  the  motor,  or 
by  varying  the  strength  of  field  which  reduces 
the  torque.  The  multiple  voltage  system,  how- 
ever, has  some  serious  disadvantages.  It  cannot 
usually  be  operated  from  an  outside  source  of 
power  without  rotary  transformers ;  the  generat- 
ing sets  and  switchboard  are  complicated,  and 
the  total  cost  of  installation  is  expensive;  yet 
with  these  draw-backs  the  system  is  growing 
in  favor,  as  it  has  manifest  advantages  which 
outweigh  the  objections.  Storage  battery  power 
has  been  used  to  some  extent  to  obtain  multiple 
control  and  is  suggestive  of  interesting  possi- 
bilities, but  in  its  present  form  it  is  not  altogether 
desirable  for  this  purpose.  In  many  of  the 
larger  sizes  of  certain  metal-cutting  machines 
it  is  probable  that  marked  changes  will  be  pro- 
duced in  the  immediate  future,  and  the  indica- 
tions are  that  direct-connected  motors  with  wide 
variations  of  speed  and  power  will  be  incorpo- 
rated in  the  new  designs. 

The  recent  improvements  in  the  manufacture 
of  certain  grades  of  tool  steel  have  shown  in- 
disputably that  the  present  designs  of  machine 
tools  are  not  sufficiently  heavy  to  stand  up  to 
the  work  in  order  to  obtain  the  economy  of 
operation  which  results  from  the  use  of  such 
steels.  Higher  speeds,  heavier  cuts  and  greater 
feeds  may  be  obtained  if  the  machines  will 
stand  the  strain,  but  in  most  cases  the  capacity 
of  the  machine  is  not  commensurate  with  the 
ability  of  the  tool  to  remove  metal.  With  cutting 
speeds  of  100  to  200  feet  per  minute,  it  is  evident 
that  the  power  requirements  will  be  much  greater 
than  for  the  ordinary  machines  of  to-day,  which 
have  a  cutting  speed  of  from  10  to  30  feet 
per  minute.  Here  then  is  an  interesting  field  for 
the  direct-connected  motor  with  ample  power 
and  speed  variation  for  any  work  which  it  may 
be  called  upon  to  perform. 

Compressed  Air. —  Reference  has  been  made 
to  the  use  of  compressed  air  power,  and  its 
facility  of  adaptation  to  various  requirements, 
but  it  is  e^•ident  from  an  inspection  of  some  of 
the  devices  in  use  that  enthusiasm  for  new 
methods,  rather  than  good  judgment,  has  con- 
trolled in  many  of  its  applications.  For  some 
years  compressed  air  was  used  only  in  mines. 
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where  it  produced  marked  economies  in  under- 
ground work.  Later,  compressed  air  was  intro- 
duced into  manufacturing  lines,  and  to-day  its 
use  in  railroad  and  other  machine  shops,  boiler 
shops,  foundries,  and  bridge  works  is  being 
widely  extended.  In  the  Santa  Fe  railroad  shops 
at  Topeka  there  are  over  five  miles  of  pipe  in 
which  compressed  air  is  carried  to  the  different 
machines  and  labor-saving  appliances  through- 
out the  works.  In  such  shops  air  is  used  to 
operate  riveting  machines,  punches,  stay-bolt 
breakers,  stay-bolt  cutters,  rotary  tapping  and 
drilling  machines,  flue  rollers,  rotary  grinders, 
rotary  saw  for  sawing  car  roofs,  pneumatic  ham- 
mers, chisels  and  caulking  tools,  flue  welders, 
boring  and  valve-facing  machines,  rail  saws, 
machine  for  revolving  driving-wheels  for  setting 
valves,  pneumatic  painting  and  whitewashing 
machines,  dusters  for  car  scats  and  the  operation 
of  switching  engines  about  the  yard.  It  is  also 
used  in  the  foundry  for  pressing  and  ramming 
molds,  and  for  cleaning  castings  by  the  sand 
blast ;  but  its  greatest  field  of  usefulness  is  its 
application  to  hoisting  and  lifting  operations  in 
and  about  the  works.  New  applications  of  com- 
pressed air  are  constantly  being  made,  and  each 
new  use  suggests  another.  This  has  a  tendency 
to  increase  the  number  of  appliances  which  are 
intended  to  be  labor-saving  devices,  but  in  many 
cases  the  work  could  be  done  just  as  well  and 
much  more  cheaply  by  hand.  The  success  and 
economy  which  has  attended  the  use  of  com- 
pressed air  in  so  many  lines  of  work  has  led 
to  its  adoption  in  fields  which  are  much  better 
covered  by  electrically  operated  machines.  While 
compressed  air  has  been  used  under  certain  con- 
ditions very  satisfactorily  to  operate  pumps  and 
engines,  printing-presses,  individual  motors  for 
lathes,  planers,  slotters,  dynamos,  and  other 
work,  it  does  not  follow  that  it  is  always  an 
economical  agent  under  these  various  uses,  or 
that  other  methods  could  not  be  used  even  more 
satisfactorily  in  the  majority  of  cases.  It  has 
been  proposed  to  use  individual  air  motors  in 
machine  shops  and  do  away  with  all  line  shaft- 
ing, except  possibly  for  some  of  the  heavier 
machinery.  This  use  of  compressed  air  seems 
entirely  outside  the  pale  of  its  legitimate  field  ;  the 
general  experience  thus  far  indicates  that  rotary 
motors  are  not  at  all  economical  and  generally 
are  not  as  satisfactory  as  electric  motors. 
Exceptions  are  to  be  found  in  the  small  portable 
motors  for  drilling  and  similar  operations,  to 
which  electricity  is  not  at  all  adapted  and  where 
compressed  air  has  been  tound  to  give  excellent 
results.  Although  these  tools  are  very  success- 
ful, they  are  still  rotary  motors,  not  exempt  from 
some  of  the  objectionable  features  which  seem 
to  be  inseparable  from  them.  It  is  not  surpris- 
ing, therefore,  to  find  a  tendency  to  employ 
reciprocating  pistons  and  cranks  in  these  port- 
able machines,  and  such  tools  are  now  in  use 
weighing  only  40  pounds  capable  of  drilling  up 
to  two  and  a  half  inches  diameter.  In  most 
cases  no  attempt  has  been  made  to  use  com- 
pressed air  power  efficiently;  its  great  conven- 
ience and  the  economy  produced  by  its  dis- 
placement of  hand  labor  have,  until  recently, 
been  accepted  as  sufficient,  and  greater  economies 
have  not  been  sought. 

In  the  matter  of  compression,  very  inefficient 
pumps  are  still  in  use,  but  manufacturers  gen- 
erally have  found  that  it  pays  to  use  high-grade 


economical  compressors.  The  greatest  loss  is 
that  in  the  air  motor  itself.  In  a  large  number 
of  cases  it  is  impracticable  or,  at  most,  incor.- 
venient  to  employ  reheaters,  and  the  air  is  used 
very  generally  at  normal  temperature  for  the 
various  purposes  to  which  it  is  applied.  To 
obtain  the  most  satisfactory  results,  the  air 
must  be  used  expansively,  but  usually  where  the 
demand  for  power  is  intermittent  no  attempt 
has  been  made  to  reheat  the  air,  and  as  a  result 
the  combined  efficiency  of  compressor  and  motor 
is  quite  low,  varying  in  general  from  20  to  50 
per  cent.  While  low  working  pressures  are 
more  efficient  than  high,  the  use  of  such  press- 
ures w'ould  demand  larger  and  heavier  motors 
and   other  apparatus   which   is    undesirable. 

The  advantages  of  higher  pressures  in  re- 
ducing cost  of  transmission  are  also  well  recog- 
nized, and  the  present  tendency  is  to  use  air 
at  100  to  150  pounds  instead  of  the  60  or  70 
pounds  of  a  few  years  ago.  By  reheating  the 
air  to  a  temperature  of  about  300°  F.,  which 
may  often  be  accomplished  at  small  expense, 
the  efficienc}'  is  greatly  increased ;  in  some  cases 
this  has  been  shown  to  be  as  high  as  80  per 
cent.  While  the  lower  pressures  are  yet  more 
efficient,  the  loss  due  to  higher  compression  is 
not  serious.  If  the  compressed  air  be  used 
without  expansion,  it  will  be  seen  that  there  is 
a  material  loss  in  efficiency ;  but,  on  the  other 
hand,  if  it  be  used  expansively  without  reheat- 
ing, trouble  may  be  experienced,  due  to  the 
drop  in  temperature  below  the  freezing  point. 
If  moisture  be  present,  this  will  cause  the  forma- 
tion of  ice,  which  may  clog  the  passages  if 
proper  precautions  are  not  taken  to  prevent  it. 
The  low  temperature  will  not  in  itself  cause 
trouble;  if,  therefore,  the  moisture  which  the 
compressed  air  holds  in  suspension  be  allowed 
to  settle  in  a  receiving  tank,  placed  near  the 
motor  or  other  air  apparatus  and  frequently 
drained,  less  trouble  will  be  experienced  from 
this  cause.  The  greater  adaptability  of  com- 
pressed air  to  various  purposes  causes  its  use 
to  increase  along  with  that  of  the  electric  motor, 
for  it  has  a  different  field  of  usefulness,  inde- 
pendent of  power  transmission;  at  the  same 
time,  when  the  requirements  are  properly  ob- 
served in  its  production  and  use,  its  economy  as 
a  motive  pow'er  in  special  cases  compares  favor- 
ably with  other  systems.  But  compressed  air 
possesses  so  many  advantages  that,  however  in- 
efficient it  may  be  as  a  motive  power,  its  applica- 
tion to  shop  processes  will  be  continually  ex- 
tended as  its  usefulness  becomes  better  known. 
See  Pneumatic  Tools. 

Hydraulic  Power. —  Mention  has  been  made 
of  the  use  of  hydraulic  motors  as  a  factor  in 
the  subdivision  of  power,  but  these  are  being 
used  to  such  a  limited  extent  for  this  purpose 
that  they  will  not  be  considered  here.  There  is, 
however,  a  growing  field  of  usefulness  for  hy- 
draulic power  in  manufacturing  operations  which 
is  peculiar  to  this  agent  alone,  namely,  its  use 
in  forging  and  similar  work.  Where  hydraulic 
power  exists  for  this  purpose  it  is  also  generally 
used  for  a  variety  of  purposes  which  could  be 
accomplished  just  as  well,  and  often  more 
economically,  by  steam  or  compressed  air;  but 
in  forging  operations  where  heavy  pressures  are 
required  hydraulic  power  is  infinitely  better  than 
either.  The  compressibility  of  air  is  an  ob- 
jection in   many  lines   of  work,  and  it   is  now 
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well  recognized  that  the  effect  of  a  hammer  blow 
is  oftentimes  merely  local.     As  H.  F.  J.  Porter 
has  so  ably  shown,  the  pressure  applied  in  forg- 
ing a  body  of  iron  or  steel  should  be  sufficient 
in  amount  and  of  such  a  character  as  to  penetrate 
to  the  centre  and  cause  flowing  throughout  the 
mass ;   as   this   flowing  of  the  metal   requires  a 
certain  amount  of  time,  the  pressure  should  be 
maintained    for    a    corresponding    period.      Hy- 
draulic pressure,   instead  of  a  hammer,  should, 
therefore,  be  used  to  work  it  into  shape.     Under 
its  action  the  forging  is  slowly  acted  upon  and 
the    pressure    is    distributed    evenly    throughout 
the   mass,   whereas    under   the   high   velocity   of 
impact  of  the  hammer  the  metal  does  not  have 
time  to  flow,  and  thus  internal  strains  are  set  up 
in   the   mass,  which   may  cause   serious   results, 
especially    with    certain    steels    which    have   not 
the    property   of   welding.      The   quality   of   the 
steel    is   very   much   improved   by   the  processes 
of    hydraulic    forging,    and    we    find    a    marked 
tendency   to   substitute   this   method    in   a   wide 
variety  of  work  in  which  presses  are  employed 
varying  in  capacity  from  20  tons  to  14,000  tons. 
It    is    an    interesting    fact    that    the    magnificent 
125-ton   hammer  made   by  the   Bethlehem   Steel 
Company  now  lies  idle,  while  the  work  for  which 
it  was  intended  is  done  by  a  14,000-ton  hydraulic 
press   operated    by   an   engine   of    15.000   horse- 
power.   In  these  works  all  forgings,  except  small 
pieces,  are  done  on  hydraulic  presses,  the  largest 
hammer   in   actual   operation   being   only   of   six 
tons  capacity.    The  pressure  used  is  7,000  pounds 
per  square  inch,  but  the  present  tendency  indi- 
cates the  use  of  a  so-called  low-pressure  trans- 
mission service  under  a  pressure  of  400  or  500 
pounds,   with   an   intensifier  at  the   press   which 
raises  the  pressure  to  2,500,  5,000,  7,000  pounds, 
or  whatever  may  be  required.     In  this  case  the 
lifting  and  lowering  of  the  ram  of  the  press  is 
effected    by    low-pressure    water,    so    that    the 
cylinder   always    remains    filled,    and    the    high- 
pressure  is  only  brought  to  bear  the  moment  the 
dies  come  in  contact  with  the  pieces  to  be  forged. 
The  intensifier  is  built  in  multiple,  which  permits 
of  a  variable  force  to  suit  the  work  to  be  done ; 
its  action  and  control  are  extremely  simple,  and 
results    are    produced    which    show    a    marked 
increase    in    speed,    and    a    decided    economy    in 
operation.       Some    of    the    recent    German    hy- 
draulic forging  machines  equipped  with  intensi- 
fier operate  at  a  speed  of  40  to  70  strokes  per 
minute   on   finishing,   and   20  to  30  strokes  per 
minute    for    the    heaviest    work.      The    success 
which  has  attended  the  use  of  hydraulic  power  in 
forging  is  causing  it  to  be  applied  to  other  and 
similar  work  to  an  increasing  extent.     In  boiler 
works,    railroad    and    locomotive    shops,    bridge 
■works,    and    shipyards    it    is    used    along    with 
compressed  air,  but  where  heavy  pressures  are 
desired   hydraulic   power   is   greatly  to   be  pre- 
ferred ;  hence  we  find  it  operating  machines  for 
punching  and  shearing  heavy  plates  and  sectional 
beams,  riveting  machines,  stationary  and  portable, 
flanging  and  bending  machines,   tube    upsetting 
machines,   wheel   and   crank-pin  presses,   lifting 
jacks,  and  hoists  of  all  kinds.    For  heavy  boiler 
work    hydraulic    riveting    seems,  especially    well 
adapted,    as    an    intensity    of    pressure    can    be 
brought  to   bear   upon  the  plates  which   is  ob- 
tained by  no  other  method. 

Transmission. —  In  the  transmission  of  power 
by  compressed  air,  within  reasonable  limits,  the 


loss  in  transmission  if  the  pipes  be  tight  need 
not  be  considered,  for  although  there  is  a  slight 
loss  in  pressure  due  to  the  frictional  resistances 
of  the  pipes,  yet  there  is  a  corresponding  increase 
in  volume  due  to  drop  in  pressure,  so  that  the 
loss  is  practically  inappreciable.     It  has  already 
been   stated    that   compressed   air   as    now    used 
without  reheating  is  not  at  all  efficient  as  a  source 
of  motive  power,  since  the  combined  efficiency  of 
cornpressor  and  motor,  even  under  favorable  con- 
ditions, is  not  more  than  50  per  cent  of  the  avail- 
able energy  put  into  the  compressor.     In  other 
cases  the  efficiency  is  as  low  as  20  per  cent.  There 
should  be  no  comparison  between  the  cost  of  pow- 
er by  compressed  air  and  its  brilliant  rival,  elec- 
tricity, since  each  has  its  own  field  of  usefulness. 
With  a  three-wire  220-volt  system,  which  is  very 
suitable    for    ordinary    shop    transmission    when 
both  light  and  power  are  to  be  taken  off  the  same 
circuit,    the    combined    efficiency    of    generators 
and  motors  working  intermittently  with  fluctuat- 
ing loads  will  be  about  60  per  cent  of  the  power 
delivered  to  the  engine.     For  greater  distances 
than  those  which  obtain  in  plants  of  this  charac- 
ter the  loss  in  transmission  will  be  greater,  and 
higher   voltage   must   be   employed    in   order   to 
keep  down  the   line  loss.     While   it  is  possible 
to  put  in  conductors  sufficiently  large  to  carry  the 
current  with  any  assumed  loss,  yet  the  cost  of 
the   line  becomes   prohibitive   with   low   voltage. 
Where    cheap    fuel    is   available    it    is    found   in 
most  cases  that  electric  power  can  be  generated 
at  the  works  more  cheaply  than  it  can  be  pur- 
chased from  a  central  station ;  especially  is  this 
the  case  if  the  exhaust  steam  be  used  for  heating 
purposes.    In  isolated  plants  the  cost  of  transmis- 
sion is  very  small   as   compared   with   the  total 
cost  of  generation ;  whereas  in  the  average  cen- 
tral station  the  cost  of  transmisison,  which  in- 
cludes   interest   and    depreciation    on    pole    line, 
may  constitute  a  large  percentage  of  the  operat- 
ing cost.     In  those  localities  where  the  cost  of 
fuel   is   high,  electric  power  can  often   be  pur- 
chased   more    cheaply    from    a    central    station 
which  obtains  its  power  many  miles  distant  and 
transmits  it  electrically  to  a  convenient  distribut- 
ing centre,  where  it  is  used  for  power  and  light. 
The  recent  development  in  electrical  transmission 
is    very    marked,    and    one   constantly   hears   of 
some    new    achievement    more    wonderful    than 
anything    previously     accomplished.       Distances 
have   been   gradually   increased   until   it   is   now 
possible   to   transmit    electrical    energy   econom- 
ically  and   in   commercial    quantities   up   to    150 
and  even  200  miles.     There  has  been  a  steadily 
increasing  tendency  to  raise  the  line  voltage  in 
such  transmissions,  and  to-day  we  find  in  suc- 
cessful operation  voltages  as  high  as  40,000  and 
even  60,000  as  compared  with  the  4,000  and  6,000 
volts   of  a   few   years   ago.     The   possibility   of 
electrical  transmission  thus  permits  of  the  utiliz- 
ation of  available  sources  of  power  at  great  dis- 
tances from  the  centre  of  distribution ;  but  while 
it  is  interesting  to  know  that  a  certain  amount 
of  power  may  be  transmitted  a  given  distance 
with  a  high  degree  of  efficiency,  it  is  more  im- 
portant to  know  whether  the   same  amount  of 
power  could  be  obtained  at  the  objective  point 
more  economically  by  other  means. 

Petroleum  Fuel. —  It  has  been  suggested 
that  the  future  of  long-distance  transmission 
depends  largely  upon  the  development  of  oil  as 
a    fuel;    but    at    the   present    time   the    outlook 
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for  oil  fuel  in  general  competition  with  coal  or 
long-distance  transmission  is  not  encouraging. 
While  the  development  of  the  Texas  and  Southern 
California  oil  fields  has  increased  the  visible 
supply  and  brought  about  increased  activity  in 
the  use  of  liquid  fuel,  yet  it  is  doubtful  \vhether 
the  advantages  would  be  sufficient  to  cause  it  to 
come  into  general  use  as  a  fuel,  since  wnh  a 
limited  production  and  an  increased  demand  for 
this  and  other  purposes  the  cost  would  be  cor- 
respondingly increased. 

A  number  of  railroads  contiguous  to  the 
oil-producing  centres  have  equipped  their  loco- 
motives to  burn  this  fuel,  and  it  is  used  to 
some  extent  to  fire  marine  boilers,  and  with 
great  satisfaction, —  since  its  displacement  for 
a  given  heating  value  is  only  about  one  half 
that  of  coal,  and  the  labor  cost  is  materially  re- 
duced. It  is  also  used  quite  extensively  in  certain 
sections  of  the  country  as  a  steam  producer 
in  power  plants,  but  it  is  hardly  possible  that 
liquid  fuel  will  be  a  serious  competitor  of  coal. 
At  present,  as  far  as  power  for  manufacturing 
plants  is  concerned,  it  is  largely  a  question  of 
transportation,  whether  oil  can  be  laid  down  and 
handled  at  a  given  point  more  cheaply  than  coal. 
It  is  probable,  however,  that  oil  fuel  will  supply 
a  local  demand  in  certain  sections  where  trans- 
portation charges,  and  possibly  insurance,  will 
permit  its  use  at  a  low  cost,  and  it  is  in  this  con- 
nection that  it  may  become  a  competitor  of  elec- 
trical transmission. 

Gas-cnsincs. —  One  interesting  phase  of  the 
power  problem  which  forcibly  presents  itself  at 
the  present  time  is  the  vast  possibilities  possessed 
by  tlie  modern  combustion  engine,  which  includes 
the  various  types  of  gas-  and  oil-engines.  While 
its  use  as  a  motor  in  industrial  establishments 
has  been  somewhat  limited,  yet  there  is  a  marked 
tendency  to  employ  the  gas-engine  in  manufac- 
turing works,  and  consideration  of  its  advantages 
and  cost  of  operation,  together  with  its  high  ther- 
mal efficiency  and  possibility  of  still  further  im- 
provement, indicates  that,  for  a  great  many  pur- 
poses, both  steam-engines  and  electric  motors 
may  be  ultimately  replaced  by  gas-engines.  That 
the  gas-engine  in  both  large  and  small  sizes  has 
reached  a  point  in  its  development  where  it  can 
fairly  rival  the  steam-engine  in  reliability  and 
satisfactory  running  qualities,  there  can  be  no 
question.  In  point  of  fuel  economy,  a  gas-engine 
of  moderate  size  is  on  a  parity  with  the  largest 
triple-expansion  steam-engines,  and  will  give  a 
horse-power  on  less  than  one  pound  of  fuel.  The 
high  price  of  gas  in  this  country  has  contributed 
largely  to  those  causes  which  have  prevented  a 
more  common  use  of  the  gas-engine  as  a  motor. 
For  this  reason  the  gas-engine  has  generally 
been  used,  not  so  much  because  of  its  high 
efficiency  as  a  thermo-dynamic  machine,  but 
rather  on  account  of  its  convenience  and  saving 
in  labor.  It  is  true  that  natural  gas  is  cheap, 
but  it  is  equally  true  that  natural  gas  is  not 
generally  available.  Fortunately  the  manufacture 
of  producer  gas  has  reached  a  high  state  of  de- 
velopment, and  there  arc  now  in  successful  use 
several  processes  by  which  power  gas  can  be 
made  from  cheap  bituminous  coals  as  well  as 
anthracite  and  coke.  The  leanness  of  such  gases 
renders  them  less  effective  per  cubic  foot  of  gas, 
as  compared  with  the  richer  coal  gas  or  even 
water  gas ;  but  this  difference  is  more  than  com- 


pensated for  by  the  low  cost  of  production.  It  is 
upon  such  power  gas  that  the  commercial  future 
of  the  gas-engine  as  a  general  motor  depends. 

A  prominent  factor  in  gas-engine  practice 
which  has  attained  a  high  degree  of  development 
in  European  practice  is  the  small  gas-producer. 
These  generators  are  very  simple  in  operation, 
and  furnish  a  convenient  and  economical  means 
of  obtaining  power  at  a  much  lower  rate  than 
with  the  ordinary  city  lighting  gas.  The  econ- 
omy of  these  small  producers  is  shown  by  tests 
which  give  one  horse-power  on  a  l6  horse-power 
engine  with  a  consumption  of  only  1. 1  pound  of 
fuel.  For  engines  above  40  horse-power  one 
horse-power  can  be  obtained  on  seven  eightlis 
pound  of  fuel.  The  successful  employment  of 
large  combustion  engines  with  blast  furnace  gases 
as  the  explosive  medium,  utilizes  vast  sources  of 
power  which  a  few  years  ago  were  allowed  to  go 
to  waste  or,  at  most,  were  used  very  inefficiently. 
The  high  thermal  efficiency  of  the  gas-engine  has 
long  been  recognized  and  the  possibility  of  fur- 
ther development  is  a  promising  factor  in  this 
field.  The  already  accomplished  efficiency  of  3S 
per  cent  reported  by  Professor  Meyer,  of  Gottin- 
gen,  greatly  exceeds  the  maximum  theoretical 
efficiency  of  the  steam-engine  and  more  than 
doubles  its  actual  best  obtainable  working  effi- 
ciency. With  higher  compression  even  greater 
efficiencies  may  be  expected.  But  with  high  com- 
pression there  is  danger  of  premature  explosion, 
due  to  the  generation  of  heat  in  compressing  the 
gas  in  the  presence  of  oxygen;  for  this  reason 
H.err  Diesel  compresses  the  air  separately.  Un- 
der a  pressure  of  500  pounds  or  more,  which  is 
used  in  the  Diesel  motors,  the  air  becomes  very 
hot  and  readily  ignites  a  charge  of  liquid  fuel 
which  is  injected  into  the  compression  chamber. 
There  is  no  explosion ;  combustion  occurs  while 
expansion  goes  on,  and  the  heat  generated  dis- 
appears in  the  form  of  work.  In  England,  during 
the  year  1901,  there  were  in  use,  or  under  con- 
struction, 327  gas-engines  capable  of  supplying 
182,000  horse-power.  This  gives  an  average  of 
about  560  horse-power  per  engine.  As  compared 
with  this,  the  last  United  States  Census  Report 
states  that,  during  the  census  year  1899,  there 
were  constructed  in  the  United  States  18,500 
combustion  engines  having  a  total  capacity  of 
165,000  horse-power,  or  only  about  g  horse-power 
per  engine.  Although  this  country  has  lagged 
somewhat  behind  Europe  in  adopting  large  gas- 
engines,  there  is  evidence  that  this  state  of  af- 
fairs will  not  exist  very  long,  for  a  number  of 
firms  are  now  in  the  field  building  gas-engines 
from  1,000  to  4,000  horse-power  capacity.  The 
use  to  which  these  large  engines  are  put  is 
about  equally  divided  between  the  operation  of 
blowing  engines  for  blast  furnaces  and  the  driv- 
ing of  dynamos  for  general  power  distribution. 
While  the  gas-engine  in  the  larger  sizes  is  thus 
used  extensively  for  the  generation  of  electric 
light  and  power,  a  growing  tendency  is  observed 
to  use  the  gas-engines  direct  as  motors.  A  num- 
ber of  railroad  and  other  machine  shops  have 
been  equipped  with  moderate  sized  gas-engines 
suitably  located  about  the  works,  and  in  addition, 
thousands  of  horse-power  are  used  in  the  smaller 
sizes  for  a  wide  variety  of  purposes,  including 
village  waterworks,  isolated  lighting  stations, 
and  manufacturing  plants  of  all  kinds.  With 
the  possibilities  of  high  thermal  efficiencies  we 
may  look  with  much  hope  upon  the  still  higher 
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development  of  cheap  fuel  gas  processes  that 
will  bring  the  gas-engine  into  very  general  suc- 
cession to  the  electric  motor  for  power  purposes, 
for  it  will  doubtless  be  found  that  gas  transmit- 
ted from  a  central  gas-making  plant  at  a  manu- 
facturing works  into  engines  located  at  points 
of  use  will  effect  a  material  saving  in  the  utiliza- 
tion of  power  over  any  existing  methods.  It  is 
not  to  be  presumed  that  the  gas-engine  will  dis- 
place either  the  electric  motor  or  the  steam- 
engine  ;  each  has  its  legitimate  sphere  of  useful- 
ness, and  each  will  be  more  highly  developed  as 
the  result  of  direct  competition.  Yet  the  econo- 
mies already  obtained  indicate  that  the  field  of 
the  gas-engine  will  be  gradually  extended  into 
that  of  the  steam-engine  and  the  electric  motor. 

Steam-turbines. —  Many  of  the  questions  in- 
volved in  this  consideration  are  at  the  present 
time  in  a  transitional  stage.  The  reciprocating 
steam-engine  has  reached  a  high  state  of  develop- 
ment, but  it  is  not  probable  that  it  has  attained  its 
highest  degree  of  perfection.  While  an  economy 
of  less  than  9V2  pounds  of  steam  per  horse-power 
hour  has  been  obtained,  even  better  results  may 
be  anticipated;  the  use  of  high  pressure  super- 
heated steam  in  compound,  jacketed  engines  in- 
volves more  perfect  lubrication,  and  this  may  de- 
mand modification  in  existing  valve  types ; 
however  this  may  be,  the  outlook  is  promisingfor 
still  higher  efficiency ;  whether  this  will  mean 
cheaper  power  than  can  be  obtained  in  other 
ways  will  depend  upon  many  conditions.  In  any 
case,  and  especially  with  intermittent  or  variable 
loads,  it  is  not  so  much  a  question  of  maximum 
efficiency  as  it  is  economy  of  operation. 

From  this  point  of  view  the  present  ac- 
tivity in  the  construction  and  development  of 
the  steam-turbine  is  of  interest  to  engineers 
and  power  users.  The  steam  consumption  of 
a  modern  steam-turbine  of  moderate  size  com- 
pares very  favorably  with  that  of  the  better 
class  of  large  reciprocating  engines,  but  what  is 
of  greater  importance  is  the  evident  superior  steam 
economy  under  variable  loads.  The  steam  con- 
sumption per  horse-power  hour  varies  little  from 
one  third  to  full  load;  at  over-loads  the  economy, 
as  shown  by  numerous  tests,  may  be  even  better. 
This  feature  predestines  the  steam-turbine  to  the 
special  field  of  electric  lighting  and  power  genera- 
tion, where  it  must  inevitably  become  a  formid- 
able rival  of  the  larger-sized,  slow-speed  recipro- 
cating steam-engine.  The  high  rotative  speed 
of  the  steam-turbine  is  a  prominent  factor  in 
favor  of  its  adoption  in  connection  with  elec- 
trical generators,  since  the  cost  of  the  generator 
end  of  the  equipment  ought  eventually  to  be 
very  materially  reduced ;  but  for  many  lines  of 
work  the  high  rotative  speed  of  the  present 
types  of  steam-turbine  is  prohibitive,  nor  can  it 
be  adapted  successfully  to  belt-driving,  except 
by  the  use  of  gearing.  However,  it  is  fair  to 
presume  that  the  attention  now  being  given  to 
its  development  will  evolve  a  more  universal 
type  of  motor  adapted  to  general  power  pur- 
poses with  large  and  small  units  alike. 

The  economies  already  obtained  with  both 
the  steam-turbine  and  the  gas-engine  have 
brought  each  into  a  prominence  which  is  at  least 
suggestive  of  the  important  developments  that 
are  taking  place  in  methods  of  obtaining  and 
using  power.  j   j   p^^^^^^^ 
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Pow'ers,  Hiram,  American  sculptor:  b. 
Woodstock,  Vt.,  29  July  1805 ;  d.  Florence,  Italy, 
27  June  1873.  He  received  his  education  at 
the  district  school,  and  on  the  removal  of  the 
family  to  Ohio  in  1819  was  employed  as  as- 
sistant to  a  clock-maker.  He  was  subsequently 
appointed  director  of  the  waxwork  department 
of  the  Western  Museum  of  Cincinnati,  an  em- 
ployment he  pursued  for  seven  years.  In  1835 
he  went  to  Washington,  and  was  for  some 
time  employed  in  modeling  busts  of  distin- 
guished men.  With  the  proceeds  derived  from 
these  efforts,  and  the  aid  of  Gen.  Preston,  he 
was  enabled  to  visit  Italy.  In  1837  he  estab- 
lished himself  at  Florence,  where  he  resided 
until  his  death.  His  statue  of  'Eve  Tempted,' 
which  excited  the  approval  of  Thorwaldsen,  was 
produced  in  1838 ;  in  1843  was  modeled  the  still 
more  popular  'Greek  Slave,'  of  which  si.x  copies 
in  marble,  and  innumerable  casts  and  reduced 
copies,  are  in  existence.  Among  his  other 
statues  the  most  notable  are:  'The  Fisher 
Boy'  (1846);  another  'Eve  Tempted'  (1850); 
'America'  (1854),  destroyed  by  fire  in  1866; 
<I1  Penseroso'  (1856);  'California'  (1858); 
and  'The  Indian  Girl'  (1872)  ;  and  statues  of 
Washington  for  the  State  of  Louisiana,  of  Cal- 
houn for  South  Carolina,  of  Webster  for  Boston, 
and  of  Franklin  and  Jefferson.  He  also  exe- 
cuted several  ideal  busts,  such  as  'Ginevra* 
(1840);  'Proserpine'  (1845);  <Psvche>  (1849); 
'Diana'  (1852);  'Christ'  (1866);  'Faith' 
(1867);  'Hope'  (1869);  and  'Charity'  (1871)  ; 
besides  busts  of  Jackson,  Adams,  Everett,  Van 
Buren,  and  Longfellow. 

Powers,  Le  Grand,  American  statistician: 
b.  Preston,  N.  Y.,  1847.  He  was  graduated  at 
Iowa  State  University  in  1872  and  was  engaged 
in  active  ministerial  work  1874-90.  He  was 
commissioner  of  labor  in  Minnesota  1891-9,  and 
has  since  been  chief  statistician  of  the  nth  Cen- 
sus, in  charge  of  agriculture.  He  has  published 
'Minnesota  Bureau  of  Labor  Biennial  Reports' 
(1890-9)  ;  'Farmer  Hayseed'  (a  reply  to  'Coin's 
Financial   School');  etc. 

Powhatan,  pow-ha-tan',  Indian  sachem:  b. 
about  1550;  d.  1618.  This  was  the  name  of  his 
tribe ;  his  own  was  Wahunsonacook.  Origi- 
nally he  was  at  the  head  of  eight  tribes,  but 
being  a  man  of  great  natural  abilities,  raised 
himself  from  the  rank  of  a  chieftain  to  the 
command  of  30  tribes,  numbering  about  8,000. 
(See  PowH.\T.^N  INDI.A.NS.)  His  dominions  in- 
cluded the  country  between  the  James  and  Pa- 
tuxent,  and  extended  into  the  interior  as  far  as 
the  falls  of  the  chief  rivers.  One  of  his  abodes 
was  a  village  of  a  few  wigwams  near  the  present 
site  of  Richmond.  A  large  guard  of  warriors 
usually  attended  him,  and  his  dwelling  was 
watched  at  night  by  sentinels.  After  the  ex- 
tension of  his  power  northward,  he  dwelt  mainly 
at  Werowocomoco,  on  York  River,  in  the  pres- 
ent county  of  Gloucester,  a  few  miles  from 
Jamestown.  He  was  disposed  to  look  with  dis- 
like upon  the  coming  of  the  whites.  Capt.  John 
Smith,  in  1607,  was  held  for  some  time  by  Pow- 
hatan as  a  prisoner,  and  according  to  the  tradi- 
tion, when  Smith  had  been  condemned  to  death, 
the  sachem  yielded  to  the  entreaties  of  his 
daughter  Pocahontas  (q.v.)  and  spared  his  life. 
Two  years  later  Powhatan  was  crowned  "Em- 
peror of  the  Indies"  by  Smith  and  Capt.  Chris- 
topher Newport,  during  a  visit  which  they  paid 
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him  in  quest  of  supplies.  Smith  afterward  made 
an  unsuccessful  attempt  to  capture  Powhatan 
in  order  to  obtain  a  supply  of  corn,  and  in 
revenge  for  this  Powhatan  prepared  to  exter- 
minate the  English,  but  was  foiled  by  the 
watchfulness  of  Pocahontas.  The  quarrels  be- 
tween Powhatan  and  the  English  did  not  cease 
until  the  marriage  of  his  daughter  to  John  Rolfe 
(q.v.),  after  which  he  was  their  firm  friend. 
Smith's  description  of  Powhatan  represents  him 
as  a  "tall,  well-proportioned  man,  with  a  sour 
look,  his  head  somewhat  gray,  his  beard  so  thin 
that  it  seemed  none  at  all,  his  age  near  sixty, 
of  a  very  able  and  hardy  body  to  endure  any 
labor." 

Powhatan  Indians,  an  American  confed- 
eration of  30  tribes  living  south  of  the  Potomac 
River  about  the  time  of  the  settlement  of  James- 
town. The  entire  confederation  numbered  8,000. 
There  are  no  known  descendants  of  any  of 
these  tribes.  The  chief  was  also  called  Pow- 
hatan (q.v.). 

Pow'nall,  Thomas,  English  statesman, 
colonial  governor,  and  author:  b.  Lincoln  1722; 
d  Bath  25  Feb.  1805.  He  was  graduated  at 
Cambridge  in  1743,  10  years  later  emigrated  to 
America,  became  private  secretary  to  Governor 
Osborn  of  New  York,  and  in  1757  was  made 
governor  of  the  colony  of  Massachusetts  Bay. 
Having  been  recalled  at  his  own  request,  he  suc- 
ceeded Sir  Francis  Bernard  as  lieutenant-gov- 
ernor of  New  Jersey  in  1760.  He  was  also  ap- 
pointed to  the  governorship  of  South  Carolina; 
but  without  going  to  that  colony,  in  1761  he  re- 
turned to  England,  was  made  comptroller- 
general  of  the  expenditures  of  the  army  in  Ger- 
many, and  in  1768  elected  to  Parliament.  He 
earnestly  opposed  the  measures  of  the  govern- 
ment against  the  colonies.  After  being  three 
times  returned  to  Parliament,  he  retired  in  1780, 
and  passed  the  remainder  of  his  life  in  anti- 
quarian studies.  In  the  sphere  of  scholarship 
he  achieved  a  greater  reputation  than  that  which 
he  won  in  the  field  of  politics.  His  writings 
have  a  wide  range  of  subjects,  and  among  his 
principal  works  are:  'Administration  of  the 
Colonies*  (1764);  'A  Topographical  De,scrip- 
tion  of  the  Middle  Colonies'  (1776)  ;  <A  Me- 
morial to  the  Sovereigns  of  Europe  on  the  State 
of  Affairs  between  the  Old  and  the  New  World' 
(1781)  ;  'A  Memorial  to  the  Sovereigns  of 
America'  (1873)  ;  'Notices  and  Descriptions 
of  the  Antiquities  of  the  Provincia  Romana  of 
Gaul'  (1788)  ;  <A  Memorial  to  the  Sovereigns 
of  Europe  and  the  Atlantic'  (1803)  ;  'Intellec- 
tual Physics';  'Principles  of  Polity';  and  a 
'Treatise  on  Old  Age.' 

Poynings,  poin'ingz.  Sir  Edward,  English 
statesman:  b.  1459;  d.  1521.  He  was  active  in 
the  Kentish  revolt  against  Richard  III.  in  1483 
and  two  years  later  came  to  England  in  the 
train  of  the  Earl  of  Richmond,  afterward  Henry 
VII.  He  went  as  lord  deputy  to  Ireland  in 
1494,  and  while  there  summoned  a  Parliament 
at  Drogheda  which  at  his  instigation  gave  to 
the  English  crown  and  Privy  Council  direct 
control  of  Irish  administrative  affairs.  The  act 
passed  on  this  occasion  is  known  as  the  Poyn- 
ings Law.  (See  Ireland,  History.)  He  was 
recalled  in  1496  and  was  subsequently  warden 
of  the  Cinque  Ports. 

Poyning's  Law,  or  Statute  of  Drogheda, 
an  act  of  'he  Irish  Parliament,  passed  in  149S, 


whereby  all  general  statutes  before  that  time 
made  in  England  were  declared  of  force  in  Ire- 
land. It  was  so  named  from  Sir  Edward  Poyn- 
ings, deputy  of  Ireland  under  Henry  VII. 

Poynter,  poin'ter,  Sir  Edward  John,  Eng- 
lish painter :  b.  Paris  20  March  1836.  He  re- 
ceived his  early  education  in  Westminster  School 
and  in  Ipswich,  and  was  the  pupil  of  Gleyre  in 
Paris  from  1856  to  1859.  In  1S60  he  returned 
to  London  and  was  elected  Royal  Academician 
in  1876.  His  paintings  in  oil  and  water  colors 
are  distinguished  by  originality  of  conception, 
faultless  drawing,  and  strong  color  qualities, 
and  tlie  most  remarkable  of  them  are:  'Israel 
in  Egypt'  (1867);  'The  Catapult,'  an  incident 
in  the  siege  of  Carthage  (1868)  ;  'Faithful  unto 
Death';  'Proserpine';  'Perseus  and  Andro- 
meda' (1872);  'The  Fortune  Teller'  (1877); 
'Rhodope';  'The  Golden  Age';  'Zenobia  in 
Captivity'  (1878);  'The  Visit  of  the  Queen  of 
Sheba  to  Solomon'  (1890).  During  the  years 
1872-3  he  was  engaged  in  frescoing  the  walls  of 
Saint  Stephen's  Church,  Dulwich.  He  also  fur- 
nished designs  for  the  decoration  of  the  interior 
of  the  dome  of  Saint  Paul's  Cathedral  with 
subjects  from  the  Apocalypse,  as  well  as  for  the 
mosaics  in  Westminster  palace.  On  the  death 
of  Sir  John  Millais  in  i8g6  he  was  elected  presi- 
dent of  the  Royal  Academy  and  the  same  year 
was  knighted.  He  also  published:  'Ten  Lec- 
tures on  Art'   (1879). 

Poynting,  poin'ting,  John  Henry,  English 
scientist :  b.  Monton,  Lancashire,  9  Sept.  1852. 
He  was  educated  at  Owens  College,  Manchester, 
and  Trinity  College,  Oxford,  was  assistant  to 
Prof.  Balfour  Stewart  in  the  physical  labora 
tory  at  Owens  in  1876-9,  and  in  1880  was  ap- 
pointed to  the  chair  of  physics  at  Mason  College 
(now  Birmingham  University).  He  has  con- 
tributed papers  on  electrical  theory  and  the 
mean  density  of  the  earth  to  the  'Philosophical 
Transactions'  and  the  'Proceedings'  of  the 
Royal  Society;  published  his  Adams  prize  essay 
on  'The  Mean  Density  of  the  Earth'  (1891)  ; 
and  (with  J.  Q.  Thomson)  'A  Text-book  of 
Physics.' 

Pozzo  di  Borgo,  pot'so  de  bor'go.  Carlo 
Andrea,  Count,  Russian  diplomat:  b.  Alata, 
Corsica,  8  March  1764;  d.  Paris  15  Feb.  1842. 
He  became  an  advocate,  and  in  1791  was  elected 
to  the  National  Assembly,  but  withdrew  from 
France  for  safety,  and  became  president  of  the 
council  under  English  rule  in  Corsica.  In  1802 
he  entered  the  Russian  service  as  councillor  of 
state,  and  was  employed  in  various  missions  of 
importance.  After  the  Russian  treaty  with  Na- 
poleon, he  resigned,  and  traveled  widely  until 
recalled  by  the  Emperor  Alexander.  He  there- 
upon devoted  himself  to  maintaining  an  ener- 
getic prosecution  of  the  war  against  France. 
He  concluded  the  alliance  with  Sweden,  and  in 
1814  visited  England  for  the  purpose  of  influ- 
encing British  policy.  His  services  were  fully 
recognized.  He  attended  with  the  emperor  the 
Congress  of  Vienna,  was  ambassador  to  France 
in  1830-4,  and  to  Great  Britain  in  1834-9.  Con- 
sult Vuhrer,  'Notice  Biographique  sur  le  Comte 
Pozzo  di  Borgo'    (1842). 

Pozzuoli,  p6t-soo-6'le,  Italy,  a  city  on  the 
gulf  of  the  same  name,  six  miles  west  of  Na- 
ples, at  the  western  foot  of  the  Solfatara  and  in 
a  volcanic  country  known  to  the  Romans  as  the 
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Phlegrrean  Fields.  Near  by  is  the  Avernian 
Lake  famed  as  the  entrance  to  Hell  both  in 
Virgil's  sixth  ^neid  and  in  early  Christian  leg- 
end, which  pointed  out  here  the  place  where 
Christ  descended  into  Hell.  Remains  of  Cice- 
ro's villa  are  near  the  town,  which  is  particu- 
larly famed  for  its  amphitheatre,  where  30,000 
spectators  could  sit  and  in  which  there  were 
naval  battles  as  well  as  the  ordinary  gladiatorial 
contests.  The  so-called  Serapeum  is  an  arch.ie- 
ological  puzzle  and  may  have  been  a  town  hall ; 
traces  of  the  action  of  sea  water  on  several  pil- 
lars not  now  touched  by  high  water  seem  to 
prove  that  the  coast,  possibly  from  volcanic  dis- 
turbances, has  undergone  marked  and  recurrent 
changes.  The  only  other  ruin  of  importance  is 
that  of  the  temple  of  Augustus,  the  site  of  which 
is  occupied  by  the  cathedral,  which  preserves  six 
of  the  original  Corinthian  columns.  Pozzuoli  is 
a  good  fishing-port;  e-xports  the  volcanic  sands 
called  pozzuolana,  which  are  used  in  making 
cement ;  has  important  mineral  baths  in  the 
vicinity;  and  is  the  site  of  an  ordnance  factory, 
a  branch  house  of  Armstrong  &  Co.,  which 
makes  armor  plate  and  cannon  for  the  Italian 
government.     Pop.   (1901)   22,907. 

Pozzuoli  was  founded  by  Greek  exiles  from 
Samos  528  B.C.,  as  Dicaearchia,  but  the  Italians 
called  it  Puteoli,  "the  wells,"  because  of  the 
sulphurous  cavities  in  the  earth,  and  this  name 
stuck  to  the  Roman  colony  founded  here  in  194 
B.C.  The  city  became  the  greatest  port  of  Italy 
and  an  entrepot  for  Oriental  commerce ;  goods 
were  sent  overland  hence  to  Rome  and  the  dan- 
gerous navigation  of  the  coast  of  Latium 
avoided.  Even  after  Ostium  was  built  the  port 
retained  its  importance,  and  its  beautiful  coast 
and  curative  springs  and  baths  made  it  a  fa- 
mous resort. 

Pradier,  pra-de-a,  James,  French  sculptor: 
b.  Geneva  23  May  1792;  d.  14  June  1852.  He 
went  to  Paris  in  1809,  and  studied  design  under 
Meynier,  and  sculpture  in  the  studio  of  Lemot. 
In  1813  he  gained  the  prize  of  the  Academy 
for  a  bas-relief  of  Philoctetes  and  Ulysses,  and 
this  work  procured  his  admission  to  the  French 
Academy  at  Rome.  Here  he  studied  the  an- 
tique, and  returned  to  Paris  with  two  statues, 
one  of  a  Bacchante  and  the  other  of  a  son  of 
Niobe.  In  1821  he  went  again  to  Rome,  where 
he  remained  till  1823,  and  brought  back  a  beau- 
tiful statue  of  Psyche,  which  he  had  made  out 
of  part  of  the  shaft  of  an  ancient  marble  pillar 
found  at  Veil.  From  this  period  he  worked 
constantly  at  Paris,  and  produced  a  great  num- 
ber of  larger  and  minor  sculptures,  including 
a  Venus,  a  most  lovely  group  of  the  Three 
Graces,  a  plaster  statue  of  Jean  Jacques  Rous- 
seau, after  which  the  casting  at  Geneva  has 
been  made,  and  Cyparissus  with  his  goat  and  a 
huntress.  Admitted  to  the  Institute  in  1827,  he 
afterward  executed,  among  other  works,  a 
Prometheus,  a  Faun  and  Bacchante,  a  Phidias, 
the  bas-reliefs  on  the  pediment  of  the  chamber 
of  deputies,  the  allegorical  figures  of  Lille  and 
Strasburg  in  the  Place  de  la  Concorde  at  Paris, 
the  Industry  in  front  of  the  exchange,  the  Flora, 
which  he  considered  one  of  his  most  successful 
works,  the  twelve  colossal  Victories  on  the 
monument  of  Napoleon  in  the  Hotel  des  In- 
valides,  the  Atalanta  in  the  exhibition  of  1851, 
and  the  Sappho  exhibited  in  1852.  The  execu- 
tion of  his  works  ranks  him  a  sculptor  of  the 


first  order,  but  he  is  deficient  in  originality  of 
conception,  his  monotone  borders  on  insipidity, 
and  he  sometimes  strives  to  give  life  to  his  crea- 
tions by  a  touch  of  meretriciousness. 

Pradilla,  Francisco,  fran-thes'ko  pra-del- 
ya,  Spanish  painter:  b.  Villanueva  de  Gallego, 
in  the  province  of  Saragossa.  His  initiation 
into  art  came  through  his  employment  as  a  dec- 
orator of  theatres,  but  in  1863  he  arrived  at 
Madrid  where  he  devoted  himself  to  the  study 
of  the  old  masters,  became  a  pupil  of  Serri  and 
completed  his  artistic  education  in  the  Spanish 
Academy  of  Fine  Arts  at  Rome.  His  first  signal 
achievement  in  art  was  'The  Rape  of  the 
Sabines'  ;  followed  in  1878  by  'Joanna  the  Mad, 
following  the  Coffin  of  Philip  the  Fair,  her  Hus- 
band' ;  this  was  awarded  a  medal  at  the  World's 
E.xposition  at  Paris  the  same  year.  His  next  im- 
portant work  was  'The  Surrender  of  Granada  to 
Ferdinand  and  Isabella,'  a  picture  remarkable 
for  spirited  delineation  of  character,  life-like 
action  and  grandeur  of  style.  At  the  E.xposition 
in  Munich  (1883)  it  was  awarded  first  medal.  In 
addition  to  these  larger  works  he  has  produced 
numerous  small  genre  pictures,  illustrating  mod- 
ern life,  and  indicating  keen  observation,  and 
subtle  power  of  individualization.  Among  these 
is  'Market  Day  at  Vigo' ;  'High  Mass  in  the 
Pilgrims'  Chapel  at  Guia,'  and  'Pilgrimage  to 
the  Shrine  of  Our  Lady  of  Good  Counsel.' 
These  small  canvases  are  masterpieces  of  their 
kind  and  have  won  for  him  a  European  reputa- 
tion. 

Prado,  pra't'ho,  Mariano  Ignacio,  Peruvian 
politician:  b.  Huanaco  1826.  He  engaged 
actively  in  a  revolution  which  in  1854  overthrew 
General  Echenique  and  led  the  opposition  to 
President  Pezet  in  1865  which  resulted  in  Pezet's 
resignation  and  his  own  election  to  the  presi- 
dency. He  then  formed  an  offensive  and  defen- 
sive alliance  against  Chile,  and  declared  war 
with  Spain.  A  Spanish  attack  upon  Callao  was 
repulsed  2  May  l856,  but  his  own  position  having 
been  declared  unconstitutional,  he  was  obliged 
to  leave  Peru  in  January  1868.  Returning  sev- 
eral years  later  he  was  elected  president  in  1876 
and  in  1879  declared  war  against  Chile.  Prado 
went  to  Europe  in  the  same  year,  for  the  purpose, 
as  was  then  stated,  of  obtaining  a  loan  and  iron- 
clads, and  in  his  absence  the  presidency  was 
seized  Dy  Pierola.  He  returned  to  Lima  in  1886, 
but  ceased  to  be  active  in  politics. 

Pradt,  Dominique  Defour  de,  do-me-nek 
dii-foor  de  priit,  French  prelate:  b.  Allanches, 
Auvergne,  France,  1759;  d.  Paris,  France,  1837. 
He  entered  the  priesthood,  and  at  the  outbreak 
of  the  French  Revolution  was  grand-vicar  to 
the  archbishop  of  Rouen.  He  represented  the 
clergy  of  Normandy  at  the  constituent  assembly 
where  he  supported  the  clerical  and  royalist  par- 
ties, and  after  the  Convention  fled  to  Hamburg. 
He  returned  to  France  in  1799,  gained  the  favor 
of  Napoleon,  became  his  first  almoner  in  1804 
and  later  bishop  of  Poitiers.  In  1808  he  was 
made  archbishop  of  Mechlin  and  an  officer  of 
the  Legion  of  Honor,  but  in  1812,  when  sent  as 
ambassador  to  Warsaw  failed  in  his  mission, 
thereby  incurring  the  displeasure  of  Napoleon, 
who  removed  him  from  his  office  as  almoner  and 
ordered  him  to  his  diocese.  He  later  sold  his 
right  to  the  archbishopric  to  the  king  of  the 
Netherlands.  Deprived  of  his  office  of  chancellor 
he  became  simply  the  Abbe  de  Pradt  and  «:ngaged 
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in  bitter  attacks  on  the  banished  Napoleon,  and 
after  vain  attempts  to  gain  influence  with  the 
Bourbons  began  to  write  in  favor  of  constitu- 
tional freedom  and  against  the  abuses  of  the 
clergy.  Among  his  works  are:  'Antidote  au 
Congres  de  Rastadt>  (1798)  ;  <Historie  de  I'Ani- 
bassade  dans  le  Grand  Duche  de  Varsovie' 
(181S)  ;  <Des  Colonies  etde  la  Revolution  actuelle 
de  I'Amerique*  (1817);  "L'Europe  at  les  Colo- 
nies depuis  le  Congres  d'Aix-la-Chapelle' 
(1821);  etc.  Consult  De  Lastic-Rochegonde, 
'Dominique  de  Pradt'  (1897). 

Praed,  prad,  Mrs.  Campbell.  See  Praed, 
Rosa  Caroline  Murray-Prior. 

Praed,  Rose  Caroline  Murray-Prior,  Eng- 
lish novelist:  b.  Bromelton,  Queensland,  27 
March  1852.  In  1872  she  was  married  to  Camp- 
bell Mackworth  Praed  (d.  1901)  and  in  1876 
went  to  London  where  her  Australian  stories 
soon  made  her  well  known.  Among  her  many 
popular  fictions  are:  'An  Australian  Heroine' 
(1880);  'Moloch>  (1883);  'The  Head  Station' 
(188s)  ;  'December  Roses'  (1892)  :  'Outlaw 
and  Lawmaker'  (1893);  'Nulma'  (1S97).  She 
published  'My  Australian  Girlhood,'  an  autobi- 
ography, in  1902,  and  with  Justin  McCarthy 
(q.v.)  has  written  'The  Right  Honorable' 
(1886)  ;  and  'The  Ladies'  Gallery'  (1889),  nov- 
els  of  political   and   social   life. 

Praed,  Winthrop  Mackworth,  English 
poet:  b.  London  26  July  1S02;  d.  there  15  July 
1839.  He  was  educated  at  Trinity  College,  Cam- 
bridge, was  elected  to  a  Trinity  fellowship  in 
1827,  and  in  1829  was  admitted  to  the  bar.  In 
Parliament  he  sat  for  Saint  Germans  in  1830-2, 
for  Great  Yarmouth  in  1834-7,  and  for  Ayles- 
bury from  1837.  Praed  made  some  successful 
speeches  in  the  House,  and  was  requested  by 
Wellington  to  write  for  the  Morning  Post,  a 
defense  against  certain  attacks  on  the  Duke 
in  the  Times.  His  political^  writing  was  too 
restrained  wholly  to  reach  its  mark ;  but  his 
verse  is  marked  by  a  lightness  of  touch  and  a 
metrical  ease  and  finish  which  in  more  recent 
times  finds  its  closest  resemblance  in  the  work 
of  Austin  Dobson.  He  excelled  in  vers  de 
societe,  though  he  displayed,  as  in  the  'Red 
Fisherman,'  an  imaginative  force  which  suggests 
broader  fields.  The  best  edition  of  Praed's 
poetical  works  is  the  authorized  one  of  1864. 

Prae'fect,  the  title  of  various  functionaries 
of  ancient  Rome.  Of  these  the  most  important 
was  the  prafecttis  iirhi  or  urbis,  or  warden  of 
the  city,  originally  called  cuslos  urbis.  The 
name  prafectus  urbi  does  not  seem  to  have  been 
used  till  after  the  time  of  the  decemvirs.  During 
the  kingly  period  and  the  early  years  of  the 
republic  the  custos  urbis  exercised  within  the 
city  all  the  powers  of  the  chief  of  the  state  in 
his  absence;  he  convoked  the  senate,  held  the 
comitia,  and  on  any  emergency  might  take  such 
measures  as  he  thought  proper.  When  the  office 
of  prcrlor  urbanus  (see  Pr.etor)  was  instituted 
the  wardenship  of  the  city  was  merged  in  it ; 
but  the  conservative  spirit  of  the  Romans  still 
induced  them  to  appoint  annually  a  prafectus 
urbi  for  the  time  during  which  the  consuls  were 
absent  from  the  city  to  celebrate  the  Ferise 
Latins,  a  festival  held  on  the  Alban  Mount. 
I'nder  Augustus,  however,  the  office  ceased  to  be 
a  sinecure.  The  priefectus  urbi  was  a  permanent 
magistrate  whom  the  emperor  invested  with  all 


the  powers  necessary  to  maintain  peace  and 
order  in  the  city.  He  had  under  him  a  sort  of 
police  called  inilites  stationarii;  and  the  powers 
of  the  office  were  gradually  so  far  extended  that 
at  last  there  was  no  appeal  from  his  sentence 
except  to  the  emperor.  The  prafectus  pratorio 
was  the  officer  who  commanded  the  troops  who 
guarded  the  emperor's  person.  (See  _Pr-etor- 
ian  Guards.)  The  office  was  first  instituted 
by  Augustus,  and  was  at  first  only  military,  and 
had  comparatively  little  influence  attached  to  it; 
but  under  Tiberius  it  became  second  only  to  that 
of  the  emperors.  From  the  time  of  Severus  to 
that  of  Diocletian  the  praefects  had  the  superin- 
tendence of  all  the  departments  of  the  state  — 
the  palace,  the  army,  the  finances,  and  the  law; 
they  also  had  a  court  in  which  they  decided 
cases.  In  addition  to  these  functionaries  there 
were  the  prafectus  aquarum,  charged  with  the 
regulation  of  the  water  supply  of  the  city ;  the 
prafectus  ararii,  who  had  charge  of  the  public 
treasury  ;  the  prafectus  vigilum,  who  commanded 
the  night-watch ;  with  others  of  less  importance. 

Praemunire,  pre-mu-ni're,  the  opening 
words  of  the  writ  issued  preparatory  to  the 
prosecution  of  certain  offenses  supposed  to  imply 
legal  contempt  toward  the  sovereign  or  the  gov- 
ernment—  pramoncre  or  pramunire  facias  A. 
B.  (Cause  A.  B.  to  be  forewarned  that  he  appear 
before  us,  etc.)  The  first  statute  of  praemunire 
was  passed  during  the  reign  of  Edward  I.,  and 
was  intended  to  repress  the  papal  encroachments 
on  the  rights  of  the  crown,  and  several  subse- 
quent statutes  before  the  Reformation  greatly 
extended  the  number  of  penal  acts  under  this 
title,  and  by  still  later  statutes  acts  of  a  very 
miscellaneous  nature  have  been  rendered  liable 
to  the  penalties  of  prjemunire,  as  knowingly  and 
wilfully  solemnizing,  assisting,  or  being  present 
at  any  marriage  forbidden  by  the  Royal  Marriage 
Act ;  asserting  by  preaching,  teaching,  or  ad- 
visedly speaking  that  any  person  other  than  ac- 
cording to  the  acts  of  settlement  and  union  has 
any  right  to  the  throne,  or  that  the  sovereign  and 
Parliament  cannot  make  laws  to  limit  the  descent 
of  the  crown ;  to  assert  that  both  or  either  of  the 
Houses  of  Parliament  have  or  has  a  legislative 
authority  without  the  sovereign ;  and  so  on. 
Cathedral  chapters  in  England  which  refuse  to 
elect  the  bishop  nominated  by  the  Crown  are 
liable  to  be  prosecuted  on  prjemunire.  The  pun- 
ishment is  forfeiture  and  imprisonment  during 
the  sovereign's  pleasure. 

Praeneste,  pre-nes'te.      See  Palestrina. 

Prae'tor,  originally  the  official  title  of  the 
consuls  at  Rome.  When  the  patricians  were 
compelled  to  acquiesce  in  the  consulship  being 
thrown  open  to  the  plebeians,  they  stipulated 
that  a  new  curule  magistrate  should  be  appointed 
from  the  patricians  exclusively,  to  act  as  supreme 
judge  in  the  civil  courts.  On  this  magistrate  the 
title  of  pra;tor  was  bestowed.  In  ;i37  B.C.  the 
prxtorship  was  thrown  open  to  the  plebeians. 
About  240  B.C.,  the  number  of  aliens  residing  in 
Rome  had  increased  to  such  an  extent  that  it 
was  found  necessary  to  appoint  a  second  praetor, 
who  should  decide  suits  between  aliens  or  be- 
tween aliens  and  citizens.  He  was  known  as  the 
prator  percgrinus,  the  other  praetor,  prater  ur- 
banus, having  cognizance  of  suits  between  citi- 
zens only.  In  227  B.C.,  the  number  was  increased 
to   four,   the   two   additional   praetors    to    act   as 
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governors  of  provinces.  By  Sulla  the  number 
was  augmented  to  eight,  by  Julius  Cassar  to  lO, 
12,  and  eventually  to  i6.  The  praetors  held  their 
offices  for  one  year,  and  were  afterward  sent 
out  by  lot  as  governors  of  provinces. 

Praetorian  Guards,  a  body  of  permanent 
troops,  established  by  Augustus  as  Imperial  Life 
Guards,  in  imitation  of  the  cohors  prceloria,  or 
bodyguard  attached  to  the  person  of  the  com- 
mander-in-chief of  a  Roman  army.  The  Prje- 
torian  guards  were  kept  up  by  successive  em- 
perors, and,  being  under  special  organization  and 
enjoying  several  privileges,  they  became  in  time 
so  powerful  that  they  were  able  to  raise  and  de- 
pose emperors  at  their  will.  They  were  reor- 
ganized by  Septimius  Severus,  and  were  finally 
suppressed  by  Constantine  the  Great. 

Praeto'rium,  (i)  the  official  residence  of  a 
prxtor  or  governor  of  a  Roman  province :  hence, 
a  hall  of  justice;  a  judgment-hall;  a  palace.  (2) 
That  part  of  a  Roman  camp  in  which  the  gen- 
eral's quarters  were. 

Praga,  pra'ga,  Russian  Poland.  See 
Wars.wv. 

Pragmat'ic  Sanction  (Sanctio  Pragmatica), 
a  public  edict  relating  to  important  state  business, 
pronounced  by  the  head  of  the  legislature,  and 
differing  from  the  simple  rescript,  in  that  the 
latter  was  a  declaration  of  law  in  answer  to 
a  question  propounded  on  behalf  of  an  individual. 
The  pragmatic  decree  was  considered  irreversi- 
ble. In  European  history  the  following  are  the 
most  important  pragmatic  sanctions.  ( i )  That 
ascribed  to  Louis  IX.  of  France,  but  not  brought 
to  light  till  1468  and  in  reality  an  expansion 
of  that  of  Charles  VII.  (2)  The  ordinance 
of  Charles  VII.  of  France,  drawn  up  at  Bourges 
in  1438,  conformably  to  the  decrees  of  the 
Council  of  Basel,  and  on  which  rest  the  claims 
of  the  Galilean  liberties.  It  was  repealed  by 
Francis  I.  (3)  The  decree  of  the  German 
Diet  at  Mainz  in  1439  which  sanctioned  the 
Basel  decree.  The  two  last  limited  the  papal 
power,  but  were  altered  by  subsequent  con- 
cordats. (4)  The  instrument  by  which  the  Ger- 
man emperor,  Cliarles  VI.,  being  without  male 
issue,  endeavored  to  secure  the  succession  to  his 
female  descendants.  It  was  in  accordance  with 
this  instrument  that  he  settled  his  dominions  on 
his  daughter  Maria  Theresa.  He  induced  most 
of  the  European  sovereigns  to  guarantee  it ;  but 
Charles  Albert,  elector  of  Bavaria,  the  next  heir 
to  his  dominions,  refused ;  this  caused  the  Aus- 
trian war  of  Succession  after  the  death  of  the 
emperor  in  1740.  In  the  Peace  of  Fiissen  (1745) 
Bavaria  acknowledged  the  pragmatic  sanction. 
(5)  Charles  III.  of  Spain,  when  he  ceded  the 
throne  of  Naples  to  his  third  son  and  his  suc- 
cessors in  1759,  called  the  law  of  succession 
which  he  prepared  for  this  branch  of  his  family 
sanctio  pragmatica. 

Pragmatism.  Tlie  term  pragmatism,  as 
employed  in  philosophy  at  the  present  time,  de- 
notes the  general  tendency  to  subordinate  log- 
ical thinking  to  the  ends  of  practical  life,  and 
to  find  the  test  of  the  truth  of  ideas  in  their 
practical  consequences.  There  are  thus  two 
somewhat  distinct  sides  to  the  doctrine,  which 
we  find  differently  emphasized  by  different 
writers.  On  the  one  hand,  this  view  points  out 
that  thought  owes  its  origin  to  the  needs  and  de- 
mands  of   the   practical    life.     Thought   is   thus 


a  tool  or  instrument  that  is  always  invoked 
to  meet  a  particular  crisis  or  problem  resulting 
from  a  concrete  situation.  Thought,  therefore, 
does  not  aim  at  truth  in  general.  Its  business 
is  to  discover,  in  concrete  circumstances,  the  best 
means  to  the  realization  of  some  practical  end 
that  life  demands. 

This  side  of  the  doctrine  has  been  chiefly 
elaborated  by  Professor  John  Dewey  and  those 
associated  with  him  at  the  University  of  Chi- 
cago as  colleagues  or  students.  These  writers 
have  connected  their  theory  with  the  doctrine 
of  evolution,  and  support  it  mainly  by  arguments 
and  analogies  drawn  from  this  sou'-ce.  On  the 
other  hand,  to  decide  regarding  the  truth  or 
falsity  of  any  theory  or  conception,  we  must 
also  appeal  to  the  practical  consequences  that 
result  from  it.  A  theory  is  demonstrated  in  the 
only  possible  way  when  it  is  shown  that  it 
will  "work" ;  that  is,  that  the  results  that  we 
wish  to  obtain  in  a  given  situation  follow  from 
it.  It  is  only  in  the  light  of  these  results  that 
a  conception  has  meaning.  Apart  from  its  prac- 
tical consequences,  a  conception  is  an  abstrac- 
tion without  meaning  or  significance,  and  conse- 
quently without  truth  or  falsehood. 

This  practical  test  of  the  truth  of  a  theory 
through  an  appeal  to  its  consequences,  is  the 
element  in  pragmatism  that  has  been  mainly 
emphasized  by  C.  S.  Peirce  and  Professor 
William  James.  Peirce  first  employed  the 
term  and  outlined  the  theory  in  an  article  in 
'The  Popular  Science  Monthly*  (January 
1878)  ;  but  the  present  currency  of  the  po- 
sition in  America  and  England  is  largely  due  to 
Professor  James,  who  has  elaborated  and  en- 
forced it  in  his  psychology  and  in  a  number  of 
popular  works  and  articles.  The  names  of 
Peirce  and  James  are  so  closely  connected  with 
pragmatism  that  we  quote  here  the  formal  defi- 
nitions of  the  term  which  they  have  written  for 
Baldwin's  'Dictionary  of  Philosophy.*  Peirce 
describes  the  doctrine  as  follows :  "The  opinion 
that  metaphysics  is  to  be  largely  cleared  up  by 
the  application  of  the  following  maxim  for  at- 
taining clearness  of  apprehension:  'Consider 
what  effects,  that  might  conceivably  have  prac- 
tical bearings,  we  conceive  the  object  of  our 
conception  to  have.  Then  our  conception  of 
these  effects  is  the  whole  of  our  conception 
of  the  object.***  James  defines  pragmatism: 
"The  doctrine  that  the  whole  'meaning'  of  a 
conception  expresses  itself  in  practical  conse- 
quences, consequences  either  in  the  shape  of 
conduct  to  be  recommended,  or  in  that  of  ex- 
perience to  be  expected,  if  the  conception  be 
true;  which  consequences  would  be  different  if 
it  were  untrue,  and  must  be  different  from  the 
consequences  by  which  the  meaning  of  other 
conceptions  is  expressed.  If  a  second  concep- 
tion should  not  appear  to  have  other  conse- 
quences, then  it  must  really  be  only  the  first  con- 
ception under  a  different  name.  In  methodology 
it  is  certain  that  to  trace  and  compare  their 
respective  consequences  is  an  admirable  way  of 
establishing  the  differing  meanings  of  different 
conceptions.* 

Bibliography. —  W.  James,  'Principles  of 
Psychology*  (1890),  chaps,  xii.  and  xxii. ;  'The 
Will  to  Believe'  (1896);  'Philo.sophira!  Con- 
ceptions and  Practical  Results'  (1898)  ;  John 
Dewey,  'Studies  in  Logical  Theory*  (1903'); 
'Personal  Idealism,*  essays  edited  by  H.  Sturt 
(1902);    W.   Caldwell,    'Pragmatism';    'Mind' 
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(October  1900)  ;  James  Seth,  <The  Utilitarian 
Estimate  of  Knowledge,'  <  Philosophical  Re- 
view,' July  1901  ;  J.  Royce,  <The  Eternal  and  the 
Practical,'    'Philosophical  Review,'  March  1904. 

J.  E.  Creighton, 
Professor  of  Philosophy,  Cornell  University. 

Prague,  prag,  Austria-Hungary,  the  capi- 
tal of  Bohemia,  and  the  third  largest  city  of  the 
empire,  217  miles  by  rail  northwest  of  Vienna, 
and  118  miles  southeast  of  Dresden.  Its  site  is 
a  regular  basin,  traversed  by  the  river  Moldau, 
from  the  banks  of  which  the  city's  buildings  rise 
in  terraces,  till  they  are  terminated  and  enclosed 
by  hills  of  considerable  height.  Of  nine  bridges 
including  two  railway  viaducts  the  most  striking 
is  the  Karlsbriicke,  dating  from  1357-15031  and 
reconstructed  after  damage  by  a  flood  in  1892 ; 
it  is  543  yards  long  with  tower  gateways  at  each 
end,  and  the  buttresses  adorned  with  statues  of 
John  of  Nepomuk  and  other  saints.  The  medi- 
aeval fortifications  and  ramparts  have  been  grad- 
ually demolished  since  1866,  and  their  sites 
occupied  by  pleasure  grounds,  boulevards,  dwell- 
ings, etc.  Among  the  chief  quarters  of  the  town 
are  the  Altstadt,  Josephstadt,  and  Neustadt  on 
the  right,  and  the  Kleinseite  and  Hradschin  on 
the  left  bank.  Outside  the  line  of  the  old  walls 
lie  the  suburbs  Karolinenthal,  Smichow, 
Wyschehrad,  Bubna,  and  others.  The  Altstadt 
and  Josephstadt  lie  along  the  right  bank  toward 
the  north.  The  streets  of  the  Altstadt  are  nar- 
row; it  is  the  principal  scat  of  trade  and  busi- 
ness, and  contains  some  of  the  best  stores,  be- 
sides numerous  churches,  ecclesiastical  and  edu- 
cational establishments.  The  Neustadt  encloses 
the  Altstadt  on  the  northeast,  east,  and  south- 
east. Though  newer  than  the  other,  it  is  still 
very  ancient,  having  been  built  by  the  Emperor 
Charles  IV.  in  1348.  On  the  opposite  side  the 
Kleinseite  forms  the  aristocratic  quarter,  the 
chosen  abode  of  the  Bohemian  nobles,  and  the 
site  of  several  remarkable  palaces.  The  Hrad- 
schin, to  the  west  and  south  of  the  Kleinseite, 
occupies  the  side  of  a  steep  hill,  is  of  less  extent, 
and  contains  fewer  houses  than  the  other  quar- 
ters, but  the  chief  public  edifices.  Among  these 
are  the  old  castle,  or  palace  of  the  Bohemian 
kings,  situated  in  the  Hradschin ;  the  Gothic 
cathedral,  also  in  the  Hradschin ;  the  Clemen- 
tinum,  the  seat  of  the  theological  and  philosoph- 
ical faculties  of  the  university  and  the  Carolinum, 
devoted  to  the  faculties  of  law  and  medicine; 
the  Teynkirche,  a  Gothic  church,  historically 
interesting  as  the  place  where  the  Bohemian  es- 
tates made  George  Podiebrad  their  king,  and 
containing  the  grave  of  the  celebrated  astrono- 
mer Tycho  Brahe,  who  spent  his  last  years  at 
Prague ;  the  palace  of  Wallenstein,  originally  a 
structure  of  great  magnificence,  but  now  much 
dilapidated;  the  Alte  Rathaus  (old  townhall), 
an  irregular  Gothic  edifice  of  the  15th  century, 
with  a  dungeon  beneath  in  which  the  Emperor 
Wenceslas  IV.  was  confined  for  15  weeks;  the 
chief  synagogue  of  the  Jews,  probably  as  ancient 
in  date  as  the  end  of  the  12th  century;  the  mili- 
tary hospital,  a  large  and  magnificent  edifice, 
originally  erected  by  the  Jesuits  as  a  college;  the 
theatre,  the  opera  house,  the  national  museum, 
museum  of  natural  history,  picture  gallery,  the 
technical  high  schools,  Landesbank  (l8g6), 
municipal  savings  bank  (i89|">,  central  market 
hall     (1896),    the    new    Ritterakademie     (1896), 


etc.  The  university,  founded  in  1348,  had  10,000 
students  at  the  beginning  of  the  15th  century ; 
but  subsequently  it  had  a  long  period  of  inactiv- 
ity. It  received  a  new  constitution  in  1881,  hav- 
ing now  two  co-ordinate  sides  or  sections,  one 
German  and  one  Czech,  with  respectively  156  and 
140  teachers,  and  1,470  and  2,361  students.  It 
possesses  a  library  of  195,000  volumes  and  3,800 
manuscripts,  a  fine  observatory,  museums  of 
zoology  and  anatomy,  a  botanical  garden,  etc. 
The  manufactures  consist  of  gold  and  silver 
embroidery,  silk,  woolen,  cotton,  and  linen 
goods,  buttons,  hats,  leather,  paper,  soap,  refined 
sugar,  vinegar,  liqueurs,  refined  salt,  gloves, 
sugar  of  lead,  stearine  and  tallow  candles, 
machines,  musical  and  mathematical  instruments, 
firearms,  porcelain,  jewelry,  etc.  The  trade  is  of 
great  importance ;  Prague,  owing  to  its  central 
position,  and  to  its  facilities  of  transport  by 
river,  roads  and  railway,  being  the  great  entre- 
pot for  all  the  traffic  of  the  kingdom.  It  has 
also  several  important  fairs,  particularly  one  for 
wool,  which  lasts  seven  days,  and  during  which 
a  great  amount  of  business  is  done ;  that  of  St. 
Wenceslas,  the  old  patron  saint  of  Bohemia ; 
and  that  of  St.  John  Nepomuk,  though  these  two 
are  rather  religious  festivals  than  fairs,  and  are 
more  crowded  with  devotees  than  dealers. 

Prague  is  supposed  to  have  been  founded  in 
722  by  the  Duchess  Libussa.  In  1348  Charles 
IV.  founded  the  university,  the  first  which  Ger- 
many possessed,  and  it  soon  acquired  such  celeb- 
rity through  the  teachings  of  such  zealous  rectors 
as  Huss  and  Jerome  that  it  was  resorted  to  from 
all  quarters  of  Europe.  In  1424  Prague  was 
taken  by  the  Hussites  and  almost  destroyed,  but 
after  their  submission  to  the  emperor  in  1433  the 
town  was  rebuilt.  It  sufifered  severely  in  the 
Thirty  Years'  war,  and  in  1620  a  battle  was 
fought  at  the  White  Mountain  in  the  neighbor- 
hood, in  which  the  Elector-palatine  Frederick  V. 
was  defeated  by  the  Emperor  Ferdinand  II.,  and 
compelled  to  renounce  his  crown.  In  1631  the 
city  was  captured  by  the  Saxons,  who  were 
driven  out  a  few  months  later  by  Wallenstein. 
In  1742  it  was  taken  by  the  French  and  Bavari- 
ans, and  two  years  later  capitulated  to  Frederick 
the  Great.  After  the  Seven  Years'  war  the  city 
made  rapid  strides,  and  enjoyed  peace  and  pros- 
perity until  1848,  when  the  Austrian  government 
caused  it  to  be  bombarded  for  two  days,  owing 
to  the  marked  democratic  demonstrations  excited 
by  the  meetings  of  the  Slavonic  Congress  within 
its  walls.  During  the  Austro-Prussian  war  in 
1866  the  city  was  occupied  by  the  Prussians,  and 
here  the  treaty  of  peace  was  signed  on  the  23d 
August.  Pop.  (1900)  201,589,  the  majority 
Czechs. 

Prahran,  pra-ran',  Australia,  a  town  in  the 
state  of  Victoria,  four  miles  southeast  of  and 
suburban  to  Melbourne  (q.v.).  It  is  a  separate 
municipality  and  in  1879  was  made  a  city.  Pop. 
(1901)  41,161. 

Prairie,  a  treeless  region  in  the  Mississippi 
Valley,  adjacent  to  the  forested  area,  so  called 
since  the  time  of  the  early  French  explorers. 
The  eastern  border  of  the  prairie  region  is  an 
irregular  line  crossing  Minnesota  and  Wiscon- 
sin in  a  southeasterly  direction,  and  extending 
into  western  Indiana,  thence  crossing  Illinois 
and  Missouri  southwesterly  to  the  Indian  Terri- 
tory and  eastern  Texas.  From  this  forest  line 
the  prairies   extend   westward   from   200   to  600 
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miles  to  the  Great  Plains,  into  which  they  merge 
quite  imperceptibly.  In  general  we  may  say  that 
the  characteristics  of  the  prairies  are  interme- 
diate between  those  of  the  adjacent  forests  on 
the  east  and  the  plains  on  the  west.  The  soil, 
climate,  rainfall,  etc.,  of  the  prairies  are  much 
like  those  of  the  western  edge  of  the  forests.  As 
we  go  westward  the  soil  becomes  more  sandy, 
the  climate  more  "continental"  and  the  rainfall 
less,  approaching  the  conditions  which  prevail  on 
the  plains. 

The  soil  of  the  prairies  is  usually  dark  in 
color  and  rich  in  organic  matter.  It  is  composed 
of  very  fine  particles,  and  when  dried  after  wet- 
ting becomes  very  hard.  It  contains  much  finely 
divided  sand,  and  is  generally  somewhat  deficient 
in  clay.  While  very  rich  and  often  of  great 
depth,  it  is  by  no  means  inexhaustible,  and  the 
better  classes  of  farmers  have  found  it  profitable 
to  add  fertilizers  from  time  to  time. 

The  climate  of  the  prairies  is  somewhat  more 
severe  than  that  of  the  adjacent  forest  areas,  on 
account  of  the  free  sweep  of  the  winds  which  in- 
tensify the  cold  of  winter  as  well  as  the  heat 
of  summer.  The  annual  rainfall  is  about  thirty 
inches,  diminishing  somewhat  as  we  go  west- 
ward, and  this  is  so  distributed  that  by  far  the 
greater  portion  falls  in  the  spring  and  summer. 

Although  the  prairies  are  usually  spoken  of 
as  treeless,  this  is  not  strictly  true,  since  the 
streams  are  always  fringed  with  trees,  the  tree- 
less areas  extending  over  the  higher  lands  from 
stream  to  stream.  Yet  since  these  forest  fringes 
are  often  confined  to  the  deep  narrow  valleys  in 
which  the  streams  flow,  they  are  often  scarcely 
noticeable  as  one  looks  over  the  landscape.  The 
vegetation  of  the  prairies  naturally  divides  itself 
into  that  of  the  open  country,  and  that  of  the 
woodlands.  In  the  open  country  the  grasses 
constitute  the  dominant  vegetation,_  since  they 
are  mostly  perennial,  and  very  tenacious  of  life. 
The  species  which  are  most  common  are  grania 
(Bouteloua  oligostachya,  B.  curtipendula,  B.  hir- 
suta),  buffalo  grass  (Bulbilis  daclyloides), 
drop-seed  grass  (Sporoboliis,  of  several  species), 
wild  June  grass  {Koclcria  crislata),  blue-stem 
(Andropogon,  of  several  species),  switch  grass 
{Panicum  virgatiim),  beard-grass  (Aristida.  of 
several  species),  Muhlenberg  grass  (Muhlen- 
bergia,  of  several  species),  sand-grass  (Calama- 
grostis),  porcupine-grass  (Stipa  spartea),  Eaton 
grass  (Eatonia),  spear-grasses  (,Poa),  fescue 
grasses  {Festuca),  brome-grasses  (Bromus), 
wheat-grasses  (Agropyrum),  and  wild-rye 
(Elymus),  each  of  many  species.  Altogether 
about  150  native  species  of  grasses  grow  upon 
the  prairies,  affording  fine  pasturage  and  hay  for 
stock.  In  those  portions  of  the  prairies  where 
the  rainfall  is  abundant  these  grasses  constitute 
a  continuous  sod  which  completely  covers  the 
surface,  but  where  there  is  less  rain  they  are  in 
isolated  clumps  or  bunches,  and  are  then  called 
*bunch  grasses."  In  all  prairies  there  are  other 
plants  which  grow  intermingled  with  the  grasses, 
the  most  conspicuous  of  which  are  the  golden- 
rods  (Solidago  rigida,  S.  serotina,  S.  canadensis, 
and  other  species),  asters  (Aster  patens,  A.  scri- 
ceus,  A.  mttltiflorus,  and  other  species),  sunflow- 
ers (Helianthus  animus,  and  other  smaller  spe- 
cies). A  few  shrubs  are  found  scattered  over 
the  prairies,  adding  to  the  variety  of  the  vegeta- 
tion, most  noticeably  the  wild  roses,  _  redroot 
iCeanothiis),  and  shoe-string  (Amorphia  canes- 


ccHs),  the  last  so  called  on  account  of  its  long 
tough  roots  which  trouble  the  plowman. 

The  woodlands  are  usually  found  bordering 
the  water  courses.  In  some  cases  they  constitute 
broad  areas  extending  for  many  miles  on  each 
side  of  the  streams,  while  in  others  they  are  nar- 
row belts  but  a  few  rods  in  width,  or  even  mere 
fringes  along  the  stream-banks.  The  trees  of  the 
prairies  are  all  of  species  which  have  wandered 
away  from  the  eastern  forests,  and  pushed  up 
the  streams  to  a  greater  or  less  distance.  There 
are  more  species  along  the  eastern  side  of  the 
prairies,  and  their  number  decreases  as  we  go 
westward.  The  common  species  are  oaks,  hick- 
ories, walnuts,  willows,  cottonwood,  elms,  maples 
and  ashes.  As  a  rule  these  trees  are  not  as  tall 
as  those  which  occur  in  the  heavy  forests  east- 
ward, and  they  generally  grow  with  more  spread- 
ing tops.  Occasionally,  however,  trees  of  gigan- 
tic dimensions  are  found  in  sheltered  situations. 
Careful  observation  of  the  trees  on  the  prairies 
shows  that  where  they  are  protected  from  fires, 
stock  and  other  adverse  influences,  they  generally 
reproduce  so  rapidly  as  gradually  to  extend  the 
forest  areas.  In  many  places  the  forest  belts 
along  the  streams  are  widening,  and  also  pushing 
up  the  valleys.  Since  the  stoppage  of  prairie 
fires  this  natural  spreading  of  the  forests  has 
gone  on  rapidly,  so  that  there  is  to-day  more 
forest-covered  land  in  some  parts  of  the  prairie 
country  than  when  it  was  first  visited  by  white 
men.  Charles  E.  Bessey, 

Professor  of  Botany,  University  of  Nebraska. 

Prairie    Chicken,    or    Pinnated    Grouse,    a 

familiar  western  gamebird  {Tyinpanuclius  aineri- 
cantis).  The  genus  Tympanuchus  (or  Citpidu- 
nia)  is  particularly  well  characterized  by  a  large 
patch  of  naked  yellow  skin  on  each  side  of  the 
neck,  ordinarily  concealed  by  a  tuft  of  narrow 
pointed  feathers  attached  to  the  skin  at  its  ante- 
rior border.  Beneath  this  patch  is  an  air-sac 
connected  with  the  respiratory  system  and  which 
can  be  inflated  until  the  skin  is  distended  to  the 
size  and  form  of  half  an  orange.  The  head- 
crest  is  small,  the  tail  is  rather  short,  rounded 
and  formed  of  18  rather  stiff  quills,  and  the  tarsi 
are  incompletely  and  lightly  feathered  to  the 
toes,  which  are  naked  and  conspicuously  webbed 
at  the  base.  The  plumage  is  plain,  the  colors 
being  various  browns  and  yellows  with  white  and 
black,  finely  mottled  above  and  more  boldly 
barred  transversely  below.  The  neck-tufts  of 
the  male  are  2Y2  to  3Y2  inches  long,  those  of  the 
female  being  considerably  shorter.  A  full-grown 
male  prairie-chicken  is  fully  18  inches  long,  but 
the  females  are  smaller. 

The  changes  in  the  centre  of  population  of 
the  prairie  chicken  as  related  to  human  settle- 
ment of  the  country  are  interesting  and  still  in 
progress.  Formerly  it  ranged  throughout  all 
open  country  between  the  Appalachian  and  the 
Rocky  Mountain  systems,  and  from  Manitoba  to 
the  Gulf  coast.  As  the  country  has  become 
more  thickly  populated  it  has  disappeared  from 
many  regions  and  the  eastern  limit  of  its  range 
has  moved  more  and  more  westward.  At  the 
same  time  the  clearing  of  the  forests  has  pro- 
vided much  new  open  country  which  it  has  been 
prompt  to  occupy,  replacing  other  species  of 
grouse  less  adapted  to  life  on  bare  prairies,  and 
becoming  abundant  in  many  places  where,  as  in 
parts   of   ^linnesota,   the   land   is   cultivated   in 
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large  tracts.  In  this  way  its  range  lias  extended 
westward  and  northward  as  it  has  been  curtailed 
eastward.  Lil<c  most  of  the  grouse  the  prairie 
chicken  is  gregarious,  living  in  flocks  which  be- 
come very  large  in  the  winter,  when  the  birds 
show  a  disposition  to  wander.  Throughout  most 
of  its  still  wide  range  this  species  is  not  in  any 
true  sense  migratory;  but  a  definite  northward 
and  southward  movement  takes  place  in  the 
upper  part  of  the  central  Mississippi  Valley, 
although  according  to  some  experienced  gunners 
and  ornithologists,  this  is  limited  to  the  females, 
the  males  berng  quite  stationary.  In  the  spring 
parties  of  the  males  congregate  at  dawn  on 
knolls,  perform  various  antics,  and  from  time  to 
time  inflate  and  empty  the  air-sacs,  thus  pro- 
ducing a  loud  booming  noise  which  is  said  to  be 
audible,  in  the  stillness  of  the  time  and  place,  for 
a  mile.  In  a  few  days  the  females  gather,  when 
the  cocks  engage  in  fierce  battles  for  the  posses- 
sion of  mates,  before  whom  they  strut  and  swell, 
with  drooping  wings  and  spreading  tail,  with 
their  Cupid's  wings  elevated  and  air-sacs  in- 
flated almost  to  bursting,  until  the  conquest  is 
complete.  They  are  monogamous  and  the  nest 
of  grass  and  weeds  is  built  in  a  concealed  spot 
on  the  ground  and  frotn  12  to  20  eggs,  of  a  gray- 
ish or  buff  color  and  either  unmarked  or  speckled 
with  brown,  are  laid.  They  are  said  to  hatch 
in  about  25  days  and  the  young,  which  run  at 
birth,  are  cared  for  chiefly  by  the  female  which 
has  also  performed  the  labor  of  incubation. 
Throughout  the  summer  and  early  autumn  they 
remain  in  family  parties,  but  later  gather  in 
larger  flocks.  The  food  consists  of  various  kinds 
of  berries,  nuts,  seeds,  shoots  and  buds,  and  in- 
sects. With  the  development  of  the  prairie  re- 
gion as  a  great  grain-growing  country  the 
prairie  chicken  has  come  to  be  especially  abun- 
dant in  the  cultivated  districts  and  to  adopt 
wheat  and  other  grains  as  special  articles  of 
diet.  The  vast  numbers  of  grasshoppers  which 
they  destroy  should,  however,  more  than  com- 
pensate the  farmer  for  any  loss  of  grain  which 
he  suffers. 

The  prairie  chicken  is  so  prolific,  that,  in 
spite  of  the  enormous  numbers  destroyed  an- 
nually by  cold  rains,  hawks,  skunks  and  other 
natural  influences,  and  by  man,  it  has  held  its 
own  and  continues  to  be  abundant  in  many  parts 
of  the  grain-producing  prairie  States.  It  is 
therefore  of  far  greater  commercial  importance 
than  all  other  species  of  our  native  grouse 
combined,  and  not  only  are  immense  nuinbers 
consumed  within  those  States  but  many  thou- 
sands are  shipped  to  New  York  and  other  eastern 
markets,  where  its  rich  and  delicate  flesh  is  in 
demand  for  table  use.  Most  States  have  seen 
the  expediency  of  establishing  close  seasons  and 
of  prohibiting  the  use  of  snares  and  traps  in  its 
capture,  so  that  it  is  now  hunted  almost  ex- 
clusively with  the  shot-gun.  Many  States  have 
also  prohibited  its  shipment  for  sale  and  have 
limited  the  number  which  a  gunner  is  permitted 
to  shoot  in  one  day,  usually  to  25  or  50.  Natur- 
ally it  is  the  great  game  bird  of  its  range.  Its 
great  popularity  with  the  masses,  however,  is 
probably  due  to  the  size  of  the  bag  which  re- 
sults from  a  day's  shooting  rather  than  to  its 
gaming  qualities,  for  in  speed  and  other  at- 
tributes which  test  the  true  metal  of  the  sports- 
man the  prairie  chicken  cannot  compare  with 
the  ruffed  grouse.     Early  in  the  season,  when 


the  young  are  not  yet  strong  of  wing  and  when 
better  cover  and  warm  weather  cause  the 
birds  to  lie  close,  bags  of  50  or  even  100  may  be 
made  by  a  good  shot  on  the  best  hunting- 
grounds,  but  with  the  advance  of  the  season  and 
cooler  weather  the  birds  become  more  alert, 
harder  and  swifter  of  wing,  the  long  quick  shots 
which  are  now  necessary  testing  the  skill  of  even 
the  most  experienced  gunner.  Still  later  nothing 
but  the  rifle  and  much  hard  tramping  is  likely 
to  yield  any  returns.  As  in  the  case  of  all 
similar  gallinaceous  birds,  a  strong  shooting  gun 
and  good  dogs  are  required.  Whether  the  lat- 
ter be  setter  or  pointer  is  generally  immaterial, 
as  both  may  be  equal  in  speed,  ruse,  and  train- 
ing. For  this  work  on  the  wide,  little  watered 
prairies,  endurance  is  a  prime  qualification  and 
many  hunters  use  their  dogs  in  relays.  The 
best  time  for  the  sport  is  in  the  early  morning 
and  late  afternoon,  not  only  because  tramping 
under  the  noonday  sun  is  very  wearying  to 
hunters  and  dogs,  but  also  because  the  birds 
cease  feeding  at  that  time  and  retire  to  sheltered 
gulleys  and  ravines.  The  species  is  easily  do- 
mesticated. 

It  is  very  commonly  stated  that  the  prairie 
chicken  was  found  throughout  the  New  England 
and  Middle  States  a  century  ago ;  but  ornitholo- 
gists are  now  practically  agreed  that  the  eastern 
heath  hen  is  a  distinct  species,  properly  called 
T.  cupido.  At  one  time  it  was  common,  but 
became  practically  e.xtinct  75  years  ago.  At 
the  present  time  the  only  colony  known  to  be 
in  existence  is  one  which  inhabits  the  wooded 
hills  and  scrubby  plains  of  the  island  of  Martha's 
Vineyard,  where  the  birds  are  seldom  seen  in  the 
thick  coverts  which  this  region  affords.  In 
general  habits  the  heath  hen  differs  little  from 
its  western  relative.  This  remnant  of  its 
race  is  absolutely  protected  by  the  Massachusetts 
game  law  and  a  generally  sympathetic  local 
sentiment.  A  third  species  (7".  pallidicinctus) 
is  found  in  the  region  from  Kansas  to  Texas, 
and  along  the  Gulf  coast  the  common  prairie 
chicken  develops  a  distinct  local  race  in  Texas 
and  Louisiana.  In  parts  of  the  Northwest  the 
sharp-tailed  grouse  {Pediocates  phasiancllus) 
(q.v.)   is  called  prairie-chicken.     See  Grouse. 

Consult:  Baird,  Brewer  and  Ridgway,  'Birds 
of  North  America'  (Boston  1887)  ;  Sandys  and 
Van  Dyke.  'Upland  Game  Birds'  (New  York 
1902)  ;  Elliot,  'Gallinaceous  Game  Birds  of 
North  America'  (New  York  1897);  Elliot, 
'Monograph  of  the  Tetraonidse'  (New  York 
1872)  ;  Palmer  and  Olds,  'Digest  of  Game 
Laws,'  Bull.  No.  16,  Div.  Biological  Survey, 
U.  S.  Dept.  of  Agriculture,  Washington  igo2. 

Prairie  Dog,  a  name  given  to  either  of  the 
two  species  of  marmot-like  rodents  of  the  west- 
ern plains  of  the  genus  Cynomys,  but  especially 
to  C.  ludovicianiis.  It  is  about  a  foot  long, 
reddish-brown  above,  lighter  beneath.  Its  habits 
are  eminently  social.  It  forms  large  communi- 
ties on  the  higher  and  drier  parts  of  the  plains, 
each  burrow  having  a  little  hillock  at  its  en- 
trance, forming  a  firm  curb  about  the  shaft, 
which  leads  steeply  down  to  a  series  of  cham- 
bers a  dozen  feet  or  more  underground,  where 
the  animals  spend  the  winter  in  comfort,  sus- 
tained by  a  store  or  the  stems  and  seed-heads 
of  sunflowers  and  similar  plants. 

These  colonies  were  naturally  several  acres 
in  extent,  forming  "towns"  of  crowded  burrows; 
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and  were  frequented  by  weasels,  wolves,  badgers, 
snakes,  and  birds  of  prey,  which  preyed  upon 
the  rodents  and  their  young,  and  kept  down 
their  numbers.  Since  the  general  settlement  of 
the  borders  and  river-valleys  of  the  plains  region, 
the  prairie  dogs  have  been  so  favored  by  the 
decrease  of  their  natural  enemies,  and  by  the 
spread  of  irrigated  cultivated  lands,  supplying 
them  with  both  water  and  food  in  vast  abun- 
dance, that  they  have  increased  enormously, 
so  that  at  the  opening  of  the  present  century 
areas  of  thousands  of  square  miles  in  northern 
Texas,  and  in  the  region  between  the  upper 
Arkansas  and  Platte  rivers,  were  so  infected 
with  the  animals  as  to  be  practically  useless 
to  man.  The  question  of  practical  relief  from 
this  condition  has  been  a  subject  of  much  dis- 
cussion among  naturalists,  not  only,  but  both 
general  and  local  governments  have  been  forced 
to  act  in  assistance  of  the  farmers  and  cattle- 
men. The  most  successful  means  of  extermina- 
tion seems  to  be  suffocation  in  their  holes  by 
means  of  bisulphide  of  carbon,  which  is  placed 
upon  balls  of  absorbent  material  and  rolled 
down  their  burrows.  Consult  publications  of 
the  United  States  Department  of  Agriculture 
since  1891. 

Prairie  du  Chien,  Wis.,  city,  county-seat 
of  Crawford  County;  on  the  Mississippi  River, 
and  on  the  Chicago,  M.  &  St.  P.,  and  the  Chi- 
cago, B.  &  Q.  R.R.'s;  about  90  miles  in  direct 
line  west  of  Madison.  In  the  vicinity  of  the 
city  are  mineral  springs.  Prairie  du  Chien  was 
settled  in  1783,  but  a  French  fort  was  built  here 
in  1689  and  abandoned  a  few  years  later. 
Another  fort  was  built  in  1755.  In  1786  the 
British  surrendered  this  place  to  the  United 
States,  but  captured  it  again  in  1812  and  retained 
possession  for  four  years.  In  1872  it  was  incor- 
porated. 

It  is  the  trade  centre  of  a  fertile  agricultural 
section.  The  chief  manufactures  are  pearl  but- 
tons, barrels,  veneer,  egg  cases,  woolen  goods, 
pickles,  dairy  products.  The  trade  is  chiefly  in 
eggs,  poultry,  farm  and  dairy  products,  buttons 
and  its  own  manufactures.  The  principal  public 
buildings  are  the  churches  and  schools ;  the  ruins 
of  Fort  Crawford  (1825)  still  remain.  The  edu- 
cational institutions  are  College  of  the  Sacred 
Heart,  for  boys  and  young  men ;  Saint  Mary's 
Institute,  for  girls ;  a  high  school,  public  and 
parish  schools,  and  a  public  library.  Pop.  (1890) 
3.I3I ;  (1900)  3,232.  Consult:  'Early  Days  of 
Prairie  du  Chien>  in  the  'Wisconsin  Historical 
Society  Collections,'  Vol.  V.;  Durrie,  'Annals 
of  Prairie  du  Chien.' 

Prairie  Fox,  the  swift  or  kit  fox  (1'hI[<cs 
velo.r)  of  the  western  American  plains.    See  Fox. 

Prairie  Grove,  Battle  of,  an  engagement 
between  the  Confederates  under  Gen.  Hindman 
and  the  Federals  under  Gens.  F.  J.  Herron 
and  J.  G.  Blunt,  at  Prairie  Grove,  Ark.,  7  Dec. 
1862.  Blunt  had  been  stationed  for  some  time 
at  Cane  Hill,  when  he  received  information 
that  Hindman,  with  a  force  of  over  11,000,  was 
advancing  northward  to  enter  Missouri.  He 
immediately  summoned  Herron  and  his  two  divi- 
sions, then  near  Springfield,  Mo.,  to  his  aid. 
Herron  reached  Elkhorn,  about  12  miles  from 
Blunt's  position,  on  the  evening  of  6  December, 
and  the  Confederates  at  that  time  lay  between 
the  two   Union   camps.     Early   in   the   morning 


of  the  7th  Hindman  moved  against  Herron ;  the 
Confederate  cavalry  at  first  had  the  advantage, 
but  were  in  turn  driven  back  by  Herron,  whose 
entire  force  came  up ;  Hindman  then  took  up  a 
strong  position  and  awaited  attack.  Meantime 
Blunt  hastened  to  Herron's  aid,  and  Hindman 
thus  faced  a  force  superior  to  his  own  in  both 
numbers  and  equipment.  The  battle  lasted  the 
greater  part  of  the  daj',  and  the  Confederates 
were  finally  forced  to  retreat.  The  Confederate 
loss  in  killed,  wounded,  and  missing  was  1,317; 
the  Federal  loss,  1.251.  The  battle  was  of  im- 
portance as  checking  the  further  advance  of  the 
Confederates    into   Missouri. 

Prairie  Rattlesnake,  the  massasauga.  See 
Rattlesn.^ke. 

Prairie-squirrel,  or  Gopher,  a  name  for 
several  animals  of  the  genus  Spcrmophilus, 
found  in  the  .\merican  prairies  in  great  num- 
bers.    See  Gopher. 

Prairie  State,  a  name  applied  to  Illinois 
from  the  fact  that  the  face  of  the  State  is 
mostly  a  level  table-land,  elevated  from  300  to 
800  feet  above  the  sea. 

Prairie  Wolf,  or  Red  Wolf,  the  coyote 
(q.v.). 

Prajapati,  Hindu  divinity,  having  the  char- 
acter of  a  creator,  and  in  some  way  identical 
with  Brahma,  and  with  those  divine  personages 
who,  under  Brahma,  created  all  things,  including 
gods  and  demons.  Thus  there  were  many 
Prajapatis,  and  the  Puranas  contain  many  leg- 
ends concerning  them.  Consult:  Hopkins,  'Re- 
ligions of  India'  (1895)  !  Macdonell,  'Vedic 
]MythoIogy'    (1897). 

Prajiia  Paramita,  the  principal  Sutra 
(body  of  rules  or  precepts)  of  the  Mahayana 
School  of  Buddhists.  The  words  mean  in  San- 
skrit "absolute  or  transcendental  wisdom."  See 
Theosophy. 

Prakrit,  pra'krlt,  a  general  name  applied 
to  the  old  Hindu  vernacular;  the  word  means 
"of  natural  origin,"  "vulgar,"  in  opposition  to 
the  classic  Sanskrit  ("elaborated,"  "perfect"). 
Prakrit  is  a  daughter  dialect  of  the  old  Vedic 
Sanskrit,  from  which  it  descends  with  muti- 
lated forms,  corruptions,  and  new  constructions. 
It  bears  a  different  name  in  each  district  of 
India  where  it  is  current,  such  as  Maharashtri, 
Sauraseni,  Magadhi,  etc.  Prakrit  was  early 
adopted  into  written  literature  and  its  forms 
fixed,  while  in  the  mouth  of  the  common  people 
it  is  differentiated  into  numberless  dialects,  such 
as  Hindi,  Bengali,  etc.  The  main  source  of  our 
knowledge  of  Prakrit  is  to  be  found  in  the 
Indian  dramas,  where  women  and  people  of  the 
lower  orders  are  made  to  speak  Prakrit  while 
kings.  Brahmins,  etc.,  use  Sanskrit.  The  great 
Prakrit  poem  'Ravanavaha,'  was  published  by 
Goldschmidt  (1880).  Little  was  known  of  the 
Prakrit  of  Jainism,  until  Jacobi  brought  out 
(1878)  'The  Kalpauhas  of  Bhadrabahu,'  a 
biography  of  the  founders  of  that  sect.  Consult : 
Lassen,  'Institutiones  Linguse  Prakriticre' 
(1837)  ;  Muller,  'Beitrage  zur  Grammatik  des 
Dechainaprakrit'  (1876)  ;  Jacobi.  'Ausgewahlte 
Erzahlungen  in  Maharashtri'    (1886). 

Pram,  pram.  Christen  Henriksen,  Danish 
poet  and  critic:  b.  Lefta,  Norway,  1756;  d. 
island  of  Saint  Thomas,  W.  I.,  1821.  He  stud- 
ied at  Copenhagen  and  in  1781,  as  a  member  of 
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the  agricultural  and  commercial  college  of 
Copenhagen,  he  undertook  several  tours,  the 
results  of  which  were  published  in  the  'Com- 
mercial Journal, >  founded  by  him  in  1782.  In 
1815  he  was  discharged  from  his  office  with 
small  pension,  and  in  1819  became  collector  of 
customs  on  the  island  of  Saint  Thomas.  His 
nurnerous  writings  embrace  a  great  variety  of 
subjects,  both  in  political  and  natural  science. 
Among  his  poetical  productions  are  'Heroide 
an  Erich';  and  *Starkodder,>  a  heroic  poem, 
in  15  cantos.  Besides  the  'Commercial  Journal' 
he  founded  another,  the  'Minerva,'  a  critical 
monthly  which  rendered  essential  service  in  the 
formation  of  literary  taste  in  the  Scandinavian 
kingdoms. 

Prang,  prang,  Louis,  Gcrman-.\merican 
engraver,  lithographer,  and  publisher:  b.  Bres- 
lau,  Germany,  12  iMarch  1S24.  His  part  in  the 
revolutionary  movement  of  1S48  compelled  him 
to  leave  Germany  and  he  came  to  this  country 
m  1850.  He  established  himself  as  a  wood- 
engraver  in  Boston,  later  becoming  a  lith- 
ographer, and  in  lS6r  engaged  in  publishing, 
making  a  specialty  of  color  printing.  He  in- 
vented the  Prang  method  of  art  instruction  and 
published  the  drawing  books  and  materials  used 
m  that  course.  He  is  president  of  the  Prang 
Educational  Company  of  Boston  and  of  the 
Taber-Prang  Art  Company  of  Springfield,  Mass 
He  is  author  of  'The  Prang  Standard  of  Color' 
(1898). 

Prase.     See  Qu.\rtz. 

Prater,    prii'ter,    the    most    famous    prom- 
enade of  Vienna.     See  Vienn.^. 

f^u^^'T^^'"^^""*'  Jo-viin'ne  pra'te,  Italian 
poet:  b.  Dasindo,  near  Trent,  27  Jan  181 S"  d 
Rome  Italy,  9  May  1884.  He  wrote  'Edme'ne- 
garda  (1841),  a  narrative  poem  of  the  Roman- 
tic school,  which  was  received  with  extraor- 
dinary favor.  Several  volumes  of  lyric  poetry 
still  further  increased  the  poet's  reputation  but 
during  the  last  years  of  his  life  he  wrote  but 
little.  In  1862  he  was  elected  to  the  Italian 
parliament  and  in  1876  became  senator.  His 
vv-orks  include:  'Satan  and  the  Graces'  CiSqO  • 
'Count  Riga'  (1856);  'Rudolf  (1S58)  ;  <Ari- 
bert'  (i860);  'Psiche'  (1875);  'Iside'  (1878)- 
etc,  ^     '    ^  ' 

Prat'inas,  Greek  poet:  i^ourished  about 
Soo  B.C.  He  was  a  native  of  Phlius  in  the 
Peloponnesus  and  became  famous  as  a  lyrical 
and  dramatic  poet.  He  is  credited  with  orig- 
inating the  satiric  drama  which  he  introduced 
at  Athens.  Fragments  of  his  lyrical  poetry 
have  been  collected  and  published  by  Bergk  in 
'Poeta;  Lyrici  Grasci'    (1843). 

Prat'incole  a  genus  Glareola  of  wading 
birds  of  the  family  GlareoUda,  allied  to  the 
plovers,  inhabiting  the  temperate  and  warmer 
regions  of  the  Old  World.  About  half  a  doTen 
species  are  described  in  Europe,  Asia,  Africa 
arid  Australia,  frequenting  the  borders  of  rivers 
h.  t^!]  '^3':^'"^^.  in  I°vv  and  in  high  regions;' 
he  food  consists  of  worms  and  insects,  which 
they  pick  from  the  ground  or  aquatic  plants,  or 
take  on  the  wmg  like  swallows;  they  fly  and 
run  very  swiftly;  the  nest  is  a  sliglit  structure 
on  the  ground,  among  the  thick  herbage  of  the 
marshes,  and  the  eggs  three  or  four  number. 
AH  scream  noisily.  The  collared  pratincole  (G 
Pralwcola.  Pall.),  plentiful  in  southern  Europe 


is  about  the  size  of  a  blackbird,  nine  inches  long- 
It  IS  brown  above,  white  on  the  rump  and  be- 
low;  the  throat  surrounded  by  a  black  circle- 
tJie  base  of  the  bill  and  the  feet  reddish.  ' 

Pratique,  prat'ek,  a  term  used  to  signify 
a  kind  ot  limited  quarantine,  which  the  captain 
of  a  vessel  is  held  to  have  performed  when  he 
has  convinced  the  authorities  of  the  port  that  his 
ship  is  free  from  infectious  diseases.    See  Ouar- 

ANTINE. 

Prato,  prii'to,  Italy,  city  in  the  province  of 
I-lorence;  on  the  Bisenzio;  11  miles  northwest 
ot  I<lorence.  It  is  surrounded  by  ancient  walls 
and  IS  a  well-built,  cheerful-looking  place  It 
n?.s  a  court  of  justice,  cathedral,  begun  by 
JS'icolo  Pisano,  and  completed  after  his  designs 
in  1450  with  a  facade,  furnishing  a  beautiful 
specimen  of  Italian  Gothic;  several  other 
churches,  monasteries,  convents,  an  old  castle 
an  ancient  praetorium  (Palazzo  Pretorio),  now 
a  prison;  a  college,  called  after  its  founder 
Cicognini,  a  public  library  containing  nearly 
30,000  volumes,  a  theatre,  and  several  hospitals ; 
and  extensive  manufactures  of  woolen,  cotton' 
silk,  straw  hats,  paper,  and  articles  i'n  brass' 
Pop.  commune  (iS8i)  42,190;   (1901)  51,453. 

Pratorius,  pra-to're-fis,  Michael,  German 
composer:  b.  Kreuzberg,  Thuringia,  15  Feb 
1571;  d.  Wolfenbiittel  15  Feb.  1621.  Details 
concerning  his  life  are  of  the  briefest  descrip- 
tion. He  began  his  career  as  kapell-meister  at 
Luneberg,  was  secretary  to  the  Duke  of  Bruns- 
wick, and  later  was  appointed  prior  of  the 
monastery  of  Ringelheim,  near  Gozlar,  with  the 
privilege  of  making  his  residence  where  he 
chose.  He  was  one  of  the  most  prominent  com- 
posers of  his  time  and  also  an  able  writer  on 
nuisical  topics.  His  most  noted  literary  work 
IS  Syntagma  Musicum>  (1614-20),  and  his 
compositions  include:  <]\Iusc-e  Sionia:'  (pub- 
lished m  nine  parts,  containing  1,244  vocal  num- 
bers) ;  'Missodia  Sionia'  (1611);  'Terpsichore' 
(1612);  'Puericinium'    (1621)  ;  etc. 

Pratt  prat,  Anne,  English  botanist:  b. 
Strood,  England,  1806;  d.  27  July  1893  She 
made  a  life-study  of  the  nature  of  plants  and 
her  writings  reveal  a  wide  knowledge  as  well 
as  a  deep  love  of  nature.  Her  books  are 
Illustrated  with  her  own  excellent  sketches  and 
achieved  great  popularity.  Among  them  are 
Flowers  and  their  Associations'  (new  ed. 
I840);    'Chapters   on    Common    Things   of   the 

rflclt  <r'^^°^-=  ^9"''  ^^''"'^  Songsters' 
( 1S52)  ,  'Flowering  Plants,  Grasses,  and  Ferns 
of  Great  Britain'  (1854)  ;  'Haunts  of  the  Wild 
Flowers'    (1863). 

h  if''f"'.  Charles,  American  philanthropist: 
b.  \\atertown,  Mass.,  2  Oct.  1830;  d.  New  York 
4  May  ibgi  He  obtained  a  portion  of  his  edu- 
cation at  Wesleyan  Academv,  Wilbraham,  Mass 
and  in  1851  removed  to  New  York  where  he  en- 
gaged with  a  paint,  oil,  and  glass  firm  of  which 
he  became  a  member  in  1854.  When  the  firm 
dissolved  in  1867  he  retained  the  oil  interests 
and  under  the  firm  name  Charles  Pratt  and 
Company  organized  a  most  successful  business 
He  grasped  the  possibilities  of  the  petroleum 
trade  when  the  oil  fields  of  Philadelphia  were 
being  developed  in  i860  and  devoted  himself  to 
producing  the  best  quality  of  refined  petroleum 
on  the  market,  Pratt's  astral  oil  becoming 
world-famous.     He  acquired   an  enormous   for- 
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fiine  and  his  business  was  eventually  merged 
in  the  Standard  Oil  Company.  He  afterward 
devoted  himself  to  philanthropic  enterprises  and 
contributed  generously  to  various  religious, 
charitable,  and  educational  causes.  His  greatest 
philanthropic  work  was  the  founding  of  the 
famous  Pratt  Institute  in  iSS6  in  which  he  em- 
bodied his  ideas  of  a  thorough  and  practical 
education.  It  was  opened  in  1S87  with  12 
students,  a  number  which  at  the  time  of  his 
death  had  increased  to  over  3,000.  The  entire 
cost  of  the  buildings,  equipment,  grounds  and 
ample  endowment  was  borne  by  Mr.  Pratt  and 
at  his  death  left  a  further  endowment  of 
$2,000,000.  He  was  public-spirited  in  every  way 
but   firmly  declined   public  office. 

Pratt,  Daniel,  the  "Great  American  Trav- 
eler," American  eccentric:  b.  Prattville,  Chel- 
sea, Mass.,  about  i8og;  d.  Boston,  Mass.,  21 
June  1887.  He  was  a  carpenter  by  trade,  but 
became  mentally  unbalanced,  and  wandered 
about,  a  pensioner  on  general  charity.  Con- 
tributions of  his,  including  certain  "proclama- 
tions," appeared  from  time  to  time  in  print ; 
and  for  several  years  he  made  a  grand  tour  of 
New  England  colleges,  delivering  in  each 
grandiloquent  orations.  He  believed  himself 
unjustly  deprived  of  the  presidency,  asserting 
he  had  been  duh-  elected. 

Pratt,  Ella  Farman,  American  writer  for 
young  people:  b.  New  York.  She  was  married 
in  1877  to  C.  S.  Pratt,  with  whom  for  a  series 
of  years  she  edited  the  juvenile  periodical  'Wide 
Awake,*  and,  more  recently,  'Little  Folks.' 
Among  her  books,  many  of  which  were  pub- 
lished under  her  maiden  name,  are:  'Good-for- 
Nothing  Polly'  ;  'How  Two  Girls  Tried  Farm- 
ing';  '.\  Girl's  Money';  'The  Cooking  Club 
of  Tu-Whit  Hollow.' 

Pratt,  Enoch,  American  philanthropist:  b. 
North  Middleborough,  Mass.,  10  Sept.  1808;  d. 
near  Baltimore.  Md..  17  Sept.  1896.  He  was 
educated  at  the  Bridgewater  (Mass.)  Academy, 
entered  a  commercial  house  in  Boston,  and  in 
1831  removed  to  Baltimore  where  he  became  a 
wholesale  iron  merchant  and  engaged  in  various 
financial  enterprises  which  gained  for  him 
enormous  wealth.  He  presented  to  the  city  ol 
Baltimore  in  1882  the  Pratt  Free  Library  ;  gave 
generously  to  different  churches,  libraries,  and 
schools,  and  founded  the  House  of  Reformation 
and  Instruction  for  Colored  Children  at  Chelten- 
ham, Md.,  and  the  Maryland  School  for  the  Deaf 
and   Dumb  at  Frederick. 

Pratt,  John  Francis,  American  scientist:  b. 
Pomfret,  Vt.,  18  June  1848.  He  was  graduated 
from  Dartmouth  College  in  1871  ;  studied  civil 
engineering  and  in  187 1  became  connected  with 
the  United  States  Coast  and  Geodetic  Survey, 
being  made  an  assistant  in  1884.  He  led  the  ex- 
pedition to  Chilcoot,  Chilkat,  Skagway,  and 
Dyea  to  determine  the  southeast  boundary  of 
Alaska ;  conducted  an  expedition  to  the  east  side 
of  Bering  Sea  and  the  lower  portion  of  the 
Yukon  River  in  i8g8,  and  since  1899  has  com- 
manded the  United  States  steamship  Patter- 
son. He  has  conducted  various  expeditions  to 
Alaska   and   Bering   Sea. 

Pratt,  Orsoii,  American  Mormon  apostle: 
b.  Hartford,  N.  Y.,  19  Sept.  181 1;  d.  Salt  Lake 
City,  Utah,  3  Oct.  1881.  After  a  common-school 
education,  he  joined  the  Mormons  in  1830,  ac- 
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companied  them  in  the  westward  migration,  and 
in  1835  became  one  of  the  12  apostles.  With 
Erastus  Snow,  he  was  the  first  to  enter  the  val- 
ley of  the  Great  Salt  Lake.  In  1840-78  he  ac- 
complished eight  missions  to  Great  Britain,  and 
in  1865  one  to  Austria.  He  began  in  Washing- 
ton in  1852  the  publication  of  'The  Seer,'  a 
monthly,  of  which  18  numbers  appeared.  He 
was  f6r  many  sessions  a  member  of  the  Utah 
territorial  legislature,  and  seven  times  its 
speaker.  A  scholar  in  the  higher  mathematics, 
he  held  the  chair  of  that  subject  for  a  time 
in  Deseret  University,  and  in  1854  announced 
his  "law  of  planetary  rotation" — that  the  cubic 
roots  of  the  densities  of  the  planets  are  as  the 
square  roots  of  their  periods  of  rotation.  Among 
his  works  are:  'Cubic  and  Biquadratic  Equa- 
tions' (1866);  'Key  to  the  Universe'  (1879); 
and  'The  Absurdities  of  Immaterialism.' 

Pratt,  Parley  Parker,  American  Mormon 
apostle :  b.  Burlington,  N.  Y.,  12  April  1807 ;  d. 
near  Van  Buren,  Ark.,  13  May  1857.  He  adopted 
the  Mormon  faith  in  1830  and  in  1835  was 
elected  a  member  of  the  first  quorum  of  the 
12  apostles.  He  traveled  in  this  country 
and  in  England  engaged  in  missionary  work, 
and  established  at  Manchester,  England,  the 
'Millennial  Star.'  He  was  one  of  the  party 
which  explored  the  valley  of  the  Great  Salt 
Lake  in  1847  and  1849,  and  Parley's  Peak  and 
Parley's  Caiion  were  named  in  his  honor.  He 
afterward  made  a  proselyting  tour  to  the  Pa- 
cific coast  and  while  occupied  in  a  similar  tour 
in  the  east  was  murdered  near  Van  Buren, 
Ark.  He  wrote:  'The  Voice  of  Warning' 
(1837);  'History  of  the  Persecutions  in  Mis- 
souri' (1839)  ;  'Key  to  the  Science  of  Theol- 
ogy'   (1854)  ;   etc. 

Pratt,  Samuel  Jackson  ("Courtney  Mel- 
moth"),  English  author:  b.  St.  Ives,  Cornwall, 
23  Dec.  1749;  d.  Birmingham  4  Oct.  1814.  He 
was  ordained  in  the  English  Church,  but  later 
went  on  the  stage  where  his  career  was  not 
notable  and  then  turned  his  attention  to  litera- 
ture. He  translated  Goethe's  'Sorrows  of 
Werther'  (1813),  and  wrote  among  many  other 
works:  'Tears  of  Genius'  (i774);  'Liberal 
Opinion'  (1775)  ;  'Apology  for  David  Hume' 
(1777)  ;  'Gleanings  through  Wales,  Holland' 
(1795)  ;  'The  Fair  Circassian,'  a  tragedy;  'Cab- 
inet of  Poetry'    (1808);  etc. 

Pratt,  Silas  Gamaliel,  American  com- 
poser :  b.  Addison,  Vt.,  4  Aug.  1846.  He  studied 
in  Berlin  in  1868-71,  and  upon  his  return  to 
America  gave  his  first  symphony  concert  in 
1871  and  in  the  following  year  organized  the 
Apollo  Club  of  Chicago.  His  opera  'Zenobia' 
was  well  received  on  its  presentation  in  1882 
and  in  18S4  he  was  director-general  of  the 
Chicago  Grand  Opera  Festival.  In  1890  he  ac- 
cepted an  appointment  as  professor  of  piano 
at  the  New  York  Metropolitan  Conservatory. 
He  has  published  numerous  songs,  part-songs, 
svmphonies,  etc.,  besides  the  operas:  'The  Tri- 
umph of  Columbus,'  and  'Lucille.'  He  has 
also  written;  'Lincoln  in  Story'  (1901)  ;  and 
'Pianist's  Mental  Velocity'    (1903). 

Pratt  Institute,  a  polytechnic  school 
in  Brooklyn,  N.  Y.,  established  in  1887  by  Charles 
Pratt.  Its  aim  is  to  promote  manual  and  indus- 
trial education  as  well  as  cultivation  in  literature, 
science,  and  art     Its  organization  includes  the 
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following  departments:  (i)  The  High  School; 
(2)  the  Department  of  Fine  Arts;  (.3)  the  De- 
partment of  Domestic  Art,  including  courses  m 
dressmaking,  millinery,  art  needlework  and  cos- 
tume design;  (4)  the  Department  of  Domestic 
Science,  including  courses  in  cookery,  serving, 
and  laundry  work;  (s)  the  Department  of  Sci- 
ence and  technology;  (6)  the  Department  of 
Kindergartens;  (7)  the  Department  of  Libraries, 
including  the  library  and  the  library  school;  (8) 
the  Department  of  Physical  Training.  The 
High  School  course  includes  physical  and  manual 
training,  and  prepares  for  college.  The  regular 
courses  of  the  Institute  vary  in  length;  mostly 
they  are  two  or  three  years  in  length ;  the  general 
course  in  domestic  science  is  only  one  year,  and 
the  general  art  course  four  years,  Norrnal 
courses  are  given  in  the  departments  of  Fine 
Arts,  Domestic  Art  and  Domestic  Science;  even- 
ing classes,  in  the  departments  of  Fine  Arts, 
Domestic  Art,  Domestic  Science,  and  Science 
and  Technology.  The  Kindergarten  Department 
provides  kindergarten  training  for  children  from 
three  to  six  years  old,  and  also  a  two  years' 
normal  course,  and  a  course  for  mothers.  The 
library  is  open  for  the  free  use  of  the  public, 
has  a  large  children's  room,  and  in  equipment 
and  management  is  considered  a  model  library. 
It  contained  "6,685  volumes  in  1904.  The  library 
school  offers  a  one-year  general  course  and  a 
second-year  special  course,  and  provides  practice 
work  for  students  in  the  library  (see  Library 
Schools).  The  institute  confers  no  degrees,  but 
grants  diplomas  for  the  completion  of  the  high 
school  course  and  any  of  the  normal  courses ; 
and  gives  certificates  attesting  the  completion  of 
the  full-time  day  courses.  It  occupies  seven 
buildings  (1904).  the  ]\Iain  Building,  the  Science 
and  Technology  Building,  the  Electrical  Building, 
the  High  School,  the  Kindergarten  Building,  the 
Library,  and  the  Gymnasium.  The  endowment 
is  large  and  the  tuition  fees  are  small ;  in  1903-4 
the  productive  funds  amounted  to  $2,214,328. 
The  students  of  that  year  in  the  regular  day 
courses  numbered  1,196,  and  the  students  in 
regular,  special  and  evening  courses  3,485. 

Pratz,  Le  Page  du,  le  pazh  du  prats, 
French  explorer  in  the  New  World :  b.  Holland 
about  1690;  d.  1775.  Entering  the  French  army 
and  serving  in  Germany  for  a  time  he  was  sub- 
sequently a  member  of  the  French  Compagnie 
d'Occident  which  acquired  a  grant  of  territory 
near  New  Orleans,  La.  Du  Pratz  led  an  expe- 
dition there  in  1718  and  made  unsuccessful  at- 
tempts to  found  a  colony.  In  1720  he  went  up 
the  Mississippi  and  settled  among  the  Natchez 
Indians.  Later  he  explored  the  region  border- 
ing the  Mississippi  and  Arkansas  and  was  for 
some  years  treasurer  of  the  land  company  at 
New  Orleans.  He  returned  to  France  in  1734 
and  his  valuable  'History  of  Louisiana'  was 
printed  in  1758. 

Prawn,  a  small  decapod  crustacean  of  the 

farnily  Palamonidw.  allied  to  the  shrimps,  in 
which  the  beak  or  "rostrum,"  which  projects  in 
front  of  the  carapace,  is  large,  toothed,  and  of 
compressed  shape.  The  common  British  prawn 
(PalcFinon  serratus)  is  three  to  five  inches  long, 
shrimp-like  in  form,  half-transparent  and  often 
bc.Tutifully  tinted,  and  is  taken  for  market  in 
great  quantities  by  means  of  nets  operated  on 
sandy  shores.    When  boiled,  prawns  become  of  a 


pale  pink  color,  and  are  highly  esteemed  as 
table  delicacies  in  this  and  in  other  shapes. 
Several  species  occur  on  the  eastern  coast  of 
tlie  United  States,  but  are  little  used. 

Prax'eas,  a  teacher  of  the  errors  of  the 
Antitrinitarians  or  Monarchians.  Toward  the 
end  of  the  second  century,  after  suffering  perse- 
cution in  the  reign  of  Marcus  Aurelius  for  his 
open  confession  of  the  Christian  faith,  he  came 
to  Rome  from  his  native  Phrygia  to  acquaint 
Pope  Victor  with  the  erroneous  teachings  and 
vicious  practices  of  the  Montanists,  and  pre- 
vailed upon  Victor  to  recall  the  letters  of  com- 
munion which  he  had  given  to  those  sectaries. 
But  while  at  Rome  and  afterward  in  Africa 
he  became  an  apostle  of  the  doctrine  of  the 
Monarchians,  teaching  that  in  the  Godhead  is 
but  one  Person,  who  proceeding  forth  of  his 
own  divine  essence  and  called  Son,  entered  the 
Virgin's  womb,  was  born  of  her  and  suffered  on 
the  cross :  hence  the  distinctive  name  of  the 
sectaries  who  follow-ed  Praxeas  —  Patripassians. 

Praxiteles,  praks-it'e-lez,  Greek  sculptor: 
b.  probably  about  400  B.C.  He  was  the  con- 
temporary of  Scopas,  and  one  of  the  greatest 
sculptors  of  ancient  times.  The  date  of  his 
death  is  unknown ;  but  his  life  must  have  been 
long  since  nearly  three  score  works  are  men- 
tioned as  executed  by  him.  He  lived  in  the 
age  of  greatest  opulence  in  Greek  art,  an  age 
succeeding  that  of  Phidias  and  one  which  had 
outgrown  the  austere  vigor  displayed  in  the 
works  of  the  earlier  master.  During  the  time 
of  Praxiteles  the  life  of  the  individual  was  less 
merged  in  that  of  the  body  politic,  and  became 
more  highly  developed.  This  fact  consequent 
upon  the  growth  of  wealth  in  private  possession 
made  the  work  of  the  sculptor  in  demand  for 
the  adornment  of  private  houses  instead  of 
temples  of  worship.  Praxiteles  worked  for 
private  buyers,  and  many  of  his  statues  went  to 
.\sia  Minor  as  well  as  Greece.  Antiquity  placed 
the  highest  estimate  upon  his  statue  of  Aphro- 
dite, and  people  traveled  in  large  numbers  to 
Cnidus  to  see  it.  Lucian  records  seeing  it  there 
about  150  A.D.  The  statue  has  disappeared,  but 
an  idea  of  its  form  may  be  derived  from  a  Cnid- 
ian  coin,  bearing  its  effigy,  struck  in  honor  of 
Plautilla.  The  greatest  of  his  extant  works  is 
the  statue  of  the  youthful  Hermes  bearing  on 
his  arm  the  infant  Dionysus.  This  statue,  de- 
scribed by  Pausanius,  was  discovered  by  German 
excavators,  at  Olympia,  where  it  now  remains. 
The  face,  which  is  perfectly  preserved,  gives  to 
posterity  a  revelation  of  the  exquisite  beauty 
of  the  Greek  face.  The  mutilated  Statue  of 
Demeter  from  Cnidus,  now  preserved  in  the 
British  Museum,  is  probably  by  Praxiteles;  but 
the  Hermes  is  the  only  unquestionable  one. 
Pausanias  records  that  Praxiteles  regarded  his 
statue  of  Eros  and  one  of  a  satyr  as  his  greatest 
works.  This  Eros  was  presented  to  Phryne, 
the  courtesan,  who  posed  for  the  Cnidian  Venus, 
and  was  afterward  placed  in  the  temple  at 
Thespix.  There  was  another  Eros  at  Parium 
on  the  Hellespont.  The  Satyr,  represented  lean- 
ing gracefully  with  his  arm  on  a  support,  is  pre- 
served in  reproduction  in  the  Capitoline  Museum 
at  Rome,  and  furnished  Hawthorne  with  his 
inspiration  for  his  romance,  'The  Marble  Faun.' 
The  <.-\poll()  Sauroktonos'  (Lizard-Killer'),  a 
motive  original  with  Praxiteles,  is  also  known  to 
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posterity  in  reproductions  in  the  Louvre  and 
elsewhere.  Praxiteles  produced  in  addition  to 
statues  portrait  busts  and  genre-scenes,  the  latter 
being  in  the  form  of  sculptured  reliefs  upon 
tombs  was  a  special  product  of  the  art  of  his 
age.  His  work,  which  exercised  a  great  influ- 
ence upon  the  further  development  of  Greek  art, 
charms  by  its  perfection  of  grace,  and  its  refined 
and  noble  expression  of  human  emotions.  Con- 
sult:  Kekule.  'Der  Kopf  des  Praxitelischen 
Hermes'   (i8Si)  ;  Klein,  'Praxiteles'   (1898). 

Praya,  pra'ya,  or  La  Praya,  Cape  Verde 
Islands,  capital  of  the  group  of  Portuguese 
islands ;  on  the  southeast  coast  of  the  island  of 
Santiago.  It  has  a  good  harbor  and  commercial 
relations  with  all  the  cities  of  the  island.  Pop. 
(1903)   estimated,  5,000. 

Prayer,  a  human  address  made  with  the 
expectation  of  its  being  heard  and  answered  to 
an  invisible  and  omnipotent  Supreme  Being.  In 
every  time  and  place  men  have  felt  their  de- 
pendence on  a  higher  Being,  and  have  sought 
his  assistance  in  prayer. 

The  Scriptures  tacitly  assume  that  prayer 
was  offered  to  God  from  the  beginning  of  the 
world ;  there  were  sacrifices  from  the  time  of 
Abel,  and  where  there  were  sacrifices  there 
must  also  have  been  sacrificial  prayers.  It  is 
not,  however,  until  the  time  of  Abraham  that 
prayer  first  comes  distinctly  into  notice.  His 
devout  faith  prompted  him  to  build  an  altar 
wherever  he  remained,  and  to  call  upon  God. 
He  was  doubtless  a  priest  within  his  own  family 
and  household,  and  they  participated  in  his 
services  and  obtained  the  benefit  of  his  inter- 
cessions. As  the  altar  appears  to  have  been 
considered  the  special  place  for  prayer  in  the 
patriarchal  age,  so  was  the  tabernacle  under 
the  IMosaic  covenant  until  the  temple  was  built, 
which  was  called  the  house  of  prayer.  From 
the  time  of  the  dedication  of  Solomon's  temple 
the  Jews  appear  to  have  gone  there  to  pray,  and 
to  have  turned  their  faces  toward  it  if  they 
were  prevented  from  going  there ;  and  this  cus- 
tom prevails  among  the  Jews  at  the  present 
time,  as  does  the  similar  custom  among  the 
Mohammedans,  who  turn  their  faces  toward 
the  sacred  Kaaba  at  Mecca.  On  examining  the 
character  of  the  prayers  mentioned  in  the  Old 
Testament  we  find  that,  with  the_  exception  of 
many  of  the  Psalms,  they  were  principally  peti- 
tions for  temporal  objects.  This  is  suited  to 
the  purposes  for  which  the  historical  books  of 
the  Jewish  Scripture  were  written,  as  tlie 
Mosaic  covenant  pledged  God  to  confer  temporal 
benefits  on  his  people  when  they  called  upon 
him.  We  find  also  that  a  great  number  of  them 
are  intercessory;  thus  we  have  Abraham  inter- 
ceding for  Lot,  Moses  for  the  people,  Samuel 
for  the  people  and  for  Saul,  David  for  his  na- 
tion, Elisha  for  the  dead  child,  and  so  on.  When 
we  come  to  New  Testament  times  we  meet  for 
the  first  time  with  synagogues  established  as 
places  for  the  public  worship  of  God,  and  for 
reading  his  word.  The  leaders  in  religion  —  the 
priests,  scribes,  and  Pharisees  —  were  no  longer 
the  faithful  servants  of  God  they  once  were. 
Christ  announced  toward  the  close  of  his  min- 
istry that  prayer  should  be  offered  to  God  in 
his  name  in  order  to  insure  an  answer.  The 
posture  of  the  body  in  prayer  is  left  undecided 
in  Scripture ;  both  standing  and  kneeling  are 
mentioned,   and    Christ   adopted   both   postures. 


By  giving  his  disciples  a  form  of  prayer  Christ 
implied  that  there  are  times  when  these  are 
useful. 

Prayer  for  the  dead  prevails  in  the  Roman 
Catholic,  Greek,  and  other  Eastern  churches. 
The  custom  seems  to  have  existed  in  most  of 
the  ancient  religions,  especially  in  those  of  In- 
dia, China,  and  Egypt.  The  doctrine  and  prac- 
tice came  to  the  Christian  Church  through  the 
Jews  (2  Maccabees  xii.  43,  45).  The  first  of 
the  Christian  fathers  who  mentions  prayer  for 
the  dead  is  Tertullian ;  but  he  speaks  of  the 
usage  as  well-known  and  long-established  in 
the  church;  such  prayers  are  frequently  alluded 
to  by  St.  John  Chrysostom,  Cyril  of  Jerusalem, 
and  St.  Augustine.  In  the  burial  service  of  the 
first  Book  of  Common  Prayer  of  the  English 
Church  some  prayers  for  the  dead  appeared,  but 
they  were  deleted  from  the  second  book,  and  are 
not  found  in  the  subsequent  revisions. 

Prayer  Beads,  the  polished  seeds  of  a 
West  Indian  leguminous  plant  (Abn<s  I'rcca- 
toriiis)  called  wild  licorice.  These  seeds  were 
formerly  much  used  for  stringing  into  rosaries, 
necklaces,  etc. 

Prayer  Book,  the  Anglican  Book  of  Com- 
mon Prayer.  See  Common  Pr.wer,  Book  of; 
Breviary. 

Prayer  Book,  Common.  See  Common 
Prayer,  Book  of. 

Prayer,  Week  of,  a  special  period  of  devo- 
tion set  apart  for  the  first  time  by  the  Presby- 
terian missionaries  of  Lodiana,  India.  A  call 
to  a  universal  observance  of  this  week  was  is- 
sued by  the  missionaries  late  in  1859,  and  the 
appeal  met  with  a  hearty  response  in  January 
i860;  since  which  time  the  week  of  prayer  has 
become  a  settled  institution  among  Protestants. 

Praying  Indians,  The,  in  American  colo- 
nial history,  the  name  given  those  New  England 
Indians  who  were  early  won  to  the  Christian 
faith.  During  Philip's  war  they  remained 
friendly  to  the  colonists,  a  company  of  them  en- 
listing under  Major  Gookin  in  July  1675.  They 
acted  as  scouts  and  spies  and  rendered  valuable 
service  against   Philip. 

Praying  Insects.      See  Mantis. 

Pre-Ad'amites,  those  supposed  inhabitants 
of  the  earth  prior  to  the  creation  of  Adam.  The 
legendary  traditions  of  the  East  speak  of  na- 
tions and  empires  existing  before  Adam's  crea- 
tion, and  of  a  line  of  kings  who  ruled  over 
them.  In  modern  times  the  subject  w'as  taken  up 
by  Isaac  de  la  Peyrere,  who,  in  a  work  published 
in  165s,  maintained  that  the  Jews  were  the  de- 
scendants of  Adam,  and  the  Gentiles  those  of  a 
long  anterior  creation,  founding  his  opinions  on 
Genesis  iv.  14,  17 ;  and  Romans  v.  12-14. 

Pre-Cam'brian  Formations.  Those  geolog- 
ical formations  included  in  the  systems  below 
the  Cambrian  are  sometimes  grouped  under  this 
name.  In  America  they  include  the  earliest  for- 
mations, namely,  those  of  the  Archaran  Period 
(q.v.),  and  those  immediately  succeeding  them, 
namely,  those  belonging  to  the  Algonkian  Sys- 
tem (q.v.).  According  to  the  earlier,  European, 
nomenclature  all  the  Pre-Cambrian  formations 
fell  within  the  Archaean  Period,  their  lower 
series  being  called  the  Laurentian  and  the  higher 
the  Huronian.  The  latter  practically  correspond 
to  the  Algonkian. 
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The  time  occupied  by  the  deposition  of  the 
Pre-Cambrian  formations  extended  from  the 
solidifying  of  the  crust  of  the  earth  to  the  be- 
ginning of  the  Cambrian  Period  (q.v.)  and  as 
the  first  traces  of  life  are  found  in  these  forma- 
tions, and  as  they  already  show  in  the  variety 
of  their  types  evidences  of  long  development,  the 
length  of  time  that  elapsed  during  the  building 
up  of  these  formations  must  have  been  very 
great.     See  Geology  ;  Cambrian  System. 

Pre-emp'tion  Law,  United  States.  The 
first  pre-emption  act  was  passed  3  March  1801  ; 
it  was  a  special  act  affecting  the  Symmes  coloni- 
zation scheme  on  the  Miami  River.  Between 
that  time  and  1841  about  18  pre-emption  acts 
were  passed,  all  of  a  more  or  less  special  nature. 
The  first  general  law  was  passed  in  1830.  That 
of  1841,  which  is  now  in  force,  grants,  upon 
considerations  of  residence  and  improvement, 
freedom  of  entry  upon  160  acres  of  public  lands 
to  any  person  over  21  years  of  age.  One  to  three 
years  are  allowed  for  payment,  and  the  amount 
varies  with  the  value  and  situation  of  the  tract 
pre-empted. 

Pre-exis'tence,  the  doctrine  that  the  soul 
of  an  individual  had  an  existence  previous  to 
that  of  the  body  in  which  it  appears.  This  opin- 
ion was  very  prevalent  in  the  East,  and  was  held 
by  the  Greek  philosophers,  Pythagoras,  Empe- 
docles,  and  Plato  himself.  A  similar  doctrine 
has  found  some  countenance  in  Christian  times 
among  those  who  were  anxious  to  explain  how 
the  soul  becomes  united  to  the  body,  but  coiild 
not  divine  any  more  plausible  hypothesis  than 
that  all  souls  were  created  before  the  world,  and 
that  each  has  its  proper  body  allotted  to  it  at 
the  time  of  birth.  In  opposition  to  doctrine  of 
pre-e,\istentism  is  that  of  traducianism,  which 
teaches  that  the  soul,  like  the  body,  is  propa- 
gated ;  and  creationism,  in  accordance  with 
which  a  new  soul  is  immediately  created  out  of 
nothing  by  God  for  each  newly  propagated  body. 

Pre-Raphaelites,  members  of  the  *Pre- 
Raphaelite  Brotherhood*  and  their  followers. 
The  original  brotherhood  was  founded  by  the  as- 
sociation of  three  painters,  Dante  Gabriel  Ros- 
setti,  William  Holman  Hunt  and  John  Everett 
Millais.  The  inspiration,  however,  which  gave 
life  to  the  Pre-Raphaelites  was  derived  from  an 
artist  who  never  joined  the  brotherhood.  Ford 
Maddox  Brown.  In  1848  Rossetti  became  the 
pupil  of  Maddox  Brown,  a  great  and  original 
artist  whose  work  was  quite  neglected  at  a 
period  when  Victoi;ian  art  in  England  had  sunk 
to  its  lowest  condition  of  commonplace  pretti- 
ness,  conventionality  and  utter  want  of  mysti- 
cism or  .spirituality.  Maddox  Brown,  the  prac- 
tical originator  of  the  new  school  of  English 
painting,  and  the  bringer-in  of  a  new  English 
Renaissance,  had  attracted  the  notice  of  Ros- 
setti by  his  powerful  picture,  'Parisina's  Sleep,' 
which  was  exhibited  at  the  British  Institution 
1845  and  was  conspicuous  for  marvelous  at- 
mosphere, finish  and  fidelity  of  expression.  Ros- 
setti became  the  devoted  disciple  of  this  master. 
Rossetti  was  a  poet,  full  of  dreams  and  desires, 
and  passionately  striving  after  the  true  and  the 
beautiful.  At  the  academy  schools  he  met  Wil- 
liam Holman  Hunt,  a  man  of  profound  reli- 
gious feeling,  yet  reserved,  hard  working  and 
bound  on  notable  and  original  achievement  in 
art.  With  them  was  eventually  associated  John 
Everett  Millais,  already  a  brilliant  and  successful 
artist,   and   far   in   advance  of  his   confreres   of 


equal  age  in  all  the  skill  that  comes  from  know- 
ledge and  practice.  These  men,  strangely  differ- 
ent in  artistic  temperament,  formed  a  powerful 
trio  devoted  to  making  a  fearless  protest  against 
the  shallow  and  insincere  banalities  of  the  day. 
They  called  themselves  Pre-Raphaelites ;  but,  as 
Holman  Hunt  has  said,  "Neither  then  nor  after- 
ward did  they  affirm  there  was  not  much 
healthy  and  good  art  after  the  time  of  Raphael ; 
but  it  appeared  to  them  that  afterward  art  was 
so  frequently  tainted  with  the  canker  of  cor- 
ruption that  it  was  only  in  the  earlier  work  they 
could  find  with  certainty  absolute  health.  Up 
to  a  certain  point  the  tree  was  healthy:  above  it, 
disease  began ;  side  by  side  with  life,  there  was 
death."  Their  artistic  doctrines  were  indeed  to 
be  summed  up  in  the  one  word  sincerity;  the 
bond  of  union  between  them,  as  enunciated  by 
one  of  their  number  was  (i)  to  have  clear  ideas 
to  express;  (2)  to  study  Nature  attentively,  so 
as  to  know  how  to  express  them;  (3)  to  sym- 
pathize with  what  is  direct  and  serious  and 
heartfelt  in  previous  art,  to  the  exclusion  of 
what  is  conventional  and  self-parading  and 
learned  by  rote;  and  (4)  most  indispensable  of 
all,  to  produce  thoroughly  good  pictures  and 
statues. 

The  three  founders  of  the  association  which 
Maddox  Brown  had  originated  were  subse- 
quently joined  by  Thomas  Woolner,  sculptor; 
James  Collinson,  painter,  who  eventually  left 
the  brotherhood ;  Walter  Howell  Deverell, 
painter;  Frederick  George  Stevens,  painter;  and 
William  Michael  Rossetti,  younger  brother  of 
Dante  Rossetti,  and  like  the  latter,  a  poet.  Mad- 
dox Brown  declined  to  join  simply  because  he 
disliked  coteries,  and  it  certainly  was  not  he  who 
gave  the  doctrine  its  name  of  Pre-Raphaelism. 
But,  as  his  own  work  was  an  embodiment  of  this 
artistic  creed,  so  his  association  with  the  mem- 
bers of  it  was  always  close  and  his  sympathy 
with  their  work  enthusiastic.  Millais  remained 
in  the  brotherhood  10  years  (1849-59)  ;  he  then 
dropped  out,  became  a  fashionable  portrait 
painter  and  famous  for  his  power  in  painting 
children,  and  such  textures  as  satin  and  velvet. 
Holman  Hunt  kept  on  an  uncompromising  ad- 
herent to  the  principles  of  the  brotherhood.  But 
before  the  work  the  Pre-Raphaelites  had  to  do 
was  accomplished,  they  were  compelled  to  run 
the  gauntlet  of  criticism  and  ridicule  from  those 
whose  system  and  method  of  painting  they  were 
attacking.  In  the  Times  of  5  May  1854  a  let- 
ter _  appeared  signed  by  John  Ruskin,  boldly 
praising  and  defending  the  new  school.  It  is 
doubtful,  however,  whether  Ruskin  understood 
the  principle  of  Pre-Raphaelism,  and  it  is  a  mis- 
take to_  think  that  his  writings  gave  the  first 
suggestion  for  the  formation  of  such  a  league. 

Pre-Raphaelism  has  become  a  permanent  in- 
fluence in  English  art.  The  generation  of  Eng- 
lish artists  which  succeeded  that  in  which  Mad- 
dox Brown  lived  have  followed  the  guidance  of 
the  Pre-Raphaelites,  either  as  to  romantic  motif, 
mystic  religiousness,  or  drawing  and  technique ; 
sometimes  in  all  of  these.  In  certain  quarters, 
however,  there  has  appeared  a  tendency  in  a 
sornewhat  perverted  manner  to  carry  out  the  tra- 
ditions of  the  brotherhood,  by  an  exaggerated 
media:valism,  a  deliberate  crudeness  or  gro- 
tesqueness  of  design,  and  an  insistence  on  minute 
detail.  Consult:  Bate,  <The  English  Pre- 
Raphaelite  Painters'  (1901);  Quilter,  'Prefer- 
ences in  Art  Life  and  Literature'   (1892). 
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Preachers,  Orders  of.     See  Dominicans. 

Preaching  Friars.     See  Dominicans. 

Preault,  pra-O,  Auguste,  French  sculptor: 
b.  Paris  8  Oct.  1809;  d.  there  11  Jan.  1879.  Ho 
began  his  art  studies  with  a  decided  tendency 
toward  romanticism  and  entered  the  studio  of 
David  d'Angers,  but  soon  left  it  and  ever  after- 
ward aimed  at  a  naturalistic  treatment  of  art 
themes.  This  was  proved  by  the  first  works  he 
exhibited  at  the  Salon  (1833; — <Misery,'  a 
group  representing  a  girl  dying  in  the  arms  of 
her  mother ;  and  two  reliefs,  'Death  of  the  Poet 
Gilbert  in  Hospital'  and  'Famine.'  In  the  fol- 
lowing years  he  exhibited  numerous  works, 
among  them  the  statue  'Undine'  ;  and  the  relief 
'River  Amazon';  'Queen  of  Sheba' ;  a  sitting 
figure  of  Hecuba;  the  colossal  statue  'Charle- 
magne' ;  and  the  statue  'Carthage.'  These 
works  were  not  admitted  to  the  Salon,  but  in 
1848  the  opinion  of  his  merits  had  changed  and 
the  doors  of  the  exhibition  in  the  Champs  Ely- 
sees  were  opened  to  him,  and  he  was  represented 
there  by  his  'Christ  on  the  Cross'  (now  in  the 
Church  of  Saint  Gervasius)  ;  the  relief 
'Ophelia'  ;  the  sepulchral  monument  of  Saint 
Roque  (in  the  church  of  that  dedication)  ;  the 
statue  of  'General  Marcean'  at  Chartres  (1850)  ; 
and  the  statuette  'French  Comedy.'  As  a  sculp- 
tor his  workmanship  was  fine,  but  he  sometimes 
failed  to  control  his  fancy  and  strong  feeling  for 
realistic  form  within  that  reserve  and  restraint 
prescribed  by  the  canons  of  strictly  plastic  art. 

Preb'end,  a  stipend  paid  to  an  ecclesias- 
tic from  the  foundation  funds  of  a  cathedral  or 
collegiate  church.  Prebendary  is  the  person  who 
holds  a  prebend.  A  simple  prebend  has  no  more 
than  the  revenue  which  is  assigned  for  its  sup- 
port; but  if  the  prebend  has  a  jurisdiction  an- 
nexed, the  prebendary  is  styled  a  dignitary. 
Prebendaries,  as  such,  have  no  cure  of  souls ; 
and  therefore  a  prebend  and  a  parochial  benefice 
are  not  incompatible  promotions.  The  prebendal 
stall  is  the  seat  of  the  prebendary  in  the  church, 
into  which  he  is  inducted  by  the  dean  and 
chapter. 

Preble,  preb'I,  Edward,  American  naval 
officer:  b.  Portland,  Maine,  15  Aug.  1761  ;  d. 
there  25  Aug.  1807.  When  17  he  ran  away  from 
home  and  joined  a  privateer,  and  on  his  return 
entered  the  Massachusetts  State  marine  as  mid- 
shipman on  the  Protector  and  participated  in  the 
attack  on  the  British  privateer  Admiral  Duff 
which  was  destroyed.  In  1779  he  was  captured 
on  board  the  Protector  and  imprisoned  on  the 
Jersey  prison-ship  in  New  York  harbor.  Upon 
his  release  he  served  on  the  Winthrop  and  with 
14  men  boarded  an  armed  British  brig  and  took 
her  out  of  Penobscot  harbor  in  the  face  of 
the  enemy's  battery.  On  the  organization  of  the 
United  States  navy  in  1798  he  was  one  of  the 
first  five  to  be  commissioned  lieutenant,  and  in 
1799  was  promoted  captain  in  command  of  the 
Essex  with  which  he  convoyed  a  fleet  of  14  val- 
uably laden  merchantmen  to  China.  In  1803  he 
was  assigned  to  the  Constitution  and  given  com- 
mand of  the  squadron  against  the  Barbary 
powers.  He  arriyed  at  Tangiers  in  October  1803 
and  speedily  forced  from  the  Sultan  of  Morocco 
a  renewal  of  the  treaty  of  1786.  The  Phil- 
adelphia of  his  squadron  was  captured  while 
pursuing  Tripolitan  gunboats  and  Preble  block- 
aded Tripoli  for  several  months  endeavoring  to 
regain    or    destroy   the    ship.      In   July    1804   he 


bombarded  Tripoli  and  subsequently  conducted 
six  vigorous  attacks  in  which  he  captured  three 
gunboats  and  sunk  three  others.  In  September 
the  relief  squadron  under  Preble's  senior  officer. 
Captain  Barron,  arrived  and  Preble  was  re- 
lieved. The  treaty  was  signed  in  1805  without 
further  fighting  and  Preble  received  a  gold  medal 
and  the  thanks  of  Congress. 

Preble,  George  Henry,  American  naval 
officer:  nephew  of  Edward  Preble  (q.v.),  b. 
Portland,  Maine,  25  Feb.  1816;  d.  Boston,  Mass., 
I  March  1885.  He  entered  the  navy  as  mid- 
shipman in  1835,  served  in  the  Mediterranean  on 
the  frigate  United  States  in  1836-8,  was  en- 
gaged in  the  war  against  the  Seminoles  in  1841-2, 
and  in  1843-5  circumnavigated  the  world  on  the 
Saint  Louis,  attaining  the  distinction  of  landing 
the  first  American  force  in  China.  .In  the  Mex- 
ican War  he  participated  in  the  battles  of  Alva- 
redo.  Vera  Cruz,  and  Tuxpan ;  in  1848  was  pro- 
moted lieutenant  and  in  1854-5  was  engaged  in 
several  actions  with  Chinese  pirates.  In  1862 
he  commanded  the  steamer  Katahdin  under  Far- 
ragut  at  the  capture  of  New  Orleans,  was  com- 
missioned commander  in  that  year  and  for  fail- 
ure to  capture  the  Confederate  cruiser  Florida 
was  dismissed  from  the  navy.  Investigation 
proved  him  blameless,  however,  and  he  was  re- 
stored to  his  rank,  placed  in  command  of  the 
Saint  Louis  with  which  he  engaged  in  pursuing 
Confederate  rovers  in  foreign  waters.  He  was 
commissioned  commodore  in  1871,  and  in  1873-5 
had  charge  of  the  navy-yard  at  Philadelphia. 
In  1876  he  received  rank  as  rear-admiral,  was 
in  command  of  the  South  Pacific  station  in 
1877-8,  and  in  1878  was  retired.  He  wrote: 
'Chase  of  the  Rebel  Steamer  of  War  Oreto' 
(1862)  ;  'History  of  the  American  Flag'  (1872)  ; 
'History  of  Steam  Navigation*    (1883);  etc. 

Prece'dence,  in  official  life,  the  order  in 
which  men  and  women  follow  each  other  ac- 
cording to  rank  or  dignity  in  a  State  procession 
or  on  other  public  occasions.  In  England  the 
ordier  of  precedence  depends  partly  on  statutes, 
and  partly  on  ancient  usage  and  established  cus- 
tom. Questions  arising  on  matters  of  precedence 
depending  on  usage  are  hardly  considered  as 
definitely  settled,  and  are  in  a  great  measure  left 
to  the  discretion  of  the  officers  of  arms.  The 
sovereign,  of  course,  is  always  first  in  order  of 
precedence,  after  whom  in  descending  order  fol- 
low the  Prince  of  Wales,  sons  of  the  sovereign, 
grandsons  of  the  sovereign,  brothers  of  the 
sovereign,  uncles  of  the  sovereign,  the 
sovereign's  brothers'  or  sisters'  sons,  the 
Archbishop  of  Canterbury,  the  Lord  High 
Chancellor,  and  so  on  through  the  high  state 
dignitaries,  the  various  ranks  of  the  peerage, 
etc.  The  order  of  precedence  among  women  fol- 
lows the  same  rules  as  that  among  men.  By  the 
acts  of  Union  of  Scotland  and  Ireland  the  prece- 
dence in  any  given  degree  of  the  peerage  has 
been  established  as  follows:  (l)  Peers  of  Eng- 
land; (2)  Peers  of  Scotland;  (3)  Peers  of 
Great  Britain;  (4)  Peers  of  Ireland;  (s)  Peers 
of  the  United  Kingdom  and  Peers  of  Ireland 
created  subsequent  to  the  Union. 

In  the  United  States  the  most  generally  ac- 
cepted order  in  Washington  official  life  is  as  fol- 
lows: 

The  President. 
The  Vice-President. 
President    of   the    Senate, 
Foreign    Ambassadors, 
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Chief  Justice  of  the  Supreme  Court, 
United    States    Senators, 
Speaker  of   the    House, 
Representatives   in    Congress, 

Associate   Justices, 

Secretary    of   State, 

Diplomatic   Corps   (other  than  ambassadors). 

Secretary  of  the  Treasury, 

Secretary    of   War, 

The    Attorney-General, 

The   I'ostmaster-Ceneral, 

Secretary    of    the    Navy, 

Secretary    of    the    Interior. 

Secretary   of   Agriculture, 

Secretary  of  Commerce  and   Labor, 

General   Statf  of  the  Army, 

Admirals    of    the    Navy, 

Governors    of    States. 

Then  follow  the  judiciary,  army  and  navy 
officers,  chiefs  of  departments,  foreign  consuls, 
secretaries  of  legations,  etc. 

Precen'tor  (Latin,  prcc,  before:  canere,  to 
sing),  a  leader  of  singing.  In  cathedrals  of  an- 
cient foundation  of  the  Established  Church  of 
England  the  precentor  is  a  member  of  the  chap- 
ter, and  in  dignity  ranks  next  after  the  dean ; 
in  cathedrals  of  the  new  foundation,  that  is, 
those  of  sees  created  by  Henry  VIII.  or  formed 
in  later  times,  the  precentor  is  only  a  minor 
canon  and  is  removable  at  the  pleasure  of  the 
dean  and  chapter.  During  solemn  functions 
the  precentor's  place  is  on  the  north  side  of  the 
chancel,  while  that  of  the  dean  is  on  the  south 
side.  In  the  Presbyterian  churches  of  Scotland 
it  was  formerly  the  custom  that  half  an  hour 
before  the  arrival  of  the  minister,  the  precentor 
would  read  to  the  congregation  lessons  from  the 
Scripture  ;  when  the  minister  entered,  the  pre- 
centor would  .give  out  a  psalm  and  lead  the  sing- 
ing; hence  his  desk,  below  the  pulpit,  is  still 
called  lectern,  or  in  Scotch  dialect  lettran,  that 
is,  reading-desk.  In  the  rural  districts  of  Scot- 
land it  is  still  customary  for  the  precentor  to 
read  each  verse  of  a  psalm  before  it  is  sung. 

Precession  of  the  Equinox.     See  Equinox. 

Precieuses  Ridicules,  Les,  la  pra-se-e 
re-de-kill,  a  comedy  by  JNIoliere,  produced  for 
the  first  time  i8  Nov.  1659.  No  one  of  Moliere's 
comedies  is  better  known  than  this  famous  satire 
on  tlie  'Precieuses,'  which  can  almost  be  en- 
titled a  farce,  being  an  exaggeration  of  an  ex- 
aggeration. It  is  in  one  act,  and  is  a  satire  on  a 
style  of  speech,  and  an  affected  taste  in  art  and 
literature,  prevalent  among  a  certain  class  at 
that  time.  When  writing  it,  Moliere  had  in 
mind  the  literary  lights  who  assembled  at  the 
Hotel  de  RambouiUet. 

Precious  Metals,  gold  and  silver  are  com- 
monly included  under  this  term,  though  plat- 
inum and  quicksilver  have  sometimes  been 
added.  However,  on  the  basis  of  their  having 
sufficient  value  and  being  abundant  enough  for 
coinage,  gold  and  silver  are  more  accurately  de- 
scribed as  precious  metals.  America  has  con- 
tributed largely  to  the  total  amount  of  the  pre- 
cious metals  in  circulation  in  the  world.  The 
subjoined   table  exhibits   some   interesting  com- 
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parisons  in  the  production  of  precious  metals  by 
the  United  States  and  by  Mexico  and  Austral- 
asia, the  three  countries  which  rank  highest  in 
annual  total  production  of  these  metals  accord- 
ing to  their  monetary  value. 

Fine  ounce  of  gold,  $20.671834  + ;  fine  ounce 
of  silver,  $1.292929+,  coining  rate  in  United 
States  silver  dollars. 

The  Uiiited  States,  therefore,  while  slightly 
surpassed  in  the  amount  of  gold  produced,  by 
Australasia,  and  in  silver  by  Mexico,  far  sur- 
passed every  other  country  in  the  total  value  of 
precious  metals  produced  in  1902. 

The  total  amount  of  precious  metals  for  1902 
was  for  the  world,  130,942,660  ounces  fine ;  Mex- 
ico, 60,667,760  ounces  fine ;  United  States, 
59,370,000  ounces  fine;  Australasia,  11,972,411 
ounces  fine. 

Precious  Star,  Order  of.  See  Orders, 
Rov.\L. 

Precious  Stones.      See  Gems. 

Precipitate,  in  chemistry,  a  solid  body 
produced  by  the  mutual  action  of  two  or  more 
liquids.  Thus  if  sulphuric  acid  be  added  to  an 
aqueous  solution  of  barium  chloride,  barium  sul- 
phate is  produced,  and  being  insoluble  in  the 
menstrua  present  it  precipitates  or  sinks  as  a 
solid  to  the  bottom  of  the  liquid  in  the  vessel. 
So  again,  if  a  solution  of  potassium  iodide  be 
added  to  a  solution  of  lead  chloride,  a  reaction 
takes  place  resulting  in  the  formation  of  lead 
iodide  and  potassium  chloride,  and  inasmuch  as 
the  former  of  these  bodies  is,  under  the  circum- 
stances, a  solid,  it  is  precipitated.  As  a  general 
rule  it  may  be  laid  down  that  if  it  is  possible 
to  produce  a  solid  substance  by  the  action  of 
two  liquids  on  one  another,  that  solid  will  be 
produced  when  these  liquids  are  mixed,  and  that 
therefore  a  precipitate  will  be  formed. 

Predestina'rians.     See  Religious  Sects. 

Predestination  is  the  doctrine  of  God's  will 
and  counsel  as  revealed  in  the  decreed  redemp- 
tion of  mankind.  It  includes  in  its  scope  two 
significant  facts,  namely,  his  beneficent  and  all- 
wise  purpose  and  plan  in  reference  to  those  who 
are  fore-known  and  fore-chosen  to  the  enjoy- 
ment of  eternal  salvation ;  and  his  fixed,  deter- 
minate attitude  toward  those  who  are  permitted 
to  perish  in  their  sins.  This  doctrine,  as  thus 
defined,  has  been  the  subject  of  intense  theolog- 
ical controversy,  because  of  the  many  essential 
and  apparently  contradictory  personal  features 
involved  in  it.  And  yet  its  history,  as  it  ap- 
pears in  the  rise  and  development  of  Calvinism 
over  against  Pelagianism  gives  evidence  of  the 
logical  connection  which  it  has  with  biblical  and 
metaphysical  truth. 

The  sources  of  this  tenet  are  set  forth  in  the 
Old  and  New  Testament  Scriptures.  From  the 
earliest  times  of  the  human  race,  the  God  who 
"upholds,  directs,  disposes,  and  governs  all  crea- 
tures,   actions,    and    things,    from    the    greatest 
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United    States 
Australasia. . .  , 

Mexico     

The  World    .. 


Gold 


Oz.,   fine 

3,870,000 

3.946,374 

491,156 

»4.290,S90 


Value 

%  80,006,000 

81,578,800 

10,153,100 

295,412,700 


Silver 


Oz.,   fine 

55,500,000 

8,026,037 

60,176,604 

116,652,070 


Coining  \^alue 

$  71,757,600 

10,377,100 

77,804,100 

215,469,200 


Total  Value  of 
Precious  Metals 


$151,763,600 

91,955,900 

87.9s7.200 

510,881,900 
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even  to  the  least,"  is  manifestly  a  potent  per- 
sonal factpr  in  the  world.  His  wisdom  and 
might,  his  love  and  grace,  are  wondroiisly  and 
subhmely  illustrated  in  the  lives  and  movements 
of  his  chosen  people.  Every  stage  of  their  his- 
tory, in  the  genesis  and  growth  of  their  civil 
and  religious  institutions,  to  the  closing  tragedy 
of  the  life  of  Jesus  Christ,  furnishes  a  series  of 
pictures  of  the  divine  method  of  government, 
as  they  are  painted  by  his  artist  hand.  Indeed, 
so  evident  is  his  own  mind  and  purpose  through- 
out the  execution  of  his  salvatory  plan,  that  his 
nature,  life,  and  love  at  once  and  forever  become 
inseparable  elements  within  the  domain  of  the 
human  universe.  And  this  is  fully  indicated  (l) 
by  the  perfection  of  his  nature;  (2)  in  the 
marks  of  his  infinite  wisdom,  power,  holiness, 
etc.;  (3)  in  the  operations  of  his  will,  thought, 
and  counsel ;  (4)  in  prophetic  utterances  and 
their  fulfilment;  (5)  in  the  coming  of  Jesus 
Christ,  the  true  representative  of  God ;  (6)  in 
the  unchangeable  provisions  of  the  redemption 
wrought  out  through  him;  (7)  in  the  actual 
salvation  of  men  from  their  sins;  (8)  in  the 
establishment,  upon  a  sure  foundation,  of  the 
Fact  of  eternal  life ! 

The  historic  birth  of  this  doctrine  can  be 
traced  to  the  fertile  brain  of  Origen,  who  pos- 
sibly was  its  first  supporter,  although  he  did 
not  fully  accept  the  second  portion  of  it,  which 
consigns  the  unsaved  to  conditions  of  everlast- 
ing reprobation.  From  his  time  to  the  Augus- 
tinian  .A-gc  there  was  little  controversy  over  the 
sovereignty  of  God  in  its  relation  to  man's  free- 
dom and  salvation.  But  during  Augustine's 
sway,  in  the  Western  Church,  the  doctrine  of 
man's  inability  to  save  himself  and  his  absolute 
dependence  upon  God's  eternal  decree  to  be 
saved,  was  so  strongly  and  vigorously  taught 
that  Pelagius,  who  represented  opposite  theolog- 
ical tendencies,  declared  that  the  true  funda- 
mental conception  of  sin  involved  man's  capa- 
city of  choice  to  be  good  or  evil,  apart  from 
God's  plan  and  grace.  This  controversy  was 
waged  with  great  earnestness  —  especially  in 
the  Greek  Church  —  for  half  a  century,  till  it 
was  modified  under  the  form  of  Semipelagian- 
ism. 

Later  theologians  divided  themselves  into 
two  groups,  the  Infralapsarians  and  the  Supra- 
lapsarians.  The  former  taught  that  the  decree 
of  predestination  had  no  effectiveness  until  after 
man's  fall,  while  the  latter  class  held  that  the 
ultimate  end  which  God  had  in  mind  was  his 
own  glorification  in  the  salvation  of  some  and 
in  the  reprobation  of  others. 

During  the  Reformation  the  strongest  ex- 
ponents of  the  true  predestination  idea  were  the 
Calvinistic  thinkers  under  the  leadership  of  John 
Calvin  (1509),  though  the  Lutherans  and  Ar- 
minians  also  accepted  the  doctrine  in  a  less  rigid 
form.  Calvin's  doctrinal  ideas  were  incorpo- 
rated in  his  greatest  masterpiece,  'Institutes  of 
the  Christian  Religion*  (1535).  The  main  fea- 
tures of  this  scholarly  production,  aside  from 
the  dissertations  upon  church,  state,  and  reli- 
gion, are  embodied  in  the  doctrines  of  plenary 
inspiration  of  the  Bible,  free-will,  and  predes- 
tination. Here  God  is  the  centre  and  man 
the  object  of  his  voluntary  interest  and  love. 
But  in  this  relation  he  is  confessedly  to  be  dealt 
with  according  to  his  Creator's  established  or- 
der.    Evcrj-thing  in  and  about  him  which  is  out 


of  harmony  with  that  order  must  be  adjusted  or 
rejected.  In  this  process  of  correction  or  of 
salvation  God  acts  alone.  Man  is  a  passive 
agent  without  the  power  of  free-will.  His  pre- 
destinated salvation  or  reprobation  depends 
upon  the  unlimited  might  and  wisdom  of  God. 
Hence  predestination  is  a  divine  necessity. 

This  Mew  of  predestination  was  presented 
more  philosophically  and  clearly  by  Calvin  in 
his  catechism  published  at  Geneva  (1545).  And 
it  was  this  treatise,  without  a  doubt,  that,  a 
century  later,  furnished  the  Westminster  divines 
the  foundation  outlines  for  the  Standards  which 
they  drew  up  in  England's  great  Abbey  of  West- 
minster during  the  years  1643-8.  The  three 
products  of  that  representative  body  called  by 
the  English  parliament  and  made  up  of  the  most 
eloquent,  pious,  and  scholarly  divines,  lords, 
commoners,  and  commissioners  from  every 
county  of  England  and  the  universities  of  Ox- 
ford and  Cambridge,  are  the  Westminster 
Shorter  and  Larger  Catechisms  and  the  West- 
minster Confession  of  Faith. 

In  each  one  of  these  the  doctrine  of  predes- 
tination is  set  forth,  but  more  especially  so  in 
the  third  and  tenth  chapters  of  the  Confession 
of  Faith,  which  respectively  treat  "Of  God's 
Eternal  Decree"  and  "Of  Effectual  Calling." 
The  paragraphs  in  these  chapters  that  most 
pointedly  outline  the  doctrine  read  as  fol- 
lows : 

III.  By  the  decree  of  God,  for  the  manifesta- 
tion of  his  glory,  some  men  and  angels  are  pre- 
destined unto  everlasting  life  and  others  fore- 
ordained to  everlasting  death. 

IV.  Those  angels  and  men,  thus  predestined 
and  fore-ordained,  are  particularly  and  un- 
changeably designed ;  and  their  number  is  so 
certain  and  definite  that  it  cannot  be  either  in- 
creased or  diminished. 

As  early  as  in  the  year  1831  the  General 
Assembly  of  the  Presbyterian  Church  was  con- 
fronted with  the  demand  for  more  liberty 
in  the  interpretation  of  the  Creed  of  the  Fathers. 
The  marshaling  of  the  forces  who  stood  for  a 
change  in  the  form  of  statement,  involving  the 
doctrines  of  election  and  predestination,  contin- 
ued, as  shown  by  the  famous  heresy  trials 
of  Drs.  Barnes,  Swing.  Smith,  and  Briggs. 
After  their  deposition  from  the  Presbyterian 
fold,  the  consideration  of  a  revision  of  its 
Standards  became  a  matter  of  serious  im- 
portance. In  view  of  this  the  General  Assem- 
bly of  i88g  resolved  to  transmit  an  overture 
to  the  presbyteries,  asking  them  to  consider  the 
propriety  of  a  revision  of  the  Confession  of 
Faith.  The  result  of  this  action  brought  about 
the  sentiment  in  favor  of  a  revision.  The  As- 
sembly of  1891  now  asked  the  presbyteries  for 
more  suggestions.  Again  the  answer  came  by  a 
large  majority  of  Presbyterial  votes  for  a  re- 
vision. 

In  1893  the  assembly  was  importuned  once 
more  for  a  new  and  shorter  creed,  but  it 
voted  to  lay  the  matter  aside.  The  battle  of 
the  theological  giants  did  not  cease  at  this. 
Again  they  pressed  to  the  front.  In  consequence, 
the  General  Assembly  of  1900  appointed  a  large 
committee  to  reconsider  the  matter  of  revision. 
After  seven  months  they  reported  that  "llie 
returns  indicated  plainly  that  no  change  is  de- 
sired which  would  in  any  way  impair  the  integ- 
rity of  the  system  of  doctrine  contained  in  the 
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Confession  of  Faith."  In  spite  of  this  negating 
motion,  the  Genera!  Assembly  of  1902-3  added 
tlie  Declaratory  Statement  to  chapters  III.  and 
X.,  which  reads  as  follows : 

"With  reference  to  chapter  III.  of  the  Con- 
fession of  Faith :  that  concerning  those  who  are 
.saved  in  Christ,  the  doctrine  of  God's  eternal 
decree  is  held  in  harmony  with  the  doctrine  of 
his  love  to  all  mankind,  his  gift  of  his  Son  to  be 
the  propitiation  for  the  sins  of  the  whole  world, 
and  his  readiness  to  bestow  his  saving  grace  on 
all  who  seek  it.  That  concerning  those  who 
perish,  the  doctrine  of  God's  eternal  decree  is 
held  in  harmony  with  the  doctrine  that  God 
desires  not  the  death  of  any  sinner,  but  has 
provided  in  Christ  a  salvation  sufficient  for  all. 
adapted  to  all,  and  freely  offered  in  the  Gospel 
to  all :  that  men  are  fully  responsible  for  their 
treatment  of  God's  gracious  offer ;  that  his  de- 
cree hinders  no  man  from  accepting  that  offer ; 
and  that  no  man  is  condemned  except  on  the 
ground  of  his  sin." 

W.  Francis  Berger, 
Presbyterian  Clergyman. 
Pred'icables,  a  term  of  the  Aristotelian 
system  of  logic,  denoting  a  class  of  concepts 
which  may  be  predicated  affirmatively  of  several 
others ;  it  is  now  obsolete.  The  predicables  are 
five  in  number,  namely,  genus,  species,  differen- 
tia, proprium  and  accidens,  and  were  used  in 
classifying  objects  on  a  systematic  plan.  Every 
object  was  conceived  of  as  belonging  to  some 
species  and  that  to  some  genus;  objects  in  the 
same  genus  —  a  dog  and  a  wolf,  for  example, 
would  belong  to  dit^erent  species  because  of  the 
differentia  between  their  characters  —  the  spe- 
cific differentia;  a  property  {proprium)  would 
form  a  ground  of  difference  Isetween  iriembers 
of  the  same  species,  proprium  expressing,  not 
an  ultimate  distinction,  but  one  resulting  from 
some  other  character,  for  example,  the  peculiarity 
of  the  shepherd  dog,  which  is  founded  in  the 
dog's  natural  sagacity ;  accidens  is  something 
not  inherent  in  the  nature  of  the  object,  but  in- 
cidentally present  in  it,  for  example,  the  high 
value  of  the  diamond. 

Prefect,  or  Prefet,  in  European  countries 
the  name  given  a  governor  or  civil  commander, 
specifically,  a  title  given  to  several  officers,  mili- 
tary, naval,  and  civil,  in  ancient  Rome.  Thus,  in 
the  times  of  the  kings  the  officer  appointed  by 
the  king  to  act  as  his  deputy  when  he  was  com- 
pelled to  leave  the  city  was  called  the  prefect  of 
the  city.  Later,  during  the  earlier  ages  of  the 
republic,  when  both  consuls  were  required  for 
military  service,  a  prcrfectus  urhi  was  named  by 
the  Senate  to  act  during  their  absence.  He  must 
have  held  the  office  of  consul,  and  he  enjoyed 
during  the  period  of  his  office  the  same  powers 
and  privileges  within  the  walls  as  the  consuls 
themselves.  In  times  of  dearth  or  famine  a  com- 
missioner was  appointed  to  procure  supplies,  his 
official  title  being  prefect  of  corn.  In  war  the 
whole  body  of  the  cavalry  was  under  the  com- 
mand of  an  officer,  also  styled  a  prefect.  Under 
Constantine  the  prefects  became  governors  of 
provinces.  In  France  a  prefet  is  the  civil  gov- 
ernor of  a  department,  having  control  of  the 
police  and  extensive  powers  in  regard  to  muni- 
cipal administration. 

Preforma'tion,  a  theoretical  view  of  em- 
bryological  development  widely  held  in  the  17th 
century,  and  especially  advocated  by  Hall«r,     It 


asserted  that  the  germ  held  in  infinitesimal  pro- 
portions all  the  parts  and  organs  of  the  being, 
which  were  simply  unfolded  by  growth.  Hence 
this  theory  came  to  be  known  m  England  as  the 
"evolution"  theory  and  in  French  literature  as  the 
emboitcment  theory.  One  class  of  thinkers  re- 
garded the  egg  as  containing  the  whole  of  the 
embryonic  material ;  another  class  thought  it  all 
contained  in  the  spermatozoon.  This  whole  base- 
less fabric  of  philosophy  was  overthrown  by  the 
microscopical  researches  of  Wolf  and  the  other 
founders  of  the  science  of  embryology  (.q.v.). 

Prehn'ite,  or  Edelite,  a  mineral,  allied  to 
zeolites  and  usually  found  with  them,  pale-green 
with  a  vitreous  luster,  crystallizing  in  the 
orthorhombic  system.  It  is  a  hydrous  silicate  of 
aluminum  and  calcium,  having  the  formula 
H2Ca2Al2Si30i:.  It  is  most  frequently  found  in 
rocks  of  the  basaltic  type  and  is  obtained  from 
a  wide  area,  being  found  in  the  copper  region 
of  Lake  Superior,  at  Paterson  and  Bergen  Hill, 
N.  J.,  in  Scotland,  France,  China,  and  South 
Africa.  It  was  first  found  by  Colonel  Prehn  in 
the  i8th  century  at  the  Cape  of  Good  Hope.  It 
is  cut  into  gems  and  slabs,  resembling  chryso- 
prase  in  appearance. 

Prel'ate,  a  term  used  generally  of  bishops 
and  archbishops  of  the  Anglican  communion, 
but  bearing  a  more  precise  and  specific  meaning 
in  the  Roman  Catholic  Church,  where  it  is  ap- 
plied to  secular  or  regular  clergy  who  have  a 
jurisdiction  inherent  in  their  office,  and  not 
merely  delegated  by  a  superior.  The  title  is 
especially  used  of  the  prelates  of  the  pope's 
court  and  household  who  hold  higher  rank  than 
other  prelates. 

Prell,  prel,  Hermann,  German  painter:  b. 
Leipsic  1854.  He  studied  at  Dresden  and  Ber- 
lin under  Grosse  and  Gussow  respectively,  sup- 
plementing this  by  a  course  of  study  in  fresco 
painting  in  Italy.  Returning  home  he  was  com- 
missioned to  paint  the  frescoes  in  the  banquet 
hall  of  the  House  of  Architects,  in  Berlin,  and 
for  this  hall  he  executed  a  series  of  11  paintings 
on  the  'Main  Epochs  of  the  History  of  Archi- 
tecture.' His  other  mural  paintings  are  to  be 
found  in  the  City  Hall  of  Worms  ('Justice,' 
*Valor,*  and  'Henry  IV.  Granting  Privileges  to 
Worms  in  1074')  :  the  City  Hall  of  Hildesheim; 
City  Hall  of  Dantzic ;  the  Breslau  Museum ;  and 
the  Albertinum,  Dresden.  The  Dresden  Gallery 
and  the  Breslau  Museum  contain  specimens  of 
his  easel  pictures.  He  has  taught  in  the  acad- 
emies of  Berlin  and  Dresden. 

Preller,  prel'Ier,  Friedrich,  German 
painter,  son  of  the  preceding :  b.  Weimar  I  Sept. 
1839;  d.  1901.  After  studying  under  his  father 
he  followed  the  same  departments  in  art,  and 
his  wall-paintings  in  the  new  theatre  at  Weimar 
(especially  his  'Prometheus'  and  'Iphigeneia' )  ; 
and  in  the  Albertinum  at  Dresden  ('Olympia'  ; 
'Pergamus';  'The  Acropolis  at  Athens';  and 
'/Egina')  have  been  much  admired.  He  also 
produced  a  series  of  landscapes  —  scenes  from 
Italy  and  Greece,  in  oil.  His  'View  of  the 
Monastery  of  Santa  Scholastica'  is  in  the  Dres- 
den Gallery.  He  was  professor  in  the  Art 
Academy  at  Dresden. 

Preller,  Friedrich  Johann  Christian  Ernst, 

German  painter:  b.  Eisenach  25  April  1804;  d. 
Weimar  23  April  1878.  He  became  acquainted 
with  Goethe  in  his  youth,  and  received  encour- 
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agement  and  finally  a  pension  from  the  <Duke 
of  Weimar  which  enabled  him  to  travel  and 
study  in  Italy  where  he  imbibed  more  from  the 
classic  than  the  Renaissance  art  and  formulated 
a  pictorial  philosophy  in  which  he  saw  man  as 
the  culmination  of  all  earthly  beauties.  His  im- 
portant works,  especially  the  series  suggested  by 
Homer's  Odyssey,  now  in  the  Museum  of 
Weimar,  are  bold  and  vigorous  landscapes  form- 
ing a  setting  for  nude  figures  of  heroic  mold. 
To  paint  such  subjects  was  the  necessity  of  his 
artistic  creed ;  yet  he  was  obliged  from  poverty 
to  turn  at  times  to  other  fields.  In  184O  he 
made  a  sketching  trip  to  Norway,  and  frankly 
adopting  the  naturalism  of  Ruysdael  he  painted 
landscapes  for  sale.  Even  these  were  vigorous 
and  meritorious  in  execution,  if  not  fully  repre- 
senting his  genius.  He  made  unremitting 
sketches  from  nature  and  left  behind  him  a  long 
series  of  remarkable,  drawings.  Consult:  Ro- 
quette,  <Friedrich  Preller'  (1883);  Muther, 
'History  of  Modern  Painting'    (i8g6). 

Pre'lude,  in  music,  a  short  introductory 
strain  preceding  the  principal  movement,  per- 
formed on  the  same  key  as  it,  and  intended  to 
prepare  the  ear  for  the  piece  that  is  to  follow. 
It  may  consist  of  a  series  of  unconnected  chords 
when  the  intention  is  simply  to  attract  the  atten- 
tion of  an  audience,  or  to  fill  a  singer's  ear  with 
the  key  in  which  the  piece  is  written,  in  which 
case  it  is  generally  improvised.  It  is,  how- 
ever, usually  composed  of  part  of  the  leading 
theme,  more  or  less  varied  toward  the  close, 
and  is  not  left  to  the  invention  of  individual 
performers.     See  Music. 

Prelude,  The,  or  Growth  of  a  Poet's  Mind, 
a  poem  by  William  Wordsworth  (q.v.),  sum- 
ming up  his  philosophy  of  life  and  poetry,  and 
hence  "autobiographical."  It  was  written  in 
1799-1805,  and  was  intended  as  an  introduction 
to  the  'Recluse,*  of  which  only  the  'Excursion* 
and  some  fragments  were  completed.  The  poem 
is  addressed  to  S.  T.  Coleridge,  and  is  a  strange 
and  typical  admixture  of  Wordsworth's  noblest 
and  his  more  commonplace  and  dull. 

Premonstraten'sians,  or  Norbertines,  a 
religious  order,  founded  by  Norbert,  canon  of 
Xanten  in  Cleves,  who  on  account  of  his  zeal 
as  archbishop  of  Magdeburg  in  1127  was 
canonized.  In  the  forest  of  Coucy,  in  a  meadow 
pointed  out  to  him,  as  he  said,  by  Heaven  (pre- 
montre,  pratum  monstratum;  thence  the  name 
of  the  order),  he  collected  his  first  disciples 
(1120).  Their  order  increased  rapidly;  several 
nunneries  were  established  with  the  same  rigid 
rules.  The  abbot  of  the  original  monastery  Pre- 
montre,  near  Coucy,  was  general,  and  with  three 
other  abbots  formed  the  great  council  of  the 
fathers  of  the  order.  The  order  was  introduced 
into  England  in  1 146,  and  its  members  were 
there  regularly  known  as  the  White  Canons. 
Before  the  Reformation  they  had  2,000  monas- 
teries, among  which  were  500  nunneries,  mostly 
in  Germany,  the  Netherlands,  France,  England, 
and  the  north  of  Europe ;  but  the  Reformation 
diminished  this  number  by  more  than  one  half 
in  the  i6th  century.  The  monasteries  in  Spain 
attempted  to  revive  their  discipline  in  1573  by 
uniting  in  a  strict  observance  of  their  rules,  but 
they  remained  in  communion  with  those  of  the 
common  observance.  In  1630  this  communion 
of  all  the  monasteries  of  both  kinds  was  con- 
firmed by  new  statutes.    In  the  18th  century  the 


order  had  no  houses  in  Italy ;  in  France  it  had 
42  monasteries;  the  nunneries  had  all  disap- 
peared. It  now  consists  of  a  few  houses  in 
Poland  and  Austria,  especially  Bohemia,  with 
some  recently  founded  elsewhere,  as  at  Crowle 
and  Spalding  in  Lincolnshire,  and  Storrington 
in  Sussex.  In  the  United  States  the  Provincial 
house  of  the  Premonstratensians  was  founded  at 
De  Pere,  Wis.,  by  fathers  from  the  abbey  of 
Heeswijk,  Holland.  The  Very  Rev.  Bernard 
Pennings,  O.  Pram.,  Prior.  The  Fathers  con- 
duct missions  in  the  archdiocese  of  Chicago,  the 
dioceses  of  Green  Bay,  Grand  Rapids,  and  in 
Canada.    Fathers,  12;  scholastics,  2;  brothers,  4. 

Prence,  prens,  or  Prince,  Thomas,  Ameri- 
can colonist:  b.  Lechdale,  Gloucestershire,  about 
1600 ;  d.  Plymouth,  Mass.,  29  March  1673.  He 
was  one  of  the  Leyden  band  of  Pilgrims  which 
settled  in  Plymouth  in  1621  and  his  wealth  soon 
gained  for  him  considerable  influence.  In  1634 
and  in  1638  he  was  elected  governor  and  was 
one  of  the  assistants  in  1635-7  and  in  1639-56. 
He  assisted  in  the  settlement  of  Nansett  or  East- 
ham  and  from  1657  until  his  death  was  gov- 
ernor of  Plymouth,  the  law  requiring  the  resi- 
dence of  the  governor  in  Plymouth  being  waived 
in  his  favor.  He  was  zealous  in  the  religious 
affairs  of  the  colony,  an  active  promoter  of 
educational  matters,  and  was  the  real  founder 
of  the  public  schools  in  New  England.  Consult 
Baylies,  'An  Historical  Memoir  of  the  Colony 
of  New  Plymouth'    (1866). 

Prentice,  pren'tTs,  George  Denison,  Ameri- 
can journalist:  b.  Preston,  Conn.,  18  Dec. 
1802 ;  d.  Louisville,  Ky.,  22  Jan.  1870.  He  was 
graduated  from  Brown  University  in  1823; 
studied  law,  but  did  not  practise,  and  was  edi- 
tor of  the  'New  England  Weekly  Review'  at 
Hartford,  a  literary  journal,  1828-30.  He  tlien 
removed  to  Louisville,  Ky.,  where  in  1831  he 
became  editor  of  the  Louisville  Journal,  in 
which  position  he  won  widespread  reputation 
for  political  ability,  wit,  and  satire.  For  many 
years  the  Journal  was  a  leading  advocate  in 
the  West  of  the  policy  of  the  Whig  party,  and 
at  the  outbreak  of  the  Civil  War  maintained 
with  zeal  the  cause  of  the  Union.  A  collection 
of  his  poems  appeared  in  1876  and  a  selection 
from  his  newspaper  paragraphs  under  the  title 
of   'Prenticeana'    in    i860, 

Prentiss,  Benjamin  Mayberry,  American 
military  officer:  b.  Belleville,  Va.  (now  W. 
Va.),  23  Nov.  i8ig;  d.  Bethany,  Mo.,  8  Feb. 
1901.  He  removed  with  his  parents  to  Illinois 
in  1842,  served  in  the  Mexican  War  with  rank 
of  captain,  and  received  honorable  mention  for 
services  at  Buena  Vista.  At  the  outbreak  of 
the  Civil  War  he  reorganized  his  old  company, 
was  appointed  colonel,  and  in  May  1861  was 
made  brigadier-general  of  volunteers.  He  routed 
a  band  of  Confederates  at  Mount  Zion,  southern 
Missouri,  in  December  1861,  joined  Gen.  Grant 
a  few  days  before  the  battle  of  Shiloh  and  was 
taken  prisoner  in  that  battle,  together  with  most 
of  his  command,  while  stubbornly  holding  the 
position  to  which  he  had  been  assigned.  He 
was  released  a  few  months  later,  promoted 
major-general  of  volunteers,  served  as  a.  mem- 
ber of  the  court-martial  which  tried  Gen.  Fitz- 
John  Porter,  and  in  July  1863  defeated  the  Con- 
federate forces  under  Holmes  and  Price  at  St. 
Helena,   Ark.    He   resigned   his   commission   in 
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October  1863  and  settled  in  Bethany,  Mo.,  where 

he  practised  law. 

Prentiss,  Elizabeth  Payson,  American 
author:  b.  Portland,  Maine,  20  Oct.  181S;  d. 
Dorset,  Vt.,  13  Aug.  1878.  She  was  married  to 
George  Lewis  Prentiss  (q.v.)  in  1845  and  after 
the  death  of  two  children  turned  her  attention 
to  literary  work.  Her  most  popular  work, 
•Stepping  Heavenward'  (1S69),  reached  a  sale 
of  over  150,000  in  this  country  besides  being 
translated  into  French,  German,  Norwegian,  and 
Italian,  where  it  met  with  great  success.  Among 
her  other  works  are:  'The  Susy  Books' 
(1853-6);  <Fred,  Maria,  and  Me>  (1867); 
<Pemaquid>  (1877);  'Gentleman  Jim'  (1878); 
etc.  Consult  G.  L.  Prentiss,  'Life  and  Letters 
of  Elizabeth  Prentiss'    (1883). 

Prentiss,  George  Lewis,  American  Pres- 
byterian clergyman :  b.  Gorham,  Maine,  12  May 
1816;  d.  1903.  He  was  graduated  from  Bow- 
doin  College,  Brunswick,  Maine,  in  1835,  studied 
theology  in  the  universities  of  Halle  and  Ber- 
lin in  1839-41,  and  was  ordained  to  the  ministry 
in  1845.  He  was  pastor  of  the  South  Trinita- 
rian Church,  Boston,  1845-51,  of  the  Mercer 
Street  Presbyterian  Church,  New  York,  1851-8, 
when  ill  health  compelled  his  resignation.  In 
1862  he  established  in  New  York  the  Church 
of  the  Covenant,  and  was  its  pastor  until  1873 
when  he  accepted  the  chair  of  pastoral  theology, 
church  polity,  and  mission  work  at  Union  Theo- 
logical Seminary.  He  published  :  'A  Discourse 
in  Memory  of  Thomas  Harvey  Skinner'  (1871)  ; 
'Life  and  Letters  of  Elizabeth  Prentiss'  (1882)  ; 
'The  Union  Theological  Seminary  in  New 
York,  Historical  and  Biographical  Sketches  of 
Its  First  Fifty  Years'    (1889);  etc. 

Prentiss,  Sergeant  Smith,  American  ora- 
tor, brother  of  G.  L.  Prentiss  (q.v.):  b.  Port- 
land, Maine,  30  Sept.  1808;  d.  Natchez,  Miss.,! 
July  1850.  He  was  graduated  from  Bowdoin 
College,  Brunswick,  Maine,  in  1826,  removed  to 
Natchez,  studied  law,  and  in  1829  was  admitted 
to  the  bar  after  which  he  established  a  law 
practice  in  Vicksburg,  Miss.,  and  rapidly  gained 
high  rank  in  his  profession.  In  1835  he  was 
elected  to  the  Mississippi  legislature,  where 
he  won  a  reputation  as  an  orator  and  in  1837  he 
was  elected  to  Congress,  but  upon  arriving  at 
Washington  to  take  his  seat  found  it  occupied 
by  the  Democratic  candidate.  Col.  Claiborne. 
In  a  speech  of  great  brilliancy  and  power,  which 
continued  for  three  days,  he  argued  his  case 
before  the  House,  attracting  the  attention  of 
the  country  to  the  "Mississippi  Election  Case." 
The  controlling  vote  was  cast  by  the  speaker, 
James  K.  Polk,  and  Prentiss  was  defeated,  but 
at  the  polls  in  the  election  following  was  tri- 
umphantly elected.  His  speech  against  the  sub- 
treasury  bill  sustained  his  reputation  as  an 
orator,  but  at  the  close  of  his  term  he  declined  re- 
election. In  the  campaign  of  1840  he  actively 
supported  Gen.  Harrison  and  in  1845  he  stren- 
uously opposed  repudiation.  He  spent  the  last 
years  of  his  life  in  practice  in  New  Orleans, 
La.  Consult  G.  L.  Prentiss,  'Memoir  of  S.  S. 
Prentiss'    (185s). 

Prenzlau,  prents'low,  or  Prenzlow,  Ger- 
many, town  in  the  province  of  Brandenburg,  in 
Prussia;  on  the  Ucker  and  Lake  Uckcr,  57  miles 
north  by  east  of  Berlin.  It  is  divided  by  the 
river  into  an  old  and  a  new  town,  is  well  built. 


and  has  among  its  buildings  a  handsome  Gothic 
church  (erected  1325-40),  a  war  monument,  and 
a  gymnasium.  It  has  a  number  of  manufac- 
turmg  establishments,  machine  shops,  woolen 
mills,  tanneries,  sugar  works,  etc.  In  1806  a 
Prussian  corps  under  Prince  Hohenlohe  surren- 
dered hereafter  the  battle  of  Jena.  Pop.  (i8go) 
18,019;  (1900)  20,228. 

Preposition.     See   Grammar. 

Prerogative,  in  British  history,  a  term 
used  to  denote  an  exclusive  privilege  of  the 
Crown,  the  expression  the  prerogative  being 
employed  for  the  whole  or  any  part  of  such  ex- 
clusive privilege.  The  prerogative  may  be  con- 
fined or  limited  by  the  supreme  legislative  au- 
thority, and  has  in  fact  been  much  restricted, 
notably  by  Magna  Charta  (1215),  the  Habeas 
Corpus  Act  (1679),  and  the  Bill  of  Rights 
(1688). 

Presbyo'pia.    See  Sight,  Defects  of. 

Presbyter.    See  Bishop ;  Presbyteri.\ns ;  etc. 

Presbyterian  Church  in  the  United  States 
of  America.  The  history  of  Presbyterian- 
ism  in  the  United  States  is  closely  inter- 
woven with  that  of  the  country  at  large. 
The  early  colonists  were,  for  the  most  part,  those 
who  had  crossed  the  ocean  to  find  a  home  in  the 
New  World,  in  order  to  enjoy  religious  free- 
dom. They  came  for  conscience's  sake,  rather 
than  for  the  advancement  of  their  fortunes. 
They  claimed  the  rig'it  to  worship  God  accord- 
ing to  the  dictates  of  their  ow-n  consciences,  and 
to  govern  themselves  in  the  administration  of 
church  order  and  discipline.  They  were  bit- 
terly opposed  to  the  claims  of  prelacy.  Alike 
among  the  Congregationalists  of  New  England, 
the  Dutch  of  New  York,  the  Scotch-Irish  of 
Pennsylvania,  and  the  Huguenots  of  the  Caro- 
linas,  the  Calvinistic  or  Reformed  system  of 
doctrine  was  the  prevailing  belief.  The  Shorter 
Catechism  of  the  Westminster  Assembly,  em- 
bodied in  the  New  England  Primer,  had  a  more 
profound  influence  in  the  training  of  successive 
generations,  than  any  other  book  of  that  period, 
except  the  Bible.  It  was  the  working  creed  of 
the  men  who  laid  the  foundations  of  free  in- 
stitutions in  America.  The  organization  of  the 
church  among  the  colonists  was  determined 
largely  by  their  previous  associations  in  the  Old 
World.  The  New  England  colonists  were 
mostly  of  English-Puritan  extraction,  and  fa- 
vored the  Congregational  polity.  There  were, 
however,  two  parties  among  them ;  one  zealously 
favoring  Independency,  the  other  leaning  toward 
the  Presbyterian  polity.  The  former  belonged 
to  the  school  called  Brownists,  the  latter  to 
Barrowism.  A  strictly  Presbyterian  colony  was 
established  in  Salem,  Massachusetts  Bay,  under 
Roger  Conant  in  1625.  Among  those  who  held 
to  Presbyterian  views  was  Rev.  Richard  Den- 
ton, who  came  from  England  in  1630,  and  settled 
in  Watertown,  Mass.  Driven  out  by  opposition 
to  his  views,  he  removed  in  1644,  with  some  of 
his  congregation,  to  Hempstead,  Long  Island, 
where  a  church  was  organized  in  accordance 
with  the  Presbyterian  form.  The  earliest  or- 
ganization of  Presbyterianism  in  the  New  World 
was  made  in  the  Dutch  settlement  of  New  Am- 
sterdam, in  New  York,  in  1628.  It  was  a  Re- 
formed Dutch  church,  and  the  first  Protestant 
church  in  America.  Other  churches  of  this  de- 
nomination   were    organized    at    an    early    date 
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among  the  Dutch  settlements.  (See  Reformed 
Dutch  Church.)  While  the  Presbyterian  ele- 
ment was  found  in  all  of  the  colonies  from  New 
England  to  Georgia,  circumstances  prevented  its 
separate  organization.  In  New  England  the  pre- 
vailing form  of  government  was  Independency 
or  Congregational ;  in  New  York  Presbyterian- 
ism  was  of  the  Dutch  type,  and  only  Episcopacy 
was  allowed  among  the  English.  In  Virginia, 
Episcopacy  was  established  by  law,  and  was  in- 
tolerant toward  all  forms  of  disser.t.  Condi- 
tions were  more  favorable  to  Presbyterianism  in 
the  provinces  of  Pennsylvania,  New  Jersey, 
Delaware,  and  Maryland.  To  these  colonies 
came  a  large  number  of  emigrants  from  the 
North  of  Ireland,  and  from  Scotland.  The  reli- 
gious intolerance  prevailing  under  the  reign  of 
Charles  II.  led  them  to  seek  refuge  from  it  in 
the  New  World.  It  was  among  these  emigrants 
that  Presbyterianism  took  its  organized  form. 
In  answer  to  a  request  from  one  of  the  scat- 
tered groups  of  Presbyterians,  the  Presbytery  of 
Laggan,  Ireland,  sent  as  its  missionary,  Rev. 
Francis  Makamie,  in  1683.  He  journeyed  in  his 
missionary  work  as  far  south  as  the  Gcorgias, 
and  as  far  north  as  New  York.  He  finally  set- 
tled in  Rehoboth,  in  eastern  Maryland,  where  he 
organized  the  churches  of  Rehoboth  and  Snow 
Hill.  In  1704  he  returned  to  London,  seeking 
aid  for  his  work,  returning  in  1705,  and  bringing 
with  him  two  additional  ministers. 

There  was  also,  before  the  opening  of  the 
iSth  century,  a  Presbyterian  church  in  Phil- 
adelphia. Rev.  Jedediah  Andrews  was  its  pastor, 
in  1701.  In  170S  seven  ministers,  Makamie, 
Davis,  Wilson,  Andrews,  Taylor,  MacMish  and 
Hampton,  met  by  appointment  in  the  city  of 
Philadelphia  and  organized  a  Presbytery.  It 
was  the  first  Presbytery  in  America,  and  the  be- 
ginning of  the  American  Presbyterian  Church 
in  its  organized  form.  The  original  minutes  of 
this  Presbytery  are  in  the  archives  of  the  Pres- 
byterian Historical  Society  in  Philadelphia. 
This  Presbytery  was  subsequently  divided  into 
three,  which  were  included  in  a  Synod.  The 
Synod  held  its  first  meeting  17  Sept.  1717, 
in  Philadelphia.  In  1741  a  division  occurred  in 
the  Synod  resulting,  not  from  doctrinal  differ- 
ences, but  from  those  ecclesiastical  passions  and 
unregulated  zeal  which  have  so  often  disturbed 
the  church.  One  party  under  the  leadership  of 
the  Tenents,  father  and  son,  and  greatly  helped 
by  the  ministry  of  the  renowned  evangelist, 
Whitfield,  was  earnestly  solicitous  for  a  revival 
in  the  church,  charging  it  with  formalism  and 
worldly  conformity.  The  other  party,  the  con- 
servative, resisted  the  charge,  and  sought  to  re- 
strain by  ecclesiastical  action  what  they  consid- 
ered the  immoderate  zeal  of  the  revivalists.  The 
parties  were  known  respectively  as  the  New  Side 
and  the  Old  Side.  The  result  of  these  contro- 
versies was  the  establishment  of  two  independent 
synods,  the  Synod  of  New  York,  composed 
mainly  of  those  favoring  the  New  Side,  and  the 
Synod  of  Philadelphia,  favoring  the  Old  Side. 
Both  synods  unanimously  affirmed  their  adher- 
ence to  the  Westminster  Standards.  This  division 
lasted  17  years,  and  was  healed  by  the  re- 
union of  the  two  synods  in  1758,  under  the  name 
of  the  Synod  of  New  York  and  Philadelphia. 
With  the  reunion  came  renewed  effort  and  en- 
larged prosperity.  Churches  were  organized  in 
the    Carolinas,    Georgia,    Kentucky,    Tennessee, 


Virginia  and  Western  Pennsylvania.  This  en- 
largement of  the  Presbyterian  Church  had  an 
important  bearing  on  the  subsequent  efforts  of 
the  colonies  to  secure  their  independence.  The 
Presbyterians  everywhere  were  foremost  in  re- 
sisting civil  and  religious  oppression,  and  when 
the  period  of  the  Revolution  came,  were  unani- 
mously in  favor  of  independence,  and  the  estab- 
lishment of  a  government  on  republican  prin- 
ciples. Thirteen  months  before  the  signing  of 
the  Declaration  of  Independence,  in  Philadelphi.i, 
the  Presbyterians  of  Mecklenburg  County,  North 
Carolina,  had  drawn  up  and  signed  a  Declara- 
tion of  Independence  from  England,  and  also 
framed  a  system  of  local  government.  The 
Scotch-Irish  Presbyterians  in  Western  Pennsyl- 
vania declared  for  independence  in  May  1776. 
Ihe  Presbyterian  element  was  everywhere  a  de- 
termining factor  in  the  War  of  Independence. 
In  England,  the  rebellion  was  attributed  espe- 
cially to  the  Presbyterians.  Walpole  said  in  the 
English  Parliament,  ''Cousin  America  has  run 
off  with  a  Presbyterian  parson."  At  the  close  of 
the  Revolutionary  Vv'ar,  the  Synod  of  New  York 
and  Philadelphia  met,  May  1788,  and  revised  the 
Confession  of  Faith  and  the  Form  of  Govern- 
ment in  some  minor  matters,  which  were  re- 
quired by  the  change  of  allegiance  in  civil 
affairs.  At  the  same  meeting  it  was  resolved  to 
create  a  General  Assembly,  in  which  all  the 
presbyteries  should  be  represented  by  their  com- 
missioners. This  General  Assembly  held  its 
first  meeting  in  the  Second  Presbyterian  Church 
of  Philadelphia,  Thursday,  May  1789.  At  this 
time  the  church  had  16  presbyteries,  4  synods, 
177  ministers  and  431  churches.  Among  the 
first  acts  of  the  General  Assembly  was  one 
directing  that  efforts  should  be  made  to  send 
missionaries  to  the  frontier.  Before  the  close 
of  the  century,  numerous  churches  had  been  es- 
tablished in  the  West  and  South.  To  prevent 
collision  with  the  missionaries  who  went  out 
from  the  Congregationalists  in  New  England, 
the  General  Assembly,  in  1802,  entered  into  the 
Plan  of  Union  with  the  associated  churches  of 
Connecticut,  providing  for  the  orderly  organi- 
zation of  churches  in  mission  fields.  This  Plan 
of  Union  continued  in  force  until  1836,  when  it 
was  abrogated  by  the  General  Assembly.  It 
provided,  in  brief,  that  Congregational  churches 
might  settle  Presbyterian  ministers,  and  the  re- 
verse ;  and  that  if  a  congregation  was  composed 
partly  of  Congregationalists,  and  partly  of  Pres- 
byterians, this  fact  should  be  no  obstacle  to  their 
uniting  in  one  church,  and  settling  a  minister; 
and  that  such  a  church,  though  not  presbyterially 
organized,  should  have  a  representative  in  Pres- 
bytery. Its  operation  led  to  most  favorable  re- 
sults in  the  extension  of  the  church.  The  open- 
ing of  the  igth  century  was  a  time  of  wide- 
spread religious  revivals.  *The  Great  Awaken- 
ing" began  in  Kentucky,  and  it  was  attended 
there  with  some  manifestations  which  met  the 
disapproval  of  the  more  conservative  element  in 
the  Church.  In  view  of  the  great  demand  for 
ministers,  some  were  authorized  to  preach  who 
had  not  received  a  regular  classical  and  theologi- 
cal education.  There  were  also  a  few  who  held 
that  the  Confession  of  Faith  taught  fatalism. 
This  led  to  the  withdrawal  of  the  Cumhciiand 
Presbytery,  from  which  has  sprung  a  large  and 
influential  body  of  Presbyterians  known  as  the 
Cumberland    Presbyterian    Church.      This    sepa- 
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ration  took  place  1810.  (See  Cumberland  Pres- 
byterian Church.)  The  first  quarter  of  the 
century  was  one  of  rapid  growth  for  the  Church. 
The  tide  of  emigration  poured  westward,  and 
new  settlements  and  towns  were  founded.  In 
all  these,  the  missionaries  of  the  Church  found 
a  hopeful  and  fruitful  field  for  their  labors. 
During  this  period,  the  Board  of  Home  Mis- 
sions was  organized  (1814).  Theological  Sem- 
inaries for  the  education  of  ministers  were  also 
estabhshed;  Princeton  (1812);  Auburn  (1820); 
Western  Theological  Seminary,  Allegheny,  Pa. 
(1826)  ;  Union  Seminary,  Virginia  (1828)  ;  Co- 
lumbia, South  Carolina  (1828);  Lane  (1834); 
Hanover,  subsequently  removed  to  New  Albany, 
thence  to  Chicago,  and  now  known  as  ^McCorraick 
Theological  Seminary  (1829).  In  1825  appeared 
the  beginnings  of  a  controversy  which  ulti- 
mately resulted  in  the  disruption  of  the  Church. 
Various  causes  led  to  the  formation  of  two 
parties,  known  subsequently  as  the  Old  School 
and  the  New  School.  Chief  among  these  causes 
was  the  spread  of  New  Haven  Theology,  or 
Hopkinsianism,  which  was  supposed  to  be  con- 
trary to  the  doctrine  of  the  Confession  of  Faith. 
It  was  also  charged  that  through  the  Plan  of 
Union,  Presbyterian  order  had  been  subverted, 
and  that  innovations  in  worship  were  permitted 
in  certain  parts  of  the  Church.  In  1836  Dr. 
Albert  Barnes,  who  sympathized  with  the  new 
theology,  was  tried  for  heresy  before  the  Gen- 
eral Assembly,  and  acquitted.  The  previous 
year,  Dr.  Lyman  Beecher,  professor  in  Lane 
Theological  Seminary,  had  been  tried  for  heresy 
by  the  Presbytery  of  Cincinnati,  and  ultimately 
acquitted.  All  these  things  produced  intense 
excitement  in  the  Church,  and  widened  the 
breach  between  the  conservatives  and  the  lib- 
erals. The  Assembly  of  1837,  which  met  in 
Philadelphia,  in  response  to  a  memorial  signed 
by  a  large  number  of  ministers  and  elders  rep- 
resenting the  Old  School  party,  dissolved  the 
Plan  of  Union  with  the  Congregational  Church, 
and  exscinded  the  synods  of  Western  Reserve, 
Utica,  Geneva  and  Genesee. 

At  the  meeting  of  the  Assembly  in  Phila- 
delphia, 1838,  the  commissioners  from  the  ex- 
scinded synods  presented  themselves  and  asked  to 
be  enrolled ;  this  being  denied  them,  they  with 
their  friends  proceeded  to  organize  the  assembly, 
and  withdrew  to  hold  its  sessions  in  the  First 
Presbyterian  Church  of  Philadelphia.  With  the 
Old  School  party  remained  140  commissioners, 
while  136  gave  their  adhesion  to  the  newl>  or- 
ganized Assembly.  Thus  began  the  unhappy 
division  which  lasted  32  years.  Both  Assemblies 
had  the  same  name,  and  claimed  to  be  the  Gen- 
eral Assembly  of  the  Presbyterian  Church  in  the 
United  States  of  America ;  both  held  to  the 
same  confession  and  form  of  government.  Both 
Assemblies  engaged  zealously  in  the  work  of 
home  and  foreign  missions,  and  in  the  establish- 
ment of  institutions  of  learning.  Both,  also,  were 
troubled  by  questions  concerning  slavery.  As 
early  as  1787,  the  Presbyterian  Church  had  de- 
clared itself  in  favor  of  the  education  of  the 
slaves,  and  for  the  adoption  of  such  "prudent 
methods  as  would  procure  eventually  the  final 
abolition  of  slavery."  In  1815,  the  General  As- 
sembly adopted  a  strong  anti-slavery  document, 
in  wliich  it  expressed  regret  for  the  existence  of 
slavery  in  the  United  States,  urged  the  duty  of 
educating   slaves,   and    expressed    the   hope    for 


their  speedy  emancipation.  It  further  declared 
the  buying  and  selling  of  slaves  to  be  "incon- 
sistent with  the  spirit  of  the  Gospel."  These 
views  were  more  clearly  and  positively  avowed 
in  the  New  School  General  'Assembly  than  in 
the  Old  School  General  Assembly.  In  1858,  in 
consequence  of  some  decided  action  taken  with 
reference  to  slavery  and  emancipation,  six  south- 
ern synods  withdrew  from  the  New  School  As- 
sembly, and  constituted  themselves  the  "United 
Synod  of  the  Presbyterian  Church."  In  1864 
this  Synod  united  with  the  General  Assembly 
of  the  Presbyterian  Church  in  the  Confed- 
erate States.  The  passage  of  the  "Spring  Reso- 
lutions" by  the  General  Assembly  (Old  School) 
in  1861  led  to  the  withdrawal  from  that  As- 
sembly of  a  number  of  synods,  all  of  which 
were  within  the  bounds  of  the  Southern  Con- 
federacy. This  resolution  was  directed  against 
the  rebellion  in  the  South,  and  called  upon  all 
of  the  members  of  the  Church  to  support  the 
government  in  defense  of  the  integrity  of  the 
Union.  It  was  bitterly  opposed  by  the  com- 
missioners from  the  synods  in  the  South,  and  by 
a  small  number  from  the  Northern  States,  on 
the  ground  that  in  passing  it  the  Assembly 
transcended  its  prerogatives.  The  objectors 
urged  that  the  Assembly  had  no  right  to  define 
civil  duties.  The  vote  on  the  resolution  stood 
156  in  the  affirmative,  and  66  in  the  negative. 
The  action  resulted  in  the  withdrawal  of  the 
synods  in  the  seceding  States,  and  the  subse- 
quent formation  of  the  Presbyterian  Church 
in  the  Confederate  States  of  America.  In  1866 
the  General  Assembly  Old  School  and  the  Gen- 
eral Assembly  New  School  met  at  the  same 
time  in  St.  Louis,  when  steps  were  taken  with 
reference  to  the  reunion  of  the  two  bodies,  by 
the  appointment  of  committees  to  consider  a 
plan  of  union.  These  negotiations  terminated 
favorably,  and  the  basis  of  reunion,  which  was 
the  Confession  of  Faith,  after  being  approved  by 
the  presbyteries,  was  ratified  by  the  Assembly 
in  1869.  In  May  1870,  the  first  General  Assem- 
bly of  the  reunited  Church  met  in  Philadelphia. 
In  1837,  the  year  preceding  the  disruption,  the 
ministers  numbered  2,140,  the  churches  2,865 
and  the  membership  220,537.  At  the  time  of 
the  reunion,  there  were  4,238  ministers,  4,526 
churches  and  446,561  members.  Since  the  re- 
union, the  progress  of  the  Church  has  been 
marked  and  steadfast.  Two  notable  trials 
threatened  for  a  time  to  disturb  its  peace.  The 
first  was  that  of  Rev.  David  Swing,  1874,  for 
alleged  heresy  with  reference  to  the  divinity 
of  Christ.  This  case  was  settled  by  the  with- 
drawal of  Dr.  Swing  from  the  Church.  The 
second  was  the  trial  of  Prof.  Briggs  of  Union 
Theological  Seminary,  for  his  advocacy  of  those 
views  of  the  "higher  criticism"  which  it  was 
claimed  affected  the  fundamental  doctrines  of  the 
Christian  faith.  This  trial  resulted  in  the  con- 
demnation of  his  views,  his  suspension  from  the 
ministry,  and  his  subsequent  withdrawal  from 
the  Church. 

The  minutes  of  the  General  Assembly  for 
1903  show  that  the  Church  has  32  synods,  239 
presbyteries,  7,705  ministers,  374  licentiates  and 
evangelists,  and  7,822  churches  which  contrib- 
uted in  the  year,  for  home  missions,  $1,293,321 ; 
and  for  foreign  missions,  $905,089.  Its  total 
contributions  for  all  purposes  were  $17,561,377. 
This    branch    of    the    Presbyterian    Church    in 
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America  is  the  largest  numericalb',  and  occupies 
i  leading  position  among  the  churches  of  the 
land.  It  has  been  noted  for  its  missionary  la- 
bors, especially  in  foreign  lands,  its  zeal  for 
education,  and  its  unshaken  adherence  to  its 
doctrinal  standards.  For  the  prosecution  of  its 
work  it  has  Boards  of  Home  Missions,  Foreign 
Missions,  Education,  Publication  and  Sabbath 
School  work,  Church  Erection,  Ministerial  Re- 
lief, Freedmen,  and  Aid  for  Colleges  and  Acad- 
emies. It  has  also  in  connection  with  it,  numer- 
ous schools,  colleges,  universities  and  theolog- 
ical seminaries.  The  national  churches  of  Mexi- 
co and  Brazil,  both  Presbyterian,  have  been 
established  largely  through  its  instrumentality. 
It  has  synods  in  India  and  China,  and  its  mis- 
sion operations  are  carried  on  in  all  parts  of 
the  world. 

The  Cumberland  Presbyterian  Church. —  The 
origin  of  this  branch  of  the  Presbyterian  Church 
is  to  be  found  in  the  great  religious  revival 
which  swept  over  Kentucky  and  Tennessee,  at 
the  beginning  of  the  19th  century.  The  demand 
at  that  time  for  an  additional  number  of  min- 
isters in  that  region,  led  the  Presbytery  of  Cum- 
berland, in  connection  with  the  General  Assem- 
bly, to  license  and  ordain  a  number  of 
young  men  of  the  Presbyterian  Church,  who  had 
not  received  the  required  classical  and  theolog- 
ical training,  for  the  gospel  ministry.  This 
proceeding  was  contrary  to  the  rules  and  tra- 
ditions of  the  Church,  and  was  strenuously  op- 
posed by  those  who  stood  for  the  old  ecclesiastical 
order.  The  Synod  of  Kentucky  refused  to  sanc- 
tion the  acts  of  the  Presbytery,  and  this  decision 
was  finally  confirmed  in  part  by  the  General 
Assembly.  There  were  also  among  those  en- 
gaged in  this  controversy  some  divergencies  in 
doctrinal  belief,  especially  with  reference  to  what 
were  claimed  to  be  the  fatalistic  teachings  of 
the  Confession  of  Faith.  The  result  was  the 
withdrawal  of  those  who  were  dissatisfied,  and 
the  formation  of  an  independent  presbytery, 
called  the  Presbytery  of  CumberhtUd.  Those 
who  organized  it  recognized  as  their  standard 
of  doctrine  the  Confession  of  Faith  of  the  Pres- 
byterian Church,  but  made  provision  for  those 
who  objected  that  fatalism  was  taught  in  it.  The 
growth  of  this  Presbytery  was  rapid.  In  three 
years  it  grew  into  a  synod,  composed  of  three 
presbyteries,  and  numbering  60  churches. 

Its  first  meeting  was  held  October  5,  1813, 
when  it  proclaimed  a  summary  of  its  doctrines. 
A  year  later  it  revised  the  Confession  of  Faith,  to 
meet  its  views  regarding  the  articles  to  which 
exception  had  been  taken.  These  were,  specially, 
the  third  chapter  with  reference  to  the  decrees 
of  God,  and  the  article  with  reference  to  the  sal- 
vation of  infants.  The  new  church,  filled  with 
the  revival  zeal  of  its  origin,  made  rapid  ad- 
vances. In  1827  it  established  at  Princeton, 
Ky.,  an  institution  of  learning,  with  a  view 
to  securing  educated  men  for  the  ministry.  In 
1829  the  General  Assembly  of  the  Cumberland 
Church  was  organized,  consisting  of  five  synods. 
At  that  time  the  field  occupied  by  the  Church 
embraced  eight  States,  in  which  there  were  18 
presbyteries. 

Since  the  organization  of  the  General  As- 
sembly, the  growth  of  the  Church  has  been  rapid 
and  permanent.  Its  synods  extend  from  Penn- 
sylvania to  the  Pacific,  and  now  number  16.  The 
larger   portion   of   its   membership   is   contained 


within  the  boundaries  of  the  States  of  Alabama, 
Arkansas,  Illinois,  Indiana,  Kentucky,  Missis- 
sippi, Missouri,  Tennessee  and  Texas.  For  the 
prosecution  of  its  work  it  has  an  Educational  So- 
ciety, Boards  of  Ministerial  Relief,  Home 
and  Foreign  ^Missions,  Publication,  Sunday 
Schools  and  Young  Peoples  Societies.  It  has 
under  its  supervision  the  following  institutions 
of  learning,  Cumberland  University  at  Lebanon, 
Tenn. ;  James  Milliken  University  at  De- 
catur, 111.,  embracing  Decatur  College  and  Lin- 
coln College  at  Lincoln,  111.:  Missouri  Valley 
College  at  Marshall,  Mo.;  Trinity  University, 
Texas,  and  Waynesburg  College,  W'aynesburg, 
Pa.  The  Minutes  of  the  General  Assembly 
for  1902-3  show  that  it  has  a  total  member- 
ship of  185,113,  2,960  churches,  1,616  ordained 
ministers,  church  property  to  the  value 
of  $5,025,873 ;  and  that  its  total  contributions 
for  the  year,  for  all  purposes,  were  $923,660. 
During  its  history,  various  attempts  have  been 
made  to  restore  its  union  with  the  Presbjlerian 
Church  in  the  United  States  of  America,  but 
hitherto  they  have  failed  on  account  of  doctrinal 
differences.  At  the  present  time  committees  are 
negotiating  a  union  between  the  two  bodies, 
with  prospects  of  a  favorable  result. 

The  Colored  Cumberland  Presbyterian 
Church. —  Prior  to  the  Civil  War,  the  number 
of  colored  people  in  connection  with  the  Cum- 
berland Church  amounted  to  20,000.  In  times  of 
slavery,  they  worshipped  in  the  same  buildings 
with  their  masters,  a  particular  portion  of  the 
church  being  assigned  to  them;  but  they  were 
not  allowed  to  participate  in  the  government 
of  the  church.  After  the  Civil  War,  if  was 
deemed  expedient  that  these  members  should 
be  associated  in  a  separate  organization.  Ac- 
cordingly presbyteries  and  synods  were  formed, 
which  met  in  a  General  Assembly,  May  I,  1874. 
This  organization,  whose  statistics  are  rather 
indefinite,  now  reports  a  membership  of  35,000. 
It  has  one  educational  institution,  but  the  poverty 
of  the  people  has  prevented  them  for  obtaining 
a  thoroughly  educated  ministry. 

The  Presbyterian  Cliurcli  in  the  United 
States  (Southern). —  This  Church  had  its  origin 
at  the  beginning  of  the  Civil  War,  and  from 
causes  connected  with  it.  The  action  of  the 
General  Assembly,  Old  School,  in  1861  was  one 
of  the  leading  causes.  By  the  passage  of  the 
"Spring  Resolutions"  concerning  the  Civil  War, 
it  had  determined  for  all  under  its  jurisdiction, 
that  their  allegiance  was  due  to  the  national 
government.  A  minority  held  that  this  action, 
whether  true  or  false,  was  beyond  the  jurisdic- 
tion of  the  General  Assembly,  and  that  in  making 
it,  the  Church  was  transcending  her  sphere,  and 
usurping  the  duties  of  the  state,  which  alone  had 
the  power  to  define  civil  duties.  A  protest  was 
presented  against  this  action,  in  which  it  was 
urged  that  the  Assembly  in  thus  deciding  a  po- 
litical question,  and  in  making  that  decision 
binding  upon  those  under  its  care,  practically 
made  a  condition  of  church  membership  which 
violated  the  constitution  of  the  Church,  and 
usurped  the  prerogative  of  its  divine  Head. 
Presbyteries  in  the  seceding  States  generally 
coincided  with  this  view,  and  concluded  that  a 
separation  from  the  General  Assembly  was 
demanded  for  the  defense  of  a  great  truth,  and 
for  the  protection  of  the  liberty  with  which 
Christ  had  made  them   free.     The  organization 
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of  the  Confederate  States  furnished  another  rea- 
son.   It  was,  in  brief,  that  the  changed  condition 
of  civil  affairs  made  it  expedient  and  necessary 
that  the  presbyteries   within  the  bounds  of  the 
Confederacy  shouUi  be  organized  as  a  separate 
and  independent  body.   Accordingly  93  ministers 
and    ciders,    representatives    from    presbyteries, 
met  in  Augusta,  Ga.,  December  4,  1861,  and  con- 
stituted a  General  Assembly,  under  the  name  of 
the  General  Assembly  of  the  Confederate  States 
of  America.    They  adopted  at  the  same  time,  as 
their    standards    of    doctrine,    the    Westminster 
Confession  of  Faith,  and  the  Form  of  Govern- 
ment as  held  in  the  old  church.     At  the  close  of 
the  war,  the  name  of  the  church  was  changed  to 
the   Presbyterian   Church  in  the  United   States. 
In  1864  the   United  Synod  of  the  South,  com- 
posed  of  the  presbyteries   and   churches   which 
had  seceded   from  the  General  Assembly   (New 
School),    on    account   of   its    action    concerning 
slavery,  was  admitted  into  the  General  Assembly 
of    the     Confederate    States.      It    consisted    of 
120    ministers,    190    churches    and    12,000    com- 
municants.    In    1869   that  portion  of  the  synod 
of  Kentucky  which  had  separated  from  the  Gen- 
eral  Assembly    (Old   School)    in   1867,   was   re- 
ceived into  connection  with  the  Southern  General 
Assembly,  bringing  with  it  13,540  communicants. 
In    1874    the    independent    Synod    of    Missouri, 
which   had   separated   itself   from   the   Northern 
Assembly    on   account   of   its   action   concerning 
civil  affairs,  united  with  the  Southern  Assembly. 
The  churches  in  connection  with  this  Assembly 
are  almost  exclusively  in  what  is  known  as  the 
Southern  States,  and  for  that  reason  it  is  com- 
monly called  "the  Southern  General  Assembly" 
in   distinction    from   the   Assembly,    North.      Its 
missionary   and   benevolent    operations    are    not 
conducted    by    organized    boards,    but    through 
committees  elected  annually  by  the  General  As- 
sembly,   directly    responsible    to    it,    and    acting 
under    its     instruction.     It    carries    on    mission 
work  in  China,  Africa,  South  America,  Greece, 
Italy   and    Mexico.     Its  home   mission   work   is 
conducted  with  vigor  and  efficiency,  and  includes 
work  among  Indians   and   Negroes,   as   well  as 
the    white    population.      It   has    under    its    care. 
Union  Theological  Seminary  at  Richmond,  Va. ; 
the   Theological   Seminary   at    Columbia,   S.   C, 
and  the  Theological  Seminary  at  Louisville,  Ky. 
The  last  named  institution,  having  been  joined 
with  Danville  Seminary,  is  now  under  the  joint 
control  of  both  synods  of  Kentucky,  one  in  con- 
nection with  the  Northern  and  the  other  with 
the    Southern    Assembly.      This   branch    of   the 
Church,    while   holding   in   common   with   other 
Presbyterian    Churches,   the    Westminster    Con- 
fession and  Catechisms,  Larger  and  Shorter,  lays 
special    emphasis    upon    the    spirituality    of   the 
Church  in  its  functions.     It  insists  that  church 
courts  shall  be  governed  by  the  article  of  the 
Confession  which  says,  "synods  and  councils  are 
to  handle  or  conclude  nothing  but  that  which  is 
ecclesiastical."     Statistics  for  this  Church  in  the 
year     1903     are    as     follows:     Ministers     1,517, 
churches    3.044,    communicants    235,142,    Sunday 
School     scholars     155.768,     total     contributions 
$2,227,649. 

The  United  Presbyterian  Church  of  North 
America. —  This  organization  is  the  result  of  a 
union  between  the  Synod  of  the  Associate  Re- 
formed Church,  and  the  Associate  Synod,  com- 
monly known  as  the  Seceders.    This  union  took 


place  in  Pittsburg  May  26,  1S58.  The  basis  of 
it  was  the  Westminster  Confession  of  Faith,  with 
a  modification  of  the  chapter  on  the  power  of 
the  civil  magistrate,  the  Catechisms,  Larger  and 
Shorter,  and  a  Judicial  Testimony.  Most  of  the 
articles  in  this  testimony  are  held  in  common  by 
all  Evangelical  churches,  but  there  are  five  which 
are  special  to  this  denomination.  The  first  de- 
clares that  slave  holding  is  a  violation  of  the  law 
of  God,  and  contrary  both  to  the  letter  and 
spirit  of  Christianity.  The  second  declares 
that  all  secret  and  oath-bound  societies  arc  in- 
consistent with  the  genius  and  spirit  of  Chris- 
tianity, and  that  church  members  ought  not  to 
have  fellowship  with  such  associations.  The 
third  is  a  declaration  in  favor  of  close  com- 
munion ;  none  are  to  be  admitted  to  the  sealing 
ordinances  of  the  Church  e.xcept  such  as  give 
their  assent  to  its  doctrines.  The  fourth  de- 
clares the  duty  of  public  social  covenanting  at 
special  times.  The  fifth  afhrnis  that  it  is  the 
will  of  God  that  the  songs  contained  in  the 
Book  of  Psalms  should  be  used  exclusively  in 
public  worship,  and  that  hymns,  the  composition 
of  uninspired  men,  should  not  be  employed  in 
such  service.  In  all  other  respects,  the  laws, 
government,  and  discipline  of  this  church  are 
the  same  as  those  of  other  branches  of  the 
Presbyterian  Church.  It  has  been  distinguished 
for  the  careful  training  of  its  ministry.  It  has 
in  its  connection  two  theological  seminaries  and 
six  colleges.  For  the  execution  of  its  work  the 
United  Presbyterian  Church  has  seven  Boards, 
namely.  Home,  Foreign,  Freedmen's  Mission, 
Church  Erection,  Publication,  Education,  and 
Ministerial  Relief.  Its  Foreign  ^Mission  work 
has  been  extensively  carried  on  in  Trinidad, 
Syria,  India,  Egypt,  and  China. 

The  Reformed  Church  in  the  United  States 
(German  Reformed). — Previous  to  the  Revolu- 
tionary War,  a  considerable  number  of  emi- 
grants from  the  Palatinate,  a  district  of  Ger- 
many, emigrated  to  America  and  settled  in 
Pennsylvania.  They  were  members  of  the  Re- 
formed Church  ill  Germany,  and  were  men  of 
sterling  character  and  devoted  piety.  They  be- 
came important  factors  in  the  settlement  of 
Middle  and  Western  Pennsylvania,  and  also  took 
part  in  the  Revolutionary  War.  The  first  Ger- 
man Reformed  minister  settled  among  these 
emigrants  was  Philip  Boehm,  who  came  to 
America  in  1720.  In  1747  there  were  five  or- 
dained ministers  and  46  organized  churches. 
In  1793,  at  which  time  the  synod  was  divided 
into  classes,  there  were  22  ordained  ministers 
and  about  150  churches.  Subsequently  affiliated 
synods  were  organized  in  Ohio,  and  in  the  neigh- 
boring States ;  hut  it  was  not  until  the  year  1863 
that  organic  union  was  established  between  them. 
The  General  Synod  was  organized  November  18, 
1863,  in  Pittsburg,  Pa.  It  holds  its  sessions  tri- 
ennially.  It  is  a  delegated  body  composed  of 
an  equal  number  of  ministers  and  elders,  elected 
by  the  several  classes,  constituting  eight  synods. 
The  General  Synod  has  under  its  control  the 
various  boards  to  which  are  entrusted  the  work 
of  home  and  foreign  missions,  and  also  that  of 
the  Sunday  school.  The  membership  of  the 
church  is  located  in  the  northern  belt  of  the 
country  extending  from  the  New  England 
States  to  the  Pacific  slope,  and  southward  as 
far  as  North  Carolina. 

The  Reformed  Presbyterian  Church  in  North 
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America. —  This  organization  traces  its  ancestry 
to  the  Covenanters,  and  claims  to  be  a  Hneal 
descendant  of  the  Kirk  of  Scotland.  Its  name 
has  a  twofold  significance,  and  is  a  resume  of 
its  history.  It  is  called  Reformed,  to  indicate 
that  it  was  founded  on  the  principles  of  the 
Reformation,  and  Presbyterian,  because  of  its 
adoption  of  and  long  struggle  to  maintain  that 
form  of  government.  The  first  presbytery  of 
the  Reformed  Presbyterian  Church  in  America 
was  organized  in  1774.  In  1782  the  majority  of 
this  presbyterj'  united  with  the  Associate  presby- 
teries, and  formed  the  Associate  Reformed 
Church.  A  few  refused  to  accept  the  union, 
and  maintained  their  organization  in  what  was 
called  "praying  circles."  iMinisters  having  been 
obtained  from  Scotland,  in  1798  the  presbytery 
was  again  constituted.  In  1809  the  Synod  of  the 
Reformed  Church  was  organized  with  three 
presbyteries,  in  Philadelphia ;  through  the  in- 
crease of  churches  and  presbyteries,  a  General 
Synod  was  in  time  organized.  But  in  1833  a 
division  occurred  by  which  it  was  separated 
into  two  branches,  known  respectively  as  the 
Synod  of  the  Reformed  Church,  and  the  General 
Synod  of  the  Reformed  Church.  The  distinc- 
tive features  of  the  Reformed  Church  are,  first, 
the  Kingly  office  of  Christ  in  the  sense  that  na- 
tions as  well  as  individuals  are  his  subjects,  and 
should  acknowledge  his  authority.  Hence  Re- 
formed Presbyterians  "decline  to  hold  office  or 
to  exercise  the  right  of  suffrage  in  any  govern- 
ment that  does  not  clearly  own  Christ  as  king 
and  his  law  as  supreme."  Second,  the  exclusive 
use  of  the  Psalms  in  praise.  Third,  opposi- 
tion to  secret  and  oath-bound  societies.  Fourth, 
communion  restricted  to  church  mernbership. 
The  cause  of  the  division  of  the  synod  into  two 
branches  was  a  difference  of  opinion  concern- 
ing the  application  of  these  distinctive  principles, 
one  party  demanding  a  rigid,  and  the  other  a 
liberal  interpretation.  The  synod  of  the  Re- 
formed Church,  representing  the  "Old  Side,"  is 
the  stronger  of  the  two  branches.  It  has  now 
112  congregations,  1,127  ministers,  9,304  com- 
municants and  12  presbyteries.  The  General 
Synod  has  a  membership  of  4,500. 

The  Christian  Reformed  Church. —  The  or- 
ganization of  this  church  took  place  in  1857. 
It  is  lineally  descended  from  the  Reformed 
Church  of  Holland.  About  the  year  1847  a 
large  number  of  Hollanders,  connected  with  the 
Christian  Reformed  Church  of  the  Netherlands, 
emigrated  to  America  and  settled  in  Alichigan. 
For  a  short  time  they  became  associated  with 
the  Dutch  Reformed  Church,  now  the  Reformed 
Church  of  America ;  but  after  a  time  withdrew 
on  account  of  what  they  deemed  laxity  in  doc- 
trine and  discipline,  and  formed  an  organiza- 
tion of  their  own.  Its  membership  is  to  be 
found  mainly  in  the  States  of  Michigan,  Illinois, 
Iowa  and  New  Jersey,  with  a  few  scattered 
congregations  in  New  York,  Ohio,  _  Indiana, 
Wisconsin  and  Minnesota.  It  is  rigidly  Cal- 
vinistic  in  its  doctrines,  accepting  as  its  stand- 
ard the  articles  of  the  Synod  of  Dort,  and  the 
Heidelberg  Catechism.  It  is  opposed  to  secret 
oath-bound  societies,  and  use  almost  exclu- 
sively the  Psalms  in  the  service  of  praise.  It  uses 
also  a  liturgy  in  the  administration  of  the  sacra- 
ments, and  in  the  ordination  of  ministers  and 
elders.  Its  theological  school  is  in  Grand  Rap- 
ids,  Mich.     At   present    (1903)    it  numbers    i6r 


churches,  no  ministers,  9  presbyteries  and  over 
13,000  communicants.  Its  General  Synod  meets 
biennially,  at  Grand  Rapids,  Mich.  Its  minis- 
ters officiate  in  the  English,  German,  French, 
Bohemian  and  Hungarian  languages. 

The  Welsh  Calvinistic  Methodist. —  This 
branch  of  the  Presbyterian  body  is  derived  from 
the  Calvinistic  Methodist  Church  of  Wales. 
The  first  church  of  this  denomination  in  the 
United  States  was  organized  in  Remsen,  N.  Y., 
and  three  years  later  the  first  presbytery  was 
constituted.  On  Sept.  22,  1869,  the  General  As- 
sembly was  organized  and  held  its  sessions  in 
Columbus,  Ohio ;  and  it  has  met  triennially  ever 
since.  Its  standards  of  doctrine  are  the  same  as 
those  of  the  parent  church  in  Wales.  Its  sys- 
tem of  government  is  presbyterian.  It  has  now 
6  sj'nods,  162  churches,  88  ministers  and  12,146 
members.  The  church  exists  among  the  Welsh 
in  13  States  of  the  Republic. 

The  Associate  Reformed  Synod  of  the  South. 
—  The  origin  of  this  synod  dates  Ijack  to  the 
year  1821.  It  was  the  result  of  a  secession  from 
the  Associate  Reformed  Church  on  account  of 
differences  concerning  psalmody  and  commu- 
nion questions.  Its  membership  is  confined 
principally  to  the  Southern  States,  and  num- 
bers about  12.000.  Its  doctrinal  symbols  are  the 
same  as  those  of  other  Reformed  churches. 

There  are  also  in  the  United  States  several 
organizations  of  Presbyterians  known  respec- 
tively as.  The  Associate  Church  of  North  .\mer- 
ica.  The  Reformed  (Covenanted)  and  The  Re- 
formed in  the  United  States  and  Canada.  The 
number  of  their  adherents  is  small,  not  exceed- 
ing 2,000. 

Presbyterian  Churches  in  Canada. —  Presby- 
terianism  in  Canada  is  of  Scottish  origin,  and 
in  it  are  to  be  found  representatives  of  every 
shade  of  Presbyterianism  that  has  appeared  in 
the  British  islands.  _  Its  early  history  is  marked 
by  divisions,  which  in  course  of  time  have  been 
overcome.  In  1831  the  Synod  of  the  Presby- 
terian Church  of  Canada,  in  connection  with  the 
Church  of  Scotland,  was  organized.  Meanwhile 
other  Presbyterian  ministers,  chiefly  of  the  As- 
sociate Church  of  Scotland,  organized  them- 
selves as  the  United  Synod  of  Upper  Canada. 
These  two  bodies  were  united  in  1840.  Pre- 
vious to  this  union  another  church  had  been 
formed  under  the  name  of  the  United  Presby- 
terian Church  in  Canada.  On  10  July  1844,  25 
ministers,  in  connection  with  the  Church  of 
Scotland,  who  were  in  sympathy  with  the  Free 
Church  movement  in  Scotland,  withdrew  from 
the  synod,  and  constituted  themselves  a  separate 
body,  under  the  name  of  the  Presbyterian  Church 
of  Canada.  For  17  years  these  three  bodies 
maintained  a  separate  existence ;  but  in  1861  a 
union  was  effected  between  the  United  Presby- 
teries and  the  representatives  of  the  Free 
Church,  under  the  name  of  the  Synod  of  the 
Canada  Presbyterian  Church.  This  synod  en- 
tered upon  a  prosperous  career,  and  in  1870  the 
Supreme  Court  of  this  church  was  for  the  first 
time  constituted  as  a  General  Assembly.  In 
1866  a  union  was  accomplished  between  the 
churches  of  Nova  Scotia  and  New  Brunswick; 
and  in  1S68  the  synods  of  Nova  Scotia  and  New 
Brunswick,  in  connection  with  the  Church  of 
Scotland,  formed  one  synod.  A  general  union 
of  all  the  churches  took  place  in  the  year  1875, 
into  which  union,  under  the  name  of  the  Pres- 
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byterian  Church  of  Canada,  came  the  Presby- 
terian Chiircli  in  Canada,  in  connection  with  the 
Church  of  Scotland,  the  Canada  Presbyterian 
Church,  the  Church  of  the  Lower  Provinces, 
and  the  Church  of  the  Maritime  Provinces  in 
connection  with  the  Church  of  Scotland.  This 
union  was  cordial,  and  it  has  been  followed  by 
marked  progress  and  substantial  prosperity. 
The  united  Church  is  vigorously  engaged  in  the 
work  of  home  and  foreign  missions,  and  has 
five  theological  seminaries. 

Bibliograf'hy. —  For  the  Churches  of  the 
United  States:  Hodge,  'Constitutional  History 
of  the  Presbyterian  Church  in  the  U.  S.  A.^  ; 
Gillett,  'History  of  the  Presbyterian  Church  in 
the  U.  S.  A.';  Patton,  'Popular  History  of  the 
Presbyterian  Church';  Hays,  'Presbyterians'; 
Patterson,  'American  Presbyterians';  <A  Short 
History  of  American  Presbyterians  from  its 
Foundation  to  the  Reunion  in  1869'  ;  Thomp- 
son, 'The  Story  of  the  Churches  Presbyterian'  ; 
Baird,  'A  History  of  the  New  School'  (1868)  ; 
Nains,  'History  of  the  Divisions  of  the  Presby- 
terian Church  in  U.  S.  A.'  ;  Webster,  'History 
of  the  Presbyterian  Church  in  America'  ;  'The 
Presbyterian  Church  Throughout  the  World' 
(1874)  ;  'Minutes  of  the  General  Assembly  from 
1789  to  1901'  ;  Smith,  'The  Creed  of  Presby- 
terians' ;  Sprague,  'Annals  of  the  American 
Pulpit';  Magill  and  others,  'Centennial  His- 
torical Discourses'  ;  Breed,  'Presbyterians  of  the 
Revolution.'  For  the  Churches  of  Canada: 
Gregg,  'A  History  of  Presbyterianism  in  Can- 
ada.' Samuel  J.  Niccolls,  D.D., 
Ex-Moderator,  Presbyterian  Assembly. 

Presbyterian  System,  Alliance  of  the  Re- 
formed Churches  throughout  the  World  hold- 
ing the.  Previous  to  1870  the  desire  had  been 
frequently  expressed  that  the  various  branches  of 
the  Presbyterian  Churches  could  be  united  in 
some  general  alliance  which  would  express  the 
generic  unity  of  Presbyterianism.  Some  at- 
tempts had  been  made  in  this  direction, 
but  the  first  official  step  in  this  country 
was  taken  by  the  General  Assembly  of 
the  Presbyterian  Church  U.  S.  A.  at  its 
sessions  in  Baltimore  1873.  As  a  result 
of  this  action,  the  Alliance  was  formed  by 
representatives  from  different  Presbyterian 
Churches  in  London,  England,  in  the  year  1875. 
The  Alliance  is  composed  of  representatives 
from  different  branches  of  the  Presbyterian 
Church  throughout  the  world.  The  action  of  its 
General  Council  is  not  legally  binding  upon  any 
of  the  Churches,  but  only  advisory  in  its  char- 
acter. It  has,  however,  been  enabled  through 
its  counsels  to  regulate  the  mission  work  of 
the  Church,  and  to  bring  different  branches  of 
the  Presbyterian  family  into  closer  relations,  for 
mutual  support.  The  Alliance  has  held  seven 
General  Councils:  the  first  was  in  Edinburgh, 
Scotland,  1877;  the  second  in  Philadelphia, 
U.  S.  A.,  1880;  the  third,  in  Belfast,  Ireland, 
1884;  the  fourth  in  London,  England,  1888;  the 
fifth  in  Toronto,  Canada,  1892;  the  sixth  in 
Glasgow,  Scotland,  1896;  the  seventh  in  Wash- 
ington, D.  C,  1890.  The  eighth  Council  will 
be  held  at  Liverpool,  England,  in  1904.  The 
churches  connected  with  the  Alliance  number 
more  than  90,  and  are  located  in  all  parts  of  the 
world.  The  adherents  of  the  Presbyterian  and 
Reformed  Churches  represented  in  the  Alliance, 
number  about  25,000,000.    The  following  tables 


show  the  number  of  communicants  in  America 
and  Great  Britain,  and  the  number  of  adherents 
in  other  countries : 

IN     THE    UNITED     STATES. 

The  Presbyterian  Church  in  the  U.   S.  A 1,067,477 

The  Presbyterian   Church   in   the   U.    S 235,142 

The  United   Presbyterian   Church   of    N.   A...  135,651 

The  Cumberland     Presbyterian     Church 185,113 

The  Reformed   (Dutch)    Church   in  America..  ii3,4g9 

Christian   Reformed  Church  in   N.  A 18,877 

The  Reformed   (German)  Church  in  the  U.  S.  255,912 

Reformed    Presbyterian    Church,    Synod 9,640 

The  .Associate  Reformed  Synod  of  the  South..  11,903 
Reformed  Presbyterian  Church.  General  Synod  4,500 
The   Welsh  Calvinistic  Methodist  or  Presbyte- 
rian Church  in  the  U.  S.  A 13,500 

Other     Churches 2.000 

Total      2,053,214 

IN    CANADA. 

The  Presbyterian   Church   in    Canada 219,570 

Church   of    Scotland   in    Canada 10,000 

IN   ENGLAND  AND  WALES. 

The  Presbyterian  Church  of  England 78,037 

The   Church   of   Scotland   in   England 3,800 

Calvinistic   Methodist  or   Presbyterian   Church 

in    Wales , 160,000 

IN    IRELAND. 

The  Presbyterian   Church   in  Ireland 106,053 

The  Reformed  Presbyterian  Church  in  Ireland  4.000 

Other     Churches 2,000 

IN    SCOTLAND. 

The  Church  of  Scotland 668,335 

The   United    Free   Church   of   Scotland 495,259 

Other    Churches 5,000 

EUROPE. 

Bohemia    70,000 

France     800,000 

Germany    3,000,000 

Holland     2,500,000 

Hungary    2,000,000 

Switzerland     1,700,000 

Other    Countries 500,000 

MISCELLANEOUS. 

Africa     400,000 

Asia     400,000 

Australasia    700,000 

South  .America 60,000 

Consult:  'Minutes  of  the  Presbyterian  Al- 
liance'  (1877-99). 

Samuel  J.  Niccolls,  D.D., 
Ex-Moderator,  Presbyterian  Assembly. 

Presbyterianism,  a  term  derived  from 
the  Greek  word  ir/)e<r/3irrfpo!,  meaning  "an  elder," 
defines,  primarily,  a  system  of  church  govern- 
ment. As  such,  it  stands  midway  between 
Episcopacy  or  Prelacy,  and  Independency  or 
Congregationalism.  It  affirms  that  the  Church, 
as  to  its  government,  is  a  theocracy  under  law 
to  Christ,  its  supreme  and  only  Head  and  Law- 
giver ;  but  the  powers  of  government  are  vested 
in  the  body  of  believers,  and  are  to  be  exercised 
through  their  chosen  representatives  called 
"elders."  It  denies  the  claim  of  one  man,  or 
of  a  special  class  of  men,  to  rule  the  Church 
by  virtue  of  a  divine  right.  In  opposition  to 
papacy  and  prelacy,  it  asserts  the  right  of  the 
Church  to  govern  itself  through  its  chosen  rep- 
resentatives, administering  rule  and  discipline 
according  to  the  word  of  God.  "The  radical 
principles  of  Presbyterian  Church  government 
and  discipline  are:  that  the  several  different 
congregations  of  believers,  taken  collectively, 
constitute  one  church  of  Christ,  called  em- 
phatically. The  Church: — that  a  larger  part  of 
the  church  or  a  representation  of  it,  should  gov- 
ern a  smaller,  or  determine  matters  of  contro- 
versy which  arise  therein ;  that  in  like  manner 
a    representation    of    the    whole    should    govern 
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and  determine  in  regard  to  every  part,  and  to 
all  the  parts  united;  that  is,  that  a  majority 
shall  govern ;  and.  consequently,  that  appeals  may 
be  carried  from  lower  to  higher  judiciaries,  till 
they  be  finally  decided  by  the  collected  wisdom 
and  united  voice  of  the  whole  church.  For 
these  principles  and  this  procedure,  the  exam- 
ple of  the  Apostles  and  the  practice  of  the 
primitive  Church  are  considered  as  authority.'* 

The  Presbyterian  form  of  government  is  es- 
sentially republican.  It  differs  from  Congre- 
gationalism in  that  it  asserts  the  visible  organic 
unity  of  the  Church  in  the  sense  that  all  local 
or  individual  churches  are  included  imder  one 
government,  in  which  the  majority  governs. 
In  accordance  with  its  representative  form  of 
government,  it  has  a  succession  of  church  courts 
or  judicatories.  First  in  order  is  the  session, 
or  consistory,  of  the  local  church,  chosen  by  its 
members.  Next  is  the  presbytery,  having  juris- 
diction over  the  ministers  and  churches  within 
a  certain  limited  district  It  is  composed  of  the 
ministers,  and  one  elder  from  each  church  in  the 
district.  The  synod,  likewise  a  representative 
body,  has  jurisdiction  over  the  presbyteries;  and 
there  must  be  at  least  three  presbyteries  to  com- 
pose a  synod.  The  boundaries  of  synods  in 
America  are  usually,  and  for  the  sake  of  con- 
venience, coterminous  with  the  boundaries  of  the 
States  in  which  they  are  located. 

The  highest  court  is  called  the  General  As- 
sembly, or  General  Synod.  It  is  a  representative 
body,  composed  of  an  equal  number  of  ministers 
and  elders  elected  by  the  presbyteries.  The 
number  of  representatives  from  each  presbytery 
varies  according  to  the  membership  of  the  pres- 
bytery ;  but  each  presbytery  is  entitled  to  be 
represented  by  one  minister  and  one  ruling  elder. 
The  General  Assembly  represents  all  the 
churches  under  its  care.  It  exercises  admin- 
istrative, legislative  and  judicial  powers,  and  its 
decisions  are  final  and  binding  upon  all  the 
lower  courts,  when  made  in  accordance  with 
the  constitution  of  the  Church.  Another  char- 
acteristic of  Presbyterianism  is  the  parity  or 
equality  of  the  ministry.  According  to  its 
teachings,  there  are  but  two  permanent  official 
orders  in  the  Church,  bishops  or  elders,  and 
deacons.  The  first  includes  both  teaching  and 
ruling  elders.  The  term  deacon  includes  the 
two-fold  distinction  of  male  and  female.  The 
deacons  are  those  to  whom  is  especially  com- 
mitted the  administration  of  the  charities  of  the 
church   (Acts  vi.  3). 

Presbyterians  claim  for  their  order  and  form 
of  government,  apostolic  and  scriptural  sanction. 
Some  among  them  have  gone  so  far  as  to  assert 
that  the  presbyterian  form  of  government  is 
jus  divinum,  and  that  none  other  can  be  allowed 
ill  the  church.  This  extreme  position,  how- 
ever, has  had  but  very  few  advocates. 

The  general  view  is,  that  it  is  an  ancient 
form  of  government  having  apostolic  sanction, 
and  that  it  is  agreeable  to  Holy  Scripture.  The 
main  argument  by  which  this  view  is  supported 
is  in  brief  this:  The  office  of  elder  was  estab- 
lished in  the  Old  Testament  Church  in  the 
earliest  time.  The  elders  were  a  distinct  class 
of  oflfice  bearers  in  the  Hebrew  commonwealth, 
and  ruled  in  the  synagogue  or  local  church. 
In  biblical  history  they  are  mentioned  as  rep- 
resentatives of  the  people  (Exodus  iii.  16  and 
iv.  24 ;  I  Samuel  viii.  4 ;  2  Samuel  v.  3 ;  i  Kings 
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viii.  i).  They  were  especially  prominent  in  the 
synagogue  worship,  familiar  to  the  Jews  from 
the  time  of  the  return  from  the  Babylonian 
captivity.  Each  synagogue  had  a  bench  of 
elders,  with  a  presiding  officer  known  as  the 
"chief  ruler,"  to  which  was  entrusted  the  over- 
sight of  the  congregation.  Tlie  "rulers"  of  the 
synogague,  mentioned  in  the  gospel  narrative, 
were  these  elders.  The  government  of  the 
synagogue,  with  its  system  of  apellate  courts 
terminating  in  the  Sanhedrin,  was  presbyterian 
(Edersheim,  *Life  of  Christ,'  Vol.  II.,  p.  552). 
Jesus  Christ  and  His  chosen  apostles,  the  found- 
ers of  the  Christian  Church,  had  been  trained  in 
the  synagogue  and  were  accustomed  to  no  other 
form  of  church  government.  They  knew  that 
it  had  been  previously  sanctioned  by  prophets, 
priests,  and  kings,  all  through  the  history  of  the 
chosen  people.  It  was  but  natural  that  the 
same  form  of  government  should  be  adopted  in 
the  new  church  or  "Ecclesia,"  the  body  of  those 
"called  out"   from  the   synagogue. 

That  the  synagogue  furnished  the  model  for 
the  government  of  the  Christian  Church,  is  con- 
firmed by  the  statements  of  the  Apostles.  Acts 
xiv.  23  and  xx.  17-18;  i  Peter  v.  I  ;  I  Timothy 
iv.  14  and  v.  17.  It  is  further  claimed  that  the 
terms  episcopos  and  presbyleros,  signifying  re- 
spectively bishop,  and  elder,  are  equivalent 
terms  designating  the  same  office.  Elders  and 
deacons  constituted  the  office  bearers  of  the 
early  Church.  In  course  of  time  the  "chief 
ruler"  came  to  be  known  as  episcopos,  the 
bishop  of  the  church ;  but  each  church  had  its 
own  bishop  or  overseer.  They  were  what  the 
Presbyterian  pastor  is  at  the  present  time. 
Such  in  general  are  the  grounds  upon  which 
Presbyterians  claim  that  their  form  of  govern- 
ment is  both  primitive,  apostolic,  and  con- 
formed to  the  New  Testament  Church  order. 
Whatever  may  have  been  the  primitive  form 
of  church  government  in  the  Christian  Church, 
it  is  a  historical  fact  that  from  the  3d 
century  what  is  known  as  prelacy  became  the 
prevailing  order,  culminating  in  the  papacy.  At 
the  time  of  the  Reformation  (1692-1700)  all  the 
Reformers  desired  to  restore  to  the  people 
their  primitive  rights,  but  there  was  consider- 
able diversity  of  opinion  as  to  methods.  John 
Calvin,  in  Geneva,  was  the  first  to  organize  a 
representative  government  in  a  practical  form, 
by  restoring  the  eldership  to  the  church. 

His  conception  of  the  eldership  was  adopted 
in  the  Reformed  churches  of  Scotland,  France, 
Holland,  and  practically  in  Germany.  It  was 
through  the  struggle  to  maintain  a  representa- 
tive form  of  government,  as  against  the  claims 
of  prelacy,  that  the  term  "Presbyterian"  was 
applied  to  the  churches  holding  that  form  of 
government.  The  Church  of  Scotland  and  the 
Reformed  churches  of  France  and  Holland  are 
Presbyterian  as  to  their  form  of  government. 
Most  of  the  Reformed  churches  have  adopted, 
with  slight  modifications,  the  Presbyterian  polity. 
The  Methodist  Episcopal  Church  in  America,  the 
largest  of  the  Protestant  bodies,  while  Episcopal 
in  name,  has  become  Presbyterian  in  fact,  so 
far  as  polity  is  concerned.  In  the  Protestant 
Episcopal  Church  there  is  now  representation 
from  the  laity,  and  the  powers  of  the  presbyters 
have  been  greatly  enlarged.  The  Lutheran 
Church  in  the  United  States  is  also  Presbyterian 
in  polity. 
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The  Doctrines  of  the  Presbyterian  Church. 
—  While  the  term  "Presbyterian"  defines,  pri- 
marily, a  polity  or  form  of  church  government, 
it  is  also  definitive  of  a  system  of  doctrine, 
known  as  the  Calvinistic  or  Reformed.  So  far 
as  doctrine  is  concerned,  Presbyterianism  and 
Calvinism  are  synonymous.  It  is  a  popular 
mistake  to  suppose  that  Presbyterians  accept  all 
the  teachings  of  the  great  Genevan  reformer, 
John  Calvin;  but  his  statement  of  the  Pauline 
or  Augustinian  system  of  theology  is  generally 
accepted  by  all  branches  of  the  Presbyterian 
family,  and  is  embodied  substantially  in  their 
Confessions.  The  five  distinguishing  features 
of  the  Calvinistic  doctrine  are:  the  absolute 
sovereignty  of  God  in  creation,  providence,  and 
redemption ;  the  fall  of  man  and  his  utter 
inability  to  save  himself  from  the  consequences 
of  his  transgression ;  the  election  from  this 
fallen  race  by  the  sovereign  grace  of  God  of  a 
certain  number  unto  eternal  life ;  the  provision 
made  for  their  salvation  in  Jesus  Christ :  their 
effectual  calling  by  the  Holy  Spirit;  and  their 
perseverance  in  divine  grace,  assured  by  the 
indwelling  of  the  Holy   Spirit. 

The  accepted  symbols  of  the  Presbyterian 
faith  are,  the  Canons  of  the  Synod  of  Dort,  1619 
A.D.,  the  Westminster  Confession  of  Faith  with 
the  Catechisms,  Larger  and  Shorter,  1648  A.D., 
and  the  Heidelberg  Catechism,  1563  a.d.  (See 
DoRT,  Synod  of,  and  Westminster  Assembly.) 
These  symbols  are  regarded  as  subordinate 
standards.  Presbyterians  receive  the  Scriptures 
of  the  Old  and  New  Testament  as  the  supreme 
standard,  "the  only  infallible  rule  of  faith  and 
practice."  In  America,  the  most  widely  accepted 
symbol  of  faith  is  the  Westminster  Confession, 
slightly  modified  from  its  original  form.  In 
the  year  1900  a  movement  was  inaugurated  in 
the  largest  denomination  of  the  Presbyterian 
Church,  for  a  revision  of  the  Confession  of 
Faith.  This  movement  resulted  in  the  adoption 
in  the  year  1903  of  an  explanatory  statement 
with  reference  to  the  third  chapter  of  the  Con- 
fession of  Faith,  and  in  sundry  minor  amend- 
ments. The  Assembly  also  adopted  a  Brief 
Statement  of  Doctrine  to  be  used  in  the  churches 
under  its  care.  The  Confession  of  Faith  as  re- 
vised still  remains  the  authoritative  standard  of 
the  church.  Ministers  and  office  bearers  are 
required  to  subscribe  to  it  in  the  following 
terms :  "Do  you  sincerely  receive  and  adopt 
the  Confession  of  Faith  of  this  Church  as  con- 
taining the  system  of  doctrine  taught  in  the 
Holy  Scriptures?"  But  the  only  requirement 
for  admission  to  the  communion  of  the  Presby- 
terian Church  is  faith  in  the  Lord  Jesus  Christ, 
as  tlie  divine  Saviour  of  men. 

While  claiming  that  their  polity  is  lawful  and 
agreeable  to  the  Word  of  God,  and  that  their 
system  of  doctrine  is  that  taught  in  Holy  Scrip- 
ture, Presbyterians  recognize  all  other  churches 
holding  to  the  essential  doctrines  of  Christianity 
as  parts  of  the  one  Catholic  Church. 

History  of  the  Presbyterian  Church. — The 
history  of  Presbyterianism  begins  with  the  re- 
organization of  the  church  in  the  Reformation 
period,  at  a  council  held  in  Zurich  26  Oct.  1523, 
at  which  the  principles  of  primitive  Presbyteri- 
anism were  formally  adopted,  and  thereafter  be- 
came the  distinctive  features  of  the  Reformed 
Churches  in  Switzerland,  France.  Belgium,  Hol- 
land,    and     Prussia.    They    were     adopted     by 


the  Church  of  Scotland  which,  under  the  leader- 
ship of  John  Kno.K,  separated  herself  from  the 
papacy.  They  were  also  introduced  into  Eng- 
land about  1572  by  Cartwright.  In  Scotland, 
and  in  the  North  of  Ireland,  Presbyterianism 
has  continued  to  be  the  dominant  faith ;  and  from 
these  great  centres  it  has  e-xerted  an  influence 
extending  throughout  the  world. 

The  Church  of  Scotland. —  Presbyterianism 
in  Scotland  is  divided  into  different  branches, 
chief  of  which  is  the  Church  of  Scotland,  corn- 
monly  known  as  the  Established  Church.  It  is 
the  state  church,  supported  by  the  government. 

It  was  organized  in  1560  and  legally  estab- 
lished in  1592  by  the  Scottish  Parliament.  It  is, 
numerically,  the  largest  church  in  Scotland,  and 
its  various  enterprises  are  carried  on  with  great 
energy  and  liberality. 

The  Free  Church  of  Scotland.— This  branch 
of  Presbyterianism  originated  in  a  separa- 
tion from  the  Established  Church  in  the 
year  1843.  The  immediate  cause  of  the  disrup- 
tion was  diversity  of  views  on  the  subject  of 
patrotiage.  One  of  the  principles  of  Presby- 
terian government  is,  that  *no  minister  should 
be  intruded  upon  a  congregation  contrary  to  its 
will."  By  Act  of  Parliament,  the  right  to  ap- 
point ministers  to  vacant  churches  had  been 
conferred  on  certain  landed  proprietors  connected 
with  the  parishes.  The  General  Assembly  for 
many  years  protested  against  this  enactment, 
but  to  no  avail.  The  exercise  of  this  legal  right 
in  a  particular  case  led  ultimately  to  the  with- 
drawal of  a  large  number  of  ministers  and 
churches  from  the  establishment,  and  to  the 
organization  of  the  Free  Church  of  Scotland. 
But  the  great  underlying  reason  for  this  move- 
ment was,  the  determination  to  maintain  the 
spiritual  independence  of  the  church  from  the 
civil  power,  and  her  liberty  to  obey  the  Lord 
Jesus  Christ  as  the  Supreme  Head  of  the  Church. 
The  new  organization  grew  rapidly  and  took  a 
foremost  place  in  missionary  and  educational 
work. 

The  United  Presbyterian  Church  of  Scotland. 
—  This  organization  originated  13  May  1847  in 
a  union  between  the  United  Secession  and  the 
Relief  Churches.  These  churches  had  originated 
from  doctrinal  differences  in  the  past,  and  the 
harsh  exercise  of  discipline  in  the  Establishment. 
The  United  Church  has  been  distinguished  for 
its  missionary  zeal  and  progressive  spirit.  It 
has  been  said  of  it,  that  it  has  done  more  for 
the  diffusion  of  the  gospel  throughout  the  world 
than  any  other  denomination  of  its  size,  except 
the  Moravians.  As  early  as  1862  negotiations 
for  a  union  of  this  branch  of  the  church  with 
the  Free  Church  were  commenced,  but  without 
success  until  in  the  year  1900  the  two  bodies 
were  united  under  the  name  of  The  United 
Free  Church  of  Scotland. 

Its  first  General  Assembly  met  in  Edinburgh, 
October  1901.  The  statistics  for  the  United 
Free  Church  for  1902  are  as  follows :  Member- 
ship, 495.259;  Sunday  School  scholars,  244.339: 
Bible  Class  pupils,  89.889;  contributions  for  all 
purposes,  $5,250,000.  There  are  in  the  church  il 
synods,  64  presbyteries,  and  1,800  ministers. 

The  Presbyterian  Church  of  England. —  Pres- 
byterianism in  England  is  associated  with  the 
great  Puritan  movement  in  that  country.  It 
manifested  itself  in  the  famous  Westminster  As- 
sembly,  1643.     When  prelacy   was  abolished  by 
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the  Long  Parliament,  Presbyterianism  was  estab- 
lished in  its  stead,  29  June  1647,  and  for  20 
years  it  was  the  national  church  of  England. 
But  opposed  by  Cromwell  and  Independency, 
on  the  one  side,  and  by  the  Episcopal  Church  on 
the  other,  it  was  destined  to  lose  its  position. 
After  the  restoration  of  Charles  II..  and  on  St. 
Bartholomew's  Day,  it  was  dis-established  and 
2,000  ministers,  most  of  them  Presbyterian,  were 
ejected  from  their  parishes.  In  1686  Presby- 
terianism was,  by  act  of  parliament,  denied  civil 
and  religious  rights.  The  passing  years  brought 
some  amelioration,  as  a  more  tolerant  spirit  per- 
vaded legislation :  but  from  that  time  until  1850 
it  had  only  a  feeble  existence.  Since  the  latter 
date,  through  the  imion  of  various  scattered 
churches,  Presbyterianism  has  greatly  revived 
in  England.  In  1876  these  churches  were  gath- 
ered in  one  Synod  and  are  known  as  the  Presby- 
terian Church  of  England.  Its  membership  num- 
bers 79,000. 

Welsh  Cahinistlc  Methodist  (Presbyterian). 
— This  church  represents  Presbyterianism  in 
Wales.  The  movement  which  resulted  in  the 
establishment  of  this  church  began  in  1736.  It 
has  now  a  General  Assembly,  whose  decisions  are 
binding  upon  the  churches  in  all  matters  of  con- 
troversy between  them.  Its  Confession  of  Faith 
in  all  essential  articles  is  in  harmony  with  the 
Westminster  Confession,  and  with  the  Thirty- 
Nine  Articles  of  the  Church  of  England.  Its 
leading  Theological  Seminary  is  at  Bala,  North 
Wales.  It  has  also  under  its  care  a  college  at 
Trevecca,  South  Wales.  It  has  both  Home  and 
Foreign  Missionary  Societies,  and  a  fund  for 
the  support  of  aged  and  infirm  ministers.  The 
above  named  churches  are  the  principal  branches 
of  the  Presbyterian  Church  in  the  United  King- 
dom of  Great  Britain.  In  addition  to  these  there 
are  in  Scotland  the  Reformed  Presbyterian 
Church,  and  the  original  Secession  Church  of 
Scotland,  with  a  combined  membership  of  about 
5,000;  and  in  England  a  branch  of  the  Church  of 
Scotland. 

The  Irish  Presbyterian  Church. —  Presby- 
terian ministers  began  their  work  in  Ireland  as 
early  as  1594,  but  on  account  of  persecution,  Pres- 
byterianism did  not  obtain  a  permanent  footing 
there  until  1642.  It  found  its  home  in  the  north- 
ern part  of  the  island,  and  in  the  Province  of 
Ulster.  Its  progress  was  at  first  hindered  by 
divisions,  and  by  the  presence  of  Arianism  which 
was  openly  avowed  by  some  of  its  ministers.  In 
1840,  the  various  churches  were  united  in  one 
body  under  the  name  of  the  General  Assembly 
of  the  Presbyterian  Church  in  Ireland.  Since 
this  union  the  Irish  Presbyterian  Church  has  oc- 
cupied a  commanding  position  in  the  country.  It 
has  at  present  more  than  half  a  million  people 
under  its  care,  560  congregations,  over  600  min- 
isters, 5  synods,  and  37  presbyteries.  For  a 
time  its  ministers  were  supported  by  the  Rcgiitm 
Doiiniii — -a  grant  from  the  state.  About  thirty- 
three  years  ago  this  grant  was  commuted  into  a 
genera!  fund  amounting  to  $3,000,000.  This  is 
the  basis  of  the  Sustentation  Fund,  the  income 
from  which,  increased  by  voluntary  contribu- 
tions from  the  churches,  supports  the  ministry. 
The  church  has  large  Foreign  Missions,  and  has 
under  its  care  the  Assembly's  College  at  Belfast, 
and  the  Magee  College,  Londonderry.  For 
the  last  150  years  there  has  been  a  con- 
stant    stream    of    emigration     from    the    north 


of  Ireland  to  America  and  the  British  colonies, 
so  that  the  Irish  Presbyterian  Church  has  been 
largely  instrumental  in  establishing  Presbyter- 
ianism in  other  parts  of  the  world. 

Presbyterian  Churches  in  Europe. —  The  Re- 
formed churches  of  the  Reformation  period  in 
Switzerland,  France,  Germany,  Bohemia,  and  the 
Netherlands  were  generally  Presbyterian  as  to 
their  form  of  government.  In  addition  to  these 
is  the  ancient  church  of  the  Waldensians,  dating 
from  primitive  times  and  now  established  in  va- 
rious parts  of  Italy  and  Switzerland.  In  later 
years  the  Presbyterian  Church  has  been  ex- 
tended to  Spain,  Hungary,  Austria,  Russia,  and 
Norway.  The  number  of  adherents  in  Europe 
is  10,320,000. 

Bibliography. —  For  the  Churches  of  Scot- 
land: Histories  of  the  Scottish  Church  by  Cal- 
derwood,  Spottiswoode,  Row,  Woodrow,  Cook, 
Lee,  Grub,  Cunningham,  and  Stanley;  Hill, 
'View  of  the  Church  of  Scotland*  ;  Dunlop, 
'Book  of  the  L^niversal  Kirk'  ;  and  'Collection 
of  Articles  of  Faith  of  Authority  in  the  Church 
of  Scotland.' 

For  the  Churches  of  England:  McCrie,  'An- 
nals of  English  Presbytery'  ;  Skeats,  'History  of 
Free  Churches  in  England';  Brook,  'Life  of 
Thomas  Cartwright*  ;  Grosart,  'Representative 
Nonconformists.' 

For  the  Churches  of  Ireland,  and  Continent 
of  Europe:  'Records  of  a  General  Council  of 
the  Presbyterian  Churches'    (1877-99). 

Samuel  J.  Niccolls,  D.D., 
Ex-Moderator,   Presbyterian   Assembly. 

Pres'bytery,  in  Presbyterian  churches,  a 
court  of  judicature  consisting  of  all  the  minis- 
ters of  the  denomination  within  a  given  district, 
and  of  ruling  elders,  one  from  each  church  ses- 
sion. Each  meeting  is  opened  with  prayer  by 
the  moderator.  The  functions  of  the  court  are 
purely  executive,  not  legislative.  It  has  super- 
vision of  all  the  congregations  within  its  terri- 
torial limits,  hears  appeals  from  decisions  of 
the  several  sessions,  examines  candidates  for 
the  ministry,  issues  licenses  to  probationers,  or- 
dains ministers,  and  in  general  guards  the  spi- 
ritual interests  of  the  congregations  under  its 
charge  in  matters  whether  of  doctrine  or  of 
discipline. 

Prescott,  pres'kot,  George  Bartlett,  Amer- 
ican electrician:  b.  Kingston,  N.  H..  16  Sept. 
1830;  d.  New  York  18  Jan.  1894.  He  studied 
electricity  and  telegraphy,  and  from  1847-58  was 
manager  of  several  telegraph  offices  in  Con- 
necticut and  Massachusetts,  becoming  in  the 
latter  year  superintendent  of  the  American  Tele- 
graph Company,  and  in  1866  accepted  the  same 
position  with  the  Western  Union  Company. 
He  was  electrician  of  the  International  Ocean 
Telegraph  Company  in  1873-80,  was  actively 
interested  in  various  telephone  and  telegraph 
companies,  and  was  one  of  the  promoters  ol  the 
former.  He  discovered  the  electrical  origin 
of  aurora  borealis  in  1852,  invented  several 
improvements  in  telegraph  and  telephone  instru- 
ments, was  engaged  with  Edison  in  the  inven- 
tion of  the  duplex  and  the  quadruplex  tele- 
graph which  he  successfully  launched  on  the 
market,  and  introduced  in  this  country  the  Euro- 
pean system  of  despatching  messages  through 
pneumatic  tubes.  He  published  in  the  'Boston 
Journal'  and  in  the  'Atlantic  Monthly'  accounts 
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of  his  discoveries  concerning  the  aurora  boreahs 
and  also  wrote:  "History,  Theory  and  Prac- 
tice of  the  Electric  Telegraph'  (i860);  <1  he 
Speaking  Telephone'  (1878):  'Bells  E  ectnc 
Speakini  Telephone'  (1884);  'Ihe  Electric 
Telephone'    (.1890)  I  etc. 

Prescott,  Oliver,  American  soldier:  b. 
Groton,  Mass.,  27  April  1731 ;  d-  there  17  Nov. 
1804  He  was  graduated  from  Harvard  in  1750 
and  engaged  in  the  practice  of  medicine.  He 
was  an  officer  in  the  State  militia  with  rank 
as  major,  lieutenant-colonel,  and  in  1776  became 
a  member  of  the  board  of  war.  In  1777  he  was 
elected  to  the  supreme  executive  council  of  his 
State,  and  in  1778  received  rank  as  third  major- 
general  of  militia.  He  resigned  soon  after  his 
promotion  to  second  major-general  in  1781  and 
was  empowered  by  the  government  to  cause 
the  arrest  of  any  person  whom  he  should  con- 
sider dangerous  to  the  commonwealth.  In  1779 
he  was  made  judge  of  the  probate  court  of  Mid- 
dlesex County,  Mass.,  and  played  an  important 
part  in  the  suppression  of  Shays'  rebellion  in 
1786-7. 

Prescott,  William,  American  soldier, 
brother  of  O.  Prescott  (q.v.)  ;  b.  Groton,  Mass., 
20  Feb.  1726;  d.  Pepperell,  Mass.,  13  Oct.  1795- 
He  served  with  the  rank  of  lieutenant  in  the 
expedition  against  Nova  Scotia  under  Wilson 
in  1755.  and  was  offered  a  commission  in  the 
British  army.  He  declined  the  honor  and  lived 
in  retirement  until  the  battle  of  Lexington  in 
1775  when  he  organized  a  regiment  of  which 
he  became  colonel,  and  joined  the  Continental 
camp  at  Cambridge.  At  the  battle  of  Bunker 
Hill  he  was  very  conspicuous,  really  command- 
ing the  patriot  forces  and  displaying  the  great- 
est courage  and  ability.  He  served  in  the  Con- 
tinental army  two  years  and  then  retired  from 
active  duty  with  the  exception  of  a  short  service 
as  a  volunteer  at  Saratoga  in  1777.  He  was 
a  member  of  the  Massachusetts  legislature  for 
several  years.  Consult  Parker,  'Colonel  Wil- 
liam Prescott,  the  Commander  in  the  Battle  of 
Bunker's  Hill'    (1875). 

Prescott,  William  Hickling,  American  his- 
torian:  b.  Salem,  Mass.,  4  May  1796;  d.  Boston 
28  Jan.  1859.  In  181 1  he  entered  Harvard  Col- 
lege, and  graduated  in  1814.  He  long  had  trou- 
ble with  his  eyesight,  which  eventually  became 
so  weak  that  during  the  latter  half  of  his  life 
he  could  read  only  for  a  few  moments  at  a 
time,  and  could  scarcely  see  to  write  at  all. 
He  had  early  resolved  to  devote  himself  to  a 
literary  life,  and  soon  after  leaving  college  went 
to  Europe,  and  spent  two  years  in  traveling 
through  England,  France,  and  Italy.  The  sub- 
ject for  which  his  inclination  and  abilities  more 
especially  fitted  him  was  history,  and  he  pub- 
lished his  'History  of  the  Reign  of  Ferdinand 
and  Isabella  the  Catholic'  in  1838.  The  suc- 
cess which  this  achieved  was  most  decisive.  It 
was  received  with  the  utmost  enthusiasm  both 
in  America  and  Europe ;  was  soon  translated 
into  French,  Spanish,  and  German ;  and  its 
author  was  elected  a  member  of  the  Royal  Acad- 
emy of  Madrid.  Prescott's  next  work  was  the 
"History  of  the  Conquest  of  Mexico,  with  a 
Preliminary  View  of  the  Ancient  Mexican  Civil- 
ization, and  the  Life  of  the  Conqueror  Hernando 
Cortez'  (1843').  which  was  received  with  equal 
favor,  and  in  1847  appeared  the  'History  of  the 


Conquest  of  Peru,  with  a  Preliminary  View  of 
the  Civilization  of  the  Incas.'  Prescott  now 
began  the  'History  of  the  Reign  of  Philip  II.,' 
and  no  pains  nor  expense  were  spared  by  him  to 
render  the  result  commensurate  with  the  under- 
taking. He  received  the  most  liberal  co-opera- 
tion from  all  quarters,  public  and  private,  and 
everywhere  both  public  and  private  collections 
were  thrown  open  to  his  inspection.  In  1855 
the  first  two  volumes  of  the  work  appeared  en- 
titled, 'The  History  of  the  Reign  of  Philip  II., 
King  of  Spam,'  and  in  1858  the  third  volume. 
In  1856  Prescott  published  an  edition  of  Rob- 
ertson's 'History  of  the  Reign  of  Charles  V.,' 
with  notes  and  supplement,  containing  an  ac- 
count of  the  emperor's  life  after  his  abdication. 

The  labors  of  Prescott  afford  a  remarkable 
instance  of  the  success  of  indomitable  industry 
and  perseverance  carried  out  in  the  face  of  what 
might  otherwise  appear  almost  insurmountable 
obstacles.  Partial  blindness  preventing  him 
from  consulting  personally  the  authorities  from 
which  he  drew  his  materials,  he  had  them  read 
aloud  to  him.  His  first  reader  knew,  however, 
no  language  but  English.  The  historian  "taught 
him,"  as  he  says,  "to  pronounce  the  Castilian, 
suited,  I  suspect,  much  more  to  my  ear  than  to 
that  of  a  Spaniard."  He  afterward  obtained  the 
services  of  a  reader  acquainted  with  several  of 
the  continental  languages.  Prescott's  contem- 
poraries laid  strong  emphasis,  and  not  unjustly, 
on  the  thoroughness  of  his  research.  But  un- 
fortunately modem  discovery  has  done  much  to 
correct  his  pictures  of  early  American  civiliza- 
tion, for  his  information  on  which  he  had  no 
recourse  save  the  Spanish  chroniclers.  Hence 
'The  Conquest  of  Mexico'  and  'The  Conquest 
of  Peru'  are  now  to  be  valued  less  for  their 
historical  accuracy  than  for  the  sweep  of  the 
narrative  and  unfailing  interest  of  the  style. 
Indeed,  this  "easy  flow  of  language"  and  "fault- 
less lucidity,"  praised  by  Bancroft,  is  every- 
where apparent  in  Prescott's  work.  He  has  not 
escaped  the  charge  of  too  highly  coloring  his 
scenes  for  the  sake  of  dramatic  effect.  He  was 
not  an  analytical  investigator,  but  rested  con- 
tent with  a  splendid  synthetic  arrangement  of 
the  concrete  facts  which  he  sincerely  labored 
to  obtain.  This  artistic  sense  and  breadth  of 
scope  gave  to  his  work  an  interest  and  a  popu- 
larity not  known  in  the  case  of  many  historians. 
A  collection  of  eminent  opinions  on  Prescott 
may  be  seen  in  the  familiar  'Dictionary  of  Au- 
thors,' by  Allibone.  His  contributions  to  pe- 
riodicals were  collected  under  the  title  of  'Bio- 
graphical and  Critical  Essays'  (New  York,  1845; 
London,  1861  ).  A  complete  edition  of  his  work 
has  been  published  in  15  volumes  (new  ed. 
1890).  Consult  the  'Life'  by  Ticknor  (1864); 
Ogden,  'William  Hickling  Prescott'    (1904). 

Prescott,  Ariz.,  city,  county-seat  of  Yava- 
pai County ;  on  the  Santa  Fe,  P.  &  P.  railroad ; 
about  13.S  miles  north  of  Phcenix,  the  capital  of 
the  Territory.  The  plateau  upon  which  the 
city  is  situated  has  here  an  altitude  of  about 
5,000  feet.  Prescott  was  formerly  the  capital 
of  the  Territory.  It  is  in  the  midst  of  a  rich 
mining  region  ;  the  chief  minerals  mined  in  the 
vicinity  are  copper,  silver,  and  gold.  Consider- 
able attention  is  given  to  stock  raising  and  there 
is  some  lumbering.  There  is  here  Saint  Mary's 
Hospital  and  home  for  children,  and  Saint 
Mary's     Sanitarium,     The     educational     institu- 


WILLIAM    HICKLINt;    I'RESLOTT. 


PRESCRIPTION— PRESIDENTIAL  BEE 


tions  are  Saint  Joseph's  Academy,  Saint  Xa- 
vier's  Indian  School,  public  and  parish  schools, 
and  a  public  library.  Pop.  (1890;  1,759;  U900) 
3,559- 

Prescrip'tion,  in  medicine,  a  statement  or 
formula,  usually  in  writnig  and  made  by  a 
physician,  containing  directions  for  the  prepara- 
tion' and  use  of  medicines  or  remedies  for  a 
patient.  Formerly  prescriptions  were  written  al- 
together in  Latm,  but  in  this  country  and  in 
Scotland  English  is  now  chiefly  used  for  the 
directions,  Latin  being  reserved  for  the  names 
of  ingredients.  In  England  both  prescriptions 
and  directions  are  still  usually  written  in  Latin. 
In  prescribmg  the  physician  may,  from  the  na- 
ture of  the  case,  use  an  officinal  or  extempo- 
raneous preparation.  Prescriptions  are  now 
much  more  simple  than  formerly.  The  parts 
of  a  regular  prescription  are  four,  as  follows ; 
(l)  The  superscription,  with  the  date,  name  of 
patient,  and  the  sign  S,  an  abbreviation  of  recipe 
(take)  ;  (2)  the  inscription,  that  is,  the  body 
of  the  formula,  containing  names  and  names  of 
ingredients;  (3)  the  subscription  —  directions 
for  the  apothecary;  (4)  the  signature,  com- 
prising directions  to  the  patient  regarding  the 
use  of  the  medicines  or  remedies  prescribed, 
and  followed  by  the  signature  (sometimes  ini- 
tials) of  the  physician.  The  prescription  is 
composed  of  ingredients  each  designed  for  a  par- 
ticular purpose.  The  most  active  of  these  is 
called  the  base;  the  adjuvant  is  meant  to  pro- 
mote the  action  of  the  first;  the  corrigent  or 
corrective  is  intended  to  modify  that  action; 
and  to  these  is  added  the  excipient,  also  called 
the  vehicle,  etc.,  for  the  purpose  of  imparting 
to  the  whole  a  form  or  consistency  convenient 
and  agreeable  for  use. 

Presenta'tion,  in  ecclesiastics,  means  the 
nomination  of  one  or  several  candidates  to  a 
vacant  office  in  the  church.  In  ecclesiastical 
benefices  the  usual  rule  is  that  if  the  patron  fails 
to  present  within  six  months  after  a  vacancy 
has  been  intimated  to  him,  the  jus  dcvolutum 
takes  place ;  in  other  words,  the  patron  loses  his 
right,  which  in  consequence  devolves  on  the 
party  before  whom  the  presentation  should  have 
been  laid,  as  the  bishop  under  Episcopacy,  and 
the  presbytery  under  Presbyterianism. 

Presentation  at  Court.  See  Court,  Pres- 
'entation  at. 

Present'ment,  in  law,  is  properly  speak- 
ing the  notice  taken  by  a  grand  jury  of  any 
offence,  from  their  own  knowledge  or  observa- 
tion, without  any  bill  of  indictment  being  laid 
before  them  at  the  suit  of  the  crown ;  as  the 
presentment  of  a  nuisance,  a  libel,  or  the  like, 
upon  which  the  officer  of  the  court  must  after- 
ward frame  an  indictment  before  the  party  pre- 
sented can  be  put  to  answer  it.  The  term  is 
also  used  to  include  inquisitions  of  office,  and 
indictments  by  a  grand  jury;  or  to  express  the 
formal  notice  taken  in  copyhold  courts  of  the 
deaths  of  tenants,  surrenders  and  admittances 
taken  out  of  court,  and  sinn'lar  circumstances. 

Preservation  of  Food.  See  Food  Preser- 
vation. 

Preservation,  Fort.     See  Oswegatchie. 

Preservatives.      See  Antiseitic. 

Presidency.  See  United  States,  Presi- 
dency. 


President,  signifying  he  who  presides.     It 

is  used  for:  (1)  the  principal  member  of  a  so- 
ciety or  association,  who  takes  the  chair  when 
present  at  meetings;  (2)  the  chief  official  of  a 
company  or  board;  (3)  the  head  of  a  university 
or  college,  or  of  a  learned  faculty;  (4)  the 
elected  chief  of  a  republic.  In  the  United  States 
the  president  is  the  chief  e.xecutive  of  the  gov- 
ernment. He  is  commander-in-chief  of  the  army 
and  navy  of  the  country,  and  has  the  nom- 
ination of  most  of  the  executive  officers  of  the 
government,  besides  a  large  number  of  judicial 
and  administrative  functionaries.  He  is  elected 
for  a  term  of  four  years,  and  is  eligible  for  any 
number  of  re-elections,  though,  in  conformity 
with  the  precedent  set  by  George  Washington, 
no  President  has  yet  been  elected  more  than 
twice.  The  President  has  a  veto  power  and 
unlimited  pardoning  prerogative  as  to  offend- 
ers against  National  laws.  His  salary  is 
$50,000  a  year,  and  his  residence,  during  his 
presidency,  is  the  White  House  in  Washington. 
He  is  elected  by  an  electoral  college,  which  in 
some  contingencies  makes  the  choice  by  States, 
and  he  may  receive  a  minority  of  the  popular 
vote  and  yet  be  legally  chosen  to  the  office.  In 
case  of  his  death  or  total  disability  the  functions 
of  the  office  devolve  on  the  Vice-President,  who 
is  elected  coincidently  with  the  President,  and 
is  the  presiding  officer  of  the  Senate.  The  fol- 
lowing is  the  list  of  Presidents  up  to  the  pres- 
ent: George  Washington,  1789  and  1793;  John 
Adams,  1797;  Thomas  Jefferson,  1801  and  1805; 
James  Madison,  1809  and  1813;  James  Monroe, 
1817  and  1821  ;  John  Quincy  Adams,  1825;  An- 
drew Jackson,  1829  and  1833;  Martin  Van 
Buren,  1837:  William  Henry  Harrison  (died 
4  April  1841),  1841  ;  John  Tyler  (elected  as 
Vice-President),  1841  ;  James  Knox  Polk,  1845; 
Zachary  Taylor  (died  9  July  1850),  1849;  Mil- 
lard Fillmore  (elected  as  Vice-President), 
1850;  Franklin  Pierce,  1853;  James  Buchanan, 
1857 :  Abraham  Lincoln  (assassinated  14  April 
1865),  1861  and  1865;  Andrew  Johnson  (elected 
as  Vice-President),  1865;  Ulysses  S.  Grant, 
1869  and  1873;  Rutherford  B.  Hayes,  1877; 
James  A.  Garfield  (died  by  assassination  19 
Sept.  1881),  188 1  ;  Chester  A.  Arthur  (elected 
as  Vice-President),  1881 ;  Grover  Cleveland, 
1885;  Benjamin  H.  Harrison.  1889:  Grover 
Cleveland,  1893;  William  McKinley,  1897  and 
1900  (assassinated  6  Sept.  1901)  ;  Theodore 
Roosevelt  (elected  as  Vice-President)  1901. 

President,  The,  the  name  of  an  American 
frigate,  the  flagship  of  Capt.  John  Rodgers  in 
the  early  part  of  the  War  of  1812  (q.v.).  It 
was  a  sister  ship  of  the  Constitution  and  the 
United  States.  It  defeated  the  British  ship 
Endymion  on  15  Jan.  1815,  but  was  obliged  to 
surrender  to  her  consorts. 

President's  March,  the  title  of  a  popular 
American  national  air  composed  in  1789  by 
Pfyles,  leader  of  the  orchestra  at  the  John 
Street  Theatre,  New  York.  It  was  played  for 
the  first  time  on  Trenton  Bridge  as  Washington 
rode  over  on  his  way  to  be  inaugurated.  Later 
Hopkinson  set  the  words  of  'Hail  Columbia' 
to  the  air,  and  it  became  immensely  popular 
under  that  name. 

Presidential  Bee,  in  American  politics,  an 
expression  referring  to  a  man  who  has  aspira- 
tions to  the  presidential  chair  and  uses  his  influ- 
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ence  accordingly.  Such  a  one  is  said  to  have 
the  "presidential  bee  in  his  bonnet." 

Presidential      Electors.       See      Electors, 

Uniteu   St.\tes   PrESIDEiNTI.^L. 

Presidential     Succession,     the     order     in 

which  a  vacancy  in  the  otfice  of  the  President  of 
the  United  States  can  be  filled  pending  a  new 
election.  The  49th  Congress  passed  a  measure 
entitled  "An  Act  to  provide  for  the  perform- 
ance of  the  duties  of  the  office  of  President  in 
the  case  of  removal,  death,  resignation,  or  ina- 
bility both  of  the  President  and  Vice-President.* 
The  measure  was  approved  by  the  President  19 
Jan.  1886.    The  text  is  as  follows : 

§  I.  Be  it  enacted  by  the  Senate  and  House  of 
Representatives  of  the  United  States  of  America  in 
Congress  assembled,  That  in  case  of  removal,  death, 
resignation,  or  inability  of  both  the  President  and 
Vice-President  of  the  United  States  the  Secretary  of 
State,  or  if  there  be  none,  or  in  case  of  his  removal, 
death,  resignation,  or  inability,  then  the  Secretary  of 
the  Treasury,  or  if  there  be  none,  or  in  case  of  his 
removal,  death,  resignation,  or  inability,  then  the  Secre- 
tary of  War,  or  if  there  be  none,  or  in  case  of  his 
removal,  death,  resignation,  or  inability,  then  the  At- 
torney-General, or  if  there  be  none,  or  in  case  of  his 
removal,  death,  resignation,  or  inability,  then  the  Post- 
master-General, or  if  there  be  none,  or  in  case  of  his 
removal,  death,  resignation,  or  inability,  then  the  Secre- 
tary of  the  Navy,  or  if  there  be  none,  or  in  case  of  his 
removal,  death,  resignation,  or  inability,  then  the  Sec- 
retary of  the  Interior,  shall  act  as  President  till  the 
disability  of  the  President  or  Vice-President  is  re- 
moved or  a  President  shall  be  elected:  Provided,  That 
whenever  the  powers  and  duties  of  the  ofhce  of  Presi- 
dent of  the  United  States  shall  devolve  on  any  of  the 
persons  named  herein,  if  Congress  be  not  then  in  ses- 
sion, or  if  it  would  not  meet  in  accordance  with  law 
within  20  days  thereafter,  it  shall  be  the  duty  of  the 
person  on  whom  said  powers  and  duties  shall  devolve 
to  issue  a  proclamation  convening  Congress  in  extra- 
ordinary session,  giving  20  days'  notice  of  the  time  of 
meeting. 

§  2.  That  the  preceding  section  shall  only  be  held  to 
describe  and  apply  to  such  officers  as  shall  have  been 
appointed  by  the  advice  and  consent  of  the  Senate 
to  the  offices  therein  named,  and  such  as  are  eligible  to 
the  office  of  President  under  the  Constitution,  and 
not  under  impeachment  by  the  House  of  Representa- 
tives of  the  United  States  at  the  time  the  powers  and 
duties  of  the  office  shall  devolve  upon  them  respectively. 

Presidio,  pre-sid'i-o,  a  Spanish  word 
which  means  "a  fort."  It  is  applied  especially 
to  four  fortified  Spanish  forts  on  the  coast  of 
Morocco :  Alhucemas,  Ceuta,  Melilla,  and 
Peiion  de  Velez.  The  military  settlements  made 
by  the  Spaniards  in  California  have  usually  re- 
tained the  name  "Presidio"  for  the  military 
posts.  The  chief  Presidios  of  Spanish  Califor- 
nia were  massive  forts  at  Los  Angeles,  Mon- 
terey, San  Diego,  and  Santa  Barbara. 

Presidio  of  San  Francisco,  Cal.,  a  United 
States  military  post  in  the  suburbs  of  the  city 
of  San  Francisco.  It  contains  1,480  acres.  It 
was  established  as  a  military  post  by  Spain, 
and  Mexico  continued  it  until  it  was  ceded  to 
the  United  States  in  1S48.  It  was  established 
as  a  United  States  military  post  in  1850. 

Press,  in  mechanics,  see  Met.\l-working 
M.\ciiinery;  in  printing,  see  Printing  Press. 

Press,  Freedom  of  the,  the  right  of  every 
citizen  to  print  whatever  he  chooses,  which  at 
the  same  time  does  not  prevent  his  being  amen- 
able to  justice  for  the  abuse  of  this  liberty. 
The  right  of  printing  rests  on  the  same  abstract 
grounds  as  the  right  of  speech,  and  it  might 
seem  strange  to  a  man  unacquainted  with  his- 
tory that  printing  should  be  subjected  to  a 
previous  censorship,  as  it  is  in  some  States,  and 
has  been  in  all,  any  more  than  speaking,  and 
that  the  liberty  of  the  press  should  be  expressly 


provided  for  in  the  constitutions  of  most  free 
States.  But  when  we  look  to  history  we  find 
the  origin  of  this,  as  of  many  other  legislative 
anomalies,  in  periods  when  politics,  religion, 
and  individual  rights  were  confusedly  intermin- 
gled. It  is  only  since  men's  views  of  the  just 
limits  of  government  have  become  clearer  that 
the  liberty  of  the  press  has  been  recognized 
as  a  right ;  and  to  England  we  are  particularly 
indebted  for  the  establishment  of  this  principle. 
The  existence  of  a  censorship  of  the  press  was 
for  centuries,  however,  deemed  an  essential  to 
the  safety  of  all  European  governments.  Lib- 
erty of  printing,  as  we  understand  it,  is  a  com- 
paratively modern  notion ;  Milton's  plea  for  a 
free  press  met  with  no  response  from  his  own 
party,  nor  for  very  many  years  later  was  it  the 
cue  of  any  party  in  the  English  commonwealth 
to  refrain  from  suppressing  the  writings  of 
their  political  opponents.  In  England  the  lib- 
erty of  the  press,  soon  after  printing  was  intro- 
duced, was  regulated  by  the  king's  proclama- 
tions, prohibitions,  charter  of  license,  etc.,  and 
finally  by  the  court  of  star-chamber.  The  Long 
Parliament,  after  their  rupture  with  Charles  I., 
assumed  the  same  power.  The  government  of 
Charles  II.  imitated  their  ordinances,  and  the 
press  did  not  really  become  free  till  the  ex- 
piration of  the  statutes  restricting  it  in  1693, 
after  which  it  was  found  impossible  to  pass 
new  laws  in  restraint  of  it,  and  it  has  remained 
free  ever  since,  the  last  restriction  being  done 
away  with  on  the  abolition  of  the  newspaper 
stamp  duty,  in  1856.  Such  legal  checks  as  re- 
main are  merely  intended  to  prevent  outrages 
on  religion  or  decency,  to  protect  subjects  from 
defamation,  and  to  conserve  the  copyright  of 
authors.  The  constitutions  of  many  of  the 
United  States  declare,  as  we  should  expect,  for 
the  liberty  of  the  press.  The  same  may  be  said 
of  all  the  South  American  republics. 

Press  Associations,  in  journalism,  (i)  a 
co-operative  organization  for  gathering  and  dis- 
tributing information  and  reports  of  current 
events  for  daily  newspapers;  (2)  an  association 
of  editors  and  newspaper  writers  for  social  in- 
tercourse and  for  the  discussion  of  subjects 
patent  to  journalism.  Of  the  latter  class  there 
are  in  the  United  States  a  national  organization, 
two  tri-State,  and  numerous  State  organizations 
which  meet  annually.  The  press  association  for 
the  dissemination  of  news  is  a  product  of  19th 
century  journalism  and  was  unknown  prior  to 
1848.  In  that  year  Baron  Julius  Renter  of  Prus- 
sia organized  a  continental  press  association  for 
the  purpose  of  serving  the  leading  newspapers 
of  European  capitals  with  a  report  of  the  im- 
portant current  happenings  of  continental  Eu- 
rope. The  plan  met  with  immediate  success  and 
in  the  following  year.  Baron  Reuter  visited  Lon- 
don and  secured  the  co-operation  of  the  more 
prominent  daily  newspapers  of  the  British  capi- 
tal, and  from  this  beginning  has  grown  the 
great  news-gathering  enterprises  of  the  present 
day.  "Renter's"  has  become  a  familiar  word 
throughout  the  English-speaking  world,  the  or- 
ganization maintaining  resident  correspondents 
in  every  country  and  in  every  large  city  on  both 
hemispheres.  In  1868  there  was  formed  a  sub- 
sidiary concern  called  the  Press  Association  of 
London,  which  serves  the  provincial  newspapers 
of   the    United    Kingdom    with    daily   news    re- 
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ports.  As  the  telegraph  was  perfected  and  ex- 
tended, other  associations,  the  Central  News 
Agency  of  London,  Havas'  Continental  Agency, 
the  Exchange  Company,  Dalzel's  Cable  News, 
and  the  National  Press  Agency,  came  into  ex- 
istence abroad,  and  during  the  Franco-Prussian 
war,  the  South  African  war,  and  other  similar 
events,  great  rivalry  arose  between  these  organ- 
izations. 

In  the  United  States  the  Associated  Press  of 
New  York  was  organized  prior  to  i860,  and  the 
Western  Associated  Press  was  formed  during 
the  Civil  War  period.  The  latter  was  a  strong 
co-operative  organization,  and  for  many  years 
it  was  an  important  factor  in  the  business  of 
news  gathering  in  this  country.  For  20  years 
the  New  York  Associated  Press  and  the  Western 
Associated  Press  worked  together  in  harmony. 
The  wires  of  the  Western  Union  Telegraph  were 
utilized  for  transmitting  reports,  and  thousands 
of  miles  of  leased  wires  were  constantly  in  use. 
In  1882  the  United  Press  was  formed,  using  the 
Postal  Telegraph  wires  for  the  transmission  of 
news,  and  in  1883  a  third  and  smaller  rival,  the 
Press  News  Association,  entered  the  field. 
Meanwhile  dissensions  arose  over  contracts  be- 
tween the  New  York  and  the  Western  Associa- 
tions, and  the  disputes  were  carried  into  the 
courts.  The  evidence  showed  that  the  Western 
Associated  Press  had  made  contracts  for  fran- 
chises between  January  1883  and  January  1893 
with  newspapers  in  the  far  West,  calling  for  pay- 
ments under  the  contracts  of  $118,410.  Of  this 
amount  the  books  showed  that  $85,294  had  ac- 
tually been  paid  in.  One  half  of  this  amount  was 
claimed  by  the  New  York  Associated  Press  as  its 
share  of  the  money  collected  from  such  sales  of 
franchises.  Suits  and  counter  suits  were  com- 
menced and  the  Western  Associated  Press  was 
finally  dissolved.  A  new  Associated  Press  was 
organized  under  the  laws  of  Illinois  and  for  sev- 
eral years  a  close  rivalry  existed  between  this 
company  and  the  United  Press.  Then  dissen- 
sions arose  and  in  1900  the  Associated  Press  was 
reorganized  and  reincorporated  under  the  laws 
of  New  York  State.  In  the  meantime  the  Press 
News  had  died  from  financial  mismanagement 
and  soon  afterward  the  United  Press  was 
wrecked.  The  Associated  Press  now  began  a 
prosperous  career  with  no  rival  worthy  of  the 
name.  The  New  York  City  Press  Association,  a 
local  concern,  was  incorporated  as  a  part  of  the 
Associated  Press,  which  also  began  an  exchange 
arrangement  with  Renter's  Agency  in  Europe. 
All  the  New  York  newspapers  with  the  exception 
of  the  Sun  receive  their  foreign  and  domestic  re- 
ports from  the  Associated  Press.  The  Sun  or- 
ganized an  independent  news-gathering  service, 
called  the  Laffan  Bureau,  and  from  the  ruins  of 
the  United  Press,  co-operated  with  a  number  of 
newspapers  between  New  York  and  San  Fran- 
cisco, thus  building  up  a  creditable  organization 
independent  of  the  Associated  Press.  A  third 
organization,  the  Scripps-McRae  Press  (Western 
service)  and  the  Publishers'  Press  (Eastern  serv- 
ice) in  1903,  was  serving  news  to  several  hundred 
newspapers.  These  two  companies  are  prac- 
tically one.  dividing  the  eastern  and  western 
fields  between  them.  The  three  press  associa- 
tions were  strenuous  rivals  during  the  Spanish- 
American  War,  and  special  correspondents  were 
sent  with  the  American  fleets  and  the  armies  in 
the  field.     Reporters  were  also  stationed  at  every 


port  on  the  southern  coasts.  An  Associated 
Press  correspondent  was  with  Dewey  at  the  bat- 
tle of  Manila  Bay.  All  three  associations  main- 
tain resident  correspondents  in  the  larger  Amer- 
ican cities,  and  in  London,  Paris,  Rome  and  the 
foreign  capitals. 

Closely  allied  with  the  press  associations  is 
the  newspaper  syndicate,  which  instead  of  fur- 
nishing current  daily  news,  supplies  special  arti- 
cles, correspondence,  fiction  and  miscellaneous 
literary  material  to  thousands  of  daily  and 
weekly  newspapers  throughout  the  country. 
S.  S.  McCIure  was  the  pioneer  in  this  field,  fol- 
lowed by  the  American  Press  Association,  the 
Bacheller  and  Johnson  syndicate,  the  A.  N.  Kel- 
logg Newspaper  Union,  the  Leslie  Syndicate,  the 
Bulletin  Press  Association,  and  numerous  others. 
The  syndicate  is  enabled,  by  its  sales  of  the  same 
article  to  many  customers,  to  purchase  matter 
quite  out  of  the  reach  of  the  individual  news- 
paper, and  to  sell  it  on  terms  that  each  can  af- 
ford. The  scheme  is  found  to  be  so  advan- 
tageous that  practically  all  the  leading  news- 
papers use  syndicate  matter  to  a  considerable 
extent.  Besides  the  firms  engaged  primarily  in 
the  syndicate  business,  several  leading  metropol- 
itan daily  newspapers,  notably  the  New  York 
Herald  and  the  American,  dispose  of  their  own 
matter  to  papers  published  in  other  cities. 
Will  IM.  Clemens, 
Editorial  Staff,    'Encyclopedia  Americana.'' 

Press  Censorship.  See  Censorship  of  the 
Press. 

Press-gang,  the  name  given  in  England 
to  a  detachment  of  seamen  who  (under  the 
command  of  a  naval  officer)  were  empowered, 
in  time  of  war,  to  take  any  seafaring  men  and 
oblige  them  to  serve  on  board  the  king's  ships. 

See   IlIPRESSMENT. 

Pressburg,  pres'boorg,  or  Presburg  (Mag- 
yar, Pocsony;  Slavonic,  Prcsburck),  Austro- 
Hungary,  (i)  town  in  the  west  of  Hungary, 
capital  of  the  county  of  Pressburg;  on  the  Dan- 
ube, 35  miles  east  of  Vienna.  The  site  of  the 
town  is  remarkably  fine,  being  in  the  form  of 
a  semicircle,  bounded  on  the  south  by  the 
Danube,  from  the  banks  of  which  it  gradually 
ascends  to  the  west  and  north  toward  ramifica- 
tions of  the  Carpathians ;  and  an  extensive 
plain,  covered  with  gardens,  vineyards,  meadows, 
and  corn-fields,  forms  its  boundary  on  the  east. 
The  houses  are  built  of  brick  and  stone,  and 
of  two  or  three  stories.  The  edifices  most  de- 
serving of  notice  are  the  Landhaus,  or  Hall  of 
the  Diet,  in  which  the  chambers  of  the  kingdom 
used  to  meet ;  the  cathedral,  a  huge  Gothic 
pile  with  a  lofty  steeple,  less  remarkable  as  a 
church  than  as  the  place  where  the  kings  of 
Hungary  were  formerly  crowned ;  the  monas- 
teries, the  Jesuit  church,  a  synagogue,  the  town- 
house,  theatre,  bishop's  palace,  orphan  hospital, 
and  barracks.  The  manufactures  consist  of 
woolens,  silks,  leather,  and  tobacco.  The  trade, 
chiefly  in  corn,  is  extensive.  Outside  the  town 
there  used  to  be  an  artificial  mound  called  the 
Coronation  Hill,  to  which  the  newly  crowned 
kings  of  Hungary  rode  in  grand  procession  and 
brandished  the  sword  of  Saint  Stephen  toward 
the  north,  south,  east,  and  west,  signifying 
thereby  that  they  undertook  to  defend  the  king- 
dom from  danger,  come  from  which  quarter  it 
might.     Pressburg  is  a  place  of  very  great  an- 


PRESSeTnSE  —  PRESTON 


tiquity.  In  1541,  when  the  Turks  captured 
Buda,  it  became  the  capital  of  Hungary,  till  tlie 
Emperor  Joseph  II.  restored  it  to  Buda.  'I  he 
peace  bv  which  Austria  ceded  Venice  to  France 
and  the' Tyrol  to  Bavaria  was  concluded  here  in 
1805.  Pop.  (1900 )  65,867.  (2)  The  county  of 
Pressburg,  area  about  1,250  square  miles,  is 
traversed  by  part  of  the  Carpathian  cham  in  the 
north,  in  the  south  it  is  flat  and  fertile.  It  is 
watered  by  the  Danube,  March,  Waag,  and  Dud- 
waag,  and  yields  corn  and  grapes.  The  large  for- 
ests furnish  abundance  of  timber.     Pop  331,370. 

Pressense,  Edmond  Dehault  de,  ed-mon 
de-6lt  de  pra-s6n-sa,  French  Protestant  the- 
ologian: b.  Paris  3  June  1824;  d.  there  8  April 
1891.  He  studied  theology  under  Vinet,  Tho- 
luck,  and  Neander,  and  in  1847  was  appointed 
pastor  of  the  independent  Chapelle  Taitbout  in 
Paris.  Throughout  his  whole  career  he  was 
an  eloquent  opponent  of  the  connection  of  church 
and  state,  and  an  able  supporter  of  evangelical 
Christianity.  He  also  took  part  in  politics,  in 
1871  was  elected  to  the  National  Assembly  by 
the  department  of  the  Seine,  and  thenceforward 
constantly  sought  to  consolidate  the  republic  on 
a  thoroughly  liberal  basis.  He  was  elected  a 
life  senator  in  1883.  He  founded  the  <Revue 
Chretienne'  in  1854  and  conducted  it  till  his 
death.  His  published  works  which  have  ap- 
peared in  an  English  version  include:  <His- 
toire  des  Trois  Premiers  Siecles  de  L'Eghse 
Chretienne>  (1888);  <L'Eglise  et  la  Revolution 
Francaise'  (1S69)  ;  <Jesus-Christ,  son  Temps, 
sa  Vie,  son  CEuvre>  (1866;  7th  ed.,  1884),  a 
reply  to  Kenan's  'Vie  de  Jesus'  ;  *  Etudes  Con- 
temporaines'  (1880),  translated  into  English 
as  'Contemporarv  Portraits'  ;  'Les  Origines> 
(1883-7),  translated  as  'The  Study  of  Origms' ; 
'Varietes  Morales  et  Politiques>  (1885);  'Alex- 
andre Vinet'  (1890);  'Etudes  Evangeliques.' 
.\mong  other  works  may  be  cited  'La  Liberte 
Religieuse  en  Europe  depuis  1870'  (1874).  Con- 
sult biographies  by  Loyson  (i8gi),  Roussel 
(1894). 

Pressure.     See  Force;  Power. 

Pressure  Figures,  in  mineralogy,  are  cer- 
tain radiating  lines  developed  by  the  pressure 
of  a  point  on  a  crystal  or  cleavage  surface.  They 
are  diagonal  to  the  percussion  figures  (q.v.). 

Pres'ter  John  (Priest  or  Presbyter  John), 
a  semi-legendary  character  of  the  Middle  Ages. 
It  was  reported  by  travelers  that  there  was  a 
Christian  prince  who  reigned  in  the  inteiior  of 
Asia  under  his  name,  and  the  same  story  was 
also  known  to  the  Crusaders.  Albert  of  Aix 
and  Otho  of  Freisingen  speak  of  him  in  the 
I2th  century ;  Rubruquis,  in  the  13th,  attributes 
the  name  of  Prester  John  to  a  Nestorian  prince, 
Ung  Khan,  who  had  reigned  in  Karakoram 
over  two  Mongol  tribes,  and  perished  in  a  war 
against  Genghis  Khan,  above  half  a  century  be- 
fore the  time  of  his  journey.  Other  travelers 
of  the  13th  century  also  mention  this  personage. 
Who  this  Prester  John  was  cannot  be  deter- 
mined. Tlie  supposition  that  he  was  one  of  the 
chief  priests  of  the  Lamaites  does  not  agree 
with  the  position  assigned  to  his  residence  by 
the  travelers,  nor  do  any  etymological  explana- 
tions seem  satisfactory.  The  Portuguese  in  the 
15th  ceiititry.  Iicaring  a  story  of  a  Christian 
prince  in  the  interior  of  Africa,  whose  name 
was    Ogan,    and    who    was    in    fact    the    negus 


(king)  of  Abyssinia,  and  being  misled  by  the 
resemblance  of  the  names  Ogan  and  Ung  Khan, 
made  the  mistake  of  transferring  the  throne 
of  Prester  John  from  Asia  to  Africa  and  giving 
the  name  to  the  Abyssinian  prince.  Consult: 
Oppert,  'Der  Presbyter  Johannes  in  Sage  und 
Geschichte'  (2d  ed.,  1870)  ;  and  'The  Book  of 
Sir  Marco  Polo'    (Hakluyt  Society,  1874). 

Pres'ton,  Harriet  Waters,  American  trans- 
lator and  novelist ;  b.  Danvers,  Mass.,  1843.  At 
an  early  age  slie  became  noted  as  a  linguist,  and 
has  since  achieved  a  brilliant  reputation  as  a 
translator  from  the  Latin  and  Provencal  lan- 
guages, and  as  an  essayist.  In  addition  to  trans- 
lations of  Mistral's  'Mireio'  (1873),  Virgil's 
'Georgics'  (1881),  and  several  other  works,  she 
has  published  of  her  own  original  \Tork:  _'As- 
pendale'  (1O81)  ;  'Troubadours  and  Trouveres' 
(1876)  ;  'A  Year  in  Eden,'  with  Louise  Dodge 
(1886);  'Private  Life  of  the  Romans'  (1893); 
'Love  in  the  19th  Century'    (1873). 

Preston,  John  Smith,  American  politician 
and  soldier: 'b.  near  Abington,  Va.,  20  April 
1809;  d.  Columbia,  S.  C,  I  May  1881.  He  was 
graduated  from  the  Hampden-Sidney  College 
in  1824,  studied  at  the  University  of  Virginia 
and  at  Harvard,  and  after  an  extended  tour  of 
Europe  settled  in  Columbia.  He  was_  a  member 
of  the  South  Carolina  legislature  in  184S-56 
and  gained  a  high  reputation  as  an  orator.  He 
openly  and  ardently  upheld  the  secession  move- 
ment, headed  his  State's  delegation  to  the 
Charleston  convention  in  i860,  and  in  the  fol- 
lowing year  became  one  of  the  commissioners 
to  Virginia,  where  he  made  a  brilliant  speech 
urging  secession  upon  that  State.  He  was  en- 
gaged at  the  first  battle  of  Bull  Run  and  after- 
ward was  assigned  chief  of  the  conscript  depart- 
ment with  the  rank  of  brigadier-general.  Aftei 
the  war  he  lived  in  Europe  for  a  time,  and  after 
his  return  to  the  United  States  remained  a  bit- 
ter opponent  of  the  government  until  his  death. 

Preston,  Margaret  Junkin,  American  au- 
thor: b.  Philadelphia,  Pa.,  1825;  d.  Baltimore, 
Md.,  28  March  1897.  She  was  married  to  John 
T.  L.  Preston  of  the  Virginia  Military  Institute 
in  1857  and  from  that  time  until  her  husband's 
death  lived  in  Lexington.  Va.  In  1855  she  trans- 
lated the  Latin  hymn  'Dies  Irae'  and  in  1856 
published  her  first  book,  a  novel  entitled  'Sil- 
verwood.'  Her  subsequent  work  is  almost  en- 
tirely in  verse  and  is  characterized  by  deep 
religious  feeling  and  an  ardent  espousal  of  the 
Confederate  cause.  She  published:  'Beechen- 
brook'  (1866);  'Old  Songs  and  New'  (1870); 
'For  Love's  Sake'  (1886);  'Aunt  Dorothy' 
(1890);  etc.  Her  diary,  giving  an  interesting 
and  valuable  history  of  her  life  in  the  South, 
is  published  in  part  in  Elizabeth  Preston  Al- 
lan's 'Life  and  Letters  of  Margaret  Junkin 
Preston'    (1903). 

Preston,  Thomas  Scott,  American  Roman 
Catholic  clergyman :  b.  Hartford,  Conn.,  23  July 
1824;  d.  New  York  4  Nov.  1891.  He  was  grad- 
uated from  Washington  (now  Trinity)  College 
in  1843,  from  the  General  Theological  Semi- 
nary of  the  Protestant  Episcopal  Church  in 
1846.  and  held  assistant  rectorates  in  New  York. 
Subsequently  he  entered  the  Roman  Catholic 
Church,  and  after  study  at  St.  Joseph's  Seminary, 
Fordham,  N.  Y.,  was  ordained  priest  in  1850. 
He  became  chancellor  of  the   diocese  of   New 
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York,  and  in  1861  rector  of  St.  Ann's,  New 
York.  In  1881  he  was  made  monsignor,  and  in 
1888  prothonotary  apostolic.  He  vigorously  op- 
posed the  land  and  labor  movement  of  Henry 
George  (q.v.),  and  was  active  in  urging  the 
excommunication  of  Dr.  McGlynn  (q.v.). 
Among  his  many  controversial  and  devotional 
works  are:  "Life  of  St.  Vincent  de  Paul' 
(1866)  ;  'Lectures  on  Christian  Unity'  (1867)  ; 
'Lectures  on  Reason  and  Revelation'  (1868); 
'Protestantism  and  the  Bible'  (1880)  ;  and 
'God  and  Reason'   (1884). 

Preston,  William  Campbell,  American 
legislator  and  educator :  b.  Philadelphia,  Pa.,  27 
Dec.  1794;  d.  Columbia,  S.  C,  22  May  i860. 
He  was  graduated  from  the  South  Carolina  Col- 
lege in  1812,  studied  law  and  was  admitted  to 
the  bar  in  1820.  He  established  a  law  practice 
in  Columbia,  S.  C,  the  ne.xt  year,  and  speedily 
became  prominent  in  his  profession,  excelling  as 
a  jury  lawyer.  He  sat  in  the  State  legislature 
in  1828  and  in  1830-2,  where  he  boldly  advo- 
cated nullification  and  won  a  high  reputation  as 
an  orator.  In  1836  he  was  elected  to  the  United 
States  Senate,  but  refused  to  act  with  his  col- 
league, Calhoun,  in  the  latter"s  support  of  Van 
Buren,  and  resigned  his  office  in  1842.  In 
1845-51  he  was  president  of  the  South  Carolina 
College  and  proved  an  able  and  successful  ad- 
ministrator. He  established  the  Columbia  Ly- 
ceum, which  he  endowed  with  his  own  library 
of  3,000  volumes.  Consult  O'Neall,  'Bench  and 
Bar  of   South   Carolina.' 

Preston,  England,  an  important  manufac- 
turing town  of  Lancashire,  28  miles  northeast 
of  Liverpool ;  on  a  height  above  the  north  bank 
of  the  Ribble,  near  the  head  of  its  estuary,  and 
on  the  London  &  Northwestern  and  other  rail- 
ways. The  river  is  spanned  by  five  bridges. 
The  handsome  central  railway  station  cost  about 
$1,000,000.  Other  important  buildings  are  the 
Gothic  town  hall ;  court-house,  in  the  Doric 
style;  a  new  infirmary,  the  house  of  correction, 
the  custom-house,  corn-exchange,  new  gas- 
offices,  large  and  handsome  market-shed,  exten- 
sive barracks,  workhouse,  theatre,  and  assembly- 
rooms  ;  the  Literary  and  Philosophical  Institution, 
provided  with  a  library  and  museum ;  the 
Harris  Institute  of  Literature,  Art,  Science,  and 
Technical  Instruction  (formerly  the  Mechanics' 
Institute,  and  now  greatly  enlarged)  ;  the  Free 
Public  Library  and  Museum,  in  the  Grecian 
style,  with  many  valuable  paintings,  etc.  The 
ecclesiastical  edifices  include  a  number  of  estab- 
lished churches,  besides  Roman  Catholic  and 
other  chapels.  Among  the  former  Christ  Church 
is  admired  for  the  purity  of  its  Norman  archi- 
tecture ;  and  the  parish  church,  which  has  been 
rebuilt  in  the  decorated  style  of  the  14th  cen- 
tury, with  a  spire  ig6  feet  high,  is  also  a  fine 
building.  St.  Walburge's  Roman  Catholic  chapel, 
which  has  a  beautiful  spire  306  feet  high,  ranks 
as  the  most  splendid  place  of  worship  in  Pres- 
ton. The  town  is  supplied  with  water  from 
reservoirs  situated  near  Longridge,  18  miles 
northeast  of  Preston,  with  a  capacity  of  405 
millions  of  gallons.  On  the  south  side  of  the 
town  are  two  beautiful  public  parks,  and  on  the 
north  side  of  the  town  is  the  Moor  Park, 

The  original  staple  manufacture  of  the  town 
was  linen,  which  is  still  woven,  but  has  been 
completely  eclipsed  by  the  cotton  manufacture, 
first  introduced  in  1777.     There  are  steam  saw- 


mills, electrical  engineering  works,  machine- 
shops,  iron  and  brass  foundries,  railway-carriage 
works,  breweries,  malt-houses,  roperies,  tanner- 
ies, etc.  A  considerable  shipping  trade  is  car- 
ried on,  though  it  was  long  obstructed  by  the 
condition  of  the  Ribble.  Since  1884  the  river 
has  been  canalized  and  a  dock  of  40  acres  built, 
besides  two  graving-docks  and  a  timber-pond  of 
25  acres,  with  the  necessary  approaches,  basins, 
gates,  etc.,  and  a  very  considerable  increase  in 
the  trade  has  now  taken  place. 

Preston  is  said  to  have  risen  on  the  decay 
of  Ribchester,  the  Roman  Rigodunum,  situated 
about  u  miles  farther  up  the  river.  Its  name, 
originally  Priest's  town,  it  owed  to  the  number 
of  religious  houses  which  it  contained.  About 
600  it  was  a  Saxon  settlement;  in  1323  it  was 
taken  and  burned  down  by  Robert  Bruce ;  in  930 
its  first  parish  church  was  built ;  in  the  great 
civil  war  it  espoused  the  Royalist  cause,  and 
suffered  severely  during  the  contest,  having  been 
twice  captured  bj'  the  Parliamentarians,  who  on 
the  latter  occasion  were  headed  by  Cromwell  in 
person;  in  the  rebellion  of  1715  it  was  occupied 
by  the  Jacobite  forces,  who  erected  barricades 
and  made  a  brave  resistance,  but  were  ultimately 
obliged  to  surrender  at  discretion.  Pop.  (1901) 
118,220. 

Prestonburg,    Engagements   at    and   near. 

In  September  1861  Col.  John  S.  Williams  began 
to  organize  a  Confederate  force  at  Prestonburg, 
in  eastern  Kentucky,  to  operate  in  the  interior 
of  the  State.  On  8  November  Gen.  William 
Nelson,  who  had  advanced  against  him  with 
three  Ohio  regiments,  detachments  of  Kentucky 
infantry  and  cavalry,  and  two  sections  of  artil- 
lery, with  a  part  of  this  force  encountered  a  de- 
tachment thrown  forward  by  Williams  to  cover 
his  withdrawal.  After  a  well-contested  engage- 
ment at  Ivy  Mountain,  Williams  was  forced 
from  his  position  and  retreated  through  Pound 
Gap  into  Virginia,  with  a  loss  of  10  killed,  15 
wounded,  and  40  missing.  Nelson  was  recalled 
to  Louisville,  and  Williams  returned  to  Preston- 
burg. Gen.  Humphrey  Marshall  had  been  or- 
dered, I  November,  to  the  command  of  the 
Confederate  forces  in  eastern  Kentucky,  includ- 
ing those  of  Williams  and  soon  had  in  addition 
two  Virginia  regiments  and  a  battery  of  four 
guns,  making  a  total  force  of  about  2,400  men, 
who  were  badly  clothed,  many  of  them  bare- 
footed, and  generally  badly  armed,  many  of  the 
men  having  only  shotguns  and  squirrel-rifles.  In 
the  beginning  of  January  1862  Marshall  had  the 
greater  part  of  his  command  intrenched  near 
Paintsville,  on  the  main  branch  of  the  Big  Sandy 
River,  a  few  miles  north  of  Prestonburg.  On 
17  December  Gen.  Buell  assigned  Col.  James  A. 
Garfield  to  the  command  of  a  brigade  of  about 
3,000  men,  partly  cavalry,  and  sent  him  against 
Marshall  and  to  clear  the  valley  of  the  Big 
Sandy.  On  the  23d,  when  Garfield  began  his 
march  up  the  course  of  the  river,  the  greater 
part  of  the  brigade  was  concentrated  at  Louisa, 
on  the  Big  Sandy.  On  6  Jan.  1862,  after  driv- 
ing in  several  scouting  parties,  Garfield  arrived 
within  seven  miles  of  Paintsville.  Marshall, 
well  informed  of  his  approach,  fell  back  frora 
Paintsville  on  the  night  of  the  5th  to  the  forks 
of  Middle  Creek,  about  three  miles  above  Pres- 
tonburg. Garfield  advanced  through  Paints- 
ville, defeated  Marshall's  cavalry  at  the  mouth 
of  Jennis'  Creek  on  the  7th.  and  on  the  morning 
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of  the  loth  attacked  Marshall  on  Middle  Creek 
with  cavalry  and  was  repulsed  by  artillery  alone. 
Garfield  now  attacked  with  infantry  and  the 
fight  continued  from  noon  to  near  dark  with 
varying  success,  several  Union  advances  being 
repulsed ;  but  Marshall  finally  abandoned  his 
position,  though  not  retiring  from  the  field  uri- 
til  next  morning,  when,  being  out  of  food  for  his 
men,  he  marched  to  Martin's  Mill.  Garfield  did 
not  pursue.  He  crossed  the  river  on  the  nth 
and  occupied  Prestonburg,  and  on  the  12th  and 
13th  withdrew  to  Paintsville.  Both  sides 
claimed  the  victory.  Garfield  had  1,700  men  on 
the  field,  and  his  loss  was  two  killed  and  25 
wounded.  Marshall  had  1.500  engaged,  and  lost 
II  killed  and  15  wounded.  Consult:  'Official 
Records,*  Vol.  VII. ;  The  Century  Company's 
<Battles  and  Leaders  of  the  Civil  War,'  Vol.  I, 

E.  A.  Carm.\n. 

Prestonpans,  pres-ton-panz',  Scotland,  a 
small  town  in  the  county  of  Haddington,  on  the 
Firth  of  Forth,  nine  miles  east  of  Edinburgh, 
celebrated  for  the  battle  fought  in  the  vicinity, 
21  Sept.  1745,  when  the  Highlanders,  headed 
by  Prince  Charles,  defeated  the  royal  troops 
commanded  by  Sir  John  Cope.  Pop.  (1901) 
1,721. 

Prest'wich,  Sir  Joseph,  English  geologist: 
b.  London  12  March  1S12;  d.  Shoreham,  Sussex, 
23  June  1S96.  He  was  educated  at  University 
College,  London,  and  continued  his  geological 
studies  though  engaged  in  business  as  a  wme 
merchant.  The  Geological  Society  conferred  a 
medal  upon  him  in  1849,  and  he  received  like 
honors  from  the  Royal  Society  in  1865  and  the 
Institute  of  Civil  Engineers  in  recognition  of 
his  contributions  to  science.  In  1870  he  be- 
came president  of  the  Geological  Society  and  in 
that  year  he  retired  from  business.  He  became 
professor  of  geology  at  Oxford  in  1874  and 
though  advanced  in  years  for  the  adoption  of  a 
new  profession  his  vast  learning  and  the  vigor 
with  which  he  approached  his  new  task  enabled 
him  to  fill  the  position  with  great  success.  His 
most  important  researches  relate  to  the  Tertiary 
deposits,  which  he  rearranged  and  reclassified, 
and  evidences  concerning  the  existence  of  the 
prehistoric  man.  He  also  applied  his  knowledge 
to  the  practical  question  of  obtaining  from  un- 
derground waters  a  better  supply  for  cities.  He 
retained  his  professorship  at  Oxford  until  1888, 
was  connected  with  various  important  scientific 
societies  and  in  1896  was  knighted.  His  v/rit- 
ings  include  about  140  papers  of  which  the  most 
notable  are  published  in  his  *Geology'  (1886-8) 
and  'Collected  Papers  on  Some  Controverted 
Questions  in  Geology'  (1895).  Consult  Lady 
Prestwich,  'Life  and  Letters  of  Sir  Joseph 
Prestwich'    (1899). 

Presump'tion,  in  law,  is  a  supposition  held 
as  good  or  real  before  it  is  shown  or  certainly 
known  to  be  so.  Presumptions  are  either  juris, 
or  juris  et  de  jure.  A  legal  presumption  in 
law  is  one  established  in  law  till  the  contrary 
be  proved.  Thus,  a  person  who  has  the  pos- 
session of  goods  is  presumed  to  be  the  owner, 
or  a  man  is  assumed  to  be  innocent  unless  the 
contrary  be  proved.  Presumptions  are  adopted 
from  the  necessity  of  arriving  at  some  conclu- 
sion or  other  in  most  cases  where  the  evidence 
is  general  or  inconclusive.  Thus,  where  a  per- 
son has  disappeared  and  has  not  been  heard  of. 


the  law  will  in  general  presume  that  he  is  still 
alive,  unless  after  a  lapse  of  time  considerably 
exceeding  the  ordinary  duration  of  human  life; 
but  if  there  be  evidence  of  his  continuous  unex- 
plained absence  from  home,  and  of  the  non- 
receipt  of  intelligence  concerning  him  for  a 
period  of  seven  years,  the  presumption  of  life 
ceases. 

Pretender,  The.  See  Stuart,  James  Fran- 
cis Edwaud. 

Pretender,  The  Young.  See  Charles 
Edward  Stuart. 

Preti,  pra'te,  Mattia.      See  Calabrese. 

Pretoria,  pre-to'ri-a.  South  Africa,  capital 
of  the  Transvaal  Colony  (q.v.)  ;  situated  a  short 
distance  north  of  the  small  river  Aapies,  a  tribu- 
tary of  the  Crocodile,  4.500  feet  above  sea-level, 
32  miles  northeast  of  Johannesburg,  349  miles 
by  rail  west  of  Delagoa  Bay,  and  1,040  miles  by 
rail  northeast  of  Cape  Town.  The  town  is  regu- 
larly laid  out  and  many  of  the  streets  are 
planted  with  splendid  willow-trees.  The  most 
important  public  buildings  are :  the  government 
buildings,  in  Church  Square,  surmounted  by  a 
statue  of  Liberty ;  the  post-office ;  the  Dutch  Re- 
formed Church,  in  the  centre  of  Church  Square; 
the  Anglican  cathedral  of  St.  Alban ;  a  Roman 
Catholic  church,  with  school  and  convent  build- 
ings ;  the  Jewish  Synagogue,  a  handsome  build- 
ing ;  the  new  market  buildings ;  a  palace  of 
justice,  in  course  of  erection  for  the  reception 
of  the  law  courts ;  a  public  library,  containing 
English  and  Dutch  books ;  a  museum ;  a  gymna- 
sium and  training  institute.  The  town  is  lighted 
by  electricity,  and  public  waterworks  were 
opened  in  1891.  Just  outside  the  town  are  the 
barracks  formerly  occupied  by  the  Transvaal 
State  Artillery,  and  near  them  the  prison  is  sit- 
uated. In  1896  the  Boer  authorities  began  the 
construction  of  a  circle  of  six  forts  round  the 
town,  which  since  the  war  have  been  disman- 
tled. Pretoria  was  founded  in  1855,  and  was 
named  in  honor  of  Andries  Pretorius,  the  first 
president  of  the  South  African  Republic.  In 
1863  it  replaced  Potchefstroom  as  the  seat  of  the 
central  administration.  In  December  1880  the 
British  garrison  in  Pretoria  was  besieged  by  a 
force  of  Boers,  and  on  the  retrocession  of  the 
country  in  the  following  year  the  town  was 
evacuated  by  the  British  troops.  The  gold-rush 
which  began  about  1886,  and  the  working  of  the 
natural  wealth  of  the  neighboring  Witwaters- 
rand,  had  a  great  influence  upon  the  condition  of 
Pretoria,  which  was  rapidly  improved  in  respect 
of  architecture  and  sanitation.  On  5  June  1900 
the  town  was  occupied,  practically  without  op- 
position, by  a  British  force  under  Lord  Roberts, 
and  then  became  the  headquarters  of  the  British 
operations  in  the  South  African  war  (q.v.). 
The  population  before  the  war  was  about  12,000. 

Pretorius  (Dutch,  pra-to'ri-iis),  Marthinas 
Wessels,  Boer  soldier  and  politician:  b.  Natal 
1827;  d.  Potchefstroom,  South  Africa,  19  May 
1901.  He  took  part  in  the  "Great  Trek"  of  1836, 
and  in  1852  became  commandant-general  of  the 
Boers.  In  i860  he  was  elected  president  of  the 
Orange  Free  State,  in  1864  of  the  South  African 
Republic.  Re-elected  in  1869,  he  soon  afterward 
resigned.  After  Kruger's  election  in  1883,  Pre- 
torius took  small  part  in  the  affairs  of  the  re- 
public, being  persistently  opposed  to  the  war 
policy  against  Great  Britain  as  destined  event- 
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ually  to  subvert  the  independence  it  sought  to 
secure.  Pretoria,  the  capital  of  the  Transvaal, 
was  named  in  his  honor. 

Preventive  Medicine.  Generally  the  term 
"preventive  medicine"  has  been  regarded  as  al- 
most synonymous  with  public  hygiene,  and  its 
application  has  been  confined  to  the  operations 
of  the  sanitary  authorities  in  the  prevention  of 
the  infectious  and  communicable  diseases. 
These  operations  have  not  in  the  past  included 
even  all  of  the  more  important  communicable  dis- 
eases, although  the  list  in  recent  years  has  been 
considerably  extended.  Formerly  cholera,  plague, 
yellow  fever,  typhus  fever,  epidemic  dysentery, 
smallpox,  scarlet  fever,  diphtheria,  and  typhoid 
fever  practically  comprised  all  of  the  diseases 
which  came  specifically  under  the  supervision  of 
the  public  health  authorities.  Recently  this  list 
has  been  considerably  increased  by  some  sanitary 
boards.  Many  of  the  diseases  referred  to  —  for 
example,  cholera,  plague,  yellow  fever,  epidemic 
dysentery  —  have  practically  passed  from  the 
supervision  of  the  authorities,  at  least  in  the 
temperate  zones,  because  either  they  no  longer 
occur  at  all  in  these  regions,  or  only  occasion- 
ally a  case  or  a  group  of  cases  appears  and  calls 
for  specific  action  and  supervision.  The  eradica- 
tion of  these  epidemic  diseases  may  be  regarded 
as  the  greatest  triumph  of  preventive  medicine. 
It  will  of  course  be  noted  that  public  hygiene, 
or  preventive  medicine,  in  this  restricted  sense, 
has  taken  little  or  no  cognizance  as  yet  of  many 
exceedingly  important  communicable  diseases, 
such  as  syphilis,  gonorrhoea,  puerperal  fever  and, 
generally  speaking,  even  of  tuberculosis. 

Preventive  medicine  in  the  proper  sense  has 
a  very  much  broader  scope  than  that  indicated, 
and  may  be  defined  as  the  sum  of  all  medical 
knowledge  applicable  to  the  prevention  of  dis- 
ease—  of  all  disease  in  the  broadest  sense,  and 
not  simply  of  the  communicable  diseases.  It  pre- 
supposes the  widest  knowledge  of  medicine,  and 
has  its  essential  foundation  in  our  knowledge  of 
the  anatomy  and  causation  of  disease.  Preven- 
tive medicine  comprises  therefore  the  prophylaxis 
of  disease;  it  is  general,  comprising  those  meas- 
ures which  are  applicable  to  the  prevention  of 
disease  in  the  community  (including  especially 
the  communicable  diseases)  ;  and  it  is  individual, 
as  applied  to  the  prevention  of  disease  of  all 
kinds  in  the  individual  members  of  the  com- 
munity. General  prophylaxis  refers  to  what  are 
spoken  of  as  preventable  diseases,  and  these  in 
the  broad  sense  may  be  regarded  as  all  of  the 
infectious  diseases  which  are  communicable.  In- 
dividual phrophylaxis  has  a  still  wider  scope 
and  includes  the  whole  sum  of  medical  knowledge 
as  applied  to  the  prevention  of  disease  (of  all 
varieties)  and  the  prolongation  of  life.  General 
prophylaxis  and  individual  prophylaxis  do  not 
always  run  along  wholly  parallel  lines ;  for  what 
is  best  for  the  individual  is  not  necessarily  best 
for  the  community.  Preventive  medicine  is  an 
applied  science,  and  includes  all  purely  medical 
knowledge  applicable  to  the  attainment  of  its 
aim.  In  securing  its  aim  preventive  medicine 
necessarily  improves  the  general  physical  well- 
being  of  the  individual,  and  thus  life  is  rendered 
not  only  longer,  but  happier. 

Genera!  prophylaxis  attains  its  purpose  in  dif- 
ferent ways.  Through  the  establishment  of  sea 
quarantine  it  attempts  to  exclude  infectious  dis- 
eases which  are  endemic.     These  are  spoken  of 


as  "quarantinable  diseases,"  and  they  of  course 
must  differ  with  locality,  depending  upon  what 
communicable  diseases  are  endemic  in  a  locality. 
In  the  United  States,  plague,  cholera,  typhus 
fever,  yellow  fever,  and  leprosy  are  the  diseases 
which  the  authorities  especially  attempt  to  ex- 
clude from  the  country.  Scarlet  fever,  measles, 
diphtheria,  and  smallpox,  being  endemic,  are  not 
held  at  quarantine,  but  are  referred  to  isola- 
tion hospitals  for  supervision  until  their  term- 
ination. During  recent  years  the  quarantinable 
diseases  have  been  almost  completely  excluded 
from  this  country.  Occasionally  a  case  has  been 
admitted  at  some  point,  and  a  group  of  cases,  or 
a  localized  epidemic,  has  followed ;  but  in  almost 
all  instances  the  outbreaks  have  been  of  a  re- 
stricted and  local  character.  It  does  not  seem 
probable  that  in  North  America  there  will  ever 
again  be  any  serious  danger  of  the  prevalence  of 
cholera,  plague,  tj'phus  fever,  or  leprosy.  In 
dealing  with  the  other  communicable  diseases 
specific  methods  have  been  devised,  depending 
upon  the  nature  of  the  disease  and  the  method 
of  its  transmission.  In  some  instances  the  at- 
tempt is  made  to  destroy  the  cause,  or  prevent  its 
entrance  into  the  body ;  in  other  instances,  to 
render  the  individual  insusceptible  to  the  cause 
and  at  the  same  time  protect  him  from  exposure 
to  infection.  For  example,  the  cause  of  smallpox 
not  being  known,  it  is  vain  to  attempt  to  destroy 
it  in  the  individual :  but  as  vaccination  renders  a 
person  insusceptible  to  smallpox,  it  proves  an 
absolutely  efficient  means  for  preventing  the 
prevalence  of  this  disease.  In  cities  and  countries 
where  vaccination  and  revaccination  are  en- 
forced smallpox  rapidly  disappears ;  and  even 
when  cases  are  introduced  from  without,  the 
disease  does  not  extend.  Thus  in  Prussia,  where 
there  is  compulsory  vaccination  in  infancy  and 
revaccination  at  dififerent  intervals  later  in  life, 
smallpo.x  practically  does  not  exist.  In  different 
portions  of  the  United  States  the  prevalence  of 
smallpox  in  epidemic  form  is  determined  in  each 
instance  by  the  thoroughness  with  which  differ- 
ent communities  have  been  vaccinated. 

In  typhoid  fever  the  methods  followed  in 
prevention  are  of  a  different  character.  The 
typhoid  bacilli  which  cause  typhoid  fever  are 
practically  always  taken  into  the  body  through 
the  mouth,  usually  in  drinking-water  or  food. 
The  commonest  sources  of  infection  are  contam- 
inated water,  milk,  and  oysters,  and  also  the 
direct  infection  of  those  in  immediate  contact 
with  typhoid  fever  cases,  by  the  transfer  of  the 
typhoid  bacilli  to  the  mouth  on  soiled  hands,  or 
from  eating  or  drinking  utensils.  Aerial  infec- 
tion plays  a  small  part  in  the  causation  of  this 
disease.  The  prevalence  of  typhoid  fever  has 
been  very  greatly  restricted  by  the  protection  of 
the  sources  of  water-supply,  by  the  application 
of  sanitary  measures  to  the  collection  of  milk, 
and  by  proper  disposal  of  sewage.  Sewage  is  the 
medium  through  which  the  typhoid  infection 
reaches  the  water-supply.  Milk  is  infected,  not 
when  derived  from  the  animal,  but  subse- 
quently, from  the  washing  of  utensils  with  con- 
taminated water,  or  in  some  similar  way.  As 
yet  no  active  measures  have  been  adopted  by  the 
sanitary  authorities  to  prevent  the  contamination 
of  shell-fish  through  the  sewage-pollution  of  the 
water  in  which  the  shell-fish  beds  are  situated. 
This  is  probably  a  much  more  common  source 
of  infection   than  has  been   generally   supposed. 
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In  the  case  of  scarlet  fever,  measles,  diphtheria, 
chickenpox,  whooping-cough,  and  mumps,  pro- 
phylactic measures  comprise  the  removal  oi  tiie 
sick,  if  possible,  to  special  isolation  hospitals  de- 
signed for  tliis  purpose,  and  the  adequate  disin- 
fection of  clothing,  rooms,  furniture,  bedding, 
etc.,  which  may  have  become  infected  by  contact 
with  the  sick.  At  present  no  other  means  are 
available,  except  in  diphtheria,  largely  because 
of  the  lack  of  knowledge  as  to  the  exact  causes 
of  these  diseases.  In  diphtheria,  besides  these 
measures,  there  is  now  a  method  for  rendering 
the  individual  insusceptible  to  the  disease  for 
short  periods  by  administering  immunizing  in- 
jections of  diphtheria  antitoxin.  By  these  injec- 
tions the  individual  may  be  rendered  insuscepti- 
ble to  the  disease  (as  in  smallpox  by  vaccina- 
tion), but  the  immunity  is  of  short  duration. 

Many  sanitary  authorities  are  now  adopting 
measures  for  the  prevention  of  tuberculosis, 
which  causes  more  deaths  throughout  the  civi- 
lized world  than  any  other  single  disease.  Here 
again  the  problem  of  prophylaxis  differs  from 
that  applicable  to  any  of  the  other  diseases 
mentioned.  In  tuberculosis  the  tubercle  bacilli, 
which  are  the  cause  of  the  disease,  are  solely 
contained  in  the  discharges  from  the  diseased  tis- 
sues, but  the  only  form  of  tuberculosis  (the  dis- 
ease may  affect  any  organ  or  tissue  of  the  body) 
in  which  the  discharges  containing  the  tubercle 
bacilli  are  likely  to  be  a  source  of  danger  to 
others,  is  tuberculosis  of  the  lungs,  or  pulmonary 
consumption.  In  this  form,  tubercle  bacilli  are 
frequently  present  in  the  expectoration  in  almost 
incredible  numbers.  The  prophylaxis  of  tuber- 
culosis is  therefore  practically  comprised  in  the 
destruction  of  the  expectoration  of  persons  suf- 
fering from  pulmonary  tuberculosis  at  the  time  of 
its  exit  from  the  body.  If  this  could  be  abso- 
lutely accomplished  the  transmission  of  tubercu- 
losis from  one  person  to  another  would  be  al- 
most completely  avoided.  A  common  source 
of  infection  is  probably  present  in  the  minute 
drops  of  atomized  expectoration  which  are  forc- 
ibly discharged  into  the  air  in  coughing  and 
sneezing,  unless  the  mouth  and  nose  are  covered 
during  these  acts.  The  prevention  of  tubercu- 
losis only  requires  the  exercise  of  scrupulous 
care  with  regard  to  the  expectoration,  the  re- 
moval to  isolation  hospitals  of  those  who  are 
unwilling,  too  ignorant,  or  unable  because  of 
weakness,  to  adopt  proper  precautions,  and  the 
disinfection  of  rooms,  w'ith  their  contents,  which 
have  been  occupied  by  tubercular  patients.  There 
remain  to  be  considered,  aside  from  this  prophy- 
laxis as  applicable  to  the  human  being,  the 
measures  necessary  because  of  the  possible  trans- 
mission of  the  disease  from  animals,  especially 
through  the  meat  and  milk  of  tubercular  cows. 
But  while  this  is  a  real  danger,  its  importance 
has  probably  been  greatly  overestimated.  It  is 
now  well  know-n  that  tuberculosis  very  rarely 
exists  at  birth.  It  is  never  inherited,  in  the 
strict  sense,  and  only  in  very  exceptional  in- 
stances does  intra-uterine  infection  occur. 

General  prophylaxis  has  as  yet  scarcely 
touched  upon  many  of  the  other  infectious  and 
probably,  to  some  extent  at  least,  preventable 
diseases.  The  venereal  diseases  have  been  ig- 
nored because  the  problem  is  so  largely  a  social 
one.  No  preventive  measures  even  promising 
in  their  character  have  been  suggested  for  deal- 
ing with  them.    The  prevalence  of  the  puerperal 


diseases  has  been  very  largely  reduced  through 
individual  prophylaxis  at  the  time  of  childbirth. 

The  diarrhiral  diseases  of  infancy  are  not  as 
a  rule  properly  to  be  regarded  as  communicable, 
but  their  prevalence  has  been  greatly  restricted 
through  the  work  of  health  authorities  in  the 
sanitary  control  of  milk  and,  to  a  less  extent,  o* 
the  water-supply.  The  reduction  during  recent 
years  in  the  death-rate  from  diarrhceal  diseases 
of  children  under  two,  which  has  taken  place 
almost  everywhere  in  this  country,  is  almost 
phenomenal ;  and  indirectly  the  reduced  preva- 
lence of  these  diseases  has  materially  decreased 
others  brought  on  by  them  —  diseases  of  mal- 
nutrition, such  as  rickets,  etc.  The  results  which 
have  thus  been  accomplished  have  been  due  al- 
most entirely  to  increased  medical  knowledge  and 
its  intelligent  application  to  preventive  medicine. 

Preventive  medicine,  however,  in  the  truest, 
broadest,  and  best  sense,  includes  not  only  this 
work  in  the  general  application  of  medical  know- 
ledge to  restricting  the  prevalence  of  the  infec- 
tious diseases  in  the  community,  but  also  the  ap- 
plication of  medical  knowledge  to  the  protection 
of  the  individual  from  disease  of  all  kinds  at 
every  stage  in  life  from  birth  to  old  age ;  and  it 
is  this  individual  prophylaxis  which  has  received 
the  least  attention  either  from  the  medical  pro- 
fession or  from  the  people.  Here  is  a  very  large 
field  for  intelligent  work.  A  moment's  consid- 
eration shows  at  once  the  impossibility  of  for- 
mulating general  rules,  or  of  applying  the  same 
rules  to  all  individuals,  for  it  is  a  matter  of 
common  observation  that  individuals  differ  wide- 
ly in  their  physical  and  mental  characteristics, 
susceptibilities,  and  tendencies.  The  occurrence 
in  different  families  of  certain  shnilar  types  of 
disease  in  successive  generations  is  a  matter  of 
general  observation ;  and  the  influences  which  are 
injurious  at  one  period  in  life  may  be  not  only 
not  harmful  but  beneficial  at  another.  It  is  most 
unfortunate,  from  this  point  of  view  at  least,  that 
the  family  physician  of  former  times  is  so  gen- 
erally disappearing.  The  ideal  family  physician 
knew  thoroughly  the  family  histories  of  his  pa- 
tients, their  tendencies,  susceptibilities,  weak- 
nesses ;  he  watched  every  stage  in  the  life  of  the 
child  from  birth ;  he  knew  where  to  restrain, 
where  to  encourage,  and  what  to  prohibit,  where 
dangers  to  their  physical  well-being  lay,  and 
how  to  advise  them  for  self-protection.  In  ear- 
lier days  when  the  knowledge  of  disease  was  less 
extensive  than  at  present,  it  w;as  not  within  the 
power  of  the  physician  to  advise  as  wisely  as  at 
present.  It  is  well  known  now  that  disease  as 
such  is  never  inherited.  It  is  too  much  the 
custom  to  think  of  disease  as  a  definite  entity, 
whereas  it  is  really  only  an  abnormal  process.  It 
is  not  possible  to  see  or  examine  disease,  as  it 
has  no  existence  as  such,  but  in  some  instances 
the  causes  of  disease  may  be  studied,  as  is  the 
case  in  the  infectious  diseases  due  to  known 
micro-organisms.  In  these  may  be  investigated 
the  micro-organisms  causing  the  disease  and  the 
changes  in  the  organisms  produced  by  the  germs; 
so  also  may  be  studied  the  abnormal  manifesta- 
tions of  life  which  these  changes  produce,  those 
manifestations  which  are  called  the  symptoms  of 
disease.  The  so-called  inherited  diseases  which 
are  of  an  infectious  nature  are  simply  instances 
of  infection  during  intra-uterine  life,  as  tubercu- 
losis and  syphilis.  The  diseases  of  metabolism, 
such  as  gout,  diabetes,  adiposity,  etc.,  are  not  in- 
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stances  of  inherited  disease,  wlien  they  occur  in 
different  generations  in  the  same  family,  as  is  fre- 
quently the  case,  but  are  the  result  of  the  trans- 
mission from  parent  to  children  of  functionally 
inefficient  organs,  which  break  down  under  the 
demands  laid  upon  them. 

An  absolutely  efficient  prophylaxis  applied 
to  the  individual  would  permit  the  conduct  of 
a  physiological  life  from  birth  to  its  termination 
in  a  physiological  death,  occurring  when  the 
vital  resistence  with  which  the  individual  was 
endowed  at  birth  was  exhausted.  With  advanc- 
ing medical  knowledge  and  a  higher  civilization 
there  should.be  a  closer  approximation  to  this 
condition  in  a  larger  and  larger  percentage  of  the 
population  and  a  material  prolongation  of  the 
mean  life-time. 

Hermann  Michael  Biggs,  M.  D., 
General   Medical    OfUcer    and    Director    of   the 

Bacteriological    Laboratories,    Department    of 

Health,  New  York  City. 

Prevost,  pre-vo',  Augustine,  English  sol- 
dier :  b.  Geneva,  Switzerland,  about  1725 ;  d. 
England  5  May  1786.  He  entered  the  army, 
served  under  Wolfe  at  Quebec  as  captain  of 
the  60th  regiment,  and  in  1778  captured  the  fort 
at  Sunbury,  Ga.,  for  which  service  he  was 
brevetted  major-general.  He  commanded  the 
forces  which  defeated  Gen.  John  Ashe  at  Briar 
Creek  in  1779,  but  failed  in  an  attempt  to  cap- 
ture Charlestown  in  that  year.  He  distinguished 
himself  by  his  successful  defense  of  Savannah 
against  the  Americans  in  October  1779,  and  re- 
ceived full  rank  as  major-general  in  recognition 
of  his  services. 

Prevost,  pra-v6,  Eugene  Marcel,  French 
novelist :  b.  Paris,  France,  I  May  1862.  He  was 
educated  at  the  Polytechnic  School  in  Paris  and 
until  1891  was  employed  in  a  tobacco- factory  at 
Lille.  His  conceptions  are  clever  and  well 
worked  out,  his  style  easy  and  usually  graceful, 
but  his  later  work,  though  brilliant,  shows  a 
tendency  to  the  delineation  of  morbid  emotional 
types.  His  first  book,  <Le  Scorpion'  (1887), 
attracted  great  attention  from  its  attack  on  the 
Jesuit  system  of  education.  His  later  works 
include:'  'Chouchette'  dSSSI  :  'La  Cousine 
Laure*  (1890):  'Lettres  des  Femmes'  (1892); 
<Nouvelles  Lettres  des  Femmes'  (1893)  ;  'Demi- 
vierges*  (1894):  <Le  Moulin  de  Nazareth' 
(1894)  ;  <Notre  Compagne'  (1895)  ;  <Le  Jardin 
secret'   (1897);  'L'heureux  Menage'   (1901). 

Prevost,  pre-v6'.  Sir  George,  English  sol- 
dier, son  of  Augustine  Prevost  (q.v.):  b.  New 
York  19  May  1767;  d.  London,  England,  5  Jan. 
1816.  He  entered  the  army  in  early  youth,  dis- 
tinguished himself  in  the  West  Indies,  was  pro- 
moted major-general  in  1805,  and  created  a 
baronet  later  in  the  same  year.  In  1808  he  was 
appointed  lieutenant-governor  of  Nova  Scotia 
and  in  the  autumn  of  that  year  he  conducted  a 
division  of  troops  to  the  West  Indies  where  he 
participated  in  the  capture  of  Martinique  as  sec- 
ond in  command.  He  was  made  lieutenant- 
general  in  181 1,  and  appointed  governor-in-chief 
of  British  North  America.  In  the  War  of  1812 
he  rendered  important  service  to  his  govern- 
ment, but  his  defeat  at  Plattsburg  in  1814  forced 
him  to  abandon  his  attempt  to  invade  New 
York  and  brought  him  under  censure. 

Prevost  d'Exiles,  pra-vo  deg-zel,  Antoine 
Fransois,  French  author:  b.  Hesdin  (Artois) 


1  April  1697 ;  d.  near  Chantilly  23  Nov.  1763. 
He  was  at  first  a  Jesuit,  then  enlisted  in  the 
army,  after  a  brief  return  to  the  order  again 
turned  soldier,  and  still  later  joined  the  Bene- 
dictines of  St.  Maur.  Subsequently  he  lived  in 
Holland  and  England,  and  in  1735  became 
almoner  and  secretary  of  the  Prince  de  Conti. 
He  founded  'Le  Pour  et  le  Contre,'  a  journal 
patterned  after  the  'Spectator,'  which  ran 
through  20  volumes  (1733-40)  ;  translated  Rich- 
ardson and  Hume's  'History  of  England'  ;  and 
wrote  a  'Histoire  des  Voyages'  (1747-80),  and 
several  works  of  fiction,  including  'Le  Doyen  de 
Killerine'  (1732-5).  'Memoires  et  Aventures 
d'un  Homme  de  Qualite  qui  s'est  Retire  du 
Monde'  (1728-56),  which  includes  'Manon 
Lascaut,'  a  story  of  some  celebrity  in  French 
literature,  frequently  reprinted,  and  the  basis 
of  a  drama  (1851)  by  Barriere  and  Fournier, 
and  '(Tontes,  Aventures  et  Fails  Singuliers' 
(1764).  A  selection  from  his  works  appeared 
at  Paris  in  1810-16.  Consult  Harisse,  'L'Abbe 
Prevost'   (1896")  :  and  the  study  by  Schroeder. 

Prevost-Paradol,  pra-vo  pa-ra-dol,  Lucien 
Anatole,  French  writer:  b.  Paris,  France,  8 
Aug.  1829;  d.  Washington,  D.  C.,  11  Aug.  1870. 
He  was  educated  at  the  College  Bourbon  and 
the  Ecole  Normal,  was  editor  of  'La  Revue 
d'Histoire  Universelle'  in  1854,  and  in  1855  ac- 
cepted the  chair  of  literature  at  the  University 
of  Aix,  but  resigned  in  1856  to  become  editor 
of  the  Paris  'Journal  des  Debats.*  As  a  jour- 
nalist, his  keen  irony,  his  brilliant,  forcible 
style,  rendered  him  a  formidable  adversary.  A 
believer  in  constitutional  government  he  was 
opposed  to  Napoleon  HI.  His  articles  were  in- 
strumental in  recalling  the  French  army  from 
Mexico,  but  his  contributions  to  the  'Courrier 
du  Dimanche'  caused  the  suppression  of  that 
journal  in  1866.  After  the  formation  of  the 
Ollivier  ministry  in  1870  he  became  reconciled 
to  the  empire  and  accepted  the  post  of  ambassa- 
dor to  the  United  States.  His  reception  at 
Washington  was  very  different  from  his  ex- 
pectations, public  opinion  being  in  sympathy 
with  the  Germans  rather  than  the  French  in  the 
Franco- Prussian  troubles.  The  formal  attitude 
of  the  Administration,  and  the  trying  conditions 
generally,  preyed  upon  his  mind  and  he  com- 
mitted suicide  shortly  after  his  arrival.  His 
editorials  are  still  considered  models  of  jour- 
nalistic style  and  his  books  include;  'Du 
Role  de  la  Famille  dans  I'Education'  (1857); 
'Quelques  Pages  d'Histoire  Contemporaine'  (4 
vols.,  1862-6);   'La  France  Nouvelle'    (1868). 

Preyer,  pri'er,   Wilhelm  Thierry,  German 

physiologist :  b.  Manchester,  England,  4  July 
1841  ;  d.  \\'iesbaden,  Germany,  15  July  1897. 
He  was  educated  in  the  universities  of  Bonn, 
Berlin,  Heidelberg,  Vienna,  and  Paris,  took  de- 
grees in  both  philosophy  and  medicine,  and  in 
1869  was  appointed  professor  of  physiolog)'  at 
Jena.  In  1888  he  became  privat-docent  at  Ber- 
lin. He  has  made  valuable  investigations  in  the 
fields  of  quantitative  spectral  analysis,  the  per- 
ception of  sound  and  the  precise  qualities  of  the 
senses.  Of  his  books  the  most  famous  is  'Die 
Seele  des  Kindes'  (1881),  and  especially  de- 
serving of  mention  are;  'LTebcr  Empfindungen' 
(1867)  ;  'Ueber  die  Grenzen  der  Tonwahrneh- 
mung'  (1876)  ;  <Elemente  der  allgemeinen  Phy- 
siologic'   (1883)  ;  'Der  Hypnotismus'    (1890). 
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Priam,  pri'am,  the  last  king  of  ancient 
Troy,  was  the  son  of  Laomcdon  and  Strymo  or 
Placia.  He  was  the  6th  of  the  Trojan  kings 
and  reigned  40  years.  His  territory  inckided 
Lesbos,  Mysia,  and  the  Hellespont.  When  a 
youth  he  marched  with  the  Phrygians  against 
the  Amazons,  and  went  as  ambassador  to  the 
Thracians.  After  the  death  of  his  father  he 
reigned  in  Troy.  By  his  first  wife,  Arisbe, 
daughter  of  Merops,  he  had  .Esacus.  He  after- 
ward gave  Arisbe  to  Hyrtacus,  and  married 
Hecuba,  by  whom  he  had,  according  to  Homer, 
19  children,  among  whom  Hector,  Alexander 
or  Paris,  Crcusa,  Laodice,  Polyxena,  Cassandra, 
Deiphobus,  Hclenus,  Pammon,  Polites,  Anti- 
phus,  Hipponous,  Polydorus,  and  Troilus  were 
the  most  distinguished.  By  four  concubines  he 
also  had  30  sons  and  four  daughters.  When  he 
was  extremely  old  the  Greeks  demanded  of  him 
the  restoration  of  Helen,  who  had  been  carried 
away  by  Paris,  and  on  his  refusal  to  give  her 
up  they  made  war  against  Troy,  took  and  de- 
stroyed the  city,  after  a  siege  of  10  years,  his 
son  Hector  having  already  fallen.  According 
to  later  legends,  when  the  Greeks  entered  the 
city  he  armed  himself,  to  seek  death  in  the  midst 
of  the  enemy;  but  Hecuba  prevailed  upon  him 
to  take  shelter  at  the  altar  of  Zeus.  Here  he 
saw  his  son  Polites  fall  by  the  hand  of  Pyrrhus ; 
and,  unable  to  contain  himself,  hurled  his  javelin 
at  the  youth,  who  dragged  the  old  man  by  the 
hair  from  the  altar  and  plunged  a  sword  into 
his  breast. 

Priapus,  pri-a'pus,  in  Greek  mythology,  a 
field  and  garden  god  especially  honored  in  Lamp- 
sacus,  a  town  of  Mysia,  situated  in  a  rich, wine 
country.  Aphrodite  bore  him  to  Dionysus  when 
the  latter  was  returning  from  India,  though  his 
father  unwillingly  acknowledged  him  on  account 
of  his  ugliness.  The  first  fruits  of  the  crops  were 
offered  to  him  as  the  god  of  the  fields,  the 
protector  of  gardens,  bees,  goats,  and  sheep. 
Homer  and  Hesiod  do  not  mention  him  and  it 
was  only  in  later  times  that  he  was  honored 
with  divine  worship.  He  was  represented  with 
horns  and  goat's  ears,  and  large  phallus,  hav- 
ing in  his  lap  all  kinds  of  fruits ;  in  his  hand 
he  held  a  sickle,  and  usually  a  horn  of  plenty. 
His  worship  spread  from  Lampsacus  to  Greece 
and  thence  to  Rome.  He  represents  the  produc- 
tive power  of  nature  and  is  the  god  of  sensual 
pleasure. 

Priber,   pre-bar,   Christian,   French   Jesuit 

in  America.  He  came  among  the  Cherokee 
Indians  in  1736  and  took  up  his  residence  with 
them  in  Great  Tellico  Town  in  what  is  now 
East  Tennessee.  Intending  to  make  a  dictionary 
and  grammar  of  the  Cherokee  language  he 
adopted  the  dress  of  the  Indians  to  lessen  their 
feeling  of  his  being  a  stranger,  meanwhile  striv- 
ing to  civilize  and  convert  them.  His  influence 
among  the  Cherokees  grew  to  such  an  extent 
that  they  adopted  a  code  of  laws  he  prepared 
for  them  tlicreby  exciting  the  distrust  of  the 
English  government  of  South  Carolina.  Fear- 
ing French  influence  the  English  demanded 
Priber  from  the  Indians,  who  refused  to  sur- 
render him,  and  the  safety  of  the  English  envoy 
was  secured  only  by  Priber's  interference.  But 
while  traveling  in  Alabama  in  1741  he  was 
seized  by  the  English  authorities  and  cast  into 
prison  in  Frederica,  Georgia,  where  he  soon  died. 


Pribilof,  pre'be-lof  (sometimes  called  Pri- 
BYLOV,  or  Seal),  a  group  of  islands  in  Bering 
Sea,  belonging  to  Alaska;  about  200  miles  north 
of  the  Aleutian  Islands  and  3^0  miles  west  of 
Bristol  Eaj'.  The  largest  islands  of  the  group 
are  Saint  George  and  Saint  Paul.  _  The  total 
area  is  about  180  square  miles.  This  group  is 
of  great  importance  as  here  is  the  breeding  place 
of  the  fur-seal.  The  winter  home  of  the  fur- 
seal  has  not  (1904)  been  discovered;  about  May 
they  come  to  Pribilof  Islands,  where  the  fog 
hangs  over  the  land  almost  continuously.  The 
islands  were  discovered  the  last  of  the  iSth  cen- 
tury by  Gerassim  Pribj-lof  (or  Pribylofl),  a 
Russian,  and  first  mate  on  the  boat  Saint  George. 
He  had  been  drifting  about  in  the  Bering  Sea, 
looking  for  the  breeding  place  of  the  fur-bearing 
seal,  and  at  last  he  found  the  place.  He  took 
possession  of  the  island  (saw  only  one  at  first) 
for  Russia,  his  country,  and  he  named  the  island 
Saint  George  after  his  boat.  Later  the  second 
island  was  discovered  and  called  Saint  Paul  and 
the  whole  group  was  named  after  its  discoverer. 
There  are  on  the  islands  about  400  permanent 
residents. 

Price,  Julius  Mendes,  English  traveler:  b. 
London,  England.  He  was  educated  in  Brus- 
sels and  "^t  the  Ecole  des  Beaux  Arts,  Paris; 
entered  journalism  and  was  a  special  artist- 
correspondent  of  the  'Illustrated  London  News.' 
In  1884-5  he  served  in  the  army  with 
the  Bechuanaland  campaign  in  South  Africa 
and  has  since  engaged  in  various  exploring  ex- 
peditions in  Siberia,  Mongolia,  China,  western 
Australia,  etc.  He  was  with  the  Greek  army 
in  the  Grseco-Turkish  war  in  1897,  was  en- 
gaged in  an  expedition  in  the  Northwest  Ter- 
ritory, Canada,  and  the  Klondike  in  1898,  and 
was  in  China  in  igoo-i.  He  has  published : 
'From  the  Arctic  Ocean  to  the  Yellow  Sea> 
(1892);  <The  Land  of  Gold>  (1896);  'From 
Euston    to    Klondike'     (1898)  ;    etc. 

Price,  Langford  Lovell,  English  political 
economist:  b.  England  20  July  1862.  He  was 
educated  at  Trinity  College,  Oxford,  was  lecturer 
to  the  Toynbee  Trust  in  1886-7  and  in  1895-6 
was  lecturer  in  statistics  at  University  College 
in  London.  He  was  examiner  at  Victoria  Uni- 
versity in  i8g8  and  in  1903  was  called  to  that 
position  at  the  University  of  Wales.  He  has 
published:  'Industrial  Peace*  (1887);  'Money 
and  its  Relation  to  Prices'  (1896)  ;  <A  Short 
History  of  English  Commerce  and  Industry' 
(1900)  ;   etc. 

Price,  Richard,  British  Unitarian  clergy- 
man and  political  economist :  b.  Tynton,  Glamor- 
ganshire, Wales,  22  Feb.  1723;  d.  London  19 
April  1791.  In  1758  he  became  pastor  of  a 
Unitarian  congregation  at  Hackney,  where  he 
continued  as  long  as  he  lived.  He  published  in 
1758  'Review  of  the  Principal  Diffictdties  in 
Morals,'  which  was  followed  by  'Four  Disserta- 
tions on  the  Importance  of  Christianity,  the 
Nature  of  Historical  Evidence,  and  Miracles, 
etc'  (1767).  In  1771  appeared  his 'Observations 
on  Reversionary  Payments  and  Annuities,'  suc- 
ceeded by  the  celebrated  'Northampton  Mortal- 
ity Tables,'  and  other  valuable  works  relating 
to  life  assurance  and  annuities.  He  also  pub- 
lished '.\ppeal  to  the  Public  on  the  Subject  of 
the  National  Debt'  ;  and  during  the  contest 
with    llie    North    American   colonies,    'Observa- 
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tions  on  the  Nature  of  Civil  Liberty'  and  the 
'Justice  and  the  Pohcy  of  the  War  with  Amer- 
ica* (1776).  This  work  was  wddely  circulated 
in  this  country,  and  Congress,  through  Franklin, 
expressed  its  desire  to  receive  his  assistance 
in  regulating  the  national  finances.  When  Pitt 
became  prime-minister  he  consulted  Price  in  his 
schemes  for  the  reduction  of  the  national  debt, 
and  the  establishment  of  the  sinking  fund  was 
by  his  recommendation.  Consult  Morgan, 
•Memoirs  of  the  Life  of  Richard  Price'  (1815). 

Price,  Sterling  G.  American  soldier:  b. 
Prince  Edward  County,  Va.,  n  Sept.  1809;  d. 
Saint  Louis,  Mo.,  29  Sept.  i86g.  He  was  edu- 
cated at  Hampden-Sidney  College,  studied  law, 
removed  to  Chariton  County,  Mo.,  in  1831,  and 
in  1840  was  elected  to  the  Missouri  house  of 
representatives,  of  which  he  was  speaker  until 
1844  when  he  was  elected  to  Congress.  He  re- 
signed on  the  outbreak  of  the  Mexican  War 
and  organized  a  cavalry  regiment  of  which  he 
was  commissioned  colonel.  Under  General 
Kearney  he  marched  with  his  men  from  Fort 
Leavenworth  to  Santa  Fe  w'here  he  was  left  in 
charge,  and  upon  being  attacked  by  the  Mexi- 
cans he  repulsed  them  severely  and  completed 
the  conquest  of  California.  In  1S47  he  was  pro- 
moted brigadier-general  of  volunteers,  became 
military  governor  of  Chihuahua,  and  in  1848 
won  a  decisive  victory  over  the  Mexicans  at 
Santa  Cruz  de  Resales.  In  1853-7  ^^  was 
governor  of  Missouri,  and  in  1861  presided  over 
the  convention  called  to  decide  the  secession 
question.  He  was  a  "Conditional  Union  »  man 
but  later  joined  the  Confederac)%  and  in  1861 
was  appointed  major-general  of  State  forces,  par- 
ticipatmg  under  Gen.  Ben  McCulIoch  in  the 
defeat  of  the  Union  forces  at  Wilson's  Creek  in 
August  of  that  year.  He  then  captured  Lexing- 
ton on  the  Missouri,  but  was  forced  to  retreat 
before  Fremont.  He  served  under  Van  Dorn  at 
Pea  Ridge  in  1862  and  was  promoted  major- 
general  in  the  Confederate  army.  He  com- 
manded one  wing  of  Van  Dom's  army  at  Cor- 
inth. He  was  defeated  by  Rosecrans  at  luka. 
Miss.;  accompanied  Beauregard  in  his  retreat 
to  Tupelo,  and  afterward  serving  in  the  Trans- 
Mississippi  department,  was  there  engaged  in 
the  unsuccessful  attempt  to  capture  Helena  in 
1863.  In  1864  he  succeeded  in  preventing 
General  Steele's  advance  toward  Red  River, 
and  later  made  a  raid  into  Missouri.  He  was 
driven  into  southwestern  Arkansas  toward  the 
close  of  the  war  and  after  the  surrender  he 
lived  in  Mexico  until  1866.  Consult  Snead, 
<The  Fight  for  Missouri'  (1886). 

Price,  Thomas  Randolph,  American  edu- 
cator: b.  Richmond,  Va.,  18  March  1839;  d.  New 
York  7  May  1903.  He  was  graduated  from 
the  University  of  Virginia  in  1855,  studied  in 
Berlin  and  Kiel,  and  in  1861  returned  home  to 
enlist  in  the  Confederate  army  in  which  he 
served  through  the  war  as  a  private  and  on  the 
staff  of  Gen.  Stuart.  In  1867  he  became  profes- 
sor of  Latin  and  Greek  at  Randolph-Macon 
College,  later  being  transferred  to  the  Greek 
and  English  chair,  and  in  1876  was  appointed  to 
the  chair  of  Greek  and  Hebrew  in  the  Univer- 
sity of  Virginia.-  In  1882  he  was  called  to 
Columbia  University  as  professor  of  English 
language  and  literature  and  remained  at  the 
head    of   the    department    until    his    death.      He 


published:  'The  Teaching  of  the  Mother- 
Tongue'  (1877)  ;  'Shakespeare's  Verse  Con- 
struction' (1889)  ;  edited  'Othello'  in  the  Bank- 
side   Shakespeare    (1890J  ;   etc. 

Prich'ard,  James  Covyles,  English  ethnolo- 
gist and  physician:  b.  Ross,  Herefordshire,  11 
Feb.  1786;  d.  London  22  Dec.  1848.  He  studied 
medicine  at  Edinburgh,  began  practice  at  Bristol 
in  1810,  and  in  1814  became  physician  to  the 
Bristol  infirmary.  In  1813  he  published  'Re- 
searches into  the  Physical  History  of  Mankind,' 
in  one  volume,  but  in  the  3d  edition  (1849)  ex- 
tended to  five  :  'The  Eastern  Origin  of  the  Celtic 
Nations'  (1831)  ;  'Natural  History  of  Man,' 
which  has  been  translated  into  both  French  and 
German  (1843)  ;  'Insanity  and  Other  Disorders 
Affecting  the  Mind,'  long  a  standard  authority 
(1835)  ;  'Different  Forms  of  Insanity  in  re- 
lation to  Jurisprudence.'  In  1845  he  was  ap- 
pointed one  of  the  London  commissioners  of 
lunacy. 

Prickly  Ash,  any  of  several  prickly  shrubs 
of  the  United  States  of  the  rue  family  (Jiuiacea) 
and  genus  Xanthoxylum,  especially  A',  clava- 
herculis,  whose  aromatic  and  pungent  bark  is 
used  in  the  southern  States  as  a  rustic  remedy 
for  toothache.  In  the  south  this  bush  is  there- 
fore known  as  toothache-tree  and  pepper-wood. 

Prickly  Heat.     See  Miliari.\. 

Prickly  Pear, a  genus  (Opuntia)  of  Ameri- 
can cactus.  About  130  species  have  been  recog- 
nized in  the  region  they  occupy  from  British 
Columbia  through  the  western  States,  Central 
America  and  West  Indies  to  southern  South 
America.  They  are  very  variable  in  their  spe- 
cific characters,  and  the  lines  between  species 
are  very  indistinctly  marked.  Some  are  very 
dw;arf  prostrate  plants ;  others  are  tree-like  in 
height  and  spread  of  top.  They  have  club- 
shaped,  cylindrical  or  flat  spiny  or  hairy,  fleshy 
stems,  and  except  upon  the  youngest  joints  bear 
no  leaves.  These  leaves  drop  off  very  soon. 
The  flowers,  which  are  borne  near  the  upper 
parts  of  the  joints  or  stems  and  on  the  most 
bristly  parts,  are  solitary  or  in  corymb-like 
panicles  and  are  usually  yellow  and  very  showy. 
The  fruit  is  a  modified  stem,  the  ovary  being 
sunken  in  its  apex.  It  varies  with  different 
species  from  dry  to  fleshy  and  succulent,  in 
many  species  being  edible.  Prickly  pears  were 
in  cultivation  among  the  natives  when  .A.merica 
was  discovered,  and  were  introduced  by  the 
Spaniards  to  the  Mediterranean  region,  and 
finally  to  Asia,  South  Africa,  Australia,  etc. 
In  all  these  places  they  are  now  regarded  as 
troublesome  weeds,  though  in  many  they  are 
valued  for  their  fruit.  In  Sicily  they  are  one 
of  the  chief  crops,  the  peasants  living  mainly 
upon  the  fruit  from  July  to  November.  Since 
some  of  the  varieties  will  produce  about  nine 
tons  of  fruit  to  the  acre  upon  land  too  rocky, 
thin  or  poor  for  other  crops ;  since  this  produc- 
tion can  be  counted  upon  for  a  long  series  of  years 
without  any  cultivation  after  the  plants  become 
established  (in  three  years  or  less,  usually)  ; 
and  since  they  are  highly  nutritious,  their  value 
is  not  over-estimated  in  climates  adapted  to  their 
culture ;  namely,  dry  and  frostless.  They  con- 
tain about  14  per  cent  of  sugar  and  nearly  2 
per  cent  of  fat.  A  crop  of  nine  tons  per  acre 
would,  therefore,  be  equivalent  to  about  2,500 
pounds  of  sugar. 
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In  view  of  these  statements  it  seems  strange 
that  attention  has  not  been  directed  to  improve- 
ment of  varieties,  etc.  They  have  not  been 
ranked  with  horticultural  fruits,  though  they  are 
of  far  more  economic  importance  than  many 
that  arc.  In  many  sections  they  are  used  for 
stock  feeding,  especially  in  seasons  of  drought. 
The  spines  are  generally  rubbed  or  burned  oft, 
but  cattle  often  eat  them  without  this  treatment, 
and  frequently  suffer  death  because  the  spmes 
pierce  their  'intestines.  The  plants  are  most 
used  for  fodder  in  the  western  States,  Africa 
and  Australia.  In  Tunis,  dairymen  are  rarely 
without  a  plantation  of  prickly  pear  for  their 
herd.  The  plants  are  also  planted  for  ornamental 
purposes  in  gardens  and  greenhouses  in  many 
parts  of  the  world  not  adapted  to  their  cultiva- 
tion ;  and  in  places  adapted  to  them  they  are 
favorite  hedge  plants.  The  most  esteemed  spe- 
cies are  probably  the  Indian  fig  (O.  ficus-indica), 
the  tuna  (0.  tuna),  O.  engelmaniii,  and  O.  fid- 
gida,  the  first  two  being  especially  valued  for 
the  fruit,  the  last  two  for  their  fodder.  O.  vul- 
garis is  a  common  species  in  the  eastern  States 
and  is  hardy  as  far  north  as  Massachusetts. 

Pride,  Thomas,  English  Parliamentary 
officer;  d.  Nonsuch  23  Oct.  1658.  Haying  been 
a  drayman  and  a  brewer,  he  began  service  in  the 
civil  war  as  ensign  under  the  Earl  of  Essex, 
and  was  finally  promoted  colonel.  As  a  soldier 
he  won  considerable  distinction,  being  conspic- 
uous at  Preston  (17-19  Aug.  1648),  and  com- 
manding a  brigade  in  the  Scottish  campaign. 
An  extreme  anti-Royalist,  he  was  selected  by 
.the  army  to  exclude  the  Royalist  members  from 
the  House  of  Commons.  (See  Pride's  Purge.) 
He  was  one  of  the  judges  of  Charles  I.,  whose 
death-warrant  he  signed.  During  the  lord-pro- 
tectorship of  Cromwell,  he  was  knighted  and 
made  a  member  of  the  newly  organized  House 
of  Lords.  On  the  Restoration,  it  was  voted 
his  body  be  exhumed  and  hanged  with  that  of 
Cromwell  on  Tyburn  gallows.  Noble,  author 
of  'The  Lives  of  the  Regicides,'  says,  however, 
that  in  Pride's  case  the  sentence  was  not  car- 
ried out. 

Pride  and  Prejudice,  a  novel  by  Jane 
Austen,  written  in  1796,  when  the  author  was 
but  21,  but  not  published  till  1813.  The  theme 
is  extremely  simple :  merely  a  history  of  the 
gradual  union  of  two  people,  one  restrained 
by  unconquerable  pride  and  the  other  blinded  by 
prejudice;  but  in  spite  of  little  plot,  the  interest 
is  sustained  through  the  book. 

Pride  of  India,  Price  of  China,  a  tree 
(Melia  urci/n/r /i ) ,  of  the  mahogany  family,  a 
native  of  Syria,  Persia,  and  the  north  of  India, 
and  cultivated  in  different  parts  of  the  world 
as  an  ornamental  tree.  It  grows  to  the  height 
of  30  or  40  feet  with  a  trunk  of  20  inches  diam- 
eter ;  but  in  open  spaces  it  is  spreading  and 
not  so  high.  Its  leaves  consist  of  smooth, 
pointed,  dark  green  leaflets,  arranged  in  pairs 
with  an  odd  one  at  the  end.  The  flowers, 
hanging  in  clusters  at  the  ends  of  the  branches, 
are  of  lilac  color  and  agreeable  perfume.  They 
give  place  to  bunches  of  berries  about  as  large 
as  cherries,  and  yellow  when  ripe.  The  fruit  is 
sweetish,  and  edible,  though  generally  supposed 
to  be  poisonous.  In  the  cities  of  the  Southern 
States  where  the  tree  was  introduced  by  the 
elder   Michaux,   early   in   the    19th    century   and 


upon  many  of  the  plantations  rows  of  Pride  of 
India  trees  are  very  common,  and  in  autumn  the 
branches  and  the  ground  beneath  are  covered 
with  their  berries.  A  decoction  of  the  hark  of 
the  root  is  administered  as  a  cathartic  and 
vermifuge.  In  large  doses  it  is  said  to  produce 
narcotic  effects,  and  such  appears  to  be  the 
action  of  the  ripe  berries  upon  the  robin  red- 
breasts, which  are  very  fond  of  them,  and  eat 
them  until  they  become  stupefied  and  fall  to  the 
ground.  From  this  state,  however,  they  soon 
rec  -.er. 

Prideaux,  prid'6,  Humphrey,  English 
scholar  and  divine ;  b.  Padstow,  Cornwall,  2 
May  1648;  d.  Norwich  i  Nov.  1724.  He  was 
graduated  from  Christ  Church,  Oxford,  in  1672 
and  was  appointed  rector  of  Saint  Clement's,  Ox- 
ford, in  1679,  prebend  at  Norwich  in  1681,  arch- 
deacon of  Suffolk  in  1688,  and  in  1702  became 
dean  of  Norwich.  He  was  a  man  of  studious 
habits,  a  deep  thinker,  acquired  a  vast  store  of 
knowledge,  and  a  wide  reputation  for  judgment, 
integrity,  and  wisdom.  His  greatest  work  was 
entitled  'The  Connection  of  the  History  of  the 
Old  and  New  Testaments*  (4  vols.,  1715-18). 
Among  his  other  works  are  'Marmora  Oxonien- 
sia'     (1676);    'Life    of    Mahomet'     (1697). 

Prideaux,  John,  English  soldier:  b.  Devon- 
shire 1718;  d.  near  Fort  Niagara,  N.  Y.,  19 
July  1759.  He  entered  the  army  in  early  youth, 
and  attained  the  rank  of  brigadier-general  in 
1759.  In  that  year  he  was  given  command  of 
one  of  the  four  divisions  which  were  sent  to  con- 
quer Canada,  and  while  Amherst,  Wolfe,  and 
Stanwix  co-operated  in  the  north,  Prideaux  at- 
tempted the  reduction  of  Fort  Niagara,  one 
of  the  strongest  fortresses  in  possession  of  the 
French.  He  landed  before  the  fort  on  7  July 
and  opened  an  attack,  repelled  a  sortie  on  11 
July  and  on  the  igth  prevented  the  landing  of 
the  French  reinforcements  sent  by  Frontenac, 
but  was  killed  in  the  trenches  on  the  same  day 
by  the  premature  bursting  of  a  shell.  His  work 
was  not  without  results,  however,  as  the  fort 
surrendered  on  the  24th. 

Pride's  Purge,  the  familiar  name  for  the 
forcible  exclusion  of  Royalist  members  from  the 
House  of  Commons  in  1648  by  Colonel  Thomas 
Pride  (q.v.).  Both  houses  of  Parliament  voted 
by  large  majorities  to  accept  the  terms  offered 
by  Charles  I.  The  Council  of  Officers  thereupon 
determined  to  e.xpel  members  of  the  majority 
from  the  House  of  Commons,  and  on  6  Dec.  1C48 
Colonel  Pride,  acting  under  instructions  from 
Fairfax,  took  his  stand  with  a  guard  at  the 
entrances  to  the  Commons,  forcibly  prevented 
the  entrance  of  about  50  members,  and  arrested 
above  40  others.  The  Independents  were  thus 
free  to  act  in  co-operation  with  the  army.  The 
few  peers  left  in  the  Upper  House  made  vain 
opposition  to  the  measures  of  the  decimated 
Commons,  by  which  they  were  quite  ignored, 
the  Lower  House  passing  a  resolution  that  the 
Commons  of  England  "have  supreme  power  in 
this  nation."     See  Encl.\nd,  History. 

Priene,  pri-e'ne,  in  ancient  history,  a  city 
of  Ionia  at  the  mouth  of  the  G:eson  in  early 
times,  but  because  of  the  alluvial  deposits  of 
the  Mseander  finally  lay  several  miles  from  the 
coast.  One  of  the  12  cities  in  the  Ionian  League, 
Priene  was  conquered  by  Lydia,  and  on  Croesus' 
overthrow  became  the  property  of  Persia.     The 
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great  temple  of  Athene  Polias,  the  scene  of  the 
festival  called  the  Panionia,  was  here ;  a  dedi- 
cation upon  it  by  Alexander  the  Great  is  now 
in  the  British  Museum.  The  plan  of  the  ancient 
city  has  been  made  plain  by  explorations  made 
in  1895-g  under  the  management  of  the  Royal 
Museum  in  Berlin.  Consult  Lenschau.  'De  Re- 
bus Prienensium'    (1890). 

Priessnitz,  pres'nits,  Vincenz,  German 
peasant,  founder  of  the  Kaltwasserkur,  or  sys- 
tem of  hydropathy  (q.v.)  :  b.  Grafenberg,  Aus- 
trian Silesia,  4  Oct.  1799;  d.  there  28  Nov.  1851. 
Having  effected  by  the  application  of  cold  water 
a  cure  of  a  severe  injury  he  had  received,  he 
subsequently  employed  it  in  local  cases  as  a 
healing  agent.  Two  English  physicians,  Sir 
John  Floyer  and  Dr.  Currie  of  Liverpool,  had 
anticipated  him  in  advocacy  of  the  method,  and 
a  Silesian,  Hahn,  had  published  a  book  on  it 
derived  largely  from  a  work  by  Floyer.  But 
Priessnitz  was  the  first  to  develop  hydropathic 
practice.  He  established  an  institution  at  Graf- 
berg  which  was  much  frequented,  among  the 
guests  being  many  physicians  who  came  to  study 
his  claims.  He  wrote  nothing  himself,  but 
many  records  of  experiences  of  his  cure,  most 
of  them  favorable  and  many  enthusiastic,  were 
written  by  others.  Consult  the  study  by  Se- 
linger  (1852);  and  Philo  von  Walde,  'Priess- 
nitz als  Bcgriinder  des  Wasser-  und  Naturheil- 
fahrens'    (1897). 

Priest,  Josiah,  American  author:  b.  New 
York,  about  1790;  d.  western  New  York,  about 
1850.  He  was  an  unschooled  man,  a  harness- 
maker  by  trade ;  but  published  several  books, 
some  of  which  became  very  popular.  Among 
them  were:  'Wonders  of  Nature'  (1826); 
•View  of  the  Millennium*  (1828)  ;  'Stories  of 
the  Revolution'  (1836)  ;  'American  Antiquities' 
(1838)  ;  and  'Slavery  in  the  Light  of  History 
and    Scripture'    (1843). 

Priest,  one  who  performs  the  sacred  rites 
of  any  religion,  especially  the  sacrificial  rites, 
and  who  is  thus  a  mediator  between  the  Deity 
and  men. 

In  primitive  times  the  function  of  priesthood 
was  inherent  in  the  head  of  a  family,  the  paler 
familias;  but  as  states  were  organized  priest- 
hood on  behalf  of  the  people  was  assumed  by 
the  chief  or  king,  or  was  exercised,  under  him, 
by  a  special  order  of  men ;  but  still  the  rites 
of  domestic  religion  would  continue  to  be  per- 
formed by  the  head  of  the  household.  Li  early 
Greece  and  Rome  when  kings  were  banished 
and  the  pow-er  of  the  state  came  into  the  hands 
of  elected  magistrates  the  priestly  office  of  the 
king,  or  his  headship  in  religious  affairs,  was 
vested  in  the  arclion  basilcus  as  a^  Athens,  or 
the  rex  sacrorum  as  at  Rome ;  the  term  King 
(basileus  rex)  being  retained  after  kingship 
had  been  done  awa}^  doubtless  because  of 
some  religious  scruple,  lest  the  gods  should  re- 
sent the  lowering  of  the  appellation  of  the  head 
of  the  state  religion.  The  priests  of  the  state 
religion  were  now  appointed  by  the  public 
authority,  whether  their  functions  were  general 
or  were  restricted  to  the  service  of  special  gods 
in  special  temples. 

In  Rome  there  never  was  in  pagan  times  any- 
thing like  a   priestly  order  or  priestly  caste  or 
class,    as    the    order    of    knights     (equites)     or 
patricians   (patricii  nobiles),  nor  was  priesthood 
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hereditary.  In  Greek  states  the  priestly  serv- 
ice in  certain  temples  and  places  was  restricted 
to  certain  families;  for  the  rest,  the  priesthood 
was  a  function  of  the  state.  In  Egypt  the 
priesthood  was  a  very  close  corporation,  the 
members  of  which,  with  the  king  at  their  head, 
were  the  supreme  arbiters  of  civil  and  even  mili- 
tary as  well  as  of  religious  affairs:  the  priest- 
hood alone  possessed  whatever  science  existed 
of  the  mysteries  of  religion  or  of  the  secrets  of 
statecraft,  or  the  laws  of  nature. 
_  In  primitive  Israel,  as  in  other  primitive  so- 
cieties, priesthood  was  the  attribute  of  the  father 
of  the  family:  the  priest  by  vocation,  as  a  man 
set  apart  to  minister  on  behalf  of  the  people  in 
their  relations  to  the  Deity,  does  not  come  into 
view  till  the  ^losaic  epoch;  and  the  fully  devel- 
oped priestly  system  of  Israel  did  not  come  into 
existence  till  the  time  of  Solomon  or  even, 
perhaps,  till  after  the  return  of  the  people  from 
Babylon  and  the  building  of  the  second  temple  at 
Jerusalem  by  Zerubbabel  in  520  B.C.,  nearly  500 
years  after  Solomon's  reign.  Before  the  build- 
ing of  Solomon's  Temple  there  were  in  Israel 
several  temples  or  sanctuaries  with  oracles  that 
were  consulted  to  ascertain  the  will  and  pleas- 
ure of  Jehovah,  and  with  priests  as  their  inter- 
preters;  and  the  priests  and  the  Levites 
constituted  a  distinct  order  of  society;  but  after 
the  secession  of  northern  Israel  every  devout 
king  of  Judah  earnestly  sought  to  suppress 
religious  worship  or  sacrifice  everywhere  save 
in  the  central  national  Temple :  this  end  was 
not  achieved  till  after  the  return  of  the  captives 
from  Babylon.  Henceforth  the  worship  even 
of  the  true  God  elsewhere  than  in  the  Temple 
at  Jerusalem  was  denounced  as  impious  and  lit- 
tle different  from  worship  of  false  gods.  The 
entire  priestly  order  was  massed  in  Jerusalem 
and  its  neighborhood ;  the  priests  w-ere  distrib- 
uted into  24  classes  each  presided  over  by  a 
chief  priest,  and  each  class  of  priests  ministering 
in  the  Temple  one  week  in  rotation :  over  the 
vyhole  priesthood  presided  the  High  Priest,  be- 
lieved to  be  always  a  lineal  descendant  of  Aaron, 
the  brother  of  Moses. 

The  ministers  of  the  several  religions  men- 
tioned, as  well  as  those  of  Phoenicia,  Babylon 
and  other  countries,  are  styled  in  English 
"priests" :  in  Hebrew,  Greek  and  Latin  re- 
spectively the  priest  is  Kohen,  hicreus  and 
sacerdos.  But  the  English  word  priest,  derived 
from  the  Greek  prcsbyteros,  an  elder  person,  has 
not  in  itself  any  denotation  of  sacrifice  or  of 
priestly  function  but  only  of  maturity  of  age. 

In  the  Greek  New  Testament  the  priest  of 
the  Jewish  law  is  always  called  hiereus  and  in 
the  Latin  Vulgate  version  sacerdos,  never  pres- 
bytcros,  or  senior  (elder).  On  the  other  hand, 
neither  in  the  Greek  original  nor  in  the  Vulgate 
Latin  version  of  it  is  hiereus  or  sacerdos  ever 
said  of  the  minister  of  the  religion  of  Jesus 
Christ,  but  always  prcsbyteros  and  presbyter; 
and  in  the  authorized  English  version  pres- 
byteros  is  invariably  rendered  elder,  never  priest. 
Nevertheless,  in  the  Book  of  Common  Prayer 
of  the  Anglican  Church  and  in  that  Church's 
Articles  of  Religion  the  word  priest  is  every- 
where employed  instead  of  elder;  but  this 
"priest"  of  the  Prayer  Book  is  not  hiereus, 
sacerdos.  a  sacrificing  priest ;  for  in  the  Articles 
the  sacrificial  function  of  the  priest  of  the  Catho- 
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lie  Church  is  classed  with  "blasphemous  fables 
and  dangerous  deceits."  Hence  for  the  Anglican 
Church,  as  for  all  the  other  Protestant  Churches, 
the  priest,  presbyter  or  elder  is  not  the  minister 
of  a  sacrifice.  It  is  different  in  the  Catholic 
Church  and  in  the  numerous  heretic  and  schis- 
matic churches  of  the  East.  Those  churches 
teach,  with  the  Church  of  Rome,  that  in  the 
Christian  dispensation  it  is  the  chief  office  of 
the  priest  to  offer  sacrifice,  namely,  the  eucharis- 
tic  oblation,  which  is  a  perpetual  representa^ 
tion  of  the  offering  made  on  Calvary.  In  the 
belief  of  those  churches  the  mass  is  the  self- 
same sacrifice  which  Christ  offered  —  the  victim 
the  same,  the  priest  the  same :  for  the  victim 
is  Jesus  Christ,  his  body  and  blood ;  and  the 
priest  is  the  incarnate  Son  of  God  in  heaven,  the 
High  Priest,  who  is  represented  in  the  mystic 
offering  by  the  priest  who  ministers  at  the  altar. 

It  is  worthy  of  mention  that  till  the  middle 
of  the  3d  century  no  extant  writing  of  any  of 
the  fathers  employs  the  Greek  or  the  Latin 
word  for  priest  (hiereus,  sacerdos)  to  designate 
the  presbyteros.  In  the  Roman  pontifical  the 
order  of  the  priesthood  is  called  both  presby- 
ieratus  and  sacerdotium. 

Priestley,  prest'li,  Joseph,  English  physi- 
cist and  Unitarian  divine :  b.  Fieldhead,  York- 
shire, 13  March  1733;  d.  Northumberland,  Pa., 
6  Feb.  1804.  After  a  secondary  education  he 
accepted  an  invitation  to  become  Presbyterian 
minister  of  Needham  Market,  Suffolk,  on  an 
average  salary  of  ^30  a  year.  After  three  years 
he  took  charge  of  a  congregation  at  Nantwich, 
Cheshire,  to  which  he  joined  a  school.  Here 
his  reputation  increased,  and  in  1761  he  was 
invited  by  the  trustees  of  the  Dissenting  acad- 
emy at  Warrington  to  occupy  the  post  of  tutor 
of  languages  and  belles-lettres  under  Dr.  Aiken. 
A  visit  to  London  having  introduced  him  to 
Drs.  Franklin,  Watson,  and  Price,  he  was  en- 
couraged to  compose  a  'History  of  Electricity,* 
which  appeared  in  1767.  In  the  same  year  he 
became  minister,  at  a  salary  of  £100  a  year,  of  the 
Mill  Hill  chapel  at  Leeds,  where  his  religious 
opinions  grew  decidedly  Unitarian.  At  Leeds 
his  attention  was  first  drawn  to  the  properties 
of  "fixed  air"  (carbonic  acid  gas)  ;  and  about 
this  time  he  completed  his  'History  and  Present 
State  of  Discoveries  relating  to  Vision,  Light, 
and  Colors.*  In  1771  he  agreed  to  accompany 
Captain  Cook  on  his  second  voyage  in  the 
capacity  of  astronomer,  but  his  appointment  was 
cancelled,  as  the  Board  of  Longitude  objected 
to  his  theology. 

After  six  years  at  Leeds  he  accepted  an  invi- 
tation from  the  Earl  of  Shelburne,  afterward 
Marquis  of  Lansdovvne,  to  reside  with  him  as  a 
companion  in  the  nominal  capacity  of  librarian. 
While  forming  a  part  of  the  establishment  of 
this  nobleman,  he  occupied  himself  in  scientific 
pursuits,  and  in  1773  gave  to  the  'Philosophical 
Transactions'  a  paper  on  the  different  kinds 
of  air,  which  obtained  the  prize  of  Copley's 
gold  medal.  On  i  Aug.  1774  he  discovered  oxy- 
gen or  "dephlogisticated  air,"  as  he  called  it,  a 
result  quickly  followed  by  other  important  dis- 
coveries, such  as  nitrous  gas,  nitrous  oxide  gas, 
sulphurous  oxide  gas,  fluoric  acid  gas,  muriatic 
gas,  and  ammoniacal  gas,  etc.  By  these  exploits 
he  may  be  said  to  have  been  almost  the  first  to 
render  chemistry  a  precise  science.     In  1775  he 


published  'Examination  of  the  Doctrine  of  Com- 
mon Sense,  as  held  by  Drs.  Reid,  Beattie,  and 
Oswald,'  and  soon  after  the  treatise  of  Hartley. 
He  had  already  declared  himself  a  believer  in 
the  doctrine  of  philosophical  necessity,  and  in  a 
dissertation  annexed  to  his  edition  of  Hartley 
expressed  some  doubts  of  the  immateriality  of 
the  sentient  principle  in  man.  This  doctrine  he 
still  more  forcibly  supported  in  his  'Disquisi- 
tions on  Matter  and  Spirit'  (1777).  Probably 
because  of  his  "materialistic"  views,  the  con- 
nection with  Shelburne  was  dissolved  in  1780, 
Priestley  retaining  an  annuity  by  original  agree- 
ment. He  next  removed  to  Birmingham,  where 
he  became  once  more  minister  of  a  non-con- 
formist congregation,  and  occupied  himself  on 
his  'History  of  the  Corruptions  of  Christianity' 
(1782),  and  'History  of  the  Early  Opinions 
:oncerning  Jesus  Christ'  (1786).  With  Erasmus 
Darwin,  Watt,  Boulton,  Wedgwood,  and 
other  famous  men  he  founded  the  now  cele- 
brated Lunar  Society,  which  rendered  Birming- 
ham for  the  time  of  its  existence  almost  the 
intellectual  centre  of  England.  His  'Familiar 
Letter  to  the  Inhabitants  of  Birmingham'  was 
written  in  support  of  the  claims  of  Dissenters 
for  a  repeal  of  the  test  acts.  The  era  of  the 
French  Revolution,  whose  principles  Priestley 
vindicated,  added  to  the  usual  animosity  of  theo- 
logical dispute.  The  anniversary  of  the  capture 
of  the  Bastille  being  celebrated  at  Birmingham,  a 
mob  assembled,  and  although  Priestley  was  not 
present,  burned  his  house,  and  nearly  all  his 
library,  manuscripts,  and  apparatus.  The  out- 
rage was  countenanced  by  too  many  exercising 
both  lay  and  clerical  influence,  and  the  legal  com- 
pensation which  he  obtained  fell  short  of  his  real 
losses  by  about  £2,000.  On  l  Aug.  1874,  Birm- 
ingham made  some  amends  for  the  wrong  done 
to  her  greatest  citizen,  by  the  erection  of  a 
marble  statue  of  him  in  front  of  the  town-hall. 
On  quitting  Birmingham  (1791)  he  succeeded 
his  friend  Price  as  preacher  in  the  Gravel  Pit 
Chapel,  Hackney,  where  he  remained  some  time 
in  the  cultivation  of  his  scientific  pursuits,  until 
finally  goaded  by  party  enmity  to  seek  an  asylum 
in  the  United  States,  which  he  reached  in  1794, 
and  took  up  his  residence  at  Northumberland, 
Pa.  In  America  he  dedicated  his  whole  time  to 
his  accustomed  pursuits.  Some  discourses  of 
his  led  to  the  formation  in  Philadelphia  of  a 
Unitarian  congregation,  and  he  held  private 
meetings  in  his  own  house.  He  was  never  nat- 
uralized; and,  curiously  enough,  never  learned 
to  make  change  in  United  States  coinage. 
Priestley  was  an  ardent  controversialist,  chiefly 
in  consequence  of  extreme  simplicity  and  open- 
ness of  character;  but  no  man  felt  less  animosity 
toward  his  opponents  than  he  did,  and  many 
who  entertained  the  strongest  antipathy  to  his 
opinions  were  converted  into  friends  by  his 
gentleness  and  urbanity  in  personal  intercourse. 
As  a  man  of  science  he  stands  high  in  the  field 
of  invention  and  discovery,  and  to  few  has 
pneumatic  chemistry  been  so  much  indebted. 
On  his  own  admission  his  researches  in  his 
favorite  science  were  superficial,  and  his  great 
discoveries  to  a  considerable  extent  accidental. 
But  this  should  detract  nothing  from  the  honor 
due  to  the  earnest  pioneer.  As  a  metaphysician 
his  elucidation  of  Hartley's  theory  of  association, 
his  works  upon  philosophical  necessity  and  upon 
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materialism,  will  always  insure  attention.  As 
a  theologian  Priestley,  who  followed  his  convic- 
tions wherever  they  led  him,  passed  through  all 
changes,  from  Calvinism  to  a  Unitarian  system 
in  some  measure  his  own ;  but  to  the  last  re- 
mained a  zealous  opposer  of  infidelity.  Of  his 
theological  and  controversial  productions,  those 
most  generally  esteemed  are  his  'Institutes  of 
Natural  and  Revealed  Religion*  (1772-4),  and 
'Letters  to  a  Philosophical  Unbeliever'  (1780-2). 
He  also  wrote  many  works  of  practical  divinity. 
There  is  an  edition  of  his  'Theological  and 
Miscellaneous  Works,  with  Memoirs  and  Cor- 
respondence'   (i8i7-,32). 

Priests  of  the  Mission.    See  Lazarists. 

Priests    of    Saint    John    the    Evangelist. 

See  Orders,  Religious. 

Prigg  Case,  The,  in  American  history,  a 
famous  slave  case  tried  in  1837.  Edward  Prigg 
caused  a  fugitive  Maryland  slave-woman  to 
be  returned  to  her  mistress,  in  violation  of  a 
Pennsylvania  statute  forbidding  the  carrying  of 
any  negro  out  of  the  State  in  order  to  enslave 
him.  The  case  was  finally  brought  before  the 
Supreme  Court  of  the  United  States,  where  it 
was  contended  that  the  statute  was  unconstitu- 
tional since  it  conflicted  with  the  National  Fugi- 
tive Slave  Act  of  1793.  The  opinion  was  handed 
down  that  the  national  law  must  be  carried  out 
by  national  authorities  alone. 

Prim,  Juan,  hoo-an'  prem.  Count  de 
Reuss,  Marquis  de  los  Castillejos,  Spanish 
general  and  statesman :  b.  Reuss,  Catalonia,  6 
Dec.  1814;  d.  Madrid  30  Dec.  1870.  Destined 
for  the  law,  he  entered  the  ranks  of  the  volun- 
teers in  the  cause  of  the  infant  queen  Isabella 
on  the  outbreak  of  the  civil  war,  which  in  1833, 
followed  the  death  of  Ferdinand  VII.  At  its 
close  in  1839,  Prim  threw  himself  into  politics, 
and  when  Queen  Maria  Christina  quitted  Spain, 
worked  in  behalf  of  the  Progresista  party  against 
Espartero,  who,  8  Jilay  1841,  had  assumed  the 
regency.  In  May  1843  he  led  the  insurrectionist 
forces  against  Espartero,  and  upon  the  downfall 
of  the  Espartero  ministry  was  rewarded  by  the 
queen  by  being  created  successively  brigadier- 
general.  Count  de  Reuss,  and  in  1843  governor 
of  Madrid.  Suspected  later  of  conspiracy  against 
the  government  in  1844,  he  was  sentenced  to  six 
years'  imprisonment  but  was  released  after  six 
months,  and  made  governor  of  Porto  Rico.  Dis- 
tinguishing himself  in  the  war  against  Morocco 
at  the  battle  of  Los  Castillejos,  I  Jan.  i860,  he 
was  given  the  title  of  Marquis  de  los  Castillejos. 
He  commanded  the  Spanish  expedition,  which 
acting  jointly  with  the  French  and  English 
landed  in  Mexico  early  in  1862  to  enforce 
claims  of  indemnity  against  that  _  country,  but 
withdrew  his  troops  almost  immediately.  _  Again 
accused  of  conspiracy,  he  was  banished  in  1864, 
but  headed  an  uprising  in  January  1866  against 
the  government  and  was  compelled  to  flee  to 
England  in  1867.  From  there  he  gave  support 
to  a  revolution  started  in  Spain  that  _  summer 
and  in  September  suddenly  appeared  in  Cadiz 
and  fought  against  the  government  in  the  mili- 
tary revolution  headed  by  Topete  and  Serrano. 
Upon  the  defeat  of  the  government  Serrano  ap- 
pointed Prim  minister  of  war  in  his  provisional 
government.  He  became  head  of  the  cabinet  and 
procured  tl^e  election  of  Amadeo,  duke  of  Aosta, 


second  son  of  the  king  of  Italy,  as  king  of 
Spain.  He  was  shot  by  unknown  assassins  while 
driving  through  Madrid.  Consult :  F.  Jimenez, 
'Historia  Militar  y  Politica  de  D.  Juan  Prim* 
(i860)  ;    Leonardson,    'Prim*     (1901). 

Primary  Batteries.     See  Battery. 

Primary  Election.     See    Elections. 

Primary  Rocks,  formerly  applied  by  geol- 
ogists to  the  earliest  rocks,  including  particularly 
those  owing  their  present  state  to  igneous  agency. 
Gneiss,  various  schists  and  granite  were  so  re- 
garded. At  the  present  time  Primary  is  used  as 
equivalent  to  Palaiozoic   (q.v.). 

Pri'mate,  since  the  4th  century  of  the 
Christian  Church,  the  title  assumed  by  the  bishop 
of  the  capital  of  a  province,  and  hence  equiva- 
lent to  metropolitan  or  exarch.  The  Council 
of  Chalcedon  decreed  that  the  primacy,  or  "first 
place  before  all,"  was  to  be  accorded  to  the 
"archbishop  of  Old  Rome.'*  In  Africa  the  title 
belonged  to  the  bishop  of  Carthage.  In  other 
parts  of  Christendom  an  attempt  was  made  to 
distinguish  between  primates  and  metropolitans 
as  early  as  the  9th  or  loth  century,  for  one  of  the 
capitularies  of  the  early  French  kings  ordains 
that  no  metropolitan  shall  assume  the  title  of 
primate  unless  he  has  a  just  claim  to  that  honor; 
and  in  the  nth  century  the  popes  expressly  re- 
served the  title  only  for  the  leading  metropolitans 
in  different  countries,  and  endeavored  to  sub- 
ordinate the  other  metropolitans  to  them.  The 
resistance  to  this  arrangement  was,  however,  so 
general  and  emphatic  that  the  dignity  of  primate 
remained  little  more  than  a  nominal  one,  en- 
titling the  holder  of  it  merely  to  precedence  on 
public  occasions.  In  France  the  archbishop  of 
Lyons  was  appointed  primate  of  the  Gauls  by 
Gregory  VII.  in  1079,  and  the  archbishop  of 
Rouen  is  also  primate  of  Normandy.  In  the 
German  empire  the  archbishop  of  Salzburg 
was  primate.  In  Hungary  the  archbishop  of 
Gran  is  primate;  in  Bohemia  that  of  Prague; 
in  Spain  that  of  Toledo.  In  Poland  the  primacy 
belonged  to  the  see  of  Gnesen.  None  of  these 
bishoprics  any  longer  retain  primatial  rights  of 
jurisdiction  excepting  that  of  Gran.  The  office 
belonged  of  right  to  the  Papal  legate,  who 
was  president  of  the  senate  and  censor  of 
the  king.  He  governed  the  state  during  an 
interregnum,  had  a  court,  guards,  and  a  marshal 
of  the  palace,  and  in  general  enjoyed  the  high- 
est privileges.  In  the  Church  of  England  both 
the  archbishops  still  retain  the  title  of  primate, 
the  archbishop  of  Canterbury  being  distin- 
guished as  the  primate  of  all  England  and  the 
archbishop  of  York  as  the  primate  of  England. 
In  the  Protestant  Episcopal  Church  of  Ireland 
the  archbishop  of  Armagh  is  primate  as  for- 
merly   when    the    church    was    established. 

Primates,  the  name  given  by  Linnaeus  to 
his  highest  order  or  group  of  the  Mammalia, 
which  included  the  bats  (Cheiroptera),  the  apes, 
monkeys,  and  lemurs  (Quadrumana),  and  man 
(Bimaiia).  By  common  consent  of  zoologists 
the  bats  have  been  removed,  leaving  the  monkeys, 
lemurs  and  man  as  a  fairly  homogeneous  group. 
Formerly  the  definition  of  this  order  was  com- 
paratively easy,  but  owing  to  numerous  recent 
palaeontological  discoveries  an  almost  unbroken 
series  of  forms  between  the  lemurs  and  the 
Iiisectivora  is  now  known,  and  the  interrelation- 
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ships  between  the  former  and  the  higher  apes, 
and  of  the  latter  with  one  another  and  with 
man,  have  been  shown  to  be  more  complex  than 
was  anticipated.  Leaving  out  of  account  the 
prelemurine  fossils,  the  order  may  be  character- 
ized as  follow-s :  There  are  always  complete  milk 
and  permanent  dentitions,  the  latter  having  the 
various  kinds  of  teeth  well  ditTerentiated  and 
usually  the  following  formula:  incisors,  f; 
canines,  | ;  premolars,  f  or  |,  and  molars  f  or 
f  (rarely).  Occasionally  there  is  the  loss  of 
an  incisor,  premolar  or  canine.  The  molars  are 
of  the  simple  quadritubercular  grinding  type,  and 
the  premolars  are  still  simpler.  In  all  cases  the 
orbit  is  surrounded  by  a  bony  ring  and  fre- 
quently separated  from  the  temporal  fossa  by  a 
plate  of  bone.  The  clavicles  are  well  developed, 
the  radius  and  ulna  and  the  tibia  and  fibula 
(except  in  one  case)  are  never  coalesced,  the 
scaphoid  and  lunar  bones  of  the  wrist  are  dis- 
tinct, and  the  pollex  and  hallux  (except  the 
latter  in  man)  form  opposable  thumbs.  With 
a  few  exceptions  among  the  lemurs  and  mar- 
mosets, the  digits  are  all  terminated  by  flat  nails. 
Except  in  isolated  cases  the  stomach  is  always 
simple,  there  are  two  pectoral  mammae  and  the 
testes  are  contained  in  a  scrotum.  Concerning 
the  subdivision  of  the  order  in  suborders  and 
families  there  are  several  opinions;  but  the 
customary  recognition. of  the  sub-order  Prosimia 
or  Lcmuroidea  for  the  lemurs  and  their  allies, 
of  Quadntmana  for  the  monkeys,  baboons  and 
marmosets,  and  of  Anthropomorpha  for  the 
apes  and  man  will  serve  present  purposes.  Con- 
sult: Hartman,  'Anthropoid  Apes*  (1886); 
Forbes,   'Handbook  of  Primates'    (1896-7). 

Primaticcio,  Francesco,  fran-ches'ko  pre- 
ma-tet'cho,  Italian  painter:  b.  Bologna  1504; 
d.  France  1570.  He  was  a  pupil  of  Innocenzo 
da  Immola  and  Bagnacavallo,  and  began  in  1525 
to  study  under  Giulio  Romano.  In  connection 
with  several  of  the  pupils  of  the  latter  he  painted 
the  Palazzo  del  Te,  in  Mantua,  from  Giulio's 
designs.  Through  the  recommendation  of  Fred- 
erick, duke  of  Mantua,  Primaticcio  was  engaged 
by  Francis  I.  of  France  in  1531  to  decorate  the 
palace  of  Fontainebleau.  To  his  influence  were 
owing  not  only  numerous  paintings  in  fresco  and 
works  in  stucco  which  the  king  caused  to  be 
executed,  but  several  branches  of  painting,  as, 
for  instance,  enamel  painting,  and  designs  for 
tapestry,  were  carried  to  greater  perfection 
through  his  exertions.  Francis  sent  him  io  Italy 
to  purchase  antique  statues,  and  casts  of  famous 
works  of  art.  On  the  death  of  Rosso,  the  royal 
painter,  Primaticcio  succeeded  to  his  post,  and 
Francis  II.  appointed  him  in  1559  superintendent 
of  the  royal  buildings.  He  furnished  the  designs 
of  several  architectural  works,  among  them  of 
the  tombs  of  Francis  I.  and  Henry  II.  His 
works  at  Fontainebleau,  however,  gained  him 
more  reputation.  His  was  a  clever  facile  pencil, 
but  he  was  the  slave  of  mannerism  and  meretri- 
ciousncss,  and  that  fluent  but  artificial  elegance 
which  remained  so-  long  the  characteristic  of 
French  art.  His  frescoes  and  stucco  work  have 
been  almost  all  destroyed,  we  can  only  judge 
of  their  quality  from  engravings,  and  there 
are  no  oil-paintings  which  can  with  certainty  be 
ascribed  to  him.  even  the  authenticity  of  'The 
Continence  of  Scipio'  now  in  the  Louvre  is 
sometimes  doubted. 


Prime,    Edward    Dorr    Griffin,    American 

Presbyterian  clergyman  and  religious  journal- 
ist: b.  Cambridge,  N.  Y.,  2  Nov.  1814;  d.  New 
York  7  April  1891.  He  was  graduated  in  1832 
from  Union  College,  and  from  Princeton  Theo- 
logical Seminary  at  Princeton  in  1838.  He  filled 
several  pastorates,  including  that  of  the  Eighty- 
sixth  Street  Presbyterian  Church.  New  York, 
and  contributed  articles  to  the  'New  York  Ob- 
server' under  the  signature  "Eusebius."  With 
his  brother,  S.  I.  Prime  (q.v.),  he  edited  the 
paper  1854-85,  and  continued  to  edit  it  a  year 
longer  after  his  brother's  death.  He  published : 
'Around  the  W^orld'  (1872);  'Forty  Years  in 
the  Turkish  Empire'  (1875);  'Notes,  Genea- 
logical, Biographical,  and  Bibliographical  of  the 
Prime    Family'     (1888);    etc. 

Prime,  Samuel  Irenaeus,  American  Presby 
terian  clergyman  and  editor :  b.  Ballston,  N.  Y., 
4  Nov.  1812;  d.  Manchester,  Vt.,  18  July  1885. 
He  was  graduated  from  Williams  College  in 
1829,  entered  the  Princeton  Theological  Seminary 
and  in  1833  was  ordained  in  the  ministry.  He 
was  in  charge  of  pastorates  at  Ballston  Springs, 
N.  Y'.,  1833-5 ;  at  Matteawan,  N.  Y.,  1835-40. 
In  1840  he  became  editor  of  the  New  York  'Ob- 
server' and  continued  as  such  until  his  death, 
with  the  exception  of  a  period  in  1S49  when  he 
was  secretary  to  the  American  Bible  Society, 
and  another  in  1850  when  he  edited  the  'Presby- 
terian.' He  was  one  of  the  founders  of  the 
Evangelical  Alliance  of  America  in  1866  and  its 
corresponding  secretary  until  1884,  was  vice- 
president  of  the  American  Tract  Society  and  was 
prominently  connected  with  various  religious 
and  educational  institutions.  From  1854  '^e  was 
a  regular  contributor  to  'Harper's  Magazine,* 
where  his  "Editor's  Drawer"  became  famous, 
and  in  1858  his  literary  earnings  enabled  him  to 
purchase  the  'Observer,'  which  he  made  the 
leading  organ  of  his  denomination.  His  'Power 
of  Prayer'  (1858)  reached  a  sale  of  175,000 
copies  in  United  States  and  England  and  was 
translated  into  French,  Dutch,  and  Tamil. 
Among  his  other  books  are:  'The  Old  White 
Meeting-House'  (1845)  ;  'Travels  in  Europe 
and  the  East'  (1855)  ;  'Letters  from  Switzer- 
land' (i860);  'Kirwan'  (1870);  'Irenaeus  Let- 
ters'   (ist  series,   1880;  2d  series,   1885);   etc. 

Prime,  William  Cowper,  American  jour- 
nalist:  b.  Cambridge,  N.  Y.,  31  Oct.  1825:  d. 
New  York,  13  Feb.  1905.  He  w-as  graduated 
from  Princeton  in  1843.  studied  law,  was  ad- 
mitted to  the  bar  in  1846  and  engaged  in  law 
practice  in  New  York  in  1846-61.  In  1861-9  he 
was  editor-in-chief  of  the  New  York  'Journal 
of  Commerce,'  was  ist  vice-president  of  the 
Metropolitan  Museum  of  Art  after  1874  and 
professor  of  the  history  of  art  at  Princeton  after 
1884.  He  devoted  much  time  to  literature  and 
was  an  authority  on  numismatics  and  Egyptian 
antiquities.  Among  his  publications  are:  'The 
Owl  Letters'  ;  'The  Old  House  by  the  River' 
(1853)  ;  'Boat  Life  in  Egypt  and  Nubia' 
(1857):  'Coins,  Medals,  and  Seals'  (i860);  <I 
Go  A-Fishing'  (1873);  'Holy  Cross'  (1877); 
'.Mong  New  England  Roads'  (1892)  ;  'Among 
the  Northern  Hills'   (1895)  ;  etc. 

Prime.     See  C.\nonic.^l  Hours. 

Prirne  Minister,  in  most  European  govern- 
ments, is  a  premier,  secretary  of  state,  or  other 
officer  of  state,  who  at  the  summons  of  the  soy- 
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ereign  has  succeeded  in  forming  an  administra- 
tion, of  which  he  is  the  head,  and  which  may  be 
named  after  him.  It  may  be  assumed  that  those 
who  accept  office  under  hiin  agree  with  his  pohcy 
in  the  main.  Though  each  member  of  the  min- 
istry administers  his  own  doparlmciit  independ- 
ently of  his  colleagues,  all  important  depart- 
mental matters  are  submitted  to  him,  the  most 
important  being  brought  before  the  whole  min- 
istry, and  no  appointment  of  moment  is  made 
or  recommended  to  the  crown  without  his  know- 
ledge and  concurrence.  His  own  patronage  is 
very  extensive.  In  forming  an  administration, 
he  selects  all  those  who  are  to  fill  the  various 
offices,  though  the  appointments  are  subject  to 
the  sovereign's  approval.  In  England  it  is  on 
his  advice  that  as  vacancies  occur  the  arch- 
bishops, bishops  and  deans  and  the  highest 
judges  are  appointed,  and  over  one  hundred 
crown  livings  are  filled ;  and  on  his  recommen- 
dation that  the  most  envied  temporal  titles  and 
honorable  distinctions  —  peerages,  baronetcies, 
and  the  Garter,  for  example  —  are  conferred,  and 
such  high  appointments  as  the  lord-lieutenancy 
of  Ireland,  the  viceroyalty  of  India,  the  principal 
ambassadorships  and  colonial  governorships,  and 
lord-lieutenancies  of  countries,  are  made  by  the 
crown.  He  is  the  leader  of  the  House  of  Par- 
liament, of  which  he  is  a  member.  Yet  as  prime 
minister  he  enjoys  no  legal  precedence  over  his 
colleagues,  his  official  existence  being  indeed  not 
recognized  by  statute.  In  European  govern- 
ments the  prime  minister,  or  premier,  is  usually 
charged  with  the  management  of  diplomatic  af- 
fairs, and  in  this  respect  resembles  the  Secretary 
of  State  of  the  United  States. 

Prime  Number,  an  integer  indivisible  by 
any  number  save  itself  and  unity,  that  is,  one 
which  can  not  be  factored ;  such  numbers  are 
I,  2,  3,  5,  7,  II,  13,  17.  19,  23,  29,  31,  37,  41,  43, 
47.  S3,  etc.  They  occur  very  frequently  among 
the  lower  numbers,  and  begin  to  be  scarce  among 
the  higher  thousands.  The  determination  of  the 
prime  numbers  has  remained  a  mere  matter  of 
rejecting  factorable  numbers;  this  is  done  in  a 
quasi-mechanical  way  by  the  table  called  Eratos- 
thenes' sieve,  upon  which  all  the  numbers  to  be 
tested  are  written  at  equal  intervals  and  covered 
in  succession  by  gridiron-like  slips  of  paper, 
covering  first  all  multiples  of  2  (the  even  num- 
bers may  better  be  omitted  at  the  start),  then 
all  multiples  of  3,  and  so  on.  But  even  with 
the  modern  theory  of  numbers  no  rule  has 
been  laid  down  for  the  periodicity  of  the  oc- 
currence of  the  prime  numbers.  Gauss  dis- 
covered in  1810  that  the  frequency  of  the  prime 
numbers  approximated  to  the  value  of  the 
logarithm  integral ;  Tchebycheff  gave  a  formula 
based  on  the  same  integral  for  the  determination 
of  the  number  of  prime  numbers  less  than  any 
given  number ;  in  a  monograph  dated  1859 
Riemann  gave  an  even  more  exact  formula,  and 
a  very  complicated  one,  also  dependent  on  the 
integral  li  (x).  The  Theory  of  numbers  has 
also  shown  that  "every  prime  number  is  (in 
general  in  more  than  one  way)  a  sum  of  four 
squares,"  but  this  is  equally  true  of  other  num- 
bers, inasmuch  as  (i)  every  factorable  number  is 
the  product  of  two  prime  numbers,  and  (2)  the 
sum  of  four  squares  into  the  sum  of  four 
squares  is  always  a  sum  of  four  squares.  The 
theorem  of  Goldbach  that  "every  even  number 
is  the  sum  of  two  prime  numbers"  seems  at  first 
glimpse  a  mere  restatement  of  the  definition  of 


an  even  number.  Factor  tables  have  been  made 
for  all  numbers  between  i  and  10,000,000  in  the 
attempt  to  codify  the  prime  numbers;  by  refer- 
ence to  them  it  may  be  instantly  discovered 
whether  a  given  number  is  prime  or  not. 

Primero,  pri-me'ro,  or  Prime,  a  card  game 
very  popular  in  England  in  the  l6th  century, 
but  now  obsolete.  The  same  or  a  very  similar 
game  was  played  in  Italy  under  the  name 
pnmiera,  and  in  France  under  the  names  prime, 
ambigu,  etc.  Primero  belonged  to  the  family 
of  games  of  which  the  old  post  and  pair  and  the 
more  modern  brag  and  poker  are  members. 

Primitive  Baptists.  See  B-\ptists  in 
Americ.\. 

Primitive     Methodist     Connections.      See 

Methodism. 

Primogeniture,  pri-mo-jen'i-tiir,  seniority 
of  birth,  and  the  right  by  law  of  the  eldest  son 
of  a  family  (and  of  those  who  derive  through 
him)  to  succeed,  in  cases  of  intestacy,  to  the 
father's  real  estate,  to  the  absolute  exclusion 
of  the  younger  sons  and  the  daughters.  This 
rule,  system,  or  right  prevails  in  Great  Britain : 
but,  following  the  example  of  revolutionary 
France,  most  of  the  countries  of  continental  Eu- 
rope have  abolished  it.  Several  exceptions  to  the 
rule  are  allowed  in  the  United  Kingdom,  but, 
these  apart,  whenever  a  man  dies  intestate  leav- 
ing real  estate,  his  eldest  son  is  entitled  to  the 
whole  of  it,  and  the  rest  of  the  children  not 
otherwise  provided  for  out  of  the  personalty  are 
left  without  anything.  If  there  is  no  male  heir, 
the  daughters  succeed,  not  singly  and  in  the 
order  of  seniority,  but  jointly.  In  the  United 
States  no  distinction  is  made  in  the  descent  of 
estates  to  lineal  descendants. 

Primrose,  a  popular  name  for  many  gar- 
den and  wild  plants,  among  which  the  following 
are  probably  the  best  known :  Evening  prim- 
rose {CEnotheia  biennis,  etc.)  ;  Arabian  primrose 
{Arucbia  cornuta)  ;  Cape  primrose  {Streptocar- 
pus  spp.)  ;  and  various  species  of  the  genus 
Primula.  This  last  consists  of  about  150  species 
of  mostly  perennial  herbs  with  rosettes  of  leaves 
of  various  forms  (especially  under  cultivation), 
and  salver-shaped,  generally  showy,  white,  yel- 
low, pink,  lilac  and  purple  flowers  borne  in 
clusters  upon  scapes.  They  are  natives  of  the 
North  Temperate  zone,  one  species  South  Amer- 
ican, one  Javanese,  and  generally  common  in 
mountainous  countries.  About  40  are  Him- 
alayan ;  a  dozen  North  American.  They  may  be 
divided  into  five  groups  according  to  their  uses 
as  ornamental  plants  for  which  purpose  they 
have  long  been  popular.  The  auricula  (q.v.) 
and  the  alpine  primroses,  neither  of  which  are 
widely  popular  in  America,  the  former  because 
the  climate  is  believed  to  be  against  them,  the 
latter  because  alpine  gardens  have  not  become 
popular.  Third,  the  yellow  or  purple-flowered 
out-door  species,  such  as  P.  imperialis  and  P. 
japonica,  which  with  winter  mulching  are  grown 
in  the  Northern  States ;  the  polyanthus  group, 
which  contains  the  oxlip  {P.  clatior)  and  the 
cowslip  (P.  officinalis),  very  popular,  fully  hardy 
favorites  blooming  in  early  spring;  and  the 
greenhouse  primroses,  such  as  the  Chinese  (P. 
sinensis),  P.  obconica  and  P.  forbcsi  (baby  prim- 
rose), all  of  which  are  widely  popular  house- 
plants.  Propagation  is  usually  by  seed,  though 
varieties  that  do  not  come  true  to  type  may 
often   be   propagated    by   division   or    cuttings. 
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Seed  should  be  sown  soon  after  its  collection, 
since  it  quickly  deteriorates  if  allowed  to  become 
dry  In  general,  primroses  succeed  best  in  deep, 
well-drained,  loose,  rich  loam  not  exposed  to 
the  glare  of  the  sun.  The  polyanthus  kinds  may 
be  grown  in  cold  frames  during  the  winter, 
set  in  beds  in  early  spring,  removed  after  flow- 
ering to  shady  moist  situations  for  the  summer, 
divided  in  tlie  autumn  and  planted  in  cold  frames 
again  The  yellow-blossomed  kinds  are  favor- 
ites with  florists.  The  greenhouse  kinds  are 
sown  under  glass  in  early  spring  and  kept  grow- 
ing steadily  in  flower  pots  of  increasing  sizes 
until  the  6-inch  size  is  reached  in  autumn  when 
they  should  commence  to  blossom.  The  soil  for 
them  should  be  light,  loose  and  rich  both  in 
plant  food  and  humus.  At  the  primrose  shows 
there  are  often  200  to  300  distinct  varieties  on  ex- 
hibition, mostly  of  P.  sinensis,  which  has  de- 
veloped many  remarkably  beautiful  forms  at- 
tractive in  foliage  as  well  as  flower. 

Primrose  Day,  in  England  the  anniversary 
of  the  death  of  Lord  Beaconsfield  (q.v.),  19 
April  1881.  Every  member  of  the  Primrose 
League  (q.v.)  wears  a  bunch  of  primroses  on 
that  day  in  token  of  sympathy  with,  and  support 
of,  the  objects  of  the  league. 

Primrose  League,  an  English  political 
organization  founded  in  1883  by  members  of  the 
so-called  Fourth  party  (consisting  of  Lord  Ran- 
dolph Churchill  and  a  few  others)  in  memory 
of  the  Earl  of  Beaconsfield.  The  name  was 
chosen  in  accordance  with  a  mistaken  notion  that 
the  primrose  was  Lord  Beaconsfield's  favorite 
flower.  The  league  is  one  of  the  strongest  bul- 
warks of  the  Unionist  party.  The  members  in- 
clude knights,  dames,  and  associates,  and  are 
divided  into  groups  called  habitations.  In  their 
propaganda  they  rely  less  on  discussion,  lectures, 
etc.,  than  on  the  appeal  to  the  social  elements 
in  human  nature ;  and  the  rapid  increase  of  mem- 
bership is  due  mainly  to  the  efforts  of  female 
members.  In  1900  the  league  had  1,710.040 
members  on  its  roll,  the  number  of  habitations 
being  2,401. 

Primula.     See  Primrose. 

Primum  Mobile,  pri'mum  mob'i-le,  in  as- 
tronomy, the  ninth  or  highest  sphere  of  the 
heavens,  whose  centre  is  that  of  the  world,  and 
in  comparison  with  which  the  world  is  but  a 
point.  This  the  ancients  supposed  to  contain  all 
other  spheres  within  it,  and  to  give  motion  to 
them,  turning  itself,  and  all  of  them,  quite  round 
in  24  hours.     See  Astronomy. 

Prince,  Helen  Choate  Pratt,  American 
novelist,  grand-daughter  of  Rufus  Choate  (q.v.)  : 
b.  Dorchester,  Mass.,  26  Nov.  1857.  She  was 
married  in  1881  to  C.  A.  Prince  and  is  now 
(1904)  residing  in  France.  Her  works  are: 
'The  Story  of  Christine  Rochefort'  (1895)  '> 
*A  Transatlantic  Chatelaine'  (1897)  ;  <At  the 
Sign  of  the  Silver  Crescent>  (1898);  <The 
Strongest  Master'    (1903). 

Prince,  Le  Baron  Bradford,  American  law- 
yer and  politician :  b.  Flushing,  L.  I.,  N.  Y.,  3 
July  1840.  He  was  graduated  from  Columbia 
College  Law  School  in  1866;  was  member  of  the 
New  York  Assembly  1871-5,  introducing  the 
Constitutional  amendments  of  1874,  and  from 
1876  to  1877  member  of  the  State  Senate.  After 
this  he  became  prominently  identified  with  the 
development  of  New  Mexico,  politically  and  in- 


dustrially. From  1S78  to  1882  ne  was  chief 
justice  of  that  territory  and  its  governor  1889-93. 
His  writings  include:  <E  Pluribus  Unum> 
(1868)  ;  'Historical  Sketches  of  New  Mexico* 
(1881)  ;  <A  Nation,  or  a  League'  (1884)  ;  'The 
Money  Problem'    (1896)  ;  etc. 

Prince,  Thomas,  American  clergyman  and 
historian:  b.  Sandwich,  Mass.,  15  May  1687;  d. 
Boston,  22  Oct.  1758.  He  graduated  from 
Harvard  in  1709,  studied  in  England  and  was 
pastor  of  a  church  at  Combs,  Suffolk,  England, 
1711-16,  then  returned  to  Massachusetts  accom- 
panied by  several  of  his  congregation.  On  I 
Oct.  1718  he  was  ordained  pastor  of  the  Old 
South  Church,  as  colleague  of  the  Rev.  Joseph 
Sewall.  In  1727  appeared  the  first  volume  of  his 
*Annals  of  New  England,'  materials  for  which 
he  had  collected  with  great  care  while  in  Eng- 
land. It  was  approved  by  the  legislature,  but 
owing  to  the  indifference  of  the  public  was 
never  completed. "  He  published  also  sermons, 
several  works  on  phases  of  the  early  history  of 
New  England,  and  'The  New  England  Psalm- 
Ijook  Revised  and  Improved'  (175S).  He  made 
a  valuable  collection  of  books  by  New  England 
authors  and  MSS.  connected  with  New  Eng- 
land records ;  this  was  partially  destroyed  by 
the  British  in  1766,  but  the  remainder  was  pre- 
sented to  the  Boston  Public  Library  in  i860. 
Prince  was  highly  regarded  for  his  erudition. 

Prince,  a  title  which  means  literally  one 
who  holds  the  first  place.  In  ancient  Rome  the 
title  of  princeps  scnatus  was  given  to  the  leading 
senator,  being  the  one  whose  name  came  first 
in  the  list  and  who  had  the  right  to  record  his 
vote  first.  In  modern  times  the  title  of  prince 
(or  princess)  is  given  to  all  sovereigns  gener- 
ally, as  well  as  to  their  sons  and  daughters 
and  their  nearest  relations.  In  England  the  title 
is  also  applied,  in  strict  heraldic  language,  as  a 
mode  of  address  to  dukes,  marquises,  and  earls, 
but  it  is  not  generally  so  used.  In  Germany 
there  is  a  class  of  sovereigns,  ranking  ne.xt  be- 
low the  dukes,  who  bear  the  title  of  prince  as  a 
specific  designation.  The  members  of  royal  fam- 
ilies are  there  called  Princcn  instead  of  Fiirsten, 
to  distinguish  them  from  the  class  to  whom  the 
latter  title  more  peculiarly  belongs.  On  the 
Continent  there  are  ancient  families  not  imme- 
diately connected  with  any  reigning  house  who 
bear  the  title  of  prince.  Formerly,  in  France, 
duke  was  a  title  superior  to  prince.  In  England 
the  only  case  in  which  the  title  is  a  territorial 
one  is  that  of  the  Prince  of  Wales.  See  No- 
bility. 

Prince  Albert  Land,  Canada,  an  Arctic 
island  of  the  Franklin  District,  separated  from 
the  Mackenzie  District  by  Coronation  Gulf,  Vic- 
toria, Dease,  and  the  Dolphin  and  Union  straits, 
along  the  Northwest  Passage.  Its  southern  and 
southeastern  peninsulas  are  known  respectively 
as  Wollaston  Land,  and  Victoria  Land ;  Prince 
Albert  Sound  is  a  deep  inlet  on  its  eastern 
coast,  and  Collinson  Inlet  another  on  the  north 
coast.     It  has  not  been   fully  explored. 

Prince  Edward  Island,  Canada,  an  insular 
province  of  tlie  Dominion,  in  the  southern  part 
of  the  Gulf  of  Saint  Lawrence,  separated  east 
to  west  from  Cape  Breton  Island,  Nova  Scotia, 
and  New  Brunswick,  by  the  curving  Northum- 
berland Strait,  from  10  to  30  miles  wide.  The 
greatest  length  of  Prince  Edward  Island  on  a 
curve  is  about  150  miles,  breadth  varying  from 
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4  to  34  miles,  area  2,133  square  miles ;  it  is  the 
smallest  province  of  the  Dominion.  The  capital 
is  Charlottetown  (q.v.)  which  is  connected  by 
rail  with  all  the  principal  points  of  the  island. 
Other  towns  are  Summerside,  Georgetown,  and 
Souris. 

Topography,  Physical  Features,  and  Natural 
Resources. —  The  coast-line  presents  a  remark- 
able succession  of  large  bays  and  projecting 
headlands.  Of  the  latter  the  most  prominent 
are  North  Cape  on  the  northwest.  West  Cape  on 
the  southwest,  and  East  Cape  on  the  northeast; 
the  largest  bays  are  those  of  Richmond  on  the 
northwest,  Egmont  and  Bedeque  on  the  south- 
west, Hillsborough  on  the  south,  and  Cardigan 
on  the  east.  The  surface  undulates  gently,  no- 
where rising  so  high  as  to  become  mountainous, 
or  sinking  so  low  as  to  form  a  monotonous 
flat.  The  soil  consists  generally  of  a  light  red- 
dish loam,  sometimes  approaching  to  a  strong 
clay,  but  more  frequently  of  a  light  and  sandy 
texture.  The  prevailing  rock  is  a  Triassic  red- 
dish sandstone.  The  island  is  well  watered  by 
numerous  streams  and  springs.  At  one  time  the 
whole  island  was  densely  covered  with  beech, 
maple,  fir,  and  other  trees,  and  it  is  still  well 
wooded,  only  about  two  thirds  of  the  area  hav- 
ing been  cleared.  There  are  no  minerals  of  any 
importance.  The  fisheries  are  valuable,  in  1900 
giving  employment  to  2,330  boats  and  29  vessels 
of  750  tons  manned  by  4.895  men.  The  total 
value  of  the  catch  was  $1,059,194;  the  most 
valuable  item  is  the  lobster,  followed  by  the 
mackerel,  cod,  herring,  and  hake. 

Climate. —  The  climate  is  much  milder  than 
that  of  the  adjoining  continent,  and  the  air,  gen- 
erally free  from  the  fogs  which  spread  along  the 
shores  of  Cape  Breton  and  Nova  Scotia,  is  re- 
markably salubrious.  During  the  greater  part 
of  July,  August,  and  September  the  thermometer 
during  the  hotter  hours  of  the  day  seldom  varies 
more  than  from  75°  to  80°  F. 

Agriculture. —  The  island  is  eminently  agri- 
cultural and  pastoral.  Of  its  total  of  1,365,760 
acres  in  1900,  1,214,248  were  occupied;  496,156 
acres  were  in  woodland  and  forest ;  718,092  were 
improved;  536,175  were  under  crop;  178,072  were 
in  pasture,  and  3,845  in  gardens  and  orchards. 
The  principal  products  are  wheat,  barley,  oats, 
beans,  pease,  potatoes,  turnips,  apples,  etc.  Good 
breeds  of  horses,  cattle,  sheep,  and  swine  are 
reared,  and  dairy  farming  has  become  a  thriving 
industry;  large  quantities  of  cream,  butter,  and 
cheese  being  manufactured. 

Manufactures  and  Commerce. — The  manufac- 
tures are  chiefly  confined  to  linen  and  flannels 
for  domestic  use;  there  are  also  several  tanneries, 
boot  and  shoe  factories,  manufactures  of  to- 
bacco, condensed  milk,  pork-packing  establish- 
ments, and  some  ship-building.  The  e.xports  of 
an  annual  average  value  of  over  $1,000,000,  con- 
sist chiefly  of  agricultural  produce,  live  stock  and 
fish,  the  imports  of  about  the  same  value  are 
chiefly  dr>'  goods,  iron,  hardware,  coal,  etc. 

Shipping  and  Communications. —  In  1900  the 
shipping:  of  the  province  was  155  sailing  and  21 
steamships,  aggregating  14,251  tons,  the  tonnage 
of  the  steamers  being  3,966.  The  Prince  Edward 
Island  Railroad,  built  by  the  Dominion  govern- 
ment, connects  the  principal  points  of  the  island 
and  has  a  length  of  209  miles.  Telephonic  com- 
munication extends  throughout  the  island,  which 
is  also  traversed  in  all  directions  by  good  coach- 
roads. 


Government. —  The  province  is  administered 
by  a  lieutenant-governor  nominated  by  the 
crown,  who  appoints  an  e.xecutive  council  of  8 
members,  with  a  legislative  assembly  of  30  mem- 
bers, half  elected  on  a  property  qualification,  and 
half  on  a  popular  franchise.  The  province  was 
admitted  into  the  Dominion  of  Canada  in  1873, 
and  is  represented  in  the  Dominion  House  of 
Commons  by  five  members. 

Education  and  Religion. —  Adopted  in  1851 
the  free  school  system  is  administered  by  a  gov- 
ernment superintendent  and  council.  In  1901, 
20,779  pupils  were  enrolled  in  475  schools  con- 
ducted by  589  teachers,  and  $164,935  were  ex- 
pended for  education.  The  membership  of  the 
principal  religious  denominations  in  1901  was, 
Roman  Catholics  45,796,  Presbyterians  30,750, 
Methodists  13,402,  Anglicans  5,976,  Baptists 
5.905.. 

History. —  Sebastiati  Cabot  is  supposed  to 
have  sighted  Prince  Edward  Island  after  discov- 
ering Newfoundland  in  1497.  Champlain  gave  it 
the  name  of  Saint  John  and  it  was  later  in- 
cluded by  the  French  in  their  vast  and  unde- 
fined territory  of  New  France,  and  in  1663  was 
granted  on  a  feudal  tenure  to  a  Sieur  Doublet, 
a  French  naval  officer.  Little  progress  was  made 
in  settling  the  island  till  after  the  Peace  of 
Utrecht  in  1715,  when  its  fertility  attracted  num- 
bers of  settlers  from  Cape  Breton.  It  was  taken 
by  the  British  in  1745,  restored  by  the  Peace  of 
Aix-la-Chapelle,  retaken,  and  finally  annexed  to 
Britain  in  1758.  In  1873  it  was  admitted  into  the 
Dominion  of  Canada.  Pop.  (1891)  109,078; 
(1901)  103,259,  chiefly  native  born  of  British 
origin,  with  13,867  of  French  origin,  and  1,604 
of  other  nationalities.  Consult:  Campbell,  <His- 
tory  of  Prince  Edward  Island'  (1875)  ;  Dawson 
and  Harrington,  'Geological  Structure  and  Min- 
eral Resources  of  Prince  Edward  Island* 
(1882-4). 

Prince  of  India,  a  romance  by  Lew  Wal- 
lace, published  in  1893.  The  'Prince  of  India' 
is   the   Wandering  Jew. 

Prince  and  the  Pauper,  The,  a  historical 

tale  by  Mark  Twam  (Samuel  Langhorne 
Clemens)  published  in  1881.  The  plot  hinges  on 
the  remarkable  resemblance  of  a  poor  street 
boy  to  the  young  English  prince,  afterward 
Edward  VI. 

Prince  Rupert's  Drops,  pieces  of  glass 
which  have  been  cooled  very  suddenly  from  the 
melted  state  by  having  been  dropped  into  water. 
They  are  called  larmes  bataviques  (Dutch  tears) 
by  the  French.  _  The  outside  of  the  drop  of 
melted  glass  is  instantaneously  solidified  by  the 
water,  while  the  inside  cools  gradually,  so  that 
the  outside  shell  is  acted  upon  by  very  great 
stresses  due  to  contraction  of  the  internal  por- 
tions when  cooling.  In  fact  the  drop  is  kept  in 
a  state  of  excessive  strain  by  stresses  in  un- 
stable equilibrium;  and  if  this  equilibrium  is 
destroyed  by  scratching  the  surface  with  a  dia- 
mond, or  breaking  off  the  tip  of  the  tail,  the 
strained  particles  are  violently  released,  and  the 
mass  is  instantly  pulverized.  Heat  is  produced 
during  the  pulverization  of  the  drop.  This  ex- 
planation applies  to  the  falling  out  of  the  bottom 
of  the  very  thick  flask  of  unannealed  blown  glass 
called  the  "Bologna  flask,"  when  its  surface  is 
scratched.  Glass  articles  —  articles  of  any  brittle 
material  —  ought  to  be  cooled  very  slowly  from 
the  melted  state.    The  process  of  slow  cooling  to 
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which  such  articles  are  subjected  is  called  anneal- 
ing. To  anneal  glass  it  is  placed  m  a  large  fur- 
nace which  has  nearly  a  red-heat  at  one  end  and 
a  lower  temperature  than  I00°  C.  at  the  other; 
after  the  glass  has  been  passed  very  slowly  from 
the  heated  to  the  cool  end  it  is  able  to  with- 
stand sudden  changes  of  temperature,  etc.,  with- 
out fracture. 

Prince  of  Wales,  The,  in  England,  the  title 
given  to  the  eldest  son  of  the  sovereign  and  heir 
apparent  to  the  throne.  The  title  is  created  and 
is  not  hereditary.  It  dates  from  the  reign  of 
Edward  III.  A  statute  of  the  order  of  the 
Garter,  dated  1805,  declares  that  the  Prince  of 
Wales  shall,  as  soon  as  he  receives  this  title, 
become  a  knight  of  the  Garter.  The  arms  of  the 
Prince  of  Wales  are  the  royal  arms,  with  the 
addition  of  a  label  of  three  points  argent,  and  any 
other  addition  that  may  be  adopted  by  the  differ- 
ent holders  of  the  title. 

Prince  of  Wales  Island,  the  official  name 
of  Pcnang,  an  island  of  the  Straits  Settlement. 
See  Pen.^ng. 

Princeites,  prin'sits.  See  Agapomone;  Re- 
ligious Sects. 

Prince's  Feather,  an  annual  plant  {Poly- 
gonum oiiciiliilL')  of  the  buckwheat  family,  with 
erect  spikes  of  dark-red  flowers  and  leaves  in- 
clining to  purple.  It  is  a  native  of  India,  but 
has  long  been  cultivated  in  gardens  everywhere. 

Prince's  Island,  or  Ilha  do  Principe,  el'ya 
do  pren'sc-pe,  a  Portuguese  island  od  the 
coast  of  West  Africa;  in  the  Bight  of  Biafra; 
nearly  midway  between  Fernando  Po  and  St. 
Thomas  Islands.  It  is  of  volcanic  character,  ris- 
ing in  the  south  to  3,000  feet;  fertile  and  well- 
watered,  but  of  little  importance  since  the 
e.xtinction  of  the  slave-trade  ruined  its  sugar- 
plantations.  Its  fertility  has  gained  it  the  name  of 
the  Garden  of  Africa.  Cacao  is  the  only  important 
export.  The  population  is  concentrated  mainly 
in  Sao  Antonio,  a  town  with  a  fine  harbor  on 
the  northeast  coast.  With  the  neighboring  is- 
land of  St.  Thome  it  constitutes  a  province  under 
a  governor. 

Prince's  Islands  (ancient  Demonesi),  a 
group  of  nine  islets  near  the  east  end  of  the 
Sea  of  Marmora :  about  10  miles  southeast  of 
Constantinople.  Prinkipo  is  the  largest  of  the 
group.  They  are  a  favorite  summer  resort  of 
the  Constantinople  Greeks,  and  in  old  times  were 
frequently  a  place  of  exile  for  those  who  were  in 
disfavor  at  the  Byzantine  court.  There  are  on 
the  islands  a  Greek  Church,  seminary,  monas- 
teries, and  a  naval  college.  In  1804  an  earth- 
quake caused  loss  of  life  and  destruction  of 
property.     Pop.   (1902)   estimated  10,500. 

Prince's  Metal,  in  metallurgy,  a  mixture  of 
copper  and  zinc  in   imitation  of  gold. 

Prince's  Pine,  or  Pipses'sewa,  a  low  North 
American  evergreen  health-plant  (C/iimu/'/ii/o 
uinhcllala)  of  the  wintergreen  family.  From 
its  leaves  are  made  a  powder  and  a  fluid  ex- 
tract, used  in  making  a  herb-medicine  for  scrof- 
ula, rheumatism,  etc.  .'Another  species  is  the 
spotted  wintergreen   (C.  niaculata). 

Princess.     See  Nobility  ;  Prince. 

Princess,  The,  a  narrative  blank  verse 
poem  by  Alfred  Tennyson,  published  in  1847,  the 
theme  being  the  position  of  woman.  Besides 
the  various  exquisite  lyrics  intercalated  between 


the  cantos,  the  poem  contains  many  of  the  poet's 
finest  lines. 

Prince'ton,  111.,  city,  county-seat  of  Bureau 
County;  on  the  Chicago,  B.  &  Q.  railroad; 
about  100  miles  west  by  south  of  Chicago.  It 
was  settled  in  1830,  incorporated  in  1838,  and  in 
1884  was  chartered  as  a  city._  It  is  in  an  agri- 
cultural and  coal  mining  region.  Its  industries 
are  connected  chiefly  writh  farm  products  and  the 
mining  and  shipping  of  coal,  and  the  shipping 
of  live  stock.  It  has  a  number  of  well-built  busi- 
ness blocks,  a  township  high  school,  the  Matson 
Public  Library,  and  the  high  school  library.  The 
city  owns  and  operates  the  electric  light  plant  and 
the  waterworks.  Pop.  (1890)  3,396;  (1900) 
4,023. 

Princeton,  Ind.,  city,  county-seat  of  Gib- 
son County :  on  the  Southern  and  the  Evansville 
&  T.  H.  R.R-'s ;  about  27  miles  north  of  Evans- 
ville. It  was  settled  in  1804,  incorporated  as  a 
town  in  1814,  and  chartered  as  a  city  in  1884. 
Princeton  is  in  an  agricultural  and  coal  mining 
region.  The  chief  industrial  establishments  are 
the  Southern  Railroad  shops,  in  which  are  600 
employees;  the  coal  mines,  300  employees;  oil 
wells,  100;  lumber  mills,  170;  flour  mills,  50; 
clock  works,  60;  handle  factory,  10;  and  several 
smaller  establishments.  There  are  large  lumber 
and  brick  yards.  The  city  has  13  churches;  and 
the  educational  institutions  are  a  high  school, 
public  and  parish  schools,  business  college,  and 
a  Carnegie  Public  Library.  The  two  banks  have 
a  combined  capital  of  $200,000.  The  government- 
is  vested  in  a  mayor,  who  holds  office  two  years, 
and  a  council  of  six  members.  Pop.  (1890) 
3,076;  (1900)  6,041.  Fhed  R.  Ewing, 

Editor  '■Clarion  News? 

Princeton,  N.  J.,  borough  in  Mercer 
County ;  on  an  elevation  about  three  miles  from 
the  main  line  of  tlie  Pennsylvania  railroad,  with 
which  it  is  connected  by  a  branch  line ;  10  miles 
northeast  of  Trenton,  and  50  miles  southwest 
of  New  York  city.  It  was  settled  in  1896,  but 
remained  a  straggling  hamlet  for  some  years. 
The  removal  of  the  College  of  New  Jersey  from 
Newark  to  Princeton,  in  1756,  gave  the  place 
new  life,  and  except  when  it  was  occupied  by 
troops,  and  as  a  battle  ground,  it  has  ever  since 
remained  a  staid  college  town.  On  27  Aug.  1776, 
the  first  State  Legislature  of  New  Jersey  met 
here.  The  31st,  the  members  elected  William 
Livingston  as  governor  of  the  State.  Congress 
assembled  here  June  1783,  and  remained  in  ses- 
sion until  November.  The  removal  of  Congress 
from  Philadelphia  was  occasioned  by  the  threat- 
ening attitude  of  discontented  soldiers.  While 
in  session  here,  31  Oct.  1783,  the  news  arrived 
of  the  signing  of  the  treaty  of  peace  with  Eng- 
land. Princeton  has  broad,  well  shaded  streets, 
and  its  location  on  the  ridge  gives  it  a  fine  view 
over  the  surrounding  country.  The  colonial 
architecture  has  been  preserved  to  quite  an  ex- 
tent. The  place  is  noted  as  being  the  seat  of 
Princeton  University  (q.v. ).  Other  educational 
institutions  are  Princeton  Theological  Seminary 
(Presbyterian),  the  high  school,  and  the  li- 
braries.    Pop.   (1890)  3,422;   (1900)  3,899. 

Princeton   (W.  Va),  Engagement  at.     In 

the  spring  of  1862  Gen.  Fremont,  commanding 
a  military  department  that  included  West  Vir- 
ginia, proposed  to  move  from  Monterey  on 
Staunton,  thence  to  the  New  River  near  Chris- 
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tianburg,  his   ultimate   destination  being  Knox- 
ville,   Tenn.     Gen.  J.   D.   Cox,   commanding  on 
the   Kanawha,  was   to  co-operate  by  advancing 
from   Gaiiley   Bridge,   in  two  columns,  one  by 
Fayette  and  Raleigh  Court  House  over  Flat  Top 
Mountain   to    Princeton   and   "tlie   narrows"   of 
New  River,  the  other  by  the  turnpike  to  Lewis- 
burg.     Cox  had  four  brigades ;  one  was  left  to 
hold  the  lower  Kanawha   Valley;   Col.   George 
Crooks'   was   sent   forward  to   Lewisburg;   and 
Cox,  with  the  two  brigades  of  Cols.  A.  Moor  and 
E.  P.  Scammon,  about  2,000  men  each,  moved  on 
the  Fayette  and   Princeton  route.     Giles   Court 
House  and  "the  narrows"  of  New  River  were 
reached  7. May,  and  on  the  i6th  his  tw^o  brigades, 
after  leaving  a  detachment  at  Princeton,  were  on 
the  East  River,  and  Crook  had  reached  Lewis- 
burg, on  theother  side  of  New  River,  all  prepared 
to   joint   Fremont's   main   column   at   Christian- 
burg.     But    "Stonewall"    Jackson's    appearance 
in     the     Shenandoah     Valley     sadly     deranged 
Fremont's  plans,  and  Cox  was  told  to  look  out 
for   himself.      Meanwhile   the    Confederate   bri- 
gades   of    Gens.    Humphrey    Marshall,    Harry 
Heth,  and  J.   S.  Williams,  all  under  command 
of   Marshall,   had   been   concentrated   to   protect 
the   Virginia   and    Tennessee    Railroad,   and   on 
the    l6th    Marshall,    leaving    Heth    to   hold    the 
passes  of  New  River,  marched  with  about  2  500 
men  and  three  guns  by  the  Wytheville  road  on 
Princeton,  driving  out  the  small  detachment  Cox 
had  left  there,  after  a  stubborn  resistance  of  si.x 
hours,   continued    until    10   p.m.,   and   capturing 
the  camp,  with  several  tents,  horses,  and  other 
things,   including   the   headquarters   correspond- 
ence.    During  the  night  Cox,  with  Moor's  bri- 
gade, marched  back  from  East  River,  ordering 
Scammon  to  follow,  and  at  daylight  of  the  17th 
found  Marshall  withdrawing  from  the  town  and 
back  to  a  wooded  range  of  hills  south  and  west 
of   it.     Cox   advanced   and   attacked,   and   Mar- 
shall again  fell  back  a  mile,  to  a  strong  position 
covering   the   Wytheville   and    Wyoming   roads, 
and  waited  for  Heth  to  come  up.     Cox  made 
some  demonstrations,  but  seeing  that  Marshall 
held  a  steep  wooded  ridge,  not  easily  accessible, 
and    had   a   large   force   and   some   artillery,   he 
waited  until   Scammon  should  come  up,  before 
making  a  serious  attack.     Scammon  came  up  in 
the  evening,  closely  pursued  part  way  by  Heth, 
and  brought  information  that  the  Confederates 
were  in  great  force ;  and  Cox,  realizing  that  his 
position  at   Princeton   could   be  turned   and  his 
line   of   communication   seized,   retreated   before 
daylight  next  morning  to   Flat  Top   Mountain, 
25  miles  from  Princeton,  a  very  strong  position, 
and  ordered  Crook  to  halt  at  Lewisburg.     Heth 
attacked    Crook   at   Lewisburg  on   the   23d   and 
was   badly  repulsed.     (See  Lewisburg,  B.\ttle 
OF.)     The  L'nion  loss  at  and  around   Princeton 
was  23  killed,  69  wounded,  and  21  missing ;  the 
Confederate  loss  was  much  less.    Consult:  'Offi- 
cial   Records,'    Vol.    XII.;    The    Century    Com- 
pany's 'Battles  and  Leaders  of  the  Civil  War,' 
Vol.  11.  E.  A.  Carman. 

Princeton  Theological  Seminary,  a  Pres- 
bjlerian  seminary  at  Princeton,  N.  J.  It  w-as 
organized  in  1812,  and  for  a  time  the  classes  were 
held  in  the  buildings  of  Princeton  College  (now 
Princeton  University)  ;  in  1815  a  tract  of  land 
was  purchased  for  the  Seminary,  rnd  a  building 
erected     "The  biblical  criticism  is  conservative," 


and  "the  theology  taught  is  that  type  of  Calvin- 
ism set  forth  in  the  Westminster  Confession." 
The  courses  include  instruction  in  Old  and  New 
Testament  theology,  literature  and  history, 
homiletics,  church  history,  pastoral  theology, 
systematic  theology,  and  Hebrew.  The  regular 
course  is  three  years,  a  fourth  year  of  graduate 
study  is  also  provided  for,  and  arrangement  is 
made  for  "extra-curriculum"  courses  at  the  Uni- 
versity. Students  who  are  college  graduaies  are 
admitted  without  examination ;  others  must  take 
examination  for  admission  in  full  standing; 
students,  however,  on  filing  a  certificate  from  the 
presbytery  or  ecclesiastical  body  under  whose 
care  they  are  studying  for  the  ministry  may  with- 
out examination  enroll  in  the  classes  and  receive 
the  certificate  for  completion  of  the  course,  but 
are  not  technically  considered  graduates  of  the 
Seminary.  The  degree  of  bachelor  of  divinity 
is  conferred  on  students  who  have  received  the 
degree  of  bachelor  of  arts.  The  buildings  in- 
clude two  library  buildings,  Stuart  Hall,  and 
three  dormitories ;  the  library  numbers  72,000 
volumes  besides  pamphlets.  The  grounds  and 
buildings  in  1904  were  valued  at  about  $527,000, 
and  the  productive  funds  amounted  to  $1,423,- 
333.  The  students  numbered  169  and  the  fac- 
ulty 12. 

Princeton  University,  located  at  Prince- 
ton, N.  J.  The  first  movement  toward  the  es- 
tablishment of  the  university  was  made  in  17.39 
by  the  Presbyterian  synod  of  Philadelphia, 
which  appointed  a  committee  to  look  into  the 
matter,  but  this  committee  met  with  little  suc- 
cess, and  the  project  was  laid  aside  for  the  time. 
In  1742  the  synod  was  divided  on  account  of  a 
conflict  growing  out  of  the  opinions  of  two  fac- 
tions in  regard  to  the  learning  needed  for  ad- 
mission to  the  ministry :  one  of  these  factions 
was  the  presbytery  of  New  Brunswick,  for  the 
most  part  graduates  of  the  Log  College  (founded 
by  William  Tenncnt  in  1726)  ;  the  other  faction 
was  the  Presbytery  of  Philadelphia.  After  this 
division  the  presbytery  of  New  Brunswick 
united  with  the  presbytery  of  New  York  and 
others  to  form  a  new  synod.  Certain  members 
of  this  synod,  especially  Dickinson,  Pierson, 
Pemberton  and  Burr,  turned  their  attention  to 
the  establishment  of  an  institution  on  a  more 
liberal  basis  than  Log  College,  without  denomina- 
tional assistance  or  supervision.  In  1746  they 
obtained  a  charter  for  the  College  of  New  Jer- 
sey. In  the  same  year  the  Log  College  was 
closed  by  the  death  of  its  founder,  and  its  lead- 
ing men  joined  with  the  trustees  of  the  new  col- 
lege. A  second  charter  for  the  College  of  New 
Jersey  was  obtained  in  1748;  the  scope  of  the 
college  and  the  power  of  the  trustees  as  stated 
in  the  two  charters  was  essentially  the  same; 
the  second  charter  increased  the  number  of  trus- 
tees and  reaffirmed  the  liberality  of  the  first  in- 
strument, opening  the  doors  of  the  college  alike 
to  every  religious  denomination. 

The  college  was  opened  in  1747  at  Newark, 
N.  J.,  in  1752  its  location  was  fixed  at  Prince- 
ton, and  in  1756  the  building  (Nassau  Hall)  was 
completed  and  instruction  was  begun  there. 
The  college  exercises  were  interrupted  during 
the  Revolution  by  the  presence  of  both  armies, 
but  only  one  Commencement  was  omitted ;  Nas- 
sau Hall  was  badly  damaged,  the  library  scat- 
tered and  destroyed  and  the  philosophical  ap- 
paratus ruined.  In  1783  when  mutinous  soldiers 
threatened    the    State    House    in    Philadelphia, 
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Congress  removed  to  Nassau  Hall,  which  was 
thus,  for  a  time,  the  National  capitol.  A  law 
department  was  established  in  1846,  but  discon- 
tinued in  1852  on  account  of  lack  of  funds ; 
electives  were  introduced  in  1870;  the  scientific 
school  was  established  in  1873,  and  the  gradu- 
ate department  in  1877.  In  October  1896,  on 
the  150th  anniversary,  the  name  of  Princeton 
University  was  adopted. 

The  organization  of  the  University  includes 
three  departments:  (i)  the  Academic  Depart- 
ment; (2)  the  John  C.  Green  School  of  Science; 
(3)  the  Graduate  School.  The  Academic  De- 
partment offers  courses  in  the  departments  of 
philosophy,  language  and  literature,  mathematics 
and  natural  science.  Most  of  the  studies  of  the 
Freshman  and  Sophomore  years  are  required; 
the  elective  system  begins  in  the  Junior  year, 
and  in  the  Senior  year  the  range  of  electives  is 
still  wider.  The  degree  of  bachelor  of  arts  is 
conferred  in  this  department.  The  work  of  the 
John  C.  Green  School  of  Science  is  in  three 
main  departments,  the  department  of  science,  the 
department  of  civil  engineering,  and  the  depart- 
ment of  electrical  engineering,  offering  a  gradu- 
ate course  of  two  years.  The  course  in  the  de- 
partment of  science  is  again  divided  into  two 
groups,  the  course  in  general  science  and  the 
course  in  chemistry;  the  work  of  these  two 
courses  is  the  same  in  the  first  two  years,  the 
students  making  their  election  between  the  two 
at  the  close  of  the  Sophomore  year.  Certain 
academic  studies,  including  philosophy,  history, 
English  and  political  economy  are  included  in 
the  curriculum  of  this  school.  The  degrees  of 
bachelor  of  science,  civil  engineer  and  electrical 
engineer  are  conferred.  The  graduate  school 
offers  graduate  courses  in  each  of  the  depart- 
ments of  the  academic  course,  and  confers  the 
degrees  of  master  of  arts  and  master  of  science 
for  one  year's  graduate  work,  and  doctor  of 
philosophy  and  doctor  of  science  for  two  years 
of  graduate  work  under  prescribed  conditions. 
There  are  eight  university  fellowships,  five  col- 
lege fellowships,  and  113  scholarships  of  which 
the  largest  is  the  Mahlon  Long  scholarship  of 
$10,000  founded  in  1903  by  G.  W.  Ely,  of 
Columbia,  Pa. 

The  present  University  Library  consists  of  the 
Chancellor  Green  Library,  built  in  1872-3,  and 
the  New  Library,  erected  1896-7,  united  by  a  de- 
livery room,  50  by  20  feet.  The  library  collec- 
tion in  1760  when  the  first  catalogue  was  printed 
consisted  of  1,300  volumes ;  in  1904  it  numbered 
183,000  volumes  beside  pamphlets ;  this  includes 
several  special  collections  and  seminary  libraries. 
The  Garrett  collection  of  Oriental  manuscripts 
is  in  the  library  building,  also  the  Garrett  col- 
lection of  American  coins,  and  the  Hutton  col- 
lection of  death  masks.  In  addition  there  are 
four  departmental  libraries,  astronomy,  biology, 
botany,  and  geology  and  palaeontology,  selected 
from  the  general  library  and  kept  in  other  build- 
ings near  the  corresponding  laboratories ;  in 
1904  these  departmental  libraries  numbered 
21,000  volumes.  The  Princeton  Theological 
Serninary  library  is  also  open  to  students  of  the 
University.  The  University  campus  contains 
about  22s  acres;  among  buildings  beside  the 
Library  are  Nassau  Hall,  the  original  building 
considerably  remodeled,  11  dormitories  (1904), 
the  Halsted  Observatory,  Dickinson  Hall,  for 
the  class  room  work  of  the  Academic  Depart- 
ment, the  infirmary,  the  Marquand  Chapel,  Al- 


exander Hall,  and  the  old  and  new  gymnasiums. 
Princeton  has  a  leading  part  in  intercollegiate 
athletics;  besides  the  gymnasiums  there  are  two 
athletic  fields,  the  University  Field,  where  all 
contests  and  games  are  held,  and  the  Brokaw 
Field,  for  the  benefit  of  those  who  are  not 
members  of  the  University  teams.  Secret  so- 
cieties are  not  allowed  at  Princeton,  but  the 
students  maintain  two  literary  societies  founded 
before  the  Revolution,  and  other  student  organ- 
izations. The  productive  funds  of  the  year 
1903-4  amounted  to  $2,591,750  and  the  annual 
income  was  $308,557.  The  students  of  the  year 
1903-4  numbered  1,431,  and  the  faculty  109. 
Woodrow  Wilson,  LL.D.,  was  inaugurated  as 
president  in  1902. 

Principe,  pren'the-pa,  Philippines,  sub- 
province  of  Tayabas,  situated  on  the  eastern 
coast  of  central  Luzon,  bounded  on  the  north  by 
Isabela  and  on  the  south  by  Nueva  Ecija;  length 
along  the  coast  64  miles;  area  1,216  square  miles, 
with  dependent  islands  1,218  square  miles.  The 
district  is  almost  entirely  mountainous ;  there 
are  two  main  ranges,  one  near  the  coast,  follow- 
ing the  coast  line,  the  other  parallel  with  it, 
?vith  narrow  valleys  between.  Near  the  towns 
rice,  corn,  coffee,  cotton,  sugar,  and  vegetables 
are  raised,  but  for  home  consumption  only ;  there 
are  a  few  simple  mechanical  industries,  also 
for  domestic  use.  The  chief  industry  along  the 
coast  is  fishing,  and  the  fish  are  exported  to  the 
provinces  to  the  south.  Game  is  abundant  in 
the  mountains,  and  many  of  the  inhabitants  are 
largely  engaged  in  hunting.  There  are  no  roads, 
few  trails,  and  there  is  very  little  trade.  In  1902 
Principe  was  annexed  to  the  province  of  Taya- 
bas.    Pop.  10,470. 

Prindle,  prin'd'l,  Cyrus,  American  Metho- 
dist clergyman:  b.  Canaan,  Conn.,  II  April  1800; 
d.  Cleveland,  Ohio,  l  Dec.  1885.  He  was  licensed 
to  preach  in  1821  and  until  his  retirement  in 
1877  occupied  various  Methodist  pulpits  in  New 
York,  Vermont,  Massachusetts,  and  Ohio.  Op- 
posed to  the  attitude  of  the  Methodist  Episcopal 
Church  with  regard  to  slavery,  he  became  in  1843 
the  chief  leader  in  the  movement  that  resulted 
in  the  founding  of  the  Wesleyan  Methodist. 
Church  in  America.  He  was  an  abolitionist  from 
principle  and  when  he  had  seen  the  work  to 
which  he  and  his  followers  were  devoted,  accom- 
plished in  the  emancipation  of  the  slaves,  he 
returned  to  the  INIethodist  Episcopal  Church. 

Pringle,  prin'g'l,  Thomas,  Scottish  poet:  b. 
Blaiklaw,  Roxburghshire,  5  Jan.  1789 ;  d.  London 
5  Dec.  1834.  He  was  educated  at  Edinburgh 
University  and  in  181 1  became  a  copyist  in  the 
Register  Office,  Edinburgh.  He  began  writing 
clever  satire,  and  attracted  the  notice  of  Sir 
Walter  Scott,  who  in  1817  gave  him  his  notes  for 
an  article  on  the  gypsies,  which  Pringle  contrib- 
uted to  the  'Edinburgh  Magazine,'  started  by 
himself  and  Cleghorn,  and  known  after  a  rupture 
with  the  publisher  as  'Blackwood's.'  In  182c 
with  24  others,  he  emigrated  to  South  Africa, 
settling  finally  at  Cape  Town.  Pringle  worked 
hard  to  secure  financial  support  for  the  colony  by 
pamphleteering  and  started  'The  South  African 
Journal'  and  'The  South  African  Commercial 
Advertiser.'  These  were  suppressed  by  the  gov- 
ernor of  the  colony  because  of  their  liberal  ten- 
dencies. In  1826  he  leturned  to  London  and  in 
1827  became  secretary  to  the  Anti-Slavery  So- 
ciety.    After  seeing  the  triumph  of  his  humani- 


PRINCETON    UNIVERSITY. 


I.  .Stafford  Little  Hall. 


2     Nassau  Hall. 


I 


I 


PRINSEP  —  PRINTING 


tarian  endeavors  in  the  abolition  of  slavery  by 
England,  in  1834,  he  died  on  the  eve  of  return- 
ing to  South  Africa.  His  earlier  poems  were 
collected  by  him  as  'Ephemerides'  (1828)  ;  and 
the  best  of  these,  dealing  with  South  Africa,  were 
reprinted  in  'African  Sketches,'  which  included 
also  the  'Narrative'  of  a  residence  in  South 
Africa.  These  productions  were  characterized  lay 
vivid  description  and  tender  feeling.  He  is  best 
known  by  his  poem,  'Afar  in  the  Desert  I  Love 
to  Ride.'  Pringle's  'Poetical  Works'  with  a 
life  were  edited  by  Leitch  Ritchie  in  1839. 

Prin'sep,  Valentine  Cameron,  English  art- 
ist: b.  Calcutta,  India,  14  Feb.  1838.  He  was 
elected  R.A.  in  1894  and  is  now  professor  of 
painting  to_  the  Royal  Academy.  He  went  to 
India  to  paint  'The  Declaration  of  the  Queen  as 
Empress'  in  1876  and  the  picture  was  exhibited 
in  1880.  His  other  pictures  include:  'A  Min- 
uet' ;  <A  Bientot'  :  'The  Linen  Gatherers.'  Of 
his  two  plays,  'Cousin  Dick'  appeared  at  the 
Court ^  Theatre,  and  <M.  Le  Due'  at  Saint 
James'.  He  has  also  written  'Imperial  India'; 
'An  Artist's  Journal'  and  two  novels. 

Printing,  the  art  of  producing  impressions 
from  characters  or  figures  on  paper  or  any  other 
substance.  Printing  is  of  comparatively  modern 
origin,  only  400  years  having  elapsed  since  the 
first  book  was  issued  from  the  press ;  yet  the 
principles  on  which  it  was  ultimately  developed 
existed  among  the  ancient  Assyrian  nations. 
Printing  from  movable  types  was  probably  prac- 
tised in  China  as  early  as  the  12th  or  13th  cen-- 
tury,  as  there  are  Korean  books  printed  from 
movable  clay  or  wooden  types  in  1317.  The 
great  discovery  was  that  of  forming  every  letter 
or  character  of  the  alphabet  separately,  so  as  to 
be  capable  of  rearrangement  and  forming  in 
succession  the  pages  of  a  work,  thereby  avoiding 
the  labor  of  cutting  new  blocks  of  types  for 
every  page. 

The  city  of  Haarlem  in  Holland  claims  that 
Laurens  Janszoon  Coster  there  invented  the  art 
of  printing  in  1423,  making  use  of  movable  types 
of  wood  and  afterward  of  lead  and  tin ;  but  no 
printed  works  of  his  can  be  identified.  The 
clairns  of  Johannes  Gutenberg  (q.v.)  to  this  in- 
vention are  more  generally  recognized.  He 
without  question  was  occupied  in  various  experi- 
mental researches  of  a  secret  nature  in  Stras- 
burg,  and  possessed  in  1438  printing  materials, 
a  press,  and  as  it  appears  movable  types.  No 
book,  however,  was  brought  out  by  their  use 
until  after  Gutenberg  had  returned  (which  was 
about  1450)  to  his  native  city  of  Mainz.  Here 
he  associated  himself  with  a  wealthy  citizen. 
Johann  Faust,  who,  on  learning  the  secrets  of 
the  art,  entered  into  partnership  with  Gutenberg, 
and  agreed  to  furnish  funds  for  developing  the 
process.  They  employed  to  assist  them  Peter 
Schdffer,  a  scribe  whose  previous  occupation 
had  been  the  copying  of  books,  and  who  appears 
to  have  been  a  man  of  taste  and  genius,  and  well 
fitted  to  bring  a  new  process  of  this  sort  favor- 
ably before  the  public.  He  has  the  credit  of 
substituting  metallic  types  cast  in  plaster  molds 
in  the  place  of  those  which  Gutenberg  had 
previously  made  by  carving  pieces  of  wood  and 
metal,  and  of  still  further  perfecting  the  art  by 
the  invention  of  punches  in  hard  metal,  by  the 
use  of  which  sharpness  of  outline  could  be  given 
to  the  matrices  in  which  the  types  were  cast, 
and  perfect  uniformity  be  retained  in  the  type  by 


continuing  to  use  the  same  punches  for  produc- 
ing as  many  matrices  as  might  be  required. 
These  inventors  succeeded  in  printing  a  con- 
siderable number  of  books,  the  first  of  which 
known  to  have  been  printed  with  movable  types 
were  three  editions  of  Donatus.  Printing  presses 
were  in  operation  at  Subiaco  near  Rome  in  1465, 
and  the  types  employed  were  more  like  those  now 
called  Roman  than  like  the  Gothic  forms  of  the 
Germans,  which  with  the  characters  imitating 
handwriting  had  up  to  this  time  alone  been  used. 
In  1469  printing  was  introduced  into  Milan  and 
Venice ;  and  the  productions  of  the  presses  of 
John  de  Spira  and  Christopher  Valdarfar  of  the 
latter  city  attained  great  fame  for  their  perfec- 
tion and  beauty.  Printing  was  introduced  into 
Paris  in  1470,  and  into  London  in  1474.  (See 
Caxton,  William.)  Before  the  year  1500,  it  is 
stated,  printing  presses  had  been  set  up  in  220 
places  in  Europe,  and  a  multitude  of  editions  of 
the  classical  writers  in  their  appropriate  Greek 
and  Latin  characters  were  given  to  the  world.  A 
Greek  grammar  wholly  in  Greek  types  was 
printed  in  Milan  in  1476.  A  Hebrew  Bible  was 
printed  at  Soncino  in  the  duchy  of  Milan  in  1488. 
Italic  type  was  invented  about  the  year  1500  by 
Aldus  Manutius  of  Venice.  From  the  17th  to 
the  19th  century  a  great  variety  of  ornamental 
type  came  into  use,  the  styles  differing  from 
each  other  in  the  shapes  of  the  letters,  in  the 
heaviness  or  lightness  of  the  lines,  and  in  the 
shading.  Great  ingenuity  has  been  exercised  in 
multiplying  these  varieties  in  so  limited  a  field 
The  largest  size  of  type  for  books  is  called  great 
primer,  and  is  seen  in  the  largest  old  Bibles ;  it 
is  now  seldom  used.  English,  which  is  the  next 
lower  size,  is  seen  in  church  Bibles,  in  folios, 
and  some  quartos.  Pica,  small  pica,  long  primer, 
and  bourgeois  are  the  sizes  most  in  use.  The 
succeeding  varieties  are  brevier,  minion,  non- 
pareil, agate  or  ruby,  pearl,  diamond,  and  bril- 
liant, the  last  being  very  rare,  and  the  smallest 
type  used  in  books.  In  the  followine  list  the  dif- 
ferent sizes  are  exhibited,  each  with  its  own 
name : 

Great  Primer,  Euglish,  Pica, 

Small     Pica,     Long    Primer,    Bourgeois, 
Brevier,  Mioion,   Nonpareil,  Agaie,  Pearl,  Dumond,  n»iui«»t. 

Late  in  the  19th  century  the  "point"  system 
was  adopted  generally  by  printers.  In  this  new 
arrangement  the  principal  types  are  designated  as 
follows : 

Nonpareil 6  point 

Minion    7  " 

Brevier    8  " 

Bourgeois 9  '* 

Lonp  Primer 10  " 

Small  Pica 11  " 

Pica 12  " 

For  handbills  or  posters  special  types  are  em- 
ployed of  extra  large  sizes.  A  complete  as- 
sortment of  one  size  is  called  a  font  or  fount, 
and  the  "sorts"  that  make  up  an  ordinary  font 
of  Roman  type  are  as  follows :  3  complete  al- 
phabets in  capitals,  small  capitals,  and  small  or 
"lower  case"  letters,  making  78  characters ;  the 
double  letters  ff,  fi,  fl,  ffi,  ffl  (each  cast  in  a  single 
piece  on  account  of  the  kern  or  bend  of  the  f  not 
permitting  it  to  stand  separately  against  another 
f,  an  i,  or  an  1),  5 ;  the  diphthongs  JE,  QL,  M,  ffi, 
se,  oe,  6;  figures,  10;  marks  of  punctuation,  6;  the 
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apostrophe,  Iiyphcn,  parenthesis,  and  bracket,  4; 
4  sizes  of  dashes,  and  braces  in  5  pieces,  9;  the 
characters  &,  &,  $,  I,  6«e"',  5 ;  and  the  references 
*,  t,  t,  §.  \\A,  b\  total  characters.  129.  Beside 
these,  there  are  required  for  fillinc  the  blanks 
between  words,  at  the  ends  of  lines,  etc.,  4  sizes 
of  spaces  and  4  of  quadrats  (the  former  and  the 
smallest  of  the  latter  being  subdivisions  of  the 
em  [m]  or  square  of  the  size  of  the  type  one 
equal  to  it,  and  the  other  two  multiples  of  it), 
making  altogether   137   sorts.     ^ 

In  presses  the  original  invention  was  the  hand 
press  of  1450.  Toward  the  end  of  the  i8th  cen- 
tury inventors  began  to  devise  presses  to  be 
moved  by  power.  The  first  invention  in  this 
department  is  that  of  William  Nicholson,  pat- 
ented in  England  in  1790.  The  types  were 
placed  around  a  revolving  horizontal  cylinder, 
and  were  inked  by  rolling  against  another  cyl- 
inder revolving  in  contact  with  the  first.  For 
further  information  as  to  the  development  of  the 
printing  press  see  Printing  Press.  For  a  com- 
plete history  of  printing  in  the  United  States  see 
American  Printing  Tr.^de.  See  also  Compos- 
:ng  Machine;  Stereotype;  Electrotype,  etc. 

Printing  in  America.  See  American 
Printing  Trade. 

Printing  Presses.  In  the  early  years  of 
the  15th  century,  before  the  invention  of  mov- 
able metal  types,  crude  religious  pictures  were 
printed  from  engraved  blocks.  These  were  at 
first  single  prints,  and  then  folios  and  were 
bound  in  books.  The  most  notable  of  the 
21  known  block-books  was  the  'Biblia  Pau- 
perium'  (1420).  This  consisted  of  40  wood- 
cuts, 10  inches  by  7^,  of  Biblical  subjects,  each 
with  its  legend  in  engraved  Gothic  characters. 
The  sheets  were  printed  on  one  side  only,  two 
pictures  to  a  side,  facing  each  other  when 
bound.  The  press  used  was  a  development  of 
the  cheese  or  cider  press  common  in  all  large 
medisval  households,  and  needed  little  change 
to   adapt   it   to   the   uses   of   typography. 

Gutenberg's  press,  upon  which  he  printed  his 
<Bible>  of  36  lines  (1450?),  his  'Bible'  of  42 
lines  (1455?),  and  the  'Letters  of  Indulgence' 
of  1454,  1455,  1461,  consisted  of  two  upright 
timbers  with  connecting  crosspieces  at  top  and 
bottom,  and  with  two  intermediate  cross  tim- 
bers. The  lower  one  was  the  support  of  the 
form  of  type.  Through  the  upper  passed  a 
large  wooden  screw,  the  lower  point  of  which 
rested  on  the  centre  of  a  wooden  platen.  After 
the  form  of  type  was  fastened  to  its  bed  it  was 
inked  by  hand  inking-balls  made  of  wool  cov- 
ered with  soft  leather.  The  sheet  of  paper, 
previously  dampened,  was  then  laid  carefully 
upon  the  type,  and  the  bed  then  moved  labori- 
ously by  hand  to  its  place.  A  wooden  lever 
was  thrust  into  its  socket  and  the  platen  screwed 
down,  held  for  a  moment  and  then  raised.  The 
bed  was  drawn  out  and  the  printed  sheet  re- 
moved and  hung  up  to  dry.  For  150  years  this 
simple  but  effective  form  of  the  printing  press 
continued  in  use,  and  the  books  thus  printed  by 
Fust  and  Schaeffer  at  Mainz,  Jenson  and  the 
Aldi  at  Venice,  Caxton  at  Westminster,  Plantin 
at  Antwerp,  the  Elzevirs  at  Leydcn  and  at  Am- 
sterdam, and  Bade  and  the  Estiennes  at  Paris 
have  brought  their  makers  the  highest  fame. 

First  hnl>rovements. —  The  first  recorded  im- 
pnvements     were     those     of     William     Janson 


Blaeuw,  of  Amsterdam,  about  1620.  He  passed 
the  spindle  of  the  screw  through  a  wooden 
block,  which  was  guided  in  tlie  wooden  frame, 
and  from  it  hung  the  platen.  He  also  invented 
a  device  for  rolling  the  bed  in  and  out  under 
the  platen,  and  improved  the  hand  lever  for  turn- 
ing the  screw.  This  press  was  widely  used  on 
the  Continent,  and  in  England  and  America, 
and  on  such  a  one  Benjamin  Franklin  worked 
in  London  in  1725.  One  of  these,  that  from 
the  Watt  printing  house,  is  now  preserved  in  the 
Patent  Office  in  Washington.  For  nearly  two 
centuries  this  sufficed  for  books  of  small  edi- 
tions and  for  the  little-circulated  small  news- 
papers and  gazettes  of  the  17th  and  i8th  cen- 
turies. The  Earl  of  Stanhope  in  1798  had  made 
a  press  with  a  cast  iron  frame  and  greater 
leverage,  but  it  was  so  cumbersome  and  heavy 
that  it  came  into  no  great  use.  Here  and  there 
Others  improved  it.     George  Clymer,  of  Phila- 
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delphia,  in  1816  substituted  a  combination  of 
levers  for  the  screws,  and  called  his  invention 
the  Columbian  press.  He  carried  it  to  England 
and  there  in  1822  Peter  Smith  devised  a  toggle- 
joint,  simple  and  effective,  that  replaced  the 
screw  and  levers. 

The  final  development  of  the  hand  press  came 
in  1827,  when  Samuel  Rust,  of  New  York,  per- 
fected the  Washington  press.  The  iron  frame 
was  lightened  and  strengthened,  the  toggle  mo- 
tion was  improved,  and  a  screw  stop  regulated 
the  pressure.  The  bed  was  made  to  slide  in  and 
out  on  a  track  by  turning  a  crank  connected 
with  two  endless  bands.  A  bent  lever  working 
in  a  toggle-joint  forced  the  platen  down  and 
coiled  springs  raised  it.  To  the  end  of  the  bed 
was  attached  the  tympan,  a  wooden  or  steel 
frame  over  which  a  cloth  was  tightly  stretched 
and  carrying  the  blanket  to  modify  the  force 
of  the  impression.  When  the  bed  was  run  out 
this  was  raised  to  an  obtuse  angle.  The  paper 
was  laid  upon  this  and  carefully  fitted  to  adjust- 
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I.  A  page  form  ready  for  electrotyping.  2.   A  stereotype  plate  of  a  newspaper  page. 

3.    A  roll  of  news  paper  ready  for  printing. 
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ing  pins;  the  frisket,  a  thin  frame  holding  a 
sheet  of  paper  cut  to  the  size  of  the  form,  was 
folded  over  the  paper  to  protect  it,  to  steady  it 
and  to  raise  the  paper  from  the  type  after  "the 
impression.  This  press  has  been  improved  in 
construction,  but  in  principle  and  form  substan- 
tially the  same  press  is   widely  used  to-day  in 


Fig.  2 — Washington  Hand  Press. 

the  United  States  as  a  proof  press  and  for  the 
special  work  for  which  it  is  fitted.  Its  capacity 
is  about  250  sheets  an  hour  printed  on  one  side. 
Alike  in  principle  and  construction,  though  dif- 
fering in  detail  of  depressing  and  raising  the 
platen,  is  the  Albion  hand  press  as  widely  used 
in  Great  Britain. 

The  operation  of  the  hand  press  when  type, 
press,  ink  and  paper  had  been  prepared  neces- 
sitated these  eleven  processes :  The  form  was 
inked  by  hand;  the  paper  was  fitted  to  its  place 
on  the  tympan ;  the  frisket  was  folded  over  it 
to  hold  it :  the  tympan  was  folded  down  over 
the  form ;  the  bed  was  run  under  the  platen  by 
turning  the  crank ;  the  platen  was  forced  down 
by  the  workman's  power  applied  to  the  lever ; 
released,  it  was  raised  up  by  the  springs ;  the  bed 
was  rolled  out  by  a  reverse  motion  of  the  crank ; 
the  tympan  was  raised ;  the  frisket  opened,  and 
the  printed  sheet  removea.  Modern  invention 
has  sought  to  reduce  all  these  to  a  single  auto- 
matic process  operated  by  mechanical  power. 
Necessity  divided  the  course  of  invention  into 
three  lines,  the  small  job  press  and  the  large 
book  and  newspaper  press  soon  widely  diverg- 
ing in  '  type  and  construction  to  secure  fine 
printing  in  one  and  the  greatest  speed  in  the 
other. 

Bed-and-Platcn  Presses. —  T..e  development 
of  the  bed-and-platen  power  press  for  fine  book 
work  and  illustrations  reached  its  highest  state 
in  the  Adams  press,  invented  and  patented  by 
Isaac  Adams,  of  Boston,  in  1S30  and  1836,  and 
improved  in  many  ways  by  R.  Hoe  &  Co.  since 
that  firm  acquired  his  business  and  patents  in 
1S58.  Over  1,000  have  been  manufactured,  and 
it  is  still  extensively  used  all  over  the  world. 
Adams,  after  a  few  experiments  with  a  timber 
frame,  built  his  presses  of  iron  and  fixed  the 
platen  immovably  in  the  frame.  The  form  was 
placed   on   an   iron   bed   beneath,  as   in  a   hand 


press,  and  this  bed  was  raised  against  the  fixed 
platen  and  lowered  by  a  system  of  cams  straight- 
ening a  toggle-joint.  The  ink  fountain  was 
placed  at  one  end  of  the  press,  and  the  ink 
rollers  in  a  movable  frisket-frame  passed  over 
the  face  of  the  type  and  back  while  the  bed  was 
down.  The  sheets  of  paper  were  fed  to  grip- 
pers  on  the  frisket  which  carried  them  over  the 
form,  and  after  the  impression  was  taken  the 
sheets  passed  forward  on  tapes  to  a  sheet-flier, 
which  delivered  them  to  the  Sy-board.  The 
speed  of  the  larger  sizes  of  the  Adams  press  is 
1,000  sheets  an  hour. 

The  most  successful  press  designed  for 
small  job  work  substituted  for  the  hand  lever 
and  crank  a  rotary  power  wheel  which  could 
be  driven  by  a  treadle  by  the  foot  of  the  opera- 
tor, or  by  belt  and  shafting.  The  bed  was  set 
in  a  perpendicular  frame,  and  the  form  was 
clamped  to  it.  To  the  bed  frame  near  the  bot- 
tom was  jointed  the  frame  that  held  the  platen. 
This  opened  to  an  angle  of  about  45  degrees. 
A  crank  rod  fastened  to  the  wheel  brought  the 
platen  up  to  the  type  form  and  back  at  every 
revolution.  On  the  platen  by  adjustable  pins 
or  quads  the  position  of  the  paper  was  ex- 
actly fixed.  Two  thin  steel  frisket  rods  auto- 
matically folded  over  the  margin  of  the  paper 
as  the  platen  rose.  Above  the  bed  of  the  press, 
and  at  an  angle  of  from  225  to  270  degrees,  was 
set  a  steel  inking-disk,  about  the  size  of  the  bed, 
tha:  slowly  revolved,  while  at  every  revolution 
of  the  driving  wheel  a  pair  of  ink  rollers  de- 
scended from  the  inking-disk  over  the  form  as 
the  platen  fell  away,  and  back  to  the  inking- 
disk  as  the  platen  rose  to  the  form  again.  This 
automatic  inking  was  even  and  uniform.  This 
press  prints  over  1,000  impressions  an  hour, 
cards,  letter-heads,  hand-bills  and  the  like. 
The  labor  needed  is  that  of  a  boy  or  girl  to  feed 
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and  take  ofi^  the  sheets  one  by  one.  Many  vari- 
eties are  made,  with  varying  excellence  of  de- 
tail. The  Gordon  press  here  illustrated  is  typ- 
ical and  widely  used.  The  capacity  is  about 
i.ooo  sheets  an  hour.  The  latest  improvement  is 
embodied  in  the  Harris  automatic  press  which 
has  an  automatic  feeding  device  and  a  capacity 
for  small  work  of  5,000  impressions  an  hour. 
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Cylinder  Presses. —  The  basic  principle  of  the 
cylinder  press  — a  flat  type  form  passed  under 
an  impression  cylinder  —  is  as  old  as  Giiten- 
burg's  time,  when  from  crude  machines  of  this 
type  copper-plate  engravings  were  struck  off; 
but  no  practical  development  of  it  was  made  un- 
til the  beginning  of  the  19th  century.  So  many 
patents  have  been  issued  since  then  for  various 
devices  to  secure  excellence  or  economy  of  oper- 
ation that  it  is  possible  to  note  only  the  most 
striking  and  most  successful.  The  first  printer 
to  work  out  a  practical  cylinder  press  was 
Frederick  Konig,  a  Saxon  by  birth,  who  re- 
moved to  England  in  1806.  He  associated  with 
him  James  Bensley,  a  London  printer,  and  a  ma- 
chinist, a  fellow  countryman,  Andrew  Bauer. 
The  product  of  their  labors  was  a  press  which 
they  put  in  operation  in  London  in  1812.  The 
form  of  type  was  placed  on  a  flat  bed,  which 
was  carried  under  an  impression  cylinder  that 
had  a  three- fold  motion.  On  the  first  third  the 
sheet  was  fed  at  the  top  upon  the  tympan  and 
gripped  by  the  frisket,  on  the  second  part  of  the 
revolution  the  sheet  received  the  impression 
and  was  removed  by  hand ;  and  on  the  third  tlie 
empty  tympan  came  up  to  receive  another  sheet. 
The  most  efficient  device  which  they  invented  to 
roll  the  bed  holding  the  type  form  to  and  fro 
was  this :  A  long  shaft  turned  by  gearing  from 
the  outside  of  the  frame  carried  a  pinion  on  its 
inner  end ;  the  shaft  had  in  its  length  a  univer- 
sal joint  that  allowed  for  an  up  and  down  mo- 
tion of  the  pinion  as  it  revolved.  Underneath 
and  fastened  to  the  bed  was  a  rack,  or  row  of 
teeth,  with  a  crescent-shaped  segment  of  metal 
and  pins,  or  studs,  at  each  end.  To  the  outer 
end  of  the  shaft  was  attached  the  wheel  con- 
necting with  impression  cylinder;  this  wheel, 
when  set  in  motion,  revolved  the  pinion  and 
moved  the  bed  by  means  of  the  teeth  in  the 
rack.  When  the  bed  reached  the  end  of  its  ap- 
pointed course,  the  pinion  turned  around  over 
one  of  the  pins  or  studs  against  the  segment  in 
the  rack  and  immediately  re-engaged  the  teeth 
on  the  opposite  side  and  carried  the  bed  back 
again  to  the  other  end,  where  the  reciprocating 
motion  was  repeated.  K5nig  followed  this  in 
1814  by  a  continuously  revolving  cylinder,  which 
was  slightly  reduced  in  diameter  along  that  part 
of  the  periphery  not  used  for  the  impression  so 
as  to  allow  the  bed  to  return  under  it  freely 
after  the  impression.  He  made  also  a  two- 
cylinder  press  of  this  pattern,  and  two  of  these 
two-cylinder  presses  were  set  up  in  the  London 
Ti)iics  office  in  that  year.  Their  capacity  was 
800  impressions  an  hour.  This  same  year  he 
devised  a  two-cylinder  press  —  the  first  perfect- 
ing press, —  by  which  a  sheet  was  printed  on 
both  sides  at  one  continuous  operation.  The 
forms  were  placed  one  at  each  end,  and  the 
sheet  after  being  printed  on  one  side  under  one 
cylinder  was  by  tapes  carried  over  a  registering 
roller  to  the  second  cylinder  for  printing  on  the 
reverse  side.  _  This  machine  Applegarth  and 
Cowper,  by  improvement,  made  very  efficient. 
Every  year  showed  patents  on  improvements, 
but  the  next  of  great  value  was  that  of  Napier 
m  1828  and  1830.  He  discarded  the  tapes  for 
the  conveyance  of  the  sheets  and  substituted 
"grippers"  or  "fingers"  to  clasp  the  sheets  to 
the  cylinder  for  the  impression,  and  for  deliver- 
ing them  after  printing.  He  also  made  the  im- 
pression cylinders  of  small  size  to  make  two  or 


more  revolutions  to  each  sheet  printed,  and  de- 
vised the  toggle  for  raising  the  cylinder  to 
allow  the  form  to  run  back  without  touching. 

The  pioneers  in  introducing  these  new 
models  into  the  United  States  were  R.  Hoe  & 
Co.,  who  had  been  for  some  time  manufacturing 
bed-and-platen  presses.  Robert  Hoe  sent  Se- 
rene Newton  (later  to  be  a  partner  in  the  house) 
to  England  in  1832  to  study  the  new  inventions 
and  devise  improvements.  The  Hoe  single  small 
cylinder,  double  small  cylinder  and  large  cylin- 
der perfecting  press  were  designed  and  built, 
and  with  added  improvements  are  being  manu- 
factured by  them  to-day.  Hoe  &  Co.  patented 
an  entirely  new  mechanism  to  drive  the  bed  in 
1847.  Two  racks  facing  each  other  on  dif- 
ferent planes  and  separated  by  the  diameter  of 
the  driving  wheel  were  attached  to  a  hanger 
fastened  on  the  lower  side  of  the  bed.  The 
driving  wheel  was  on  a  horizontal  shaft  and 
movable  sideways,  so  as  to  engage  first  one,  then 
the  other,  of  the  racks.  A  roller  at  either  end 
entering  a  recess  in  a  disk  on  the  driving  shaft 
in  a  half  revolution  brought  the  bed  to  a  stop 
and  started  it  in  the  opposite  direction.  This 
was  a  new  principle ;  a  crank  action  operating 
directly  upon  the  bed  from  a  shaft  having  a 
fixed  centre.  It  has  been  greatly  developed,  and 
now  the  type  bed  can  be  driven  at  great  velocity 
and  reversed  without  shock  or  vibration.  A 
press  with  a  bed  measuring  48  x  65  inches  can  be 
run  at  a  speed  of  1,800  impressions  an  hour. 

Still  another  invention  came  from  abroad  to 
be  further  developed  here.  A  Frenchman  named 
Dutarte  in  1852  patented  the  stop-cylinder  press 
which  Hoe  &  Co.  introduced  in  the  country  in  the 
following  year.  Many  improvements  have  been 
added  to  it  by  many  inventors,  until  from  it 
can  be  turned  ofif  the  finest  letter-press  and  cut 
work  known  to  the  printer's  art.  It  is  regarded 
the  most  perfect  flat-bed  printing  press  yet  de- 
signed. A  press  with  a  bed  36  x  54  inches  is 
capable  of  1,000  to  1,500  impressions  an  hour, 
while  the  latest  one  built  has  a  bed  45  x  62  inches 
and  a  speed  of  1,700  impressions  an  hour.  The 
press  of  to-day  carries  the  form  on  a  traveling 
iron  bed  moving  on  friction  rollers  of  hardened 
steel  and  driven  back  and  forward  by  a  simple 
crank  motion,  stopping  and  starting  without 
noise  or  shock.  The  cylinder  is  stopped  by  a 
cam  motion,  pending  the  backward  travel  of  the 
bed,  and  during  the  wait  the  sheet  is  fed  down 
against  the  guide ;  the  grippers  close  on  it  be- 
fore the  cylinder  starts,  thus  securing  accuracy 
of  register.  The  sheet,  after  the  impression,  is 
transferred  to  a  skeleton  cylinder,  which  receives 
it  with  grippers  and  delivers  it  over  fine  cords 
upon  the  sheet  fliers,  which  deposit  it  on  the 
table.  From  four  to  six  inking  rollers  distribute 
the  ink,  partly  from  a  vibrating  polished  steel 
inking  cylinder  and  partly  from  a  flat  inking 
table  at  the  end  of  the  traveling  bed. 

Similar  presses,  with  varying  individual  de- 
vices for  securing  special  points  of  efficiency  and 
of  varying  degrees  of  merit  have  also  been 
made  and  widely  distributed  by  such  American 
press  makers  as  A.  B.  Taylor.  A.  Campbell,  C. 
B.  Cottrell,  C.  Potter,  Jr.,  Walter  Scott,  and  the 
Goss,  Huber,  Michle,  Whitlock,  Coy,  and  Duplex 
companies.  Excellence,  skill  and  accuracy  in 
mechanical  construction  and  ready  resource  of 
invention  have  maintained  the  supremacy  of  the 
.\merican  presses,  over  the  foreign  trade. 
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Newspaper  Presses. —  The  demand  for  faster 
presses  of  greater  capacity  grew  enormously  with 
the  years  of  the  igth  century,  and  invention  kept 
pace.  The  greatest  step  forward  was  taken 
when  Richard  M.  Hoe,  of  the  firm  of  R.  Hoe  & 
Co.,  of  New  York,  in  1845-6  took  out  patents 
for  the  Hoe  Type-Revolving  Machine,  the  first  of 
which  was  put  at  work  in  the  Philadelphia  Pub- 
lic Ledger  office  in  1846.  He  had  put  into  effect 
the  basic  idea  of  fastening  the  type  to  the  main 
cylinder,  while  smaller  cylinders  carried  the 
sheets  of  paper  to  receive  the  impression.  Hoe 
designed  an  apparatus  for  fastening  the  columns 
of  type  in  a  form  on  a  large  central  cylinder  in  a 
horizontal  position,  each  page  in  its  own  cast 
iron  bed.  "V"-shaped  column  rules  tapering  to 
the  base,  with  a  special  arrangement  for  locking 
up  the  forms,  held  the  type  firmly  in  place  with 
the  surface  forming  a  true  circle.  The  cylinder 
could  be  revolved  at  any  speed  without  the  type 
dropping  out.  An  automatic  inking  apparatus 
carried  the  main  ink-well  beneath  the  cylinder, 
with  distributing  rollers  between  the  impres- 
sion cylinders.  This  first  machine  was  built  with 
four  impression  cylinders  touching  the  type 
cylinder  so  that  two  were  on  each  side  and  one 
as  far  above  the  other  as  possible.  The  frame- 
work of  the  machine  bore  four  feed  tables.  At 
each  a  boy  fed  the  sheets  of  paper  to  the  auto- 
matic grippers,  operated  by  cams,  on  the  im- 
pression cylinders,  which  carried  them  around 
against  the  revolving  forms  of  the  central  type 
cylinder.  The  printed  sheet  was  conducted  out 
by  tapes  under  the  feed  board,  and  the  patented 
sheet-flier,  with  its  long  wooden  fingers  fastened 
to  the  shaft  and  operated  likewise  by  cam  and 
springs,  piled  them  upon  the  delivery  tables. 
Upon  this  machine,  with  2,000  revolutions  an 
hour,  8,000  sheets  were  struck  off  printed  on 
one  side.  The  capacity  of  the  machine  was 
found  to  be  greatly  in  excess  of  this,  and  the 
number  of  impression  cylinders  and  accessories 
was  increased  to  ten,  giving  the  machine  a 
product  of  20,000  sheets  an  hour.  The  impetus 
given  to  the  newspaper  business  was  tremen- 
dous. Circulations  that  had  been  limited  to  the 
capacity  of  the  old  bed-and-cylinder  press  were 
rapidly  increased  twenty-fold.  Many  new  pa- 
pers were  started.  This  press  maintained  its 
supremacy  for  20  years,  and  175  were  built.  In 
1848  the  first  sent  abroad  was  set  up  in  the 
office  of  *La  Patrie'  in  Paris,  but  the  stamp 
duty  of  the  second  empire  soon  effectively 
checked  all  French  newspaper  enterprise.  Eight 
years  later,  however,  Edward  Lloyd,  of  "Lloyd's 
Weekly'  in  London,  saw  this  American  press 
in  the  office  of  *La  Patrie'  and  ordered  a  six- 
cylinder  press,  which  was  erected  in  his  office, 
Salisbury  Square,  Fleet  Street,  in  1859.  John 
Walter,  the  proprietor  of  the  London  Times, 
having  seen  it  in  operation,  ordered  two  ten- 
cylinder  presses  to  replace  their  unique  Apple- 
garth  vertical  cylinder  machines.  Orders  from 
almost  all  the  leading  newspapers  of  the  United 
Kingdom  followed.  The  next  great  step  was 
taken  in  an  allied  trade  when  after  various  ex- 
periments was  perfected  the  process  of  making 
curved  stereotype  plates  by  the  use  of  flexible 
paper  matrices.  A  simple  adaptation  of  the  bed 
of  the  type-revolving  machine  provided  for  the 
clamping  of  stereotype  plates  on  the  cylinder  in 
place  of  the  type  forms.  The  forms  could  now 
be  duplicated.     The  larger  papers  such  as  the 


New  York  Herald,  the  London  Daily  Telegraph 
and  the  London  Standard  each  kept  five  presses 
in  constant  operation  as  circulation  increased. 

Web  Presses. —  There  remained  yet  another 
step  before  the  increasing  requirements  of  speed 
could  be  met.  It  was  taken  when  William  Bul- 
lock, an  American,  of  Philadelphia,  invented  in 
1865  the  first  printing  press  to  print  from  a 
continuous  web  or  roll  of  paper.  Thirty  years 
before,  Sir  Rowland  Hill  had  suggested  the 
possibilities  of  such  a  machine  based  on  those 
that  printed  cotton  cloth  from  engraved  cylin- 
ders. But  no  practical  working  out  of  the  prob- 
lem in  its  details  was  offered.  The  Bullock 
press  consisted  of  two  plate  cylinders  and  two 
impression  cylinders,  the  second  of  which  was 
made  very  large  to  lessen  the  offset  from  the 
first  printed  side  of  the  paper.  The  stereotype 
plates  were  short  of  filling  the  whole  circum- 
ference of  the  form  cylinders,  because  the 
sheets  were  cut  before  printing  by  knives  set  in 
the  cylinders.  This  was  the  radical  fault  of  the 
press.  The  sheets  were  then  carried  through 
the  press  by  tapes  and  fingers,  and  delivered  by 
a  series  of  automatic  metal  nippers  on  endless 
leather  belts,  placed  at  such  a  distance  apart  as 
to  grasp  each  sheet  successively  as  it  came  from 
the  last  printing  cylinders.  The  Bullock  press 
was  perfected  and  came  into  considerable  use. 
The  New  York  Sun  was  the  first  newspaper 
to  make  use  of  them,  and  the  New  York  Herald 
soon  followed. 

In  1868  the  London  Times  had  gone  so  far 
with  its  own  experiments  in  constructing  a  ro- 
tary perfecting  press  that  it  set  up  the  "Walter'* 
press  in  its  office.  This  had  a  capacity  of  12,000 
sheets  an  hour.  It  was  similar  in  construction 
to  the  Bullock  press,  except  that  the  cylinders 
were  of  uniform  size  and  placed  one  above  the 
other.  The  sheets,  however,  were  severed  after 
printing,  brought  up  by  tapes  and  carried  to  a 
sheet-flier,  which  moved  back  and  forth  and 
"flirted"  the  sheets  alternately  to  boys  on  either 
side.  This  press  was  equipped  with  dampening 
cylinders  containing  sponges  filled  with  water, 
and  required  a  very  strong  and  expensive  paper. 
This  press  was  also  adopted  by  the  London 
Daily  News  and  the  New  York  Times,  but  has 
now  entirely  gone  out  of  use. 

A  recent  invention  in  cylinder  presses  to 
satisfy  the  demands  of  small  daily  paper 
throughout  the  country  for  speed  and  econom', 
is  the  Duplex  press.  It  is  a  flat-bed  web- 
perfecting  press,  and  prints  directly  from  the 
type  form,  with  a  capacity  of  from  five  to  si', 
thousand  per  hour  of  either  4-,  6-,  8-,  10-,  or  12 
page  papers.  Another  adaptation  for  job  work 
is  the  Coy  rotary  job  press;  this  is  simple  in 
construction,  and  can  handle  a  30-inch  web. 
printing  on  one  side  only,  with  an  impression  of 
7J4  X  30  inches,  and  cuts  it  into  sheets,  slits  and 
perforates,  with  a  capacity  of  5,000  impressions 
an  hour.     It  uses  flat  printing  surfaces. 

The  Rotary  Perfeeting  Press. —  To  fully  per- 
fect a  press  printing  on  a  cylinder  from  a  roll, 
or  continuous  web  of  paper,  R.  Hoe  &  Co.,  (in 
the  words  of  Robert  Hoe)  in  1871  found  these 
difficulties  to  be  overcome: 

First — The  set-ofF  of  the  first  side.  Devices  were 
used  to  overcome  this,  and  the  ink-makers  were  induced 
to  pay  special  attention  to  the  manufacture  of  rapid- 
drying  or  non-setting-off  inks. 

Second  — TTie    difficulties   of   obtaining    paper   in    the 


PRINTING  PRESSES 


roll  of  uniform  perfection  and  strength.  The  paper- 
makers  were  led  to  make  a  study  of  producing  large 
rolls  of  paper  meeting  tlicse  requirements  and  became 
more  and  more  experienced  in  us  manufacture. 

Third— The  difficulty  of  the  rapid  severing  ot  Uie 
sheets  after  printing.  ,      , 

Fourth— A  reliable  and  accurate  delivery  of  the 
printed  papers.  r  i,  .i       * 

These  last  two  operations  were  not  accomplisnea  sat- 
isfactorily until  the  appearance  of  the  Hoe  machine.  In 
this  press  the  sheets  were  not  entirely  severed  by  the 
cutters,  but  simply  perforated  after  the  printing.  Ihey 
were  tllen  drawn  by  accelerating  tapes,  which  completely 
separated  them,  onto  a  gathering  cy  inder  so  constructed 
that  six  perfect  papers,  or  any  other  desired  number, 
could  be  gathered,  one  over  the  other.  These,  by  means 
of  a  switch,  were  at  the  proper  moment  turned  off  onto 
the  sheet-flier,  which  deposited  them  on  the  receiving 
board.  This  gathering  and  delivery  cylinder,  Pat'it/d  by 
Stephen  D.  Tucker,  a  member  of  the  firm  of  R.  Hoe  & 
Co.,  solved  the  problem  of  rapid  flat  delivery. 

The  first  machine  of  this  type  that  R.  Hoe 
&  Co.  built  went  to  London  to  'Lloyds 
Weekly,'  and  the  first  to  be  set  up  in  the  United 
States  was  used  in  the  office  of  the  New  York 
Tribune.  The  limit  of  capacity  depended  on 
the  ability  of  the  web  paper  to  stand  the  strain 
of  passing  through  the  press.  The  average 
speed  was  12.000  perfect  papers  an  hour,  though 
in  some  offices  a  speed  of  14.000  was  reached, 
and  on  a  test  a  speed  of  18,000  was  recorded. 

The  use  of  wood  pulp  in  the  manufacture 
of  news  papers  (now  universal)  cheapened 
greatly  the  cost  of  paper,  and  a  further  stimulus 
was  given  to  the  manufacture  of  printing 
presses  to  increase  speed  and   efficiency. 

It  was  necessary  that  the  newspaper  sheets  as 
delivered  by  the  presses  should  be  folded  for 
delivery,  and  hand-fed  folding  machines  were 
in  use  in  every  newspaper  office.  Into  them  the 
sheets  were  fed  one  by  one.  Each  was  carried 
by  tapes  under  a  striking  blade  that  forced  it 
between  a  pair  of  folding  rollers.  It  was  then 
similarly  carried  to  another  at  right  angles,  and 
so  on  until  the  desired  shape  was  reached.  Such 
folders  were  made  part  of  the  fast  presses,  but 
as  the  limit  of  capacity  of  the  folder  was  8,000 
sheets  an  hour,  it  was  a  drag  until  Stephen  D. 
Tucker,  in  1875,  patented  a  rotating  collecting 
cylinder,  which  doubled  the  capacity,  and  Walter 
Scott  followed  with  an  invention  for  making 
press  and  folder  one  machine. 

This,  however,  was  but  the  beginning.  The 
pressure  on  the  newspapers  demanded  larger 
than  8-page  papers.  It  became  necessary  to 
revise  some  way  to  print  10-,  12-,  14-,  and 
16-page  papers  at  one  impression.  Aboul  this 
time  Anthony  &  Taylor,  of  England,  patented 
devices  by  which  the  webs  of  paper  could  be 
turned  over  after  printing  on  one  side  and  the 
opposite,  or  reverse  side,  presented  to  the  print- 
ing cylinder.  Mr.  Hoe  bought  the  patent  rights 
for  England  and  the  United  States,  and  with 
them  combined  ideas  patented  by  Luther  C. 
Crowell,  of  Boston,  who  had  made  a  machine 
for  forming  paper  bags.  After  costly  experi- 
ments these  ideas  were  incorporated  in  a  so- 
called  "Double-Supplement"  press,  which  was 
setupinthe  New  York //^ra/rf office.  Simplicity, 
speed,  accuracy  and  efficiency  had  been  combined. 
This  press  turned  out  either  4-,  6-,  8-,  10-,  or  12- 
page  papers  at  the  rate  of  24,000  an  hour;  the 
odd  pages  were  accurately  inserted  and 
pasted  in;  the  papers  were  cut  and  delivered 
folded.  This  press  was  really  two  presses  built 
into  one  frame.  In  the  secondary  part  the  plate 
cylinders  were  half  the  length  of  those  in   the 


main  part,  and  at  right  angles  to  them.  These 
were  used  for  the  supplements  of  two  or  four 
pages  when  it  was  desired  to  print  more  than 
eight  pages.  Each  part  was  fed  by  its  indi- 
vidual roll  of  paper.  The  plates  being  secured 
to  the  cylinders,  the  two  rolls  of  paper  were 
carried,  each  through  its  part  of  the  machine, 
between  two  pairs  of  plate  cylinders  and  im- 
pression cylinders  and  printed  on  both  sides. 
Then  the  two  webs  of  paper  passed  over  turn- 
ing bars,  or  "angle  bars,"  with  an  edge  at  45 
degrees  from  its  base,  by  which  they  were  laid 
evenly  and  exactly  one  over  the  other  as  a 
brush  from  the  paste  fountain  glided  along  the 
inner  fold,  pasting  them  together.  The  papers 
passed  on  down  a  triangular  "former"  that 
folded  them  along  the  centre  margin.  Thence 
the  printed  and  folded  web  of  paper  passed 
over  a  cylinder,  from  within  which  a  revolving 
blade  projected  and  thrust  the  paper  between 
folding  rollers,  while  at  the  same  moment  a 
knife  in  the  cylinder  severed  the  sheet.  A  rap- 
idly revolving  mechanism,  resembling  in  its  mo- 
tion the  fingers  of  a  hand,  disposed  of  them 
accurately  on  traveling  belts  that  hurried  them 
on  to  the  final  delivery.  Hundreds  of  this  press 
have  been  built  and  operated  in  this  country  and 
abroad. 

Straight-Line  Presses. —  The  angle-bar  press 
stood  alone  for  a  decade  as  having  the  only  de- 
vice, though  somewhat  cumbersome,  for  assem- 
bling the  several  sheets  into  one  complete  paper. 
Joseph  L.  Firm,  foreman  of  the  press-room  at 
Frank  Leslie's  publishing  house,  however,  solved 
the  problem  in  a  new  way,  and  in  1889  patented 
the  straight-line  press.  His  first  design  was  a 
simple  tandem  press.  Three  sets  of  cylinders 
were  set  in  a  straight  line,  and  the  printed 
product  of  the  first  passed  over  the  second,  and 
of  the  first  and  second  over  the  third,  thus 
assembling  all  three  sheets  over  a  triangular 
"former"  for  folding,  cutting  and  delivering. 
It  was  but  a  step,  to  secure  economy  of  con- 
struction and  space,  to  build  the  press  in  tiers 
instead  of  tandem.  Firm  had  the  usual  for- 
tune of  poor  inventors.  His  first  order,  which 
vv-as  for  a  sextuple  press,  came  from  the  New 
York  World,  and  its  building  exhausted  his 
resources.  When  set  up,  in  1891,  it  was  so 
crudely  and  badly  built  that,  failing  to  work 
properly,  it  was  condemned.  Poverty  followed, 
but  not  for  long.  The  Goss  Printing  Press  Com- 
pany of  Chicago  became  interested  in  the  straight- 
hne  press  invention,  which  was  being  pirated,  and 
bought  it,  taking  Mr.  Firm  into  the  company. 
Litigation  followed  and  established  the  patent 
and  harmony  among  the  printing  press  makers. 
Improvement  was  rapid.  These  presses  mark 
the  final  development  of  the  pov.'er  printing 
press.  Evolution  and  the  requirements  of  the 
publishers  of  metropolitan  newspapers  have 
brought  forward  presses  with  various  improve- 
ments of  detail  and  in  increasing  sizes,  until 
one  press,  so  called,  is  a  compound  of  two,  four, 
six,  eight,  twelve  presses  built  into  one  frame, 
one  above  the  other,  side  by  side  or  tandem,  or 
all  three  for  economy  of  space  and  power  and 
efficiency,  but  the  basic  principle  is  the  same, — 
a  web  of  paper  passes  between  two  pairs  of 
plate  and  impression  cylinders  and  is  printed 
on  both  sides;  it  is  assembled  (if  on  a  double- 
supplement  press  or  one  of  greater  power), 
pasted,    folded,   cut   or   separated,    folded    again 
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and  delivered  ready  for  the  carrier  or  mail- 
room,  at  a  speed  of  48,000  eight-page  papers 
(the  unit  of  manufacture)  an  hour;  and  with 
an  accuracy  that  denotes  exactness  and  skill  of 
manufacture,  excellence  of  material  and  utmost 
care  and  nicety  in  adjustment  and  operation. 

The  first  improvement  in  the  Hoe  type  of 
fast  press  was  the  quadruple  (or  four-fold) 
press  built  for  the  New  York  World  in  1887. 
A  further  advance  in  1891  produced  the  sex- 
tuple (a  six-fold  press),  so  constructed  that 
the  cylinders  were  all  parallel.  The  first  press 
of  this  pattern  was  set  up  in  the  New  York 
Herald  office.  Eighteen  months  were  needed 
to  construct  it ;  it  weighed  fifty-eight  tons,  and 
was  composed  of  about  16,000  pieces.  It  was 
fed  from  three  rolls  of  paper,  each  over  five 
feet  wide,  and  consumed  an  equivalent  of  52 
miles  of  paper,  the  ordinary  width  of  the 
Herald  page,  every  hour.  Its  delivery  capacity 
was  72,000  eight-page  Heralds  in  one  hour,  or 
20  a  second.  The  cylinders,  when  at  top  speed, 
made  200  revolutions  a  minute. 

In  1896  an  octuple  (eight-fold)  press  was 
built  for  the   New   York   World,  with  a  corre- 


machine,  enabling  the  printing  of  three  colors 
on  the  first  and  last  pages  of  the  newspaper. 
The  largest  Goss  presses  now  in  use  are  two  in 
the  office  of  the  New  York  HcraW,— called 
duodecuple,  or  twelve-fold.  The  Herald  had 
two  octuple  presses  and  needed  another.  Its 
available  floor  space  w^s  entirely  filled.  The 
makers  proposed  to  build  in  the  air,  as  the 
press  room  was  lofty,  rising  above  the  street 
level,  and  did  on  the  same  framework  build 
another  quadruple  press  on  top  of  each  of  the 
octuples.  Each  press  is  now  really  made  up  of 
three  quadruples,  in  tiers.  Eacli  can  be  oper- 
ated individually ;  each  delivers  individually,  the 
top  press  being  fed  and  delivering  its  product 
on  the  rnezzanine  floor.  In  1903  the  New  York 
Herald  increased  the  size  of  its  paper  from  a 
six-column  page  measuring  1314  x  21  inches  to 
a  seven-column  page  measuring  15^8x2114 
inches.  It  was  able  to  make  over  its  presses  to 
accommodate  the  increased  width  of  the  web, 
though  web  and  cylinders  now  barely  clear  the 
framework. 

Newspaper    Color   Presses. —  Ever    searching 
for   new    features,    New    York   newspaper   pub- 
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Fig.  4 — Diagram  of  the  sextuple  unit.  Dotted  line  shows  the  course  of  the  three  webs  of  paper,  which  are 
assembled  on  the  triangular  "  former  "  or  folder.  This  press  is  two  plates  wide,  has  a  capacity  of  24,000 
four-,  si.x-,  eight-,  ten-,  or  twelve-page  papers  an  hour;  or  12,000  sixteen-,  twenty-,  or  twenty-four-page 
papers.     It  weighs  42,000  pounds  and  requires  forty   horse-power. 


sponding  increase  in  output,  and  four  double 
sextuples,  with  color-printing  attachment,  were 
constructed  for  the  New  York  Journal.  These 
are  each  35  feet  high,  17  feet  long,  9  feet  wide, 
weigh  no  tons  and  are  composed  of  about 
50.000  parts.  It  is  possible,  by  associating  the 
webs  of  paper,  to  collect  and  deliver  twenty- 
fonr-page  papers,  and  any  combination  between 
that  and  four-page  papers,  and  in  this,  as  in 
lesser  presses  of  this  type,  each  unit  and  any 
combination  of  units  of  the  press  may  be  run 
separately  while  the  rest  of  the  press  is  idle. 

Even  larger  are  the  six  giant  double-octuple 
presses  which  R.  Hoe  &  Co.  designed  for 
'Lloyd's  Weekly.'  Two  were  set  up  and  in 
operation  in  its  office,  Salisbury  Square,  Lon- 
don, by  I  Jan.  1904.  Five  months  is  required  to 
build  a  press  of  this  size.  Each  of  these  eight- 
roll  presses  can  produce  a  32-page  paper,  or, 
by  collecting  two  of  these  before  delivery,  a  64- 
page  paper,  and,  of  course,  any  smaller  com- 
bination  of   pages. 

The  1902  patterns  of  the  Goss  press  carry 
also  "color  decks,"  being  an  arrangement  of 
two  extra  pairs  of  cylinders  on  the  top  of  the 
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lishers  in  1902-3  were  planning  and  designing 
supplements  and  main  sheets  embellished  with 
color  printing.  Their  scientific  pressmen  and 
the  press-builders  were  called  on  to  produce  the 
desired  effects.  Walter  Scott,  of  Plainfield,  N. 
J.,  designed  and  built  a  very  efficient  press  that 
was  set  up  in  the  office  of  the  New  York 
World  in  1893.  This  had  five  two-page  wide 
color  cylinders  for  electroplates  set  tandem,  with 
a  pair  of  cylinders  for  printing  the  reverse  side 
in  a  single  color,  usually  black.  Below  was  a 
complementary  stereotype  cylinder  machine  for 
printing  four  pages  in  a  single  color ;  so  that 
this  machine  could  produce  either  a  four-page 
paper,  one  Christmas  supplement  showing  no 
side  pages  in  five  colors  and  the  inside  in  a 
single  color.  By  skilfully  dividing  the  ink 
fountains,  and  combining  colors  and  over- 
printing, many  shades  are  produced  in  the  same 
paper,  one  Christmas  supplement  showing  no 
less  than  36  shades.  This  press  was  re- 
moved to  the  office  of  the  Post-Dispatch,  in  St. 
Louis,  in  1902,  where  it  is  still  doing  very  effi- 
cient work.  To  meet  increasing  demand  The 
World  had   R.   Hoe  &   Co.   build   an  angle-bar 
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double  color-press  in  1894,  each  side  of  which 
printed  four  (.the  two  outside  and  the  two  in- 
side) pages  in  four  colors,  and  four  pages  in 
a  single  color;  and  another,  a  straight-line  press, 
in  1898  with  a  capacity  for  four  pages  in  five 
colors,  and  four  pages  in  two  colors;  these  two 
eights  can  be  collected  and  delivered  as  a 
16-page  paper.  The  press  will  also  produce 
a  24-page  paper  with  four  colors.  The  great 
problem  to  overcome  was  the  offset  from  the 
color  printing ;  this  was  done  by  bringing  oil 
rollers  into  contact  with  the  impression 
cylinders. 

Color  printing  presses  have  been  widely 
adopted  by  the  American  newspapers,  and  in 
the  new  models  all  the  manufacturers  offer 
"color  decks.* 

The  skill  of  the  American  printing  press 
manufacturers  has  produced  so  many  designs, 
adapted  to  meet  every  demand  of  newspaper 
publishers,  large  and  small,  that  it  is  impossible 
to  enumerate  the  patterns.  The  presses  here 
illustrated  are  sufficient  to  show  the  types.  See 
Newspaper  Printing.  R.  H.  Lyman, 

Editorial  Staff,  '■The  IVorld,^  New  York. 

Printz,  Johan,  yo'han  prints,  Swedish  colo- 
nial governor  in  America :  b.  Bottneryd,  Sweden, 
about  1600;  d.  1663.  He  fought  in  Germany  in 
the  Thirty  Years  war  with  the  rank  of  a  lieu- 
tenant-colonel of  artillery  in  the  Swedish  army, 
but  having  surrendered  Chemmitz  in  Saxony 
to  the  enemy,  was  deprived  of  his  rank.  In  1641, 
however,  he  regained  the  good  will  of  the  crown, 
was  raised  to  the  nobility,  and  made  the  third 
governor  of  the  colony  established  by  the  Swedes 
on  the  Delaware  River  in  1638.  He  landed  at 
Fort  Christina  in  1643  and  until  his  departure 
from  the  colony  in  1658  maintained  the  pros- 
perity of  the  settlement,  upheld  the  Swedish 
claims,  almost  unaided,  against  the  English 
under  Sir  Edmund  Plowden  and  Lamberton, 
and  against  his  near  neighbors,  the  Dutch.  He 
built  forts  on  the  island  of  Tinicum  near  the 
mouth  of  the  Schuylkill  below  Philadelphia, 
at  Wilmington,  and  at  New  Castle,  exerting 
much  influence  over  the  Indians  along  the  Dela- 
ware and  protecting  his  trade  with  them.  At 
Tinicum  he  built  himself  a  rude  mansion,  known 
as  "Printz  Hall.*  The  influx  of  settlers  during 
his  rule  was  made  up  of  a  good  class  of  farmers 
who  dealt  fairly  with  the  Indians  and  estab- 
lished a  precedent  of  kindliness  and  justice 
acted  upon  so  successfully  afterward  by  William 
Penn.  The  only  record  of  Printz  after  he  re- 
turned to  Sweden  is  that  he  was  made  a  gen- 
eral and  in  1658  was  appointed  governor  of 
Jonkoping.  Consult:  Smith,  *The  Thirteen  Col- 
onies* (1901)  ;  Winsor,  'Narrative  and  Critical 
History  of  America'    (1889). 

Prion'idae,  a  family  or  subfamily  of  longi- 
corn  beetles  distinguished  from  its  allies  by  the 
margined  and  usually  toothed  thora.x.  They 
are  mostly  insects  of  large  size  and  robust  form. 
Their  larvK  are  large,  soft  grubs  with  small 
heads  but  powerful  jaws,  which  bore  in  wood 
and  are  very  destructive.  They  rest  in  a  nearly 
straight  position,  not  bent  or  doubled.  A  num- 
ber of  conspicuous  species  are  found  in  the 
United_  States,  several  of  the  most  common 
belonging  to  the  genus  Prionus.  in  which  the 
thorax  bears  three  marginal  teeth  on  each  side, 
the  joints  of  the  long  antennae  fit  into  one  an- 


other in  an  imbricate  fashion  and  number  from 
12  to  27.  These  insects  are  nocturnal,  and  the 
males  are  said  to  fight  fiercely  for  possession 
of  the  females.  One  of  the  largest  species  is  P. 
brcviconiis,  a  common  black  beetle,  which  flies 
about  in  a  heedless  fashion  at  dusk.  The  huge 
larvae,  as  large  as  a  man's  finger,  live  for  three 
years;  and  are  very  injurious  to  the  roots  of 
poplar  and  other  trees.  A  smaller  and  more 
slender  beetle  is  Orthosoma  unicotor  w-hich  bores 
passages  through  the  roots  of  grape  vines.  Other 
species  are  less  destructive,  confining  their  at- 
tacks chiefly  to  the  dead  wood  of  stumps  and 
decaying  tree  trunks. 

Prior,  pri'or,  Matthew,  English  poet  and 
diplomatist :  b.  Wimborne  Minster,  Dorsetshire 
(possibly  Winburn,  Middlesex),  21  July  1664; 
d.  Wimpole,  Cambridgeshire,  18  Sept.  1721.  He 
was  educated  at  Cambridge,  and  in  1688  was 
chosen  fellow  of  his  College,  Saint  John's.  With 
Charles  Montague  he  wrote  in  1687  '■The  Coun- 
try Alouse  and  the  City  Mouse,'  a  parody  of 
Do'den's  'Hind  and  Panther.'  Through  the 
Earl  of  Dorset  he  was  appointed  secretary  to 
the  English  plenipotentiaries  at  The  Hague  in 
1690 ;  in  1697  he  became  secretary  to  the  com- 
missioners who  concluded  the  Peace  of  Ryswick, 
and  on  his  return  from  The  Hague,  secretary  to 
the  Lord-lieutenant  of  Ireland,  and  finally  under- 
secretary of  state.  In  1699  he  produced  his  'Car- 
men Seculare  for  the  Year  1700.'  He  suc- 
ceeded John  Locke  as  commissioner  of  trade  and 
plantations,  and  sat  for  a  short  time  in  Parlia- 
ment. At  the  beginning  of  the  reign  of  Anne 
he  left  the  Whigs  to  join  the  Tories.  Made 
commissioner  of  customs  in  1711  he  took  part 
soon  after  in  the  negotiations  which  preceded 
the  peace  of  Utrecht,  for  a  short  time  exercising 
the  full  powers  of  a  plenipotentiary.  On  the 
accession  of  George  I.  he  was  impeached  on  the 
charge  of  high  treason  and  kept  in  custody  two 
years  in  his  own  house.  Having  been  rendered 
nearly  penniless,  he  published  a  folio  edition  of 
his  poems  by  subscription.  He  was  buried  in 
Westminster  Abbey.  Prior  made  his  way  chiefly 
by  his  wit  and  social  qualities.  His  poetical 
powers  were  at  their  best  in  short  occasional 
pieces  in  the  flowing  ease  and  vivacity  of  narra- 
tion. Consult:  Aldine  edition  of  'Prior's  Poet- 
ical Works'    (1892). 

Prior,  the  chief  coadjutor  of  an  abbot  in 
the  government  of  an  abbey,  or  the  actual  ruler 
of  a  monastic  establishment.  Not  till  the  13th 
century  was  prior  used  as  a  term  significant  of 
authority  or  rule,  but  rather  of  superiority  of 
any  kind,  as  experience,  wisdom,  advanced  age. 
Till  that  time  the  abbot's  coadjutor  was  styled 
praposiius  (provost),  but  now  he  was  called 
prior  and  under  him,  in  great  abbeys  was  the 
sub-prior.  Then,  the  head  of  a  small  monastery, 
of  Benedictine  monks,  for  example,  was  called 
prior.  Finally,  the  chief  officer  of  a  convent  of 
Augustinians,  or  Dominicans,  or  Premonstra- 
tensians,  had  the  same  title,  while  the  correspond- 
ing officer  of  a  Franciscan  house  was  known  as 
custos  (guardian)  ;  but  the  heads  of  houses  of 
the  militarj-  orders  of  St.  John  of  Jerusalem, 
of  Malta  and  of  the  Temple  were  also  Priors. 
Prioresses  in  religious  houses  of  women, 
whether  abbeys  or  simply  conventual  establish- 
ments, had  much  the  same  authority  as  priors  in 
religious  orders  of  men. 
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Pripet,  prep'et  (Russian,  Pripyat),  a  river 
in  the  western  part  of  Russia.  It  has  its  rise  in 
the  government  of  Volhynia,  and  is  the  outlet 
of  several  lakes ;  flows  east  and  southeast  and 
enters  the  Dnieper.  It  is  about  500  miles  long; 
navigable  over  300  miles,  and  is  connected  with 
the  Vistula  and  the  Niemen  by  canals.  Its 
upper  course  is  through  a  vast  uninhabited  forest 
region,  with  large  areas  of  marsh  lands. 

Priscian,  prish'i-an  (Latin,  Priscianus 
C.ESARiENSis,  prish-I-a'nus  se-za-ri-en'sis), 
Roman  grammarian  of  the  6th  century,  a.d. 
From  his  surname  "Caisariensis"  it  is  supposed 
that  he  may  have  been  born  at  Csesarea.  Almost 
all  that  is  known  of  the  facts  of  his  life  is  that 
he  taught  Latin  at  Constantinople.  His  'In- 
stitutiones  Grammaticse,*  in  18  books,  a  most 
thorough  and  comprehensive  work,  has  chiefly 
preserved  his  fame.  The  first  16  books  treat 
of  the  eight  parts  of  speech  recognized  by  the 
ancient  grammarians.  The  last  two  are  on  syn- 
ta.x  and  are  preserved  separately  in  one  manu- 
script, these  bearing  the  title  'De  Constructione.' 
The  whole  work,  successively  abridged,  formed 
the  basis  of  instruction  in  Latin  up  to  the  isth 
century. 

Priscillian,  pri-sil'i-an,  Spanish  religious 
sectary:  b.  about  350;  d.  Treves  385.  He  was 
charged  with  teaching  heresy  resembling  Gnos- 
ticism or  the  doctrine  of  the  Manichaeans  and 
was  excommunicated  by  the  Synod  of  Saragossa 
(380).  However,  he  was  able  by  his  eloquence 
to  cause  the  judgment  to  be  withdrawn  and  put 
to  flight  his  chief  opponent,  the  bishop  Ithacius. 
The  bishop  later  gained  the  support  of  Maximus, 
the  usurper  at  Treves,  and  secured  the  condem- 
nation and  execution  of  Priscillian.  The  follow- 
ers of  Priscillian  were  known  as  Priscillianists. 
Their  beliefs  included  peculiar  views  of  the 
influence  of  the  heavenly  bodies  upon  men.  The 
literary  remains  of  Priscillian  have  been  gath- 
ered in  the  i8th  volume  of  the  'Corpus  Scrip- 
torum   Ecclesiasticorum  Latinorum'    (1889). 

Prism,  in  geometry,  a  solid  having  similar 
and  parallel  bases,  its  sides  forming  similar 
parallelograms.  The  bases  may  be  of  any  form, 
and  this  form  (triangular,  pentagonal,  etc.) 
gives  its  name  to  the  prism.  In  optics,  any  trans- 
parent medium  comprised  between  plane  faces, 
usually  inclined  to  each  other.  The  intersection 
of  two  inclined  faces  is  called  the  edge  of  the 
prism,  etc.;  the  inclination  of  the  one  to  the 
other,  the  refracting  angle.  Every  section  per- 
pendicular to  the  edge  is  called  a  principal  sec- 
tion. The  prism  generally  used  for  optical  ex- 
periments is  a  right  triangular  one  of  glass,  the 
principal  section  of  which  is  a  triangle.  It  is 
used  to  refract  and  disperse  light,  resolving  it 
into  the  prismatic  colors.     See  Light. 

Prison  Association  of  the  United  States, 
National,  an  organization  of  reformers  and 
philanthropists,  founded  in  Cincinnati,  Ohio,  in 
1870,  under  the  presidency  of  Rutherford  B. 
Hayes.  There  is  a  board  of  directors  and  an 
executive  committee  of  seven.  Meetings  are  held 
annually.  There  are  standing  committees  on 
criminal  law  reform,  prison  discipline,  juvenile 
delinquency,  etc. 

Prison  Reform.     See  Penolocv. 

Prisoner  of  Chillon,  The,  a  narrative  poem 
by  Lord  Byron  based  on  the  story  of  the  im- 


prisonment of  Francois  de  Bonnivard  (1496- 
1570)  in  Chateau  de  Chillon,  situated  between 
Clarens  and  Villeneuve  on  Lake  Geneva.  It 
was  Sir  Walter  Scott's  opinion  that  as  a  picture, 
this  poem,  however  gloomy  the  coloring,  might 
rival  any  which  Lord  Byron  had  drawn. 

Prisoners  of  War  are  persons  captured 
from  the  enemy  in  time  of  war.  Among  the 
ancients  prisoners  of  war  became  the  slaves  of 
their  captors.  When  a  hostile  army  enters  a 
country,  noncombatants  are  usually  left  unmo- 
lested, so  far  c.t  least  as  their  personal  liberty 
is  concerned.  The  combatants  who  have  laid 
down  their  arms  become  prisoners  of  war,  and 
their  persons  are  at  the  entire  disposal  of  the 
conquerors.  The  practice  is  to  keep  them  in  con- 
finement till  the  termination  of  the  war,  or  until 
a  mutual  exchange  of  prisoners  between  the 
warring  states  gives  them  their  liberty.  They 
are  commonly  treated  in  a  somewhat  similar 
manner    to    ordinary    prisoners. 

Prisons,     Military,     United     States.      See 

MiLiT.\RY  Posts,  United  States. 

Prisrend,  pres-rend',  or  Perserim,  Euro- 
pean Turkey,  capital  of  the  vila3-et  of  Kosovo, 
on  the  right  bank  of  the  Rieka.  four  or  five  miles 
from  its  confluence  with  the  Drin.  It  is  the  resi- 
dence of  a  pasha,  and  the  seat  of  a  Greek  metro- 
politan and  a  Catholic  bishop.  Among  its  build- 
ings are  42  mosques,  one  Catholic  and  five  Greek 
churches.  It  has  considerable  manufactures  of 
fire-arms,  and  a  large  traffic  with  the  adjacent 
country,  and  with  many  of  the  large  towns  in 
Albania,  Rumelia,  and  Servia.    Pop.  about  39,000. 

Pritchard,  prich'ard,  Jeter  Connelly,  Amer- 
ican legislator :  b.  Jonesboro,  Tenn.,  12  July 
1857.  He  entered  a  printing-office  in  early  life, 
removed  to  Bakersville,  N.  C,  in  1873,  and  until 
1887  was  joint  editor  and  owner  of  the  'Roan 
Mountain  Republican.'  He  served  in  the  State 
legislature  in  1884,  1886,  and  1890.  In  1887  he 
was  admitted  to  the  bar  and  engaged  in  law 
practice  in  Marshall,  N.  C.,  was  president  of  the 
State  Protective  Tariff  League  in  1894,  served 
as  United  States  Senator  to  fill  a  vacancy  in 
1894-7  a"<l  i"  the  latter  year  was  re-elected  for 
the  term  of  si.x  years.  In  1903  he  became  an 
associate  justice  of  the  Supreme  Court  of  the 
District  of  Columbia. 

Pritchett,  prich'et,  Henry  Smith,  American 
astronomer  and  educator:  b.  Fayette,  Mo.,  16 
April  1857.  He  was  graduated  from  Pritchett 
College,  Glasgow,  Mo.,  in  1875  and  later  studied 
astronomy  under  Asaph  Hall  in  the  United 
States  Naval  Observatory  where  he  became  as- 
sistant astronomer  in  1878.  In  1880  he  accepted 
the  position  of  directing  astronomer  at  Mor- 
rison Observatory,  Glasgow,  Mo.,  and  in  1881 
was  appointed  to  the  chair  of  astronomy  and 
mathematics  at  Washington  L-niversity,  Saint 
Louis,  Mo.  He  was  permitted  leave  of  absence 
in  1882  in  order  that  he  might  observe  the  transit 
of  Venus  at  Auckland,  and  he  also  made  pendu- 
lum observations  at  Auckland,  Sydney,  Singa- 
pore, and  Hong  Kong.  He  was  in  Europe  on 
scientific  work  in  1894-5,  was  appointed  superin- 
tendent of  the  United  States  coast  and  geodetic 
survey  in  1897,  in  1900  president  of  the  Massa- 
chusetts Institute  of  Technology,  and  in  1905 
president  of  the  Carnegie  Foundation. 


PRIVAT   DOCENT  — PRIVY   COUNCIL 


Privat   Decent,    pre-vat'   do-tsent',   in    the 

German  university  system  (and  others  modeled 
on  it),  an  instructor  whose  lectures  rank  with 
those  of  the  professors,  but  who  unlike  them 
has  no  standing  in  the  faculty  as  a  governing 
body  of  the  university.  He  receives  no  fees  ex- 
cept directly  from  his  pupils.  He  must  have 
received  the  doctoral  degree  and  also  be  habili- 
tated, that  is,  successfully  defended  a  thesis,  the 
result  of  his  own  research.  The  post  is  com- 
monly a  means  of  preparation  for  university 
professorships. 

Private  Schools,  institutions  under  private 
control  as  distinct  from  public,  and  implying 
maintenance  by  private  corporations  or  indi- 
viduals. But  the  school  may  be  private,  or  not 
public,  in  its  origin  and  government,  and  if 
there  are  no  limitations  as  to  who  may  be  ad- 
mitted as  pupils,  it  is  usually  classed  as  a  public 
school.    See  Rugby;  Secondary  School. 

Privateer',  the  name  applied  in  time  of 
war  to  a  ship  owned  by  a  private  individual, 
which  under  government  permission,  expressed 
by  a  letter  of  marque,  makes  war  on  the  shipping 
of  a  hostile  power.  To  make  war  on  an  enemy 
without  this  commission,  or  on  the  shipping  of  a 
nation  not  specified  in  it,  is  piracy.  Privateering 
was  abolished  by  mutual  agreement  among  Euro- 
pean nations,  except  Spain,  by  the  Declaration  of 
Paris  in  1856 ;  but  the  United  States  of  America 
refused  to  sign  the  treaty,  except  on  condition 
that  all  private  property  at  sea,  not  contraband, 
should  be  exempt  from  capture.  This  "Marcy," 
or  "American,"  amendment,  as  it  was  called,  was 
not  accepted.  This  doctrine  was  again  affirmed 
by  the  United  States  delegates  to  the  Peace 
Conference  at  The  Hague  in  1898,  but  was  again 
rejected  by  the  European  powers.  It  is  doubtful, 
however,  how  far  the  abolition  of  privateering 
would  stand  in  a  general  war,  for  it  is  the  natural 
resource  of  a  nation  whose  regular  navy  is  too 
weak  to  make  head  against  the  maritime  power 
of  the  enemy,  especially  when  the  latter  offers 
the  temptation  of  a  wealthy  commerce.  It  was 
usual  for  the  country  on  whose  behalf  the  priva- 
teers carried  on  w-ar  to  take  security  for  their 
duty  respecting  the  rights  of  neutrals  and  allies, 
and  their  observing  generally  the  law  of  nations. 
In  the  wais  of  179,3-1814  many  English  pri- 
vateers were  afloat.  But  in  the  same  period  no 
less  than  10,871  English  ships,  with  over 
$5,000,000,000,  were  taken  by  French  "corsairs" ; 
the  Breton  privateer  Surcouf  took,  in  two 
months  of  1807,  prizes  worth  $1,456,250.  At  the 
American  Revolution  the  new  republic  fully 
realized  the  advantage  of  its  position  in  preying 
on  the  mercantile  marine  of  Great  Britain ;  and 
in  the  War  of  1812  British  commerce  suffered 
severely  at  the  hands  of  American  privateers,  of 
which  it  was  computed  that  some  250  were  afloat. 
During  the  American  Civil  War  the  Confederate 
States  offered  letters  of  marque  to  persons  of  all 
countries,  but  no  admittedly  foreign  vessels  were 
so  commissioned.  During  the  same  period  the 
Congress  of  the  United  States  empowered  the 
President  to  grant  commissions  to  privateers, 
but  none  such  were  granted.  The  Confederate 
cruisers  were  at  first  regarded  in  the  North  as 
mere  pirates ;  and  the  "Alabama  Claims*'  origi- 
nated in  the  charge  against  Great  Britain  of 
allowing  the  departure  of  privateers  from  British 
ports,  where  they   were   fitted  out   illegally. 


Privet,  a  genus  (Liguslruin)  of  shrubs  or 
trees  of  the  order  Olcacccc.  About  35  species 
are  known,  natives  of  eastern  Asia,  Australia, 
with  one  of  the  Mediterranean  region.  They 
are  deciduous  or  evergreen  and  bear  terminal 
panicles  of  small,  whitish,  generally  fragrant 
flowers,  followed  by  usually  black  berries  which 
often  remain  on  the  plants  during  winter.  They 
are  justly  popular  plants  in  shrubberies  and 
some  are  widely  used  as  hedges  since  they  are 
erect-growing  and  stand  shearing  well.  They 
are  readily  propagated  by  means  of  cuttings, 
seeds,  or  layers,  and  will  succeed  in  almost 
any  soil,  in  full  sun,  on  dry  land,  and  under 
partial  shade.  The  common  privet  (L.vulgare), 
L.  ibota,  and  L.  ciliatum  are  fully  hardy  in  the 
Northern  States,  but  the  so-called  California 
privet  (L.  ovalifolium),  a  Japanese  species,  is 
doubtfully  hardy  farther  north  than  New  York 
city.  The  berries  of  some  species  are  eaten  by 
birds,  but  are  not  of  pleasant  flavor.  They  sup- 
ply a  pink  pigment  used  in  map-making  and  in 
dyeing.  The  wood  of  some  of  the  larger  kinds 
is  very  hard  and  is  used  for  making  shoe-pegs 
and  for  turning.  The  only  insect  that  is  com- 
monly troublesome  upon  the  plants  is  the  privet 
web-worm  {Diaphania  quadristigmalis) . 

Privilege  taken  in  its  active  sense  is  a  particular 
law,  or  a  particular  disposition  of  a  law,  granting 
certain  special  prerogatives  to  some  person  con- 
trary to  the  common  right.  Examples  of  privilege 
may  be  found  in  all  systems  of  law,  as  in  the  case  of 
members  of  Congress  and  of  the  several  legislatures 
when  in  attendance  at  their  legislative  duties:  par- 
ties as  witnesses  while  attending  court,  and  coming 
to  and  returning  from  the  same,  electors  while  go- 
ing or  returning  to  the  election,  are  all  privileged 
from  arrest  except  for  treason,  felony,  or  breach  of 
the  peace.  Privileges  from  arrest  are  either  gen- 
eral and  absolute,  or  limited  as  to  time  or  place. 

Embassadors  and  their  servants  are  absolutely 
so  privileged. 

A  privilege  of  arrest  for  a  legislature  member  is 
limited  to  the  period  of  the  legislative  session  and 
a  reasonable  time  in  going  and  returning. 

In  the  civil  law  a  privilege  is  a  right  which  the 
nature  of  a  debt  gives  to  a  creditor,  entitling  him 
to  be  preferred  before  other  creditors. 

Privileged  communications  are  those  state- 
ments made  by  a  client  to  his  counsellor  or  attorney 
in  confidence,  relating  to  some  cause  or  action  then 
pending;  such  communications  cannot  be  disclosed 
withouttheconsent  of  the  client.  The  courts  some- 
times exclude  from  evidence,  as  privileged  commu- 
nications, matters  of  a  judicial,  political,  or  pro- 
fessional nature  on  the  grounds  of  public  policy. 

In  many  jurisdictions  a  writ  of  privilege  or 
protection  is  issued  by  the  courts,  affording  one, 
under  proper  circumstances,  protection  against 
arrest  or  from  the  service  of  civil  process. 

\  witness  is  entitled  to  the  privilege  of  refusing 
to  answer  incriminating  questions. 

Henry  M.  Earle. 

Privy  Council,  in  England,  the  body  of  advisers 
of  the  sovereign  which  formally  sanctions  those 
acts  of  government  not  properly  the  province  of 
Parliament.  Privy  councillors  are  nominated, 
without  patent  or  grant,  at  the  pleasure  of  the 
crown,  excepting  certain  persons  appointed f.r-o/- 
ficio.  They  hold  office  for  life,  or  for  the  life  of  the 
sovereign,  so  that  at  the  accession  of  a  new  sov- 
ereign the  council  must  be  reconstituted.  The  num- 
ber of  privy  councillors  is  not  limited  by  law.  At  the 
present  time  the  body  contains  about  250  members. 


PRIVY-PURSE  —  PRIZE 


Jiirisdiclion. —  The  duty  of  the  Council,  in 
general,  is  to  advise  the  king  on  affairs  of  state. 
The  Lord  President  of  the  Council  is  required 
by  statute  "to  manage  the  debates  in  Council, 
to  propose  matters  from  the  sovereign  at  the 
Council  Table,  and  to  report  to  the  sovereign 
the  resolution  of  the  Council  thereon."  This 
function,  however,  is  largely  theoretical,  as 
there  are  in  fact  no  debates  in  council,  this  body 
merely  giving  formal  sanction  to  orders  in  coun- 
cil, by  which  the  king  expresses  his  pleasure 
with  respect  to  various  administrative  matters, 
as  for  instance,  the  bringing  of  treaties  into 
effect,  grants  of  charters,  the  government  of 
colonies,  and  the  regulating  of  departmental 
business.  So,  too,  the  Privy  Council  performs 
certain  ceremonial  functions.  For  instance,  in 
council  a  bishop  does  homage  for  the  temporali- 
ties of  his  see,  a  minister  takes  the  oath  of 
office,  and  the  sheriffs  for  counties  are  chosen. 
The  council  has,  besides,  important  duties  of 
an  administrative  or  judicial  nature  which  it 
performs  by  committee  or  commission.  Several 
of  these  committees  have  only  a  theoretical 
connection  with  the  council,  acting  to  all  intents 
and  purposes  independently.  The  cabinet  itself 
is  such  a  committee,  composed  of  ministers  be- 
longing to  the  Pri\-y  Council,  but  it  has  com- 
pletely outgrown  the  parent  bodj'  in  political 
importance,  having  practically  superseded  it  in 
the  functions  which  this  formerly  performed. 
The  board  of  trade,  now  under  its  own  president 
and  regarded  as  a  distinct  department  of  state, 
was  from  the  first  a  committee  of  the  Privy- 
Council.  The  local  government  board  of  agri- 
culture and  the  board  of  education  are  similar 
developments  from  the  council,  while  the  uni- 
versities committee,  the  committee  "for  the  con- 
sideration of  charters  of  incorporation  under 
the  Municipal  Corporations  Act"  of  1882  are  still 
subordinate  to  the  main  body.  The  judicial 
functions  of  the  Privy  Council  are  carried  on 
by  its  judicial  committee,  which  includes  the 
Lord  Chief  Justice  and  the  four  Lords  of  Ap- 
peal. It  is  concerned  chiefly  with  appeals  from 
colonial  and  Indian  courts,  has  ecclesiastical 
jurisdiction  and  decides  concerning  petitions  for 
extension  of  letters  patent,  copyright,  etc.  The 
Privy  Council  is  summoned  on  a  notice  of  44 
hours.  Only  on  very  extraordinary  occasions 
is  there  a  full  attendance,  the  presence  of  six 
members  being  sulBcient  to  constitute  a  coun- 
cil. Privy  councillors  have  the  title  of  "right 
honorable"  and  rank  immediately  after  Knights 
of  the  Garter. 

History. —  The  Privy  Council  developed  out 
of  the  curia  regis  (king's  council)  of  the  Nor- 
man period,  which  exercised  judicial,  legislative, 
and  administrative  functions.  Out  of  the  curia 
grew  the  courts  of  law  and  equity  and  the 
houses  of  Parliament  besides  the  Privy  Council. 
After  the  time  of  Edward  I.  appeared  the  con- 
cilium ordi)iariu)n,  or  ordinary  council  of  the 
king  which  in  the  15th  century  gained  the  name 
Privy  Council.  The  Select  Council,  ultimately 
the  Cabinet,  began  to  emerge  from  the  larger 
body  about  the  same  time.  In  the  time  of 
Edward  III.  the  Privy  Council  was  occasionally 
merged  in  one  assembly  w'ith  the  House  of 
Lords,  and  in  1640  the  Long  Parliament  reduced 
the  powers  of  the  council.  In  1679  Sir  William 
Temple  made  an  unsuccessful  attempt  to  reor- 
ganize  it,   hut   since   then   it   has   dwindled   into 


insignificance  when  compared  with  its  early 
authoritative  position,  and  its  governmental 
duties  have  been  assumed  by  the  Cabinet.  Ire- 
land has  a  separate  Privy  Council.  Bodies, 
somewhat  similar  and  bearing  the  same  name, 
formerly  existed  in  several  of  the  American 
colonies  and  States.  Consult:  Macqueen,  'Ap- 
pellate Jurisdiction  of  the  Privy  Council' 
(1842);  Finlason,  'The  Judicial  Committee  of 
the  Privy  Council'  (1878)  ;  Dicey,  'The  Privy 
Council*  {new  ed.  1887);  Gneist,  'History  of 
the  English  Constitution*  (1891)  ;  Anson,  'Law 
and  Custom  of  the  Constitution'    (1892). 

Privy-purse,  Keeper  of  the,  an  oflicer  of 
the  royal  household  of  Great  Britain,  in  charge 
of  the  payment  of  the  private  expenses,  including 
charities,  of  the  sovereign.  He  has  no  control 
over  any  official  or  household  expenses,  and  is 
independent  of  the  great  officers  of  the  house- 
hold. 

Privy-seal  (privatum  sigillum),  a  British 
governmental  seal  appended  by  the  sovereign  to 
such  grants  or  things  as  are  afterward  to  pass 
the  great  seal ;  and  sometimes  used  in  matters 
of  less  consequence,  which,  do  not  require  to 
pass  the  great  seal,  as  to  discharge  a  recog- 
nizance, debt,  etc. ;  no  writ,  however,  which 
relates  to  the  common  law  can  pass  the  privy- 
seal.  Since  the  time  of  Henry  VIII.  the 
privy-seal  has  been  the  warrant  of  the  legality 
of  grants  from  the  crown,  and  the  authority 
for  the  lord-chancellor  to  affix  the  great  seal. 
Such  grants  are  termed  letters-patent.  The 
officer  who  has  the  custody  of  the  pri\'y-seal 
was  anciently  called  clerk  of  the  privy-seal, 
afterward  guardian  del  privy-seal ;  now  he  is 
called  lord  privy-seal,  and  is  the  fifth  great 
officer  of  state,  having  also  generally  a  seat 
in  the  cabinet.  The  lord  privy-seal  must  not 
put  the  seal  to  any  grant  without  good  warrant ; 
nor  with  warrant  if  it  be  against  the  law  or 
inconvenient  without  first  acquainting  the  sov- 
ereign therewith. 

Prix  de  Rome,  pre  de  rom  (French,  "prize 
of  Rome"),  a  prize  offered  by  the  French  gov- 
ernment to  art  students  by  which  they  are  en- 
abled to  prosecute  their  studies  in  the  capital 
of  Italy.  It  was  founded  by  Louis  XIV.  in  1666 
and  enlarged  by  Napoleon.  Those  eligible  for 
the  prize  are  painters,  sculptors,  architects, 
musicians,  and  engravers,  and  the  privilege 
bestowed  consists  of  an  income  of  some  4,000 
francs  for  four  years  with  access  to  the  Aca- 
demic de  France  at  Rome  and  exemption  from 
military  service.  Candidates  must  be  French- 
men between  the  ages  of  15  and  30,  and 
must  have  done  certain  work  at  the  Ecole  des 
Beaux  Arts  or  elsewhere.  The  competition  is 
so  arranged  as  to  comprise  only  ten  students 
from  each  department  for  the  final  comparison, 
and  these  are  allowed  three  months  in  which 
to  accomplish  the  work  they  put  in  for  the  prize. 
While  studying  at  Rome  the  successful  com- 
petitor is  expected  to  send  to  the  Salon,  or 
if  he  be  a  musician  to  the  Conservatoire,  every 
year,  specimens  of  the  work  he  is  engaged  in, 
and  thus  report  progress. 

Prize,  that  which  is  taken  from  an  enemy 
in  war;  that  which  is  seized  by  fighting,  espe- 
cially a  ship,  with  the  goods  contained  in  her; 
any  description  of  goods  or  property  seized  by 
force  as  spoil  or  plunder.     The  law  as  to  prizes 
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taken  at  sea  is  regulated  by  international  law. 
In  order  to  vest  the  title  of  the  prize  in  the 
captors  it  must  be  brought  with  due  care  into 
some  convenient  port  for  adjudication  by  a  com- 
petent court. 

Prize-court,  in  times  of  war,  a  court  estab- 
lished to  adjudicate  on  prizes  captured  at  sea. 
In  the  United  States,  the  United  btates  District 
Courts  have  jurisdiction  both  as  instance  and 
prize  courts,  there  being  no  distinction  in  this 
respect  as  in  England,  where  the  prize-court 
is  a  separate  branch  of  the  court  oi  adrnii^lty. 
See  Admiralty  L.^w. 

Prize-money,  in  warfare,  money  paid  to 
the  captors  of  a  ship  or  place  where  booty  has 
been  obtained,  in  certain  proportions  according 
to  rank,  the  money  being  realized  by  the  sale 
of  the  booty. 

Prjevalsky,  przhS-val'sks,  or  Prejevalski, 
pra-zha-val'ske,  Nicholas,  Russian  traveler: 
b.  Otradny,  government  of  Smolensk,  31  March 
1839;  d.  Karakol,  West  Turkestan,  i  Nov^  188S. 
Havmg  joined  the  army  in  1855  he  assisted  in 
quelling  the  Polish  insurrection  of  1861.  While 
stationed  in  Siberia  in  1867  he  explored  the 
Usuri  region,  sout^  of  the  Amur,  and  spent 
187 1— 3  in  traveling  from  Peking  through  south- 
em  Mongolia  (region  of  the  Ordus)  to  the 
Ala-shan,  Koko-nor,  and  the  upper  waters  of 
the  Yang-tse-Kiang.  In  1876-7  he  explored 
Lob-nor  on  the  borders  of  East  Turkestan  and 
China,  and  in  1879  reached  a  point  some  160 
miles  north  of  Lhassa,  when  the  Tibetan  au- 
thorities turned  him  back.  He  reached  Kiachta 
after  a  journey  of  nearly  15,000  miles.  In 
1883-4  he  again  crossed  the  Desert  of  Gobi, 
but  returned  without  being  able  to  reach  Lhassa. 
He  died  just  as  he  was  starting  on  his  fifth 
expedition.  Prjevalsky  brought  back  from 
these  journeys  valuable  collections  of  animals 
and  plants,  all  now  preserved  at  St.  Peters- 
burg. His  accounts  of  his  journeys  were  pub- 
lished in  the  'Proceedings'  of  the  St.  Peters- 
burg Geographical  Society  in  <Petermanns 
Mitteilungen '  and  other  journals. 

Pro'a.     See  Catamaran. 

Prob'abilists,  those  philosophers  who  main- 
tain that  certainty  is  impossible,  and  that 
we  must  be  satisfied  with  what  is  probable. 
This  was  the  doctrine  of  the  New  Academy, 
particularly  of  Arcesilaus  and  Cameades.  The 
last-mentioned  philosopher  distinguished  three 
principal  degrees  of  probability,  according  as  a 
representation  might  be  probable  when  consid- 
ered by  itself  alone;  probable  and  unimpeached 
when  compared  with  others;  or  thirdly,  prob- 
able, unimpeached  and  in  all  respects  confirmed. 
In  morals  probabilists  are  those  who  teach  that 
in  our  actions  we  must  follow  what  seems  to 
us  probably  right,  because  in  questions  of 
morality  demonstrative  certainty  is  not  to  be 
attained.  There  are  some  Christian  teachers 
(and  among  them  Gury  in  his  "Compendium 
Theologiae  Moralis '  )  who  taught  that  a  man 
may  follow  what  is  probably  right,  or  what 
has  been  decided  to  be  so  by  teachers  of  au- 
thority, although  it  may  not  be  the  most  prob- 
ably right,  or  may  not  seem  probable  to  himself. 
It  is  this  view  that  Pascal  in  his  famous  'Pro- 
vincial Letters'  holds  up  to  ridicule.  Butler 
in  his  'Analogy'  bases  his  argument  on  prob- 
ability, to  which  he  applies  the  term  "moral 
certainty." 


Probability,  Theory  of,  is  that  branch  of 
mathematics  which  deals  with  the  detennina- 
tion  of  the  degree  of  belief  which,  in  the  absence 
of  full  infoimation,  should  be  given  to  certain 
classes  of  statements,  or  to  the  past  or  future 
occurrences  of  certain  events. 

In  regard  to  the  great  majority  of  events  there  is 
in  the  mind  of  every  one  a  state  of  uncertainty. 
Under  differing  circumstances  one  shows  this  un- 
certainty by  saying  that  it  is  possible  or  that  it  is, 
or  is  not,  probable  that  some  event  did  or  will 
haooen.  Ordinarily  no  attempt  is  made  to  estab- 
lish an  exact  measure  cf  the  probability  of  an 
event,  such  attempt  being  clearly  foredoomed  to 
failure.  Not  infrequently,  however,  the  first  step 
toward  such  a  measurement  is  taken  by  the  mak- 
ing of  a  rough  comparison  of  the  probabilities  of 
two  events,  the  conclusion  resulting  that  one  of 
them   is  more  probable  than  the  other. 

Equally  Probable  Events. — For  certain  sorts  of 
events  it  is  possible  to  proceed  farther.  Thus, 
as  a  next  step,  it  is  quite  common  to  find  that 
two  events  are  regarded  as  equally  probable. 
For  instance,  a  coin  being  tossed,  one  says  that 
head  and  tail  are  equally  likely  to  appear;  or, 
a  properly  made  die  being  thrown,  one  estimates 
that  any  one  of  the  six  faces  is  as  likely  to  appear 
as  any  other.  Of  course  these  estimates  are 
made  in  spite  of  the  belief  that,  starting  from 
a  given  initial  position,  the  body  moves  com- 
pletely subject  to  the  laws  of  dynamics,  and 
that  from  certain  influences  but  one  result  can 
follow.  The  fact  is  that  the  obser\'er  is  so  igno- 
rant of  the  forces  applied  to  the  body  that  his 
judgment  is  formed  independently  of  them.  He 
perceives  that  from  the  nature  of  the  body  only 
a  certain  number  of  events  are  possible,  and  he 
finds  no  reason  for  concluding  that  one  event 
rather  than  another  will  occur. 

Probability  of  an  Event. — Suppose  now  that 
five  events  are  known  to  be  equally  probable, 
and  that  one  of  them  will  and  only  one  can 
happen.  Suppose  also  that  if  and  only  if  one 
or  another  of  the  first  three  occurs,  a  further 
event  E  will  occur.  Then  it  is  commonly  said 
that  the  odds  are  3  to  2  in  favor  of  the  event  E ; 
and  since  there  are  five  equally  probable  events,  of 
which  exactly  three  are  concurrent  with  E,  it  is 
said  that  the  mathematical  probability  of  £  is  f . 
In  general,  when  a  specified  event  E  is  governed 
by  n  equally  probable  events,  of  which  one  ivill  and 
only  one  can  happen,  and  when,  of  m  of  these, 
each  -is  decisively  favorable  to  E,  all  others  being 
decisively  unfavorable,  the  mathematical  proba- 
bility of  E  is  defined  to  be  — .     In  the  extreme 

cases  in  which  none  and  all  of  the  events,  re- 
spectively, are  favorable  to  E,  the  probabilities 
are  said  to  be  o  and  i,  though  in  each  case  there 
is  certainty  regarding  the  occurrence  of  E. 
Assume  now  that,  of  n  equally  probable  and 

mutually  exclusive  .governing  events, )»,,  Hij 

j^K    are    respectively    favorable    to    the    further 
events  £,,  £,,  .  .  .  ,  Ek,  which  are  also  mutually 

exclusive,     'fhen  the  probabilities  of  £,,  E.j 

m,            m„  m„ 

£«  are  respectively  *,  = — ,   p.,= — ■" P   = — . 

If  1  ow   m,  +m,  +  .  .  .+ni  =n,  one  has  —  H — ■" -I- 
'  '  n       n 

m 
...H =1;  or  Pi+p2  +  -  ■  ■+P^  =  i-   This  result 

may  be  stated  formally  as 
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Tltcorein  I.  The  sum  of  lite  mathematical 
probabilities  of  a  number  of  ei^ents,  of  which  one 
miisl  aiid  only  one  can  happen,  is  unity. 

The  application  of  the  definition  requires  the 
selection  of  a  set  of  governing  events,  finite  in 
number,  which  must  be  either  equally  probable  or 
capable  of  being  replaced  by  a  set  of  equally 
probable  events;  it  then  requires  a  correct  enu- 
meration of  the  favorable  events  and  of  the 
whole  set.  Each  of  these  steps  may  present 
difficulties,  but  failure  follows  inost  frequently 
from  a  wrong  selection  of  the  set  of  governing 
events.     Consider  the  following  example: 

Ex.  I.  .4  coin  being  tossed  twice,  what  is  the 
probability  that  liead  appears  twice? — One  might 
say  that  the  possibilities,  or  governing  events, 
are  three  in  number,  viz.,  the  appearances  of  two 
heads,  of  a  head  and  a  tail,  and  of  two  tails, 
respectively;  that  of  these  one  is  favorable,  and 
that  /'=J.  But  the  answer  is  incorrect  because 
the  appearance  of  two  heads,  or  two  tails,  is 
not  as  probable  as  that  of  a  head  and  a  tail. 
The  following  are  really  equallj-  probable  events: 
the  appearance  of  head,  head;  of  head,  tail; 
of  tail,  head;  of  tail,  tail.  They  are  four  in 
number,  one  being  favorable.      Hence  p=\. 

The  solutions  of  the  following  problems  illus- 
trate the  direct  application  of  the  definition. 
Nearly  all  problems  in  this  subject  require  the 
use  of  the  theory  of  permutations  and  com- 
binations. (See  Algebra,  Permutations  and  Com- 
binations.) 

Ex.  2.  Two  dice  being  thrown,  what  is  the 
probability  that  the  throw  will  be  seven? — The 
equally  probable  events  are  the  appearances  of 
the  several  numbers  of  the  first  die  with  those 
of  the  second  die,  and  are  36  in  number.  The 
favorable  cases  are  the  following  sets:  i,  6; 
2,5;  3,4;  4,3;  5,2;  6,1;  they  are  six  in 
number.     Hence^  =  3j=J. 

Ex.  5.  Two  dice  being  thrown  twice,  what  is  the 
probability  that  at  least  one  double  appears? — In 
either  throw  any  face  of  one  die  may  be  asso- 
ciated with  any  one  of  the  other.  Hence  there 
are  36  equally  probable  cases  for  each  throw. 
Each  case  for  the  first  throw  may  be  associated 
with  each  case  for  the  second  throw.  Hence  there 
are  36^  =  1296  cases  in  all.  Of  the  36  cases  in 
cither  throw  30  will  fail  to  yield  a  double.  The 
association  of  each  of  these  cases  for  the  first 
throw  with  each  of  these  for  the  second  throw 
will  yield  all  of  the  unfavorable  cases.  Hence 
there  are  30^=900  unfavorable  cases,  and  ac- 
cordingly,     1296—900=396      favorable      cases. 

Hence />=^Vf- 

Ex.  4.  (a)  From  a  bag  containing  five  balls 
some  are  to  be  drawn.  Find  the  probability  that 
an  even  number  of  balls  will  be  drawn.  (b) 
Find  also  the  probability  if  the  number  of  balls  be 
n — (a)  The  total  number  of  cases  is  the  sum  of 
the  numbers  of  ways  of  drawing  i,  2.  3,  4, 
and  5  balls,  which  is  5-1-10  +  10-1-54-1=31. 
The  numbers  of  ways  of  selecting  2  and  4  balls 
are  10  and  5.  Hence  the  number  of  favorable 
cases  is  15.     Hence  /'=iT=}'~BV- 

(b)  The  total  number  of  cases  is 

nC",  -f  nC^  -f-  .  .  .  -f  nCn. 
The  number  of  favorable  cases  is  nCj -f  nC, -f- .  .  . 
Now         (l  -f-l)'»  =  I -t-nC,-hnCj-f .  .  .-fnCn, 
and  (i  — i)'»  =  i  — nC, -t-nCj  — .  .  .  ■ 


Hence  2"  —  i  =  total  number  of  cases.     Also 


2"  — 2  =2{nC^+nC,  + .  .  .),  and  so  p  = 


2"  —  I 


Notice  that  an  odd  number  of  balls  is  more  likely 
to  be  drawn  than  an  even  number. 

Another  problem  remarkable  alike  for  its 
apparent  difficulty,  the  fine  reasoning  employed 
in  its  solution,  and  the  simplicity  of  its  results 
is  the  following  one: 

Ex.  5.  .\t  an  election  two  candidates  A  and  B 
received  respectively  a  and  b  votes,  A  being  elected. 
What  is  the  probability  that  during  the  counting 
of  the  ballots  A  was  always  ahead? — The  solution 
is  obtained  easily  after  it  is  shown  that  of  the 
orders  of  counting  which  are  unfavorable  to 
the    result    mentioned    exactly    one-half    begin 

with   a   vote    for   A.      The   answer   is    p  = r. 

^     a+b' 

i.e.,  the  majority  divided  by  the  total  vote. 


Total  Probability.     Compound    Probability. 

It  may  happen  that  the  m  governing  events 

favorable  to  E  can  be  classified  into  sets  of  »i,, 

»Mj,  .  .  .  ,  )»,  events  respectively,  where  m  =m,  ->- 

«!j-t-.  .  .+m,.     The  probability,  p,,  that  E  will 

be  concurrent  with  one  of  the  set  of  w,  events 

m,       „,  m,     m„  tn       „j 

is   — !•.     Then    since— ^-| — ^-(-...-1 — -=—,    one 
n  n        n  n       n 

ha.5  p^+ p2  +  .  ■  .+Pi^  =  p.      Stated    formally    one 
has 

Theorem  2.  If  an  ei'ent  can  happen  in  several 
mutually  exclusive  ways,  the  probability  of  its 
happening  at  all  is  equal  to  the  sum  of  the  proba- 
bilities of  its  happening  in  the  several  ways. — • 
Here  p  is  called  the  total  probability,  p^,  p„,  etc., 
the  partial  probabilities.  Un  the  other  hand  the 
event  E  whose  probaljility  is  sought  may  con- 
sist in  the  concurrence  of  several  independent 
events.  Suppose  that  these  events  are  e,, 
e.j,  .  .  .  ,  e,,,  and  that  for  them  the  total  numbers 
of  cases  are  h,,  n^,  .  .  .  ,  «„  respectively,  and 
that  the  numbers  of  favorable  cases  are  jHj, 
>"2,  ....  ;»,,  respectively.  Then  for  the  event  E 
the  total  number  of  cases  is  n^n„  .  .  .  n„  and  of 
these  »!,»!„  .  .  .  "I,  are  favorable.     Hence 


P  = 


"h>"2       ■    ■   '".   _  »"i     W;  ^  =  pp 

n.n,  .  .  .  n,       n,     n,  '  '  '  n,      "'^'  ••■"«• 


Hence  one  has 

Theorem  j.  Tlie  probability  of  the  concurrence 
of  several  independent  ez'cnts  is  the  f>roducl  of  tlie 
probabilities  of  their  several  occurrences. — This 
theoreiTi  can  be  extended  to  the  cases  in  which 
events,  not  independent,  have  a  specified  order, 
and  in  such  cases  the  probability  of  each  is  to  be 
computed  on  the  hypothesis  that  the  preceding 
events  have  happened. 

These  three  theorems  form  the  basis  of  the 
whole  of  the  elementary  theory.  Their  appli- 
cation will  be  illustrated  in  the  solution  ot  the 
following  example: 

Ex.  6.  A  with  three  coins  endeavors  to  throw  more 
heads  in  one  throw  than  B  can  throw  with  two  coins 
In  case  of  a  tie  they  throw  again.  What  is  the 
probability  of  A's  winning? — The  following  ways 
in  which  A  can  win  include  all  cases,  and  are 
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mutually  exclusive.  He  may  (i)  throw  3 
heads,  (2)  throw  2  heads  and  win,  (3)  throw 
I  head  and  win,  (4)  he  may  tic  B  on  the  first 
throw  and  win  on  a  subscc]iient  throw.  Let 
p  be  the  total  probability  of  A's  winning,  and  p^, 
P-,  p3.  P,  the  partial  probabilities.  The  follow- 
ing table  gives  the  chances  of  various  throws 
by  A  and  B : 


3 

2 

I    1   0 

i 

1 

0 

i 

i '  i 

Then,  by  theorem  3,  /',=J,  /'2=i(i— J^.  p3  = 
|(i  —  J  —\).  Also  p,  is  the  product  of  the  proba- 
bilities that  a  tie  will  occur  and  that  A  will  subse- 
quently win.  The  probabilities  that  a  tie  will 
occur  with  3,2,  1,0  heads  are  o,  §  X  J,  f  Xi,  iX  J. 
The  sum  is  -f^.  If  a  tie  occurs,  the  initial  con- 
dition is  reproduced  and  A's  chance  of  winning 
is  p.  Hence  p,=jisp-  Then,  by  theorem  2, 
P=i+-h+T!  +riP>  whence  p  =j\. 


Probabilities  of  Repeated  Events. 

An  interesting  part  of  the  theory  is  that  re- 
lating to  repetitions  of  events.  Consider  an 
event  whose  probability  is  p,  and  let  q  =  i—p. 
Suppose  that  n  trials  arc  made.  The  probability 
that  the  n  trials  will  result  in  s  occurrences 
and  (n—s)  failures  of  the  event,  in  a  specified 
order,  is  p^q"-^.     But    the   number   of   different 

\n 
orders  is  , — r^ — .     Hence  the  probability    that 
\s  \n  —  s  ^  ^ 

in  H  trials  there  will  be  exactly  5  occurrences  is 
Ih 

-psqn-s.     By   considering   different  values 


1^  1"-^' 

of  .J  one  may  find  the  probability  that  the  num- 
ber of  occurrences  shall  lie  between  specified 
limits.  Thus  if  a  coin  be  tossed  ten  times,  one 
finds  the  probabilities  of  the  appearances  of 
exactly  four,  five,  and  six  heads  to  be  ^VA.  t/A' 
tVA  '■  ^n<^  the  probability  that  the  number  "of 
heads  will  not  differ  from  five  by  more  than  one 

IS  T52I.  or  3j. 

An  easy  problem  is  the  determination  of  that 
number  of  occurrences  which  is  most  probable. 
It  is  necessary  only  to  compare  the  results  of 
giving  to  5  consecutive  values  between  zero 
and  n  to  discover  that  for  the  most  probable 

case  i  must  be  so  chosen  that  the  fraction  — 

n 
is  as  nearly  as  possible  equal  to  p.  Hence  in 
ten  throws,  the  most  probable  number  of  heads 
is  5  because  s\=i=p.  Likewise  in  73  throws 
with  one  die  the  most  probable  number  of 
throws  of  aces  is  12,  since  ?  =  iS,  and  if  is  the 
fraction  having  the  denominator  73  and  being 
most  nearly  ec]ual  to  J. 

Of  particular  interest  is  the  case  in  which  the 
number  of  trials  is  very  large.  In  this  case 
the  evaluation  of  the  probability  may  be  made 
approximately  by  the  use  of  Stirling's  formula : 

«=«"•* '^""v'aTr,     where     e    is     the    Napierian 


base.  By  this  means  many  interesting  re- 
sults may  be  derived.  Thus  if  p„  denote  the 
probability     of     that     number     of     occurrences 

which  is  most   probable,   po  =  ~r='- ;    and  if 

V^-npq 

Pj  denote  the  probability  that  the  number  of 

occurrences    shall    not    deviate    from    the    most 

probable   number  by  more  than   /,  which  does 

not  exceed  a  small  multiple  of  V",  then 


2      /*'•       .  e~'^ 


2Knpq 


=  .     The    results    here   obtained 


where    ;"  =  ~ 

V  2  npq 

are    due   to   James    Bernoulli,    and    are   usually 
combined  in  a  statement  of  what  is  called 

Bernoulli's  Theorem.  If  an  event  has  a  con- 
slant  probability,  p.  and  if  q  =  (i  —  p),  then,  n 
trials  being  made,  the  most  probable  result  is  that 
in  which  the  ratio  of  the  number  of  occurrences 
to  the  number  of  trials  is  most  nearly  equal  to  p. 
The  number  of  trials  being  very  great,  the  proba- 
bility that  the  dei'iation  of  the  number  of  occurrences 
from  the  most  probable  number  shall  not  exceed  I 
is 

2      fr  £-'■ 

P  =^—7=1    e-tyt+-y^^, 

where  I  =j\/ 2npq,  and  I  does   not  exceed  a  small 
multiple  of\/n. 

For   very   many   purposes   in   the    Theory   of 

Probability    the    definite    integral  /  e~t-dt    is  of 

Jo 
great    importance,    and   so   tables   of  its  values 
for   different    values   of   ;-  have   been   prepared. 
It  may  be  shown,  too,  that  a  very  good  approxi- 
mation to  the  value  of  P;  is  given  by  the  equa- 

/•/     ,  1+i 

—  I    c~''dt,  where  y'  --  — 

;:  Jo 


tion  P  =  ,    I    ..„,  W..C1C;    -     ,- 

'     \/7:Jo  \'2npq 

From  the  tabulated  values  of  the  probability 
2      /•r' 
mtegral,  -^=  /   e-''dt,  the  following  facts  regard- 

ing  Pi  become  evident.  First,  the  deviation  / 
being  specified,  the  values  of  f'  and  of  ^i  de- 
crease rapidly  as  n  increases.  In  fact  if  the  num- 
ber of  trials  be  increased  sufficiently,  the  proba- 
bility that  the  specified  deviation  will  not  be 
exceeded  can  be  made  smaller  than  any  fraction 
assigned  in  advance.  Second,  if  y',  and  hence 
Pj.  be  specified,  the  corresponding  deviation  / 
increases  rapidly  as  n  increases,  btit  the  relative 
deviation,  or  the  ratio  of  the  deviation  to  the 
number  of  trials,  decreases  rapidly. 

To  illustrate  these  statements  let  it  be  recalled 
that,  a  coin  being  tossed  ten  times,  the  most 
probable  result  is  five  heads  and  five  tails,  and 
the  probability  that  the  deviation  of  the  number 
of  heads  {from  five)  should  not  exceed  one  was 
found  to  be  |^.  Consider  now  the  cases  of 
10.000  and  10,000.000  trials.  A  careless  ex- 
amination might  suggest  that  for  the  same 
probability,  |-J,  the  corresponding  deviations 
would  be  1000  and  1,000,000  respectively.  As 
a  matter  of  fact,  simple  computations  show  that 
they  are  not  more  than  50  and  1500  respect- 
ively. 


PROBABILITY 


The  very  close  relation  which  existed  between     Unquestionably   Sioo   would   be   regarded   as   a 
the    theory    of    probability    and    the    study    of    fair    entrance-fee    to   one   who   could   afford    to 


games  of  chance  makes  it  exceedingly  interest 
ing  to  see  what  conclusions  can  be  drawn  re- 
garding the  probable  results  of  persistent 
§  ambling.  Bernoulli's  theorem  applies  directly, 
ince  the  conclusions  for  all  cases  are  similar 
it  will  be  most  satisfactory  to  consider  a  simple 
one. 

Suppose,  then,  that  A,  with  a  capital  of  Siooo, 
repeatedly  bets  Sio  evenly  that  the  toss  of  a 
coin  will  yield  head.  The  game  seems  fair. 
and  it  might  appear  that  in  the  long  run  A 
would  neither  win  nor  lose.  Notice,  however, 
that  A  will  be  ruined  whenever  he  shall  have 
lost  loo  times  more  than  he  has  won.  The 
theory  shows  that  of  all  possible  cases  the  most 
probable  is  that  in  which  the  numbers  of  heads 
and    tails   are  equal.     But    the    probability    of 


this  result  is 


J 


Ttll 

increases 


and   it  evidently  decreases 


repeat  the  trial  a  number  of  times.  In  this 
connection  the  condition  under  which  a  game 
is  said  to  be  fair  may  be  mentioned.  Suppose 
that  a  player  has  to  pay  a  stake  b  to  enter  a 
game  in  which  his  chance  of  winning  a  sum  a 
is  p.  Then  for  a  fair  game  b=pa,  or  his  expec- 
tation after  his  entry  must  be  equal  to  his  stake. 
The  derivation  from  the  definition  of  mathe- 
matical expectation  of  certain  results  which 
seemed  to  him  to  be  impossible  of  acceptance 
led  Daniel  Bemoulli  to  develop  a  theory  of 
moral  expectation  \\-hich  has  received  some 
considerable  attention.  Bemoulli  laid  down  the 
principle  that  to  the  possessor  of  a  fortune  a 
the  moral  value,  v,  of  a  small  gain  h  is  directly 
proportional  to  the  amount  of  the  increase,  and 
inversely    to    this    present     fortune;      or    that 

^'=^-—  (where  ^  is  a  constant);  and  that  if  the 


rapidly    as 

shows  that,  if  the  number  of  trials  be  about 
25,000,  the  probability  that  the  deviation 
shall  exceed  100  is  about  -{^.  Hence  the  chance 
that  .4  will  neither  win  nor  lose  the  amount 
of  his  present  fortune  soon  becomes  inconsider- 
able.    One  may  say,  then,  that  in  the  long  run 


Bernoulli's    theorem     probability  of  this  gain  is  p,  the  moral  expecta- 
tion   arising   from   ■'*■    •=■    >v,._2 — 


it   is   pV' 


The   results 


obtained  from  this  estimate  differ  widely  from 
those  obtained  under  the  preceding  one.  They 
do,  however,  become  less  widely  divergent  from 
the  latter  as  a  increases,  and  in  fact  as  a  increases 


A  will  either  be  ruined  or  will  at  least  double     indefinitelv  the  two  sets  of  results  tend  to  a  per- 

his    fortune;     and    the    chances  of  these  events     feet  agreeinent. 

appear  to  be  even.     As  a  matter  of  fact  .4   is 

at  a  serioiis  disadvantage.      For  many  runs  of 

results  which  might  iiltimately  be  favorable  to 

him   are   excluded   because   in   their  beginnings 

he  has  so  many  losses  that  he  must  cease  play 

for  lack  of  mone}'.     On  the  other  hand  all  runs 

which   begin   favorably  but   ultimately  become 

unfavorable  must  be   counted  because   A  does 

not  stop  as  long  as  he  wins.     Hence  the  equality 

of  the  chances  is  destroyed. 


Probarilities  Derived  from  Experience. 


Probabilities  of  Causes. — Hitherto  the  deter- 
mination of  the  probability  of  an  event  has  been 
based  directly  or  -ndirectly  upon  certain  govern- 
ing events.  A  pioblem  of  another  sort  comes 
up  for  consideration.  In  the  discussion  of  this 
problem  and  similar  ones  the  word  cause  will 
be  .eiA-en  an  unusual  meaning.  For  the  present 
purpo.ses  the  term  will  be  I'.sed  to  mean  a  set 
A   person   who   has   a   possibility   of  securing    of  circumstances  which  might   have  given  rise 


Mathem.\tical  Expectation. 


without  cost  a  propertv  of  any  sort  places  upon 
that  possibility  a  value  which  depends  upon 
that  of  the  property  and  upon  the  probability 
of  his  securing  it.  In  our  subject  a  definite 
valuation  is  placed  upon  such  a  possibility. 
This  valuation  is  called  its  mathematical  expecta- 
tion and  is  defined  to  be  the  product  of  the  value 
of  the  properly  and  the  probability  of  getting  it. 
More   generally,   if  there   are   several   gains,   a,, 

a„ tin,    with    the    respective    probabilities, 

pj,    p, pn.    the   mathematical   expectation 

arising  from  these  gains  is  £  =^,a, -)-/>2a2  + .  .  . 
+  pnOn-  In  this  connection  losses  may  be 
treated  as  negative  gains.  It  is  not  denied  that 
such  an  estimate  involves  the  disregard  of  many 
elements,  but  unquestionably  in  the  applications 
of  this  definition  which  are  generally  made  such 
disregard  is  reasonable.  To  be  more  specific, 
it  is  extremely  unlikely  that  a  poor  man  would 
regard  a  possible  gain  of  S2000,  whose  proba- 
bility is  i,  as  equivalent  to  the  actual  possession 
of  Siooo.  On  the  other  hand  such  an  estimate 
is  made  the  basis  of  all  insurance  business,  and 
is  justified  by  the  results  obtained. 

The  connection  between  mathematical  ex- 
pectation and  gambling  is  evident.  If  a  person 
throws  a  die  and  is  to  receive  S600  in  case  an 
ace  appears,  his  expectation  is  $600  X  J  =$100. 


to   an   event.     The  problem   may  be  stated  as 
follows: 

//  is  ktwwn  that  an  e^rent  E  has  happened, 
and  it  is  known  that  one  of  several  causes  has 
given  rise  to  the  occurrence  of  E;  it  is  required 
to  determine  the  probability  thai  E  arose  from  a 
specified  one  of  the  causes. 

A  concrete  example  is  furnished  by  the  follow- 
ing problem : 

Ex.  7.  Two  bag's  contain  respectively  one 
white  and  one  black  ball,  and  one  white  ball  and 
nine  black  ones.  A  ball  has  been  drawn  from  one 
of  the  bags,  has  been  obsen'cd  to  be  white,  and 
has  been  replaced.  What  is  the  probability  that 
it  was  drawn  from  the  first  bag? — Let  p  be  the 
required  probability.  There  are  two  ways  of 
computing  the  probabilit)'  of  drawing  a  white 
ball  from  the  first  bag.  In  the  first  place  it  s 
necessary  that  the  first  bag  should  be  selectid 
and  that,  it  having  been  selected,  a  white  bell 
should  be  drawn.  This  gives  JXj=}  as  a  ae- 
sult.  In  the  second  place  it  is  necessary  thar  a 
white  ball  should  be  drawn  and  that,  having 
been  drawn,  it  .should  have  come  from  the  first 
bag.  This  yields  {h-i  +  i-ijs)p.  Hence,  equat- 
ing these  values  one  gets  />=§. 

Similar  reasoning  applied  to  the  general  case 
yields  the  following  result: 


PROBABILITY 


Theorem  4.  If  an  event  E  has  occurred  as  a 
result  of  one  or  another  of  certain  causes  C,, 
C.", C"n,  wlwsc  respective  probabilities  pre- 
vious to  the  occurrence  of  E  were  jr,,  n-.i  :  •  •  •  '^''' 
and  if,  when  any  one  of  the  causes,  as  Ci.  is  known 
to  be  operating,  the  probability  that  it  will  produce 
E  is   Pi,  then  the  probability.  Pi.  that  E  resulted 

from  C.  is  Pi= ^i 

Apply  the  result  to  the  following  example: 
Ex.  7.  From  a  bag  containing  five  balls,  each 
of  which  is  either  while  or  black,  four  draivings 
have  been  made,  the  ball  being  replaced  after  each 
drawing.  The  result  is  j  white  balls  and  I  black 
one.  What  are  the  probabilities  that  the  bag 
contains  (i)  4  while,  'i  black  ball,  (2)  3  while. 
e  black,  (j)  2  white.  3  black,  (4)  I  white,  4blackf 
— There  are  foiir  causes:  (i)  4  white,  i  black, 
(2)  3  white,  2  black,  etc.,  and  before  the  draw- 
ing they  were  equally  probable.  Hence 
;r,=7r,  =  ;r3=;r,=i.  Also  />,  =(f)H,  /',  =  (|)'|, 
P3  =  (f)'|,    ?,  =  a)H.     Then    P,=T^V,    P,=^\, 

p    _   24        p    _     4 

'  3  —ITS'  '   <  — TT5- 

When  the  number  of  causes  is  very  great 
the  formula  of  theorem  4  becomes  unwieldy. 
It  is  found  that  a  simpler  formula  gives  an 
approximate  result.  The  method  used  in 
deriving  this  formula  will  be  illustrated  in  the 
following  example: 

Ex.  S.  From  among  an  exceedingly  great 
number,  N .  of  halls,  each  of  which  is  either  black 
or  white,  n  balls  are  drawn,  each  ball  being  re- 
placed before  the  next  drawing.  Of  these  exactly 
s  are  white.  What  are  the  probabilities  for  the 
various  possible  numbers  of  while  and  black 
balls  in  the  whole  set? — Since  before  the  drawings 
nothing  was  known  as  to  the  desired  result, 
the  a  priori  probabilities  for  all  numbers  of 
white  balls  from  o  to  N  are  equal.  Now  the 
total  number  of  white  balls  will  be  known  if 
the  ratio,  r,  of  that  number  to  N  be  known. 
Hence  equally  probable  values  of  this  ratio  are 
all  proper  fractions  having  N  as  denominator. 
Since  A'  is  very  .great,  r  varies  from  o  to  i  by 
very  small  increments.  /(  ivill  now  be  assumed 
that  for  purposes  of  approximation  r  may  be 
treated  as  varying  continuously  from  o  to  i. 
Also,  if  r  is  the  correct  ratio,  the  probability 
that  in   n   drawings  5  white   and    (n  —  s)    black 

\n 
balls  would  appear  is  v — ;= — rJ(i  — r)"-J.     If  r 
\s  \n—s 

varies  continuously  from  o  to  i,  the  probability 
of  any  specified  value  of  r  is  zero,  but  the  a 
posteriori   probability   that    the    ratio    shall    lie 

between    r    and    r  +  dr    is    pr  =  —^~-'^  ^  '' 


ing  this  result,  and  such  a  theorem  jointly  with 
theorem  4  would  constitute  what  is  called  the 
Theorem  of  Bayes. 

The  maximum  value  (see  Calculus,  Infini- 
tesimal.  I\Iaxi)na  and  Minima)   of    ri(i  —r)"-' 

,  ^   .      ,  ,                            s          ,  .    5s(m  — 5)"-^ 
is  obtained  bv  putting  r=  — ,  and  is  — ^ —  . 

Then  the  most  probable  case  is  that  in  which 
the  actual  ratio  of  the  number  of  white  balls 
to  the  total  number  is  the  same  as  the  corre- 
sponding ratio  in  the  observed  results. 

A  discussion  of  the  value  of  P.  which  must 
be  omitted,  yields  the  following  notable  result: 

Theorem    5.   The    probability    that,    tinder    the 

conditions  of  example  8.  the  ratio  of  the  number 

of  white  balls  to  the  total  number  shall  not  deviate 

s 
from    its   most    probable   value,   — ,  by  more  than 


\n  +  i 


I  Vs(i  —r)^-^dr 
Jo 


.^  .jj_-»'^(i  —  O""-''^'',     since     the    number    of 

values  of  rs(i  —  j-)''-^  as  r  varies  from  r  to  r  +  dr 
is  measured  (see  next  section.  Geometrical 
Probability)  by  dr;  and  the  probability  that  r 
shall  lie  between  r,  and  r^  is 


I  —  r)n-siir. 


rV 


2S(n  —  s) 


is  ^=  re-i^dt. 
Vt  Jo 


A  general  theorem  might  be  formulated  embody- 


Empirical  Probabilities. — The  preceding  theory 
finds  application  in  connection  with  any  sets 
of  events  which  for  the  purposes  of  any  discus- 
sion may  justly  be  compared  with  the  drawing 
of  balls  from  a  bag.  In  some  of  the  important 
connections  this  theory  is  in  fact  indispensable. 
It  will  be  noted  that  in  both  of  the  examples 
7  and  8  the  inquiry  was  in  regard  to  the  proba- 
bility of  the  various  possible  numbers  of  white 
and  black  balls.  But  if  the  ratio  of  the  number 
of  white  balls  to  the  total  number  of  balls  be 
known,  that  ratio  furnishes  the  probability  that 
a  further  single  drawing  will  produce  a  white 
ball;  and  in  general  this  probability  is  what  is 
most  urgently  sought.  Probabilities  estimated 
in  this  way  from  observed  events  are  called 
empirical  probabilities. 

Two  methods  of  deriving  empirical  probabili- 
ties are  used ,  one  theoretically  correct ,  but  leading 
to  troublesome  computations,  the  other  avowedly 
approximate  only.  The  latter  method  involves 
the  assumption  that,  of  the  possible  causes  of 
the  observed  event,  that  which  has  the  greatest 
a  posteriori  probability  is  the  true  one.  These 
two  methods  will  be  applied  to  example  7. 

Suppose  that  after  the  drawing  of  the  balls 
from  the  bag  the  question  be  asked,  "What 
now  is  the  probability  of  drawing  a  white  ball?" 
By  the  first  method  the  answer  would  be  ob- 
tained as  follows:  The  most  probable  state  of 
the  bag  is  that  it  contains  i  black  and  4  white 
balls.  Hence  the  probability  of  drawing  a 
white  ball  is  f . 

The  following  is  the  other  method  of  treat- 
ment: The  probability  that  the  ba.g  contains 
4  white  balls  and  i  black  one  and  that  a  white 
one  will  be  drawn  from  it  is  yW  X I ;  that  it  con- 
tains 3  white  and  2  black  and  that  a  white  one 
will  be  drawn  is  t^\X|;  that  it  contains  2  white 
and  3  black  and  that  a  white  one  will  be  drawn  is 
■nVXf;  and  that  it  contains  i  white  and  4  black 
and  that  a  white  one  will  be  drawn  is  TTirXi. 
Hence  the  probability  that  a  white  ball  will  be 
drawn  is  i^. 

Where  the  number  of  causes  is  greater  the 
difference  between  the  two  values  is  smaller, 
and  theorem  5  shows  that  when  the  number 
is  very  great  the  difference  can  be  very  small 
indeed,   as  it  becomes  nearly   certain   that    the 

ratio  r  differs  by  verv  little  from  — . 

n 


PROBABILITY— PROCACCINI 


Geometrical  Probability. 

In  what  precedes  it  has  been  assumed  except 
in  one  case  (see  preceding  section)  that  the 
number  of  equally  probable  events  governing 
the  event  E  is  finite.  The  definition  may  be 
extended  to  include  the  case  in  which  the  number 
of  events  is  infinite  provided  appropriate  measures 
for  the  totalities  of  cases  can  be  devised.  Such 
measures  are  available  when  each  case  corre- 
sponds to  a  set  of  A'alues  or  one  or  more  con- 
tinuous \ariables.  Problems  requiring  the  adop- 
tion of  such  measures  are  generally  geometrical, 
and  hence  this  branch  of  the  subject  is  called 
geometrical  probability.  Merely  an  indication 
of  its  nature  may  be  given  by  one  or  two  very 
elementary  examples. 

Although  the  number  of  points  on  any  line 
segment  cannot  be  counted,  yet  their  to'tality 
may  be  measured  by  the  length  of  the  segment. 
Similarh"  the  totality  of  points  in  an  area  may 
be  measured  by  that  area;  and  so  on.  The 
probability  that,  all  values  being  equally 
probable,  a  number  less  than  unity  is  also  less 
than  one-half  is  i  because  the  totality  of  cases  is 
measured  bj'  a  unit  segment,  and  that  of  the 
favorable  cases  by  half  a  unit  segment.  Simi- 
larly, if  all  points  within  a  circle  of  radius  a 
are  equally  likely  to  be  selected,  the  probability 
that   one   of  them   selected,   at  random,   is  not 

distant  more  than  —  from  the  center  is  +. 

2 

Many  very  interesting  problems  have  been 
solved,  some  of  them  by  exceedingly  ingenious 
methods,  but  this  branch  of  the  subject  is  quite 
special  and  cannot  receive  further  attention  here. 

In  what  precedes  some  important  parts  of 
the  theory  have  been  indicated.  A  study  of  its 
important  applications,  notably  those  to  the 
discussion  of  errors  of  observations  and  to 
problems  of  insurance,  must  be  sought  elsewhere. 
The  growth  of  the  importance  of  the  subject 
has  been  remarkable,  for  in  the  beginning  it 
was  concerned  with  problems  of  gambling,  and 
it  has  become  the  basis  of  all  forms  of  insurance. 
It  has  attracted  and  held  the  deep  attention 
of  nearly  all  the  ablest  mathematicians  from 
Cardan  to  Sylvester  and  Poincarfi.  Among  its 
devotees  have  also  been  Pascal,  Fertnat,  De 
Moivre,  Leibnitz,  the  BemoulKs,  D'Alembert, 
Euler,  Lagrange,  Bayes,  Condorcet,  Laplace, 
Poisson,  De  Morgan,  Bertrand,  and  Czuber. 
The  theory  has  been  applied  freely,  and  in 
many  cases  rashly,  too  little  attention  havmg 
been  paid  to  the  fact  that  its  applications  really 
lie  in  the  domain  of  those  events  whose  occur- 
rences may  properly  be  compared  to  the  draw- 
ings of  bails  from  a  bag.  Hence  it  is  necessan,' 
:o  exercise  considerable  care  in  connection  with 
ihe  literature  of  the  subject. 

Bibliography. — Bertrand,  'Calcul  des  Proba- 
bilites';  De  Morgan,  <An  Essay  on  Proba- 
bilities,* etc.;  Laplace,  'Theorie  Analytique  des 
?robabilites>;  Whitworth,  'Choice  and  Chance'; 
'A'illiamson,  < Integral  Calculus'  (Chapter  on 
Probability). 

George  H.  Ling, 
'nstructor  in  Mathematics,  Columbia   University. 

ProTjate,  Court  of.     See  Court. 

Probation  After  Death,  a  doctrine  favored 
ay  some  modem  theologians  as  a  means  of 
reconciling  the  idea  of  everlasting  punishment 
with  that  of  God's  supreme  mercy  and  the 
universal  redemption  through  Jesus  Christ:    the 


doctrine  differs  from  the  doctrine  of  Universal- 
ism  in  postulating  an  intermediate  state  of  the 
soul  after  death,  of  which  Universalism  knows 
nothing;  and  in  rejecting  the  Universalist  tenet 
that  a//  will  ultimately  be  saved.  Something 
very  like  this  doctrine  of  post  mortem  proba- 
tion, and  different  from  the  Catholic  doctrine 
regarding  Purgatory,  is  taught  by  Clement  of 
Alexandria  (Strom,  vi.  i8):  «Even  if  a  man 
passes  out  of  the  flesh  he  must  put  off  his 
passions  ere  he  is  able  to  enter  the  eternal 
dwelling. "  And  he  speaks  of  the  angels  "  who 
preside  over  the  ascent"  of  souls  as  detaining 
those  who  have  preserved  "-any  worldly  attach- 
ment. » 

Proboscis  or  Nose  Monkey,  a  rare  Bor- 
nean  monkey  (Xasalis  larvatus),  called  "Kahau" 
by  the  natives,  and  characterized  by  a  greatly 
elongated  nose,  giving  a  peculiarly  ludicrous 
appearance  to  the  face.  The  general  body- 
color  is  a  sandy  red;  the  tail  is  dark  above,  but 
light  yellow  beneath.  These  monkeys  are  arbo- 
real in  habits,  and  appear  to  frequent  the  neigh- 
borhood of  streams  and  rivers,  congregating 
in  troops.  Thej'  are  closely  allied  to  the  apes 
of  the  genus  Semnopithccus. 

Pro'bus,  Marcus  Aurelius,  Roman  empe- 
ror: b.  Sirmium,  Pannonia,  232;  d.  there  2S2. 
He  early  attracted  the  notice  of  the  Emperor 
Valerian,  who  made  him  tribune  and  soon 
placed  him  at  the  head  of  a  legion.  The  bril- 
liancy of  his  conduct  in  the  African,  Persian, 
Arabian,  and  Germanic  campaigns  brought  him 
into  still  more  prominent  notice.  He  was  made 
governor  of  all  xne  Roman  provinces  in  Asia 
by  the  Emperor  Tacitus,  and  when  Florianus, 
who  succeeded  his  brother  Tacitus,  was  mur- 
dered in  276  Probus  was  immediately  proclaimed 
emperor  by  universal  consent.  He  drove  back 
the  Franks,  Alemanni,  and  Vandals,  who  had 
invaded  Gaul;  and  in  277  secured  the  frontier 
wall  between  the  Danube  and  the  Rhine.  He 
also  freed  the  lands  south  of  the  Danube, 
Eg>'pt  and  the  East  from  devastating  bar- 
barian hordes,  and  concluded  an  advantageous 
peace  with  the  Persians.  He  gave  new  dignitj- 
to  the  senate,  populated  desolate  tracts  in  Thrace 
and  Moesia  with  barbarians  (279)  and  paid 
particular  attention  to  agriculture.  He  kept 
his  soldiers  actively  employed  in  public  works. 
Irritated  at  being  charged  with  occupations 
which  they  deemed  degrading,  a  troop  engaged 
in  draining  a  swamp  rose  in  insurrection  and 
killed  him.  Probus  ranks  among  the  ablest  of 
Roman  emperors,  combining  the  qualities  of  a 
good  commander  and  wise  statesman. 

Probus,  Marcus  Valerius,  Roman  gramma- 
rian: b.  Berytus,  Syria,  second  half  of  the  ist 
centurj'  a.d.  He  is  chiefly  noted  for  his  critical 
revisions  of  the  most  important  Latin  poets,  as 
for  instance  Lucretius,  Horace,  and  Virgil.  He 
applied  to  them  the  methods  of  the  Alexandrian 
school  of  critics.  A  commentary  on  the 
Eclogues  and  Georgics  of  Virgil  imder  his 
name  has  been  preserved  but  is  of  doubtful 
authenticity.  A  biography  of  Persius,  written 
by  him,  remains  in  a  commentary  on  the  works 
of  that  poet.  An  extant  fragment  of  his  work 
<De  Notis' contains  the  abbreviations  used  for 
legal  term.s.  Consult:  Kubler,  <De  Probi  Com- 
mentariis  Virgilianis'  (1S81). 

Procaccini,  pr5-kat-ch5'ne,  the  name  of  a 
family  of  artists  of  the  i6th  century  who  undei 
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the  patronage  of  the  Borromeo  family,  founded 
a  distinct  school  of  Itahan  painting  at  Milan, 
as  the  Caracci  did  afterward  at  Bologna.  The 
principal  members  of  this  family  were  (i) 
Ercole  Procaccini:  b.  Bologna  1520;  d.  later 
than  1591.  His  works,  existing  at  Bologna  and 
Parma,  are  not  remarkable  for  talent,  but  ex- 
hibit industry  and  care,  although  they  are  not 
free  from  the  mannerism  of  his  contemporaries, 
lie  was  in  great  request  as  a  teacher.  (2) 
C.\MiLLo  Procaccini,  son  and  scholar  of  the 
former:  b.  Bologna  1550;  d.  Milan  1627.  He 
was  the  most  accomplished  artist  of  this  school. 
He  profited  by  studying  the  school  of  the  Car- 
acci, and  took  Correggio  and  Parmegiano  for  his 
models.  His  imitation  of  them  is  obvious  from 
his  work  but  the  result  is  equally  successful. 
His  works  are  distinguished  for  spirited  com- 
position, exquisite  coloring,  and  devotional  ele- 
vation, but  are  mannered.  Among  those  at 
Milan  are  a  'Madonna  and  Child*  in  the  church 
of  Santa  Maria  del  Carmine,  and  an  'Adoration 
of  the  Magi'  in  the  Brera.  (3)  GiULio  Cesare 
Procaccini,  brother  of  Camillo :  b.  Bologna, 
1548;  d.  Milan  1626.  He  likewise  strove  to 
equal  the  school  of  the  Caracci,  and  took  for  his 
model  Correggio,  whom  he  imitated  with  so 
much  success  that  several  of  his  pictures,  though 
far  from  reaching  the  grace  and  harmony  of 
that  great  master,  have  often  been  ascribed  to 
him.  This  has  been  the  case  especially  with 
cabinet  pictures  of  the  Fall.  His  works  are  to 
be  met  with  in  many  galleries. 

Procedure,  Civil.  See  Action  ;  Civil  Law  ; 
Jury. 

Process,  (i)  in  anatomy,  an  enlargement, 
such  as  the  zygomatic  process  of  the  temporal 
bone,  the  vermiform  process  of  the  cerebellum, 
etc. ;  (2)  in  botany,  any  extension  of  the  sur- 
face; a  protrusion  whether  natural  or  mon- 
strous; (3)  in  law,  a  term  applied  to  the  whole 
course  of  proceedings  in  a  cause,  real  or  per- 
sonal, civil  or  criminal,  from  the  original  writ 
to  the  end  of  the  suit ;  properly,  the  summons 
citing  the  party  affected  to  appear  in  court  at 
the  return  of  the  original  writ.  This  was  some- 
times called  original  process,  being  founded 
upon  the  original  writ ;  and  also  to  distinguish 
it  from  mesne  or  intermediate  process,  which 
issues,  pending  the  suit,  upon  some  collateral 
interlocutory  matter;  as  to  summon  wiinesses, 
and  the  like. 

Process  of  Law.  See  Due  Process  of  Law. 

Procession  of  the  Holy  Ghost,  in  theology 
the  relation  in  the  Trinity  between  the  Father 
and  the  Holy  Ghost.  The  Western  Churches 
believe  in  what  is  called  the  "double  procession" 
as  expressed  in  the  Nicene  Creed,  "Who  pro- 
ceedeth  from  the  Father  and  the  Son."  The 
Greek  Church  maintains  the  "single  procession" 
and  omits  the  words  "and  the  Son."  See  FiLi- 
oyuE. 

Procession,  Religious,  a  solemn  march  of 
the  clergy  and  people,  attended  with  religious 
ceremonies,  prayers,  singing,  etc.,  in  the 
churches,  or  streets  of  a  town  for  the  purpose 
of  returning  thanks  for  some  divine  blessing, 
or  drawing  attention  to  some  great  doctrine  of 
the  Church.  The  practice  of  holding  such  pro- 
cessions is  usually  said  to  have  been  intro- 
duced into  the  Christian  Church  in  the  reign 
of    Constantine.      The    most    celebrated    proces- 


sions which  now  take  place  in  the  Roman 
Catholic  Church  are  those  of  the  eucharist  on 
Corpus  Christ!  day,  and  during  the  week  in 
which  it  occurs.  They  owe  their  origin  to  John 
xxii.  The  processions  in  honor  of  St.  Mark 
and  those  on  Candlemas  and  Palm  Sunday  are 
said  to  have  been  instituted  by  Gregory  the 
Great.  Instances  of  celebrations  of  this  nature 
are  to  be  found  among  the  Jews  in  the  Old 
Testament,  and  as  a  part  of  the  symbolical 
worship  of  nature  they  were  in  use  among  the 
ancient  heathens ;  thus  they  formed  solemn 
processions  about  the  fields,  which  had  been 
sowed,  and  sprinkled  them  with  holy  water  to 
increase  their  fertility,  and  to  defend  them  'from 
injuries.  The  festivals  in  honor  of  Bacchus, 
Ceres,  Diana,  and  other  divinities,  among  the 
Greeks  and  Romans,  were  solemnized  with  pro- 
cessions, in  which  the  images  of  the  gods  were 
borne  about ;  and  similar  rites  are  still  found 
among  most  heathens.  Among  the  Buddhists 
these  ceremonials  are  especially  imposing.  The 
procession  which  accompanies  the  Emperor  of 
China  when  he  goes  to  offer  sacrifices  to  an  idol 
in  some  great  pagoda  is  one  of  the  most  gor- 
gerous  description. 

Procida,  pro'che-dii,  John  of,  an  Italian 
nobleman :  b.  Salerno ;  d.  Rome  1298.  The  tra- 
dition which  makes  him  the  prime  mover  in 
the  conspiracy  alleged  to  have  brought  on  the 
Sicilian  Vespers  (q.v.)  has  been  discredited  by 
careful  investigators,  but  is  the  subject  of  a 
tragedy  by  James  Sheridan  Knowles  (q.v.) 
(1840). 

Procida  (ancient  Prochvta),  (i)  an  island 
in  Italy,  Naples,  lying  nearly  midway  between 
the  island  of  Ischia  and  the  coast  of  the  prov- 
ince of  Naples.  It  is  about  three  miles  long, 
northeast  to  southwest,  and  little  more  than 
one  mile  broad.  The  principal  town  on  the 
island  is  (2)  Procida,  or  Castello  di  Procida, 
which  stands  on  the  southeast  coast,  12  miles 
west  of  Naples.  It  is  fortified,  has  a  good  har- 
bor, and  a  considerable  trade.  There  is  a 
palace  on  the  island  which  was  occasionally 
used  as  a  residence  by  the  former  kings  of 
Naples.  On  festivals  the  women  assume  the 
Greek  costume,  consisting  of  a  red  u])per  gar- 
ment with  gold  embroidery.  It  is  from  this 
island  that  Giovanni  da  Procida,  the  reputed 
originator  of  the  massacre  known  by  the  name 
of  the  "Sicilian  Vespers,"  takes  his  name.  Pop. 
(1901)    13,964. 

Proclamation  of  Emancipation.  See 
Emancip.^tion    Proclamation, 

Pro'clus,  philosopher  of  the  Neo-Platonic 
school:  b.  Constantinople  412;  d.  Athens  485. 
He  is  usually  called  the  Lycian,  because  his 
parents  came  from  Xanthus  in  Lycia.  He  re- 
ceived his  first  education  at  Alexandria  from 
the  famous  Peripatetic  Olympiodorus  the  elder, 
and  completed  it  at  Athens  under  Syrianus,  who 
ultimately  appointed  him  his  successor,  and 
under  Asclepigenia,  who  had  learned  from  her 
father  Plutarchus  the  doctrines  of  the  Orphic 
and  Chaldaic  mysteries  and  the  united  theurgic 
sciences.  As  a  teacher  at  Athens  he  was  very 
successful  and  not  only  endeavored  to  unite 
into  a  single  whole  all  the  philosophical  schemes 
handed  down  from  former  ages,  but  made  it  his 
aim  to  embrace  all  religions  by  becoming  filled 
with    their    spirit.      Following    out    this    maxim 
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he  composed  hymns  in  honor  of  the  pagan 
deities,  defended  and  interpreted  popular  myths, 
and  even  conformed  to  the  rites  connected  with 
their  worship,  and  considered  himself  as  under 
their  protection.  It  was  probably  in  conse- 
quence of  this  adherence  to  the  ancient  religion 
of  Greece,  in  opposition  to  the  decrees  of  the 
Christian  emperors,  that  Proclus  was  compelled 
to  withdraw  from  Athens.  He  traveled  for  a 
year  in  Asia  to  study  the  various  religions  of 
its  inhabitants.  All  of  them  he  held  in  rever- 
ence. On  his  return  to  Athens,  where  he 
remained  till  his  death,  he  re-opened  his  school, 
but  now  performed  his  religious  services  in 
secret.  By  his  pure  morals  and  religious  views 
he  gave  his  scholars  the  idea  that  he  had  inti- 
mate intercourse  with  gods  and  demons,  and 
could  work  miracles.  He  claims  to  resemble 
Plato  in  supporting  his  doctrines  by  an  un- 
broken chain  of  reasoning,  a  method  that  had 
been  altogether  neglected  by  the  previous  Neo- 
Platonists.  But  these  pretensions  are  not  borne 
out  by  his  works.  A  life  of  Proclus  was  written 
by  ^larinus,  one  of  his  scholars,  and  his  suc- 
cessor in  the  school  at  Athens.  His  extant 
works  include  a  'Sketch  of  Astronomy,'  in 
which  he  gave  a  short  view  of  the  systems  of 
Hipparchus,  Aristarchus,  and  Ptolemy;  'The 
Theology  of  Plato' ;  'Principles  of  Theology'  ; 
'Principles  of  Philosophy'  ;  'Commentary  on 
the  Works  and  Days  of  Hesiod'  ;  'Life  of 
Homer'  ;  etc.  There  is  a  complete  edition 
ot  his  works  by  Victor  Cousin  (1820-7).  Con- 
sult: Kirchner,  'De  Procli  Neoplatonici  Meta- 
physica'   (1846). 

Procon'sul  and  Proprae'tor,  functionary  of 
the  ancient  Roman  empire,  to  whom  the  admin- 
istration of  the  provinces  was  entrusted;  pro- 
consul or  propraetor  being  one  whose  term  of 
office  had  expired  as  praetor  or  consul.  The 
first  consul  who  received  the  title  of  proconsul, 
■was  Q.  Publilius  Philo  in  327  B.C.  This  was 
done  in  order  that  he  might  conclude  a  cam- 
paign successfully  begun  in  southern  Italy.  It 
was  afterward  provided  by  a  law  of  C.  Sem- 
pronius  Gracchus  that,  at  the  consular  and 
praetorial  elections  the  senate  should  distribute 
the  provinces  into  two  consular  and  six  prae- 
torial provinces,  for  which  the  consuls  and 
praetors  should  cast  lots  or  divide  them  among 
themselves  by  agreement,  a  few  days  after  their 
entrance  upon  their  term  of  office,  on  the  ex- 
piration of  which  they  took  the  provinces 
allotted  them.  But  in  55  b.C.  it  was  provided 
by  a  decree  of  the  senate  that  no  consul  or 
prjetor  should  enter  on  the  government  of  a 
province  till  five  years  after  his  surrender  of 
office.  As  the  number  of  provinces  increased, 
proconsuls  were  appointed  who  had  not  pre- 
viously held  the  office  of  consul.  The  duties 
of  proconsuls  or  propraetors  were  the  adminis- 
tration of  justice,  the  supervision  of  provincial 
affairs,  and  the  command  of  the  troops.  They 
were  assisted  in  their  duties  by  quaestors  and 
legates.  Within  thirty  days  after  his  return 
to  Rome  the  provincial  governor  was  bound  to 
make  a  report  of  his  government.  The  Lex 
Julia  in  61  B.C.  further  required  that  a  copy  of 
his  report  (rationcs)  should  be  deposited  in 
the  two  chief  cities  of  his  province.  He  was 
liable  to  impeachment  for  extortion,  peculation 
or  embezzlemenl  of  the  public  money  or  for 
abuses  in  regard  to  the  army.     Notwithstanding 


these  precautions  the  provinces  were  subjected 
to  various  oppressions  and  exactions.  From 
the  time  of  Augustus  the  government  of  some 
provinces  was  taken  out  of  the  hands  of  the 
proconsuls  and  propr»tors,  and  entrusted  to 
legates  called  procurators,  or  stewards  of  the 
imperial  household,  who  governed  under  the 
immediate  direction  of  the  emperor.  See  Prov- 
ince; Procurator. 

Procopius,  pro-ko'pi-iis,  Byzantine  histo- 
rian :  b.  Caesarea,  Palestine,  about  500  a.d.  ;  d. 
Constantinople  about  565  a.d.  After  practising 
as  a  rhetorician  and  advocate  at  Constantinople 
for  a  short  time  he  brought  himself  so  much 
into  public  notice  that  Belisarius  made  him 
his  legal  adviser  and  private  secretary.  He 
found  abundant  opportunity  for  seeking  the 
making  of  history  at  first  hand,  for  he  accom- 
panied Belisarius  and  counseled  him  on  his 
most  important  campaigns.  He  was  with  him 
in  Africa  and  Persia.  About  542  he  returned 
to  Constantinople.  The  emperor  Justinian  made 
him  senator  and  in  562  prxfect  of  the  city.  He 
is  the  historian  in  chief  to  the  reign  of  Jus- 
tinian, to  which  his  three  most  important  works 
were  devoted.  These  are  :  the  'Histories'  (His- 
toriae)  in  eight  books,  the  first  two  relating  to 
the  Persian  war,  the  two  following  to  the  war 
with  Vandals,  and  the  rest  to  the  Gothic  war; 
the  'Anecdotes'  (Anecdota),  a  secret  and  more 
personal  history  supplementing  the  more  forrjial 

'Histories'  ;  the  'History  of  the  Edifices,  built 
or  repaired  by  Justinian'  (Ctismata).  Doubt 
has  been  thrown  on  the  connection  of  Procopius 
with  the  'Anecdotes.'  .  They  are  the  repository 
of  the  scandals  of  Justinian's  reign,  filled  with 
accusations,  often  of  a  ridiculous  and  improb- 
able nature  against  Justinian  and  Theodora. 
On  the  other  hand  the  histories  are  of  great 
value,  characterized  by  accurate  personal  ob- 
servation and  truthful  presentation  of  condi- 
tions. The  best  edition  of  the  complete  works 
is     Dindorfs.     Consult:     Hanry,     'Prokopiana' 

(1891)  ;  Dahn,  'Prokopius  von  Caesarea'   (1865). 

Procopius,  Andrew,  Hussite  chief:  b.  about 
1380;  d.  Bohmisch-Brod  30  :May  1434-  He  was 
distinguished  as  Procopius  the  Great,  or  the 
Bald,  from  a  contemporary  at  times  associated 
with  him  known  as  Procopius  the  Lesser.  ^  He 
received  a  good  education,  traveled  extensively 
and  upon  his  return  entered  ^  the  priesthood, 
receiving  the  tonsure  from  which  was  derived 
his  nickname,  the  Bald.  He  fought  with  the 
Hussites  under  Ziska,  and  after  Ziska's  death 
was  chosen  commander  of  the  Taborites,  the 
main  division  of  the  Hussites,  and  quickly 
made  himself  master  of  a  larger  part  of  Bo- 
hemia. Defeating  the  German  troops  at  Aussig 
in  1426,  he  burned  that  town  and  soon  after 
drove  the  Austrians  across  the  Danube.  Burn- 
ing and  laying  waste  large  portions  of  Austria 
he  led  his  bands  toward  Silesia;  defeated  a 
German  army  near  Mies  (1427)  :  and  in  the 
next  two  years  ravaged  Silesia,  Hungary,  and 
Saxony.  The  bands  under  the  leadership  of 
Procopius  had  by  this  time  made  the  name  of 
Hussites  a  terror  throughout  the  provinces 
through  which  they  pursued  the  armies  of  the 
Emperor  Sigismund.  Strife,  however,  ensued 
between  the  extremists,  and  the  more  moderate 
division  known  as  the  Calixtines,  who  in  1433 
accepted  the  terms  offered  b.v  the  Roman  Cath- 


PROCRUSTES  —  PROCTOR 


olics.  In  a  factional  fight  between  the  two 
parties  Procopius  was  killed.  In  the  same 
battle  perished  Procopius  the  Lesser,  leader  of  a 
section  of  the  Hussites  called  the  Orphans, 
which  had  co-operated  with  the  Taborites  since 
1427. 

Procrustes,  pro-krus'tez,  Attic  robber,  sur- 
named  Polypemon,  or  Damastes.  He  pos- 
sessed a  bed  upon  which  he  forced  his  guests 
to  sleep,  and  if  they  were  too  tall  to  fit  it  he 
had  their  limbs  chopped  off,  whereas,  were  they 
too  short  he  had  them  stretched.  The  monster 
was  outwitted  by  Theseus,  who  made  him  suffer 
on  the  same  bed  and  slew  him  on  the  Cephissus 
in  Attica.  The  "bed  of  Procrustes"  has  thus 
become  a  proverbial  expression.  Another  version 
represents  him  as  having  two  beds,  one  short 
and  one  long,  the  first  for  tall  visitors' and  the 
second  for  short  ones. 

Procter,  prok'ter,  Adelaide  Anne,  English 
poet,  daughter  of  Bryan  Waller  Procter  (q.v.)  : 
b.  London  30  Oct.  1825 ;  d.  there  3  Feb.  1864. 
Her  first  verses  were  published  in  'Household 
Words*  in  1853  under  the  pseudonym  "]Mary 
Berwick,"  and  attracted  much  attention,  gain- 
ing in  particular  the  favorable  notice  of  Dickens, 
who  did  much  to  aid  the  young  poet.  While 
her  w-ork  is  not  great  it  is  marked  by  deep 
feeling  and  tenderness.  Her  poems  w-ith  few 
exceptions  first  appeared  in  eitlier  'Household 
Words'  or  'All  the  Year  Round.*  She  became 
a  Roman  Catholic  in  1851.  Her  collected  poems 
were  published  under  the  title  'Legends  and 
Lyrics*  (1S58),  and  a  subsequent  edition  (1866) 
contains  a  biographical  sketch  of  the  author  by 
Charles  Dickens.  Many  of  her  poems  have 
received  a  musical  setting,  the  most  famous 
being  'The  Lost  Chord,*  which  was  set  to  music 
by  Sir  Arthur  Sullivan. 

Procter,  Bryan  Waller,  "Barry  Cornwall," 
English  poet :  b.  Leeds  21  Nov.  1787 ;  d.  London 
5  Oct.  1874.  He  was  educated  at  Harrow,  sub- 
sequently studied  law  in  London,  and  in  1S31 
was  called  to  the  bar  of  Gray's  Inn.  For  many 
years  he  held  the  office  of  commissioner  of 
lunacy,  resigning  in  1S60.  His  first  appearance 
in  literature  was  in  1819,  when  he  published 
'Dramatic  Scenes  and  Other  Poems,'  under  the 
pseudonym  of  "Barry  Cornwall,"  which  he  after- 
ward retained.  Later  works  were:  'A  Sicilian 
Story';  'Marcian  Colonna' ;  'Mirandola* 
(1821),  a  tragedy  performed  with  great  success 
at  Covent  Garden;  'The  Flood  in  Thessaly' 
(1823);  'English  Songs  and  Other  Small 
Poems.'  His  prose  includes  'Effigies  Poeticse, 
or  the  Portraits  of  the  British  Poets'  ;  'Life  of 
Edmund  Kean*  ;  'Essays  and  Tales'  (1853); 
'Memoir  of  Charles  Lamb'  (1866).  He  will  be 
longest  remembered  as  a  song  writer,  but  even 
so  his  work  lias  been  somewhat  overrated. 
Consult:  Patnidre.  'Life  of  B.  W.  Procter' 
(1877). 

Procter,  John  Robert,  American  civil  ser- 
vice reformer:  b.  Mason  County,  Ky.,  16  JNIarch 
1844;  d.  Washington,  D.  C,  12  Dec.  1903.  He 
was  educated  at  the  University  of  Pennsylvania, 
but  left  there  to  join  the  Confederate  army  in 
1864.  In  1873  he  became  assistant  in  the  Ken- 
tucky geological  survey,  and  in  1880  State 
geologist.  In  this  office  he  was  brought  into 
contact  with  the  spoils  system,  to  which  his 
opposition     was     so     uncompromising    that     he 


finally  lost  his  position  in  1893.  In  the  same 
year,  however,  he  was  appointed  president  of 
the  Civi'  Service  Commission,  a  post  which 
he  held  till  his  death.  His  criticism  of  the 
spoils  system  was  based  not  only  on  its  evil 
moral  and  social  effects,  but  also  on  its  absurdity 
as  a  method  of  conducting  business,  and  this 
view  he  constantly  presented  most  effectively. 
His  work  as  president  of  the  commission  was 
the  means  of  increasing  the  effectiveness  of  the 
civil  service,  and  of  gaining  for  it  recognition 
in  political  life. 

Proctor,  prok'tor,  Alexander  Phimistes, 
American  sculptor:  b.  Ontario,  Canada,  27  Sept. 
1862.  He  was  the  pupil  of  Puesch  and  Ingalbcrt 
at  Paris,  and  was  awarded  the  Rinehart  Pans 
scholarship.  Not  only  as  a  producing  sculptor 
but  as  a  critic  of  sculpture  his  reputation  is 
high  and  he  was  appointed  a  member  of  the 
sculpture  jury  at  the  Paris  Exposition  of  1900 
and  at  the  Pan-American  Exposition  of  1901, 
and  is  a  member  of  the  Art  Commission  ap- 
pointed by  Mayor  Low  in  1903.  Ariiong  his 
works  were  the  quadriga  which  he  furnished 
for  the  United  States  pavilion  at  the  Paris 
Exposition  of  1900,  which  was  much  admired. 
Others  of  his  sculptures  may  be  seen  in  the 
parks  of   New   York,   Denver,  and   Pittsfield. 

Proctor,  Edna  Dean,  American  poet:  b. 
Henniker,  N.  H.,  10  Oct.  1838.  She  was  edu- 
cated in  Concord,  has  traveled  extensively  in 
Europe,  and  has  achieved  a  considerable  reputa- 
tion as  a  poet.  Her  most  notable  poems  are : 
'Heroes'  and  'Shenandoah.'  Among  her 
works  are:  'Poems'  (1866);  'A  Russian  Jour- 
ney' (1872);  'The  Song  of  the  Ancient  Peo- 
ple' (1892)  ;  'Mountain  Maid  and  Other 
Poems  of  New  Hampshire*   (1900). 

Proctor,  Redfield,  American  politician:  b. 
Proctorsville,  Vt.,  i  June  1831.  He  was  gradu- 
ated from  Dartmouth  in  1851,  and  from  the 
Albany  Law  School  in  1859.  He  practised  law 
for  two  years,  and  in  1861  entered  the  Federal 
army  as  lieutenant;  was  soon  promoted  major 
and  then  colonel,  and  commanded  a  regiment 
at  Gettysburg.  After  a  few  years'  law  prac- 
tice he  devoted  himself  to  business,  acquiring 
large  interests  in  marble  quarries  in  Vermont. 
He  began  political  life  as  a  Republican  mem- 
ber of  the  lower  house  of  the  Vermont  legis- 
lature, being  first  elected  to  that  body  in  1867, 
and  again  in  1868  and  1888;  he  was  a  member 
and  president  pro  tcm.  of  the  State  senate  in 
1874  and  1875 ;  in  1876  he  was  elected  lieutenant- 
governor,  and  in  1878  governor  of  the  State. 
During  his  administration  he  brought  about  sev- 
eral reforms  in  the  State  finances  and  system  of 
taxation.  In  1888  he  was  chairman  of  the  Ver- 
mont delegation  to  the  Republican  National 
Convention,  and  again  in  1896.  In  1889  he  was 
appointed  secretary  of  war  by  President  Harri- 
son, and  gave  especial  attention  to  the  improve- 
ment of  coast  and  border  defense.  In  1891  he 
resigned  his  secretaryship  to  accept  the  appoint- 
ment to  the  LTnited  States  Senate  for  the  unex- 
pired term  of  Senator  Edmunds,  resigned,  and 
in  1892  was  elected  to  the  Senate  for  the  full 
six  years'  term.  In  1898  he  was  re-elected.  In 
March  i8g8  he  visited  Cuba  to  investigate  con- 
ditions in  the  island,  and  on  his  return  delivered 
a  speech  in  the  Senate  in  regard  to  the  recon- 
centrados,   which    aroused   the  attention   of  the 
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.vlioie  country.  The  facts  presented  by  him 
were  also  influential  in  determuiing  the  policy 
■»i  intervention  in  Cuba  by  the  United  States. 

Proctor,  Richard  Anthony,  English  astron- 
omer: b.  Chelsea  2j  March  1837;  d.  New  York 
12  Sept.  1888.  He  was  educated  at  King's  Col- 
lege, London  and  Cambridge,  and  began  to  read 
for  the  bar,  but  in  1863  took  up  with  enthusi- 
asm the  study  of  astronomy  and  mathematics. 
He  taught  mathematics  for  a  time  at  a  private 
military  school  at  Woolwich,  and  in  1873  made 
a  lecturing  tour  in  this  country.  As  a  lecturer 
he  became  at  once  popular,  having  in  eminent 
degree  the  gift  of  lucid  exposition.  A  second 
tour  to  the  United  States  in  1879  and  a  tour  to 
Australia  were  followed  by  his  settling  at  St. 
Joseph,  Mo.,  in  1884.  In  1887  he  returned  to 
Florida.  He  did  much  to  popularize  astronomy. 
His  works  include:  'Saturn  and  His  System* 
(1865);  'Handbook  of  the  Stars>  (1866); 
'Half-hours  with  the  Telescope'  (1868)  ;  'Half- 
hours  with  the  Stars' ;  'Other  Worlds  Than 
Ours'  (1870)  ;  'Light  Science  for  Leisure 
Hours'  (1871);  'The  Moon>  (1873);  'The 
Transits  of  Venus'  (1874)  ;  'The  Cycloid  and 
Cycloid  Curves';  several  'Star  Atlases';  'The 
Universe  of  Stars'  (1878);  'The  Romance  of 
Astronomy'  (1880);  'Hereditary  Traits' 
(1882);  'The  Great  Pyramid'  (1883);  'Nature 
Studies'    (1883). 

Proctor  (Lat.,  procurator),  one  who  acts 
on  another's  behalf.  It  has  in  England  these 
special  significations:  (i)  In  the  convocations 
of  the  two  ecclesiastical  provinces,  Canterbury 
and  York,  respectively,  the  official  who  repre- 
sents the  lower  clergy  and  the  capitular  bodies 
of  cathedral  and  collegiate  churches ;  (2)  a  per- 
son who  manages  another's  cause  in  an  ecclesi- 
astical court  or  in  a  court  of  admiralty;  owing 
to  recent  changes  in  the  administration  of  law, 
the  business  formerly  confined  to  proctors  may 
now  be  conducted  by  solicitors;  (3)  in  the  uni- 
versities of  Oxford  and  Cambridge,  two  proc- 
tors in  each  are  charged  with  the  duty  of  pre- 
serving the  peace  and  repressing  disorder  among 
the  students;  to  this  end  they  are  empowered 
to  inflict  summary  punishment  and  have  com- 
mand of  a  constabulary  force.  The  proctors 
must  be  masters  of  arts;  they  are  chosen  by  the 
several  colleges  in  turn. 

Proc'urator,  among  the  ancient  Romans, 
an  agent,  steward,  or  overseer  of  an  estate ;  at 
a  later  period  the  title  of  a  provincial  officer 
(see  Province  and  Proconsul),  who  managed 
the  revenue.  In  some  of  the  small  provinces, 
or  in  a  part  of  a  large  province,  the  procurator 
discharged  the  office  of  a  governor,  and  had  the 
power  of  punishing  capitally,  as  was  the  case 
with  Pontius  Pilate  in  Judaea,  which  was  at- 
tached to  the  province  of  Syria. 

Procurator  or  proctor,  in  monasteries,  is  the 
conventual  to  whom  is  entrusted  the  care  of  the 
temporal  concerns. 

Procurator  di  San  Marco  was  the  title  of  the 
chief  officers  or  senators  in  the  Venetian  re- 
public. Besides  the  nine  actual  procuratori, 
from  among  whom  the  doge  was  chosen,  there 
were  also  many  titular  procurators,  who  paid  a 
great  sum  for  this  title,  which  was  much  cov- 
eted by  the  Venetian  patricians  on  account  of  the 
rank  it  conferred. 


Procurator-Fiscal,  the  public  prosecutor  in 
criminal  cases  which  come  up  in  Scotland  be- 
fore the  sheriff,  magistrates,  or  justices  of  the 
peace  belonging  to  his  district.  Only  when  the 
public  interest  is  concerned  must  he  originate  a 
prosecution ;  and  when  complaint  is  made  by  a 
person  in  a  case  in  which  the  private  interest  of 
the  complainant  is  rather  at  stake  than  the  pub- 
lic interest,  the  procurator-fiscal  must  merely 
give  his  concurrence  to  the  prosecution,  and  not 
institute  the  proceedings.  He  may,  however, 
act  as  the  complainant's  agent ;  but  even  when 
he  does  so,  if  he  only  gives  his  concurrence,  he 
is  not  liable  to  an  action  for  malicious  prosecu- 
tion. 

Prod'icus,  Greek  Sophist:  he  came  from 
Julis  in  the  island  of  Ceos,  and  was  a  contem- 
porary of  Socrates.  He  is  only  known  as 
the  author  of  an  apologue  of  'Hercules  and  the 
Two  Paths,'  quoted  by  Xenophon,  in  which  the 
young  hero  chooses  the  hard  path  of  duty,  and 
turns  his  back  on  the  flowery  but  dangerous 
path  of  pleasure. 

Production,  Cost  of.  See  Political  Econ- 
omy. 

PrcEtus,  pre'tils,  in  Greek  mythology,  king 
of  Tiryns.  According  to  Ovid  he  founded  the 
kingdom  after  making  peace  with  his  twin- 
brother,  Acrisius,  who  had  driven  him  out  of 
Argos.  The  tragic  legend  concerning  him  deals 
chiefly  with  the  fate  of  his  three  daughters,  the 
Prcetidae.  These,  rendered  mad  by  Hera  or 
Dionysus,  wandered  through  the  Peloponnesus, 
in  time  communicating  their  frenzy  to  other 
women,  so  that  they  killed  their  children.  One 
of  the  three  sisters  died,  the  other  two  were 
healed  by  the  seer  Melampus,  who  married  one 
and  was  given  a  share  in  the  kingdom,  his 
brother,  Bias,  receiving  also  a  share  and  marry- 
ing the  other  daughter. 

Pro'fert,  in  law,  an  exhibition  of  a  record 
or  paper  in  open  court.  When  either  party 
alleges  any  deed,  he  is  generally  obliged,  by  a 
rule  of  pleading,  to  make  profert  of  such  deed; 
that  is,  to  produce  it  in  court  simultaneously 
with  the  pleading  in  which  it  is  alleged. 

Professional  Education,  the  special  train- 
ing which  enables  a  man  to  use  his  knowledge 
of  science  in  the  best  way,  in  order  to  increase 
power  of  production,  and  to  limit  time,  force, 
and  expenses.  The  knowledge  of  science,  the 
liberal  education,  the  general  culture  to  which  a 
study  of  the  arts  and  sciences  contributes  and 
for  which  such  study  is  essential,  should  pre- 
cede the  special  training.  The  need  of  profes- 
sional education  for  the  most  intelligent  and 
effective  work  in  the  professions,  and  also  in  the 
trades,  is  generally  recognized.  The  govern- 
ments of  all  civilized  countries  have  taken  cog- 
nizance of  this  fact,  and  have  either  through 
the  general  governments  or  through  subordinate 
departments  encouraged  and  sometimes  enforced 
professional  education  for  certain  professions,  as 
medicine,  pharmacy,  law,  teaching,  etc.  The 
general  rule  for  admission  to  distinctively  pro- 
fessional schools  is,  that  satisfactory  proof  of  a 
liberal  education  must  be  furnished.  In  Europe, 
the  general  governments  of  France  and  Ger- 
many regulate  the  requirements  for  professional 
schools.  In  Italy  such  schools  are  nearly  all 
in  charge  of  the  minister  of  agriculture  and 
commerce,    and    are    supported    by    the    united 
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contributions    of   tlie    state,    the    provinces    the 
communes,   the  chamber   of  commerce,  and  tne 
association  of  mechanics.     In  Italy  and  m  other 
countries   in   Europe,   "professional   schools     in- 
clude  schools    for   instruction   in   trades,   indus- 
tries, and  occupations.     The  professional  schools 
of  the  British  Isles  are  almost  wholly  independ- 
ent of  the  general  government.     In  France  the 
secondary  schools  form  with  the  universities  a 
system    of    liberal    education,    crowned    by    spe- 
cialized   training    for    the    learned    professions. 
The  apprenticeship  system  in  the  trades  is  being 
replaced  to  a  large  extent  by  the  special  train- 
ing  schools.     For   entrance   to   the   government 
professional  schools  or  the  professional  courses 
in  the  universities,  the  bachelor's  degree  is  re- 
quired.     The     government    has     (1902)     four 
schools    furnishing    complete    courses,    and    12 
preparatory    schools    for   medical    and    pharma- 
ceutical science,  the  graduates  of  which  are  ex- 
amined by  the  university  professors.     There  are 
also  government  law   schools.     In  Germany,  in 
1902,  there  were  graduates  in  schools  under  gov- 
ernment supervision,  in  medicine  7,341  ;  in  law, 
11,335-      In    Great    Britain   and    Ireland   profes- 
sional education  is  recognized  in  the  curriculum 
of  Cambridge,  Oxford,  the  University  of  Dub- 
lin, the  Royal  University  of  Ireland,  the  Catholic 
University   of   Ireland,   the   four   universities   of 
Scotland,  the  University  of  Wales,  London,  Vic- 
toria, and  Durham  universities,  provincial  med- 
ical    schools,     normal     schools      (q.v.),     trade 
schools,   and  numerous  private  institutions.     In 
Spain     special     attention     is     given     to    normal 
schools,   schools  of  medicine,  and  law.     In  the 
Netherlands  there  is  a  large  proportion  of  pro- 
fessional   schools.     In    countries    of    Asia    and 
South  America,  where  the  governments  have  any 
control    over    education,    professional    education 
in     law     and     medicine     has     received     atten- 
tion.    The  theological  schools  are  generally  sup- 
ported by  the  churches  or  by  generous  endow- 
ments.    In  countries   where  a  state  church   has 
been  established,  theological  schools  of  the  same 
church   are   supported,   at   least   in   part,  by   the 
government.     The   need  of  professional   educa- 
tion is  becoming  more  apparent  as  the  work  of 
the  world  becomes  more  and  more  specialized. 
For  other  departments,  see  Education,  Profes- 
sional,   IN    America;    Schools,    Normal   and 
Training,   and   Education,   in   articles   on   dif- 
ferent countries.    Consult:  Reports  of  the  U.  S. 
Commissioner  of  Education. 

Professional  Woman's  League,  The,  an 
association  founded  in  New  York  in  1893,  and 
composed  of  women  engaged  in  dramatic,  mu- 
sical, literary,  artistic,  and  scientific  pursuits. 
The  dues  are  $5.50  per  annum,  the  league  holds  a 
bazaar  each  year,  and  gives  occasional  enter- 
tainments during  the  winter  season. 

Professor,  The,  a  novel  by  Charlotte 
Bronte,  published  in  1857.  It  was  the  first  fic- 
tion that  she  produced,  but  it  failed  to  find_  a 
publisher  until  after  her  death.  "The  plot  in  it- 
self is  of  no  great  interest,"  remarks  Mrs.  Gas- 
kell,  the  biographer  of  Charlotte  Bronte,  but  "she 
never  excelled  one  or  two  sketches  of  portraits 
which  she  has  given  in  *The  Professor,*  nor,  in 
grace  of  womanhood,  ever  surpassed  one  of  the 
female    characters    there    described." 

Professor  at  the  Breakfast  Table,  The,  a 
work  by  Oliver  Wendell  Holmes,  first  published 


serially  in  the  'Atlantic  Monthly'  in  1859.  It 
furnishes  a  sequel  to  the  well-known  'Autocrat 
of  the  Breakfast  Table,'  which  it  resembles  in 
tone  and  construction. 

Profit  Sharing,  a  method  by  which  wage- 
earners  receive  a  share  of  the  profits  of  an  in- 
dustry in  addition  to  wages.     Strictly  speaking, 
profit   sharing  implies   that   the  bonus   shall   be 
given    to    workmen    individually;    but    benefits 
and    insurance,    social    and    educational    funds 
maintained  out  of  the  profits  of  a  business  are 
modified   forms   of   profit   sharing.     Many   sys- 
tems of  profit  sharing  also  provide  for  the  em- 
ployees obtaining   share  in  the  capital   stock  on 
special  terms,  thus  becoming  part  owners  of  the 
industry.     Profit  sharing  differs  from  co-opera- 
tion,   in    that    it    is    not    democratic ;    both    the 
initiative  in  establishing  a  system  of  profit  shar- 
ing   and  the  control  of  the  industry  rests  wiUi 
the'  employer.     It   is   regarded,   however,   as   a 
step  toward   co-operation.     The   arguments  ad- 
vanced in  favor  of  profit  sharing  are:    (i)   Its 
justice,  inasmuch  as  labor  is  equally  necessary 
with  capital  to  the  welfare  and   success  of   an 
industry,  it  should  justly  receive  a  part  of  the 
profits;    (2)    its  practical  effect;  it  tends  to  in- 
terest employees  in  their  work,  to  increase  their 
efficiency    and    their    care    of    property.    There 
are   two   lines   of   opposition   to   profit   sharing: 
( I )    From  the  employers,  who  claim  that  it  is 
unjust   that   labor   should   share   m   the   profits, 
when  it  does  not  share  in  the  loss  or  risk  of  the 
business ;  and  that  profit  sharing  does  not  neces- 
sarily   result    in    increased    efficiency;    and    (2) 
from  the   workmen   who   claim   that  their   free- 
dom is  restricted,  especially  as  in  many  instances 
a  long  term  of  employment  and  sometimes  re- 
striction of  labor  organization  are  involved  in 
a   profit-sharing   system;    and   that   they   obtain 
no   compensating   share   in   the   management   or 
control  of  the  industry.     Profit  sharing  has  been 
successful   in  many  industries,  especially  where 
the  labor  is  skilled,  and  wages  large  in  propor- 
tion  to  total   cost  of  production ;   on  the   other 
hand,  many  attempts  to  establish  a  profit-sharing 
system  have  failed,  owing  sometimes   to   indus- 
trial depression,  sometimes  to  a  trial  too  short 
to  give  fair  results,  and  sometimes  to  change  in 
management.      In    the    United    States    between 
1889  and  1896,  SO  firms  had  made  trial  of  profit 
sharing;  in  the  latter  year,  only  12  continued  it 
permanently,    and    five    had    abandoned    it    tem- 
porarily;  in   1900,   there   were   23   firms   with   a 
system    of    profit     sharing,     12    of    which    had 
adopted  it  within  the  year  1899-1900. 

France  outranks  other  nations  in  the  num- 
ber and  importance  of  successful  profit-sharing 
enterprises;  there  being  over  100  in  1900.  Among 
the  more  important  ones  are  Le  Claires 
(painter),  the  Belle  Lamaire,  the  Godin  Fami- 
listere  at  Guise,  and  the  Bon  Marche  (q.v.). 
Great  Britain  ranks  next,  with  95  firms  hav- 
ing a  system  of  profit  sharing.  Among  the 
most  important  profit-sharing  establishments  of 
the  United  States  are  the  Nelson  Manufacturing 
Company  of  St.  Louis,  Mo.,  and  the  Proctor 
&  Gamble  Company  of  Ivorydale,  Ohio.  The 
Nelson  Company  established  its  system  in  1886, 
which,  besides  the  direct  sharing  in  profits  by 
the  employees,  provides  for  the  payment  of  sick- 
ness and  accident  benefits  by  the  company  as  a 
part  of  the  costs  of  the  business;  the  employees 
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are  also  encouraged  to  buy  stock  in  the  com- 
pany. In  1896  an  agreement  was  made  by  which 
the  employees  of  the  cabinet-making  shop  were 
to  gradually  purchase  and  take  the  management 
of  that  department ;  by  1902  they  had  sole  con- 
trol. The  Proctor  &  Gamble  Company  intro- 
duced profit  sharing  in  1887 ;  the  arrangement 
was  that  the  employees  should  receive  a  share  in 
the  net  profits  in  the  proportion  that  wages 
bore  to  the  whole  cost  of  production.  The  fact 
that  the  employees  were  largely  unskilled  labor 
with  low  wages,  and  received  the  new  arrange- 
ment with  indifference  made  the  management  of 
the  system  particularly  difficult.  An  improve- 
ment was  made  by  classifying  the  employees  into 
four  groups  in  regard  to  interest  in  work,  ex- 
cellence of  work,  and  care  of  machinery  and 
tools ;  the  best  in  accordance  with  this  classifica- 
tion received  double  the  regular  dividend,  the 
second  group,  including  the  greater  number  of 
the  employees,  the  regular  dividend,  the  third 
group  one  half  the  dividend,  and  the  fourth 
none  at  all.  In  1903,  the  United  States  Steel 
Corporation  adopted  direct  profit  sharing  for  its 
more  responsible  employees,  and  a  system  where- 
by any  of  its  employees  may  acquire  stock  on  easy 
terms,  and  as  long  as  they  remain  in  the  employ 
of  the  company,  may  receive  a  bonus  of  $5  a  year 
extra  for  each  share  after  the  first  five  years. 
Later  in  the  same  year  the  Mann  Edged  Tool 
Company  of  Lewiston,  Pa.,  announced  a  division 
of  all  profits  above  8  per  cent  among  employees 
who  had  been  with  the  company  at  least  four 
months,  in  proportion  to  their  earnings.  This 
plan  involved  a  "disconnection  with  any  labor 
organization  outside  their  own." 

Consult:  Oilman,  'Industrial  Partnership  or 
Profit  Sharing'  (1890);  <  Profit  Sharing  Be- 
tween Employer  and  Employee'  (1891J  ;  'A 
Dividend  to  Labor'  (1899);  Taylor,  'Profit 
Sharing  Between  Capital  and  Labor'  (1886); 
and  Wright,  'Profit  Sharing'   (1886). 

Progress,  the  advancement  of  the  world, 
moral,  mental,  and  material,  as  exhibited  in  his- 
tory. Physical  science,  which  has  so  recently 
demonstrated  the  gradual  improvement  of  ma- 
terial types  in  the  animal  and  vegetable  world, 
has  compelled  metaphysical  speculation  to  con- 
form its  general  principles  to  the  a.xioms  formu- 
lated by  physical  observation  and  experiment. 
The  result  of  science,  of  historical  inquiry,  of 
inductive  activity  in  every  area  of  investigation 
may  favor  neither  optimism  nor  pessimism. 
They  have  brought  into  philosophy  a  third  term, 
and  that  is  meliorism,  a  term  employed  to  de- 
note a  doctrine  so  firmly  based  on  fact  that 
none  can  controvert  it.  Meliorism  embodies 
the  truth  that  as  far  as  human  experience  and 
observation  can  extend  there  has  been  improve- 
ment in  things,  progress  in  the  universe,  ad- 
vancement in  the  world.  Pessimism  becomes  a 
contradiction  in  terms ;  for  the  physicist  in  his 
laboratory,  the  historian  in  his  study,  the  sociolo- 
gist in  his  inquiry  among  men,  declares  that 
things  have  been  once  worse  than  they  are  now, 
and  that  from  the  flower  in  the  field  to  the 
beast  in  the  stall,  and  from  the  beast  in  the  stall 
to  the  working  man,  the  ruler  and  the  general 
condition  of  nations,  things  have  been  growing 
better.  The  lapse  of  centuries  shows  a  sensible 
amelioration  in  the  lot  of  humanity.  The  slave 
has  been   enfranchised,   woman  has  been   raised 
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and  enlightened,  the  rights  of  labor  have  been 
more  and  more  recognized.  These,  however,  are 
only  social  and  political  examples  of  that  uni- 
versal amelioration  and  progress  by  which  a 
nebula  is  changed  into  a  star,  and  a  star  into  a 
peopled  and  conscious  world.  Meliorism  is  the 
principle  that  underlies  all  existence,  organic  or 
inorganic  and  comprehends  in  its  w'idely  extend- 
ing connotation  the  discovery  of  drugs  that 
abolish  pain,  of  economic  institutions  that  dimin- 
ish poverty,  of  intellectual  institutions  that  make 
ignorance  and  incompetency  more  and  more  rare, 
and  of  tolerance  and  enlightenment  which  give 
more  and  more  freedom  to  the  creeds,  tastes, 
and  idiosyncrasies  of  individual  men.  In  what- 
ever direction  we  look  over  the  field  of  human 
activity  we  see  this  improvement  manifesting 
itself,  and  the  phenomena  which  are  the  basis  of 
meliorism  furnish  the  best  argument  for  that 
hopeful  optimism  which,  as  many  believe,  alone 
can  give  the  mind  a  philosophical  creed  that  ren- 
ders life  tolerable. 

Meliorism  is  the  doctrine  of  the  positivist, 
because  it  is  no  metaphysical  system  which  in- 
terprets facts  by  a  priori  assumption ;  it  is  sim- 
ply an  induction  from  a  summary  of  those  facts 
which  physical  science  has  most  recently  set 
forth  as  the  proud  results  of  the  newest,  the 
most  unbiased,  aiid  the  most  uncontrovertible 
deductions  from  experiment  and  observation,  in 
the  whole  world  of  material,  social,  and  political 
phenomena. 

Progress  and  Poverty,  a  famous  work  by 
Henry  George,  written  in  1877-g.  The  MS. 
was  declined  by  publishers  till  the  author,  a 
practical  printer,  had  the  plates  made,  and  it 
was  then  brought  out  in  1879.  The  author 
seeks  in  this  work  to  solve  a  problem  and  pre- 
scribe a  remedy.  The  problem  is :  "Why,  in  the 
midst  of  a  marvelous  progress,  is  grinding  pov- 
erty on  the  increase?"  The  remedy  is  to  na- 
tionalize the  land, —  make  it  public  property; 
leaving  that  already  in  use  in  the  possession  of 
those  holding  it,  but  confiscating  the  rent  and 
abolishing  all  other  forms  of  taxation. 

Progression,  in  mathematics,  a  scries  or 
sequence  of  terms  such  that  each  quantity  bears 
the  same  mathematical  relation  to  the  preced- 
ing. This  relation  may  be  either  that  of  a  dif- 
ference or  of  a  ratio ;  the  first  case  is  that  of  the 
arithmetical  progression,  the  second  that  of  the 
geometrical  series. 

In  an  arithmetical  series  each  term  is  derived 
from  the  preceding  by  adding  to  it  a  constant, 
called  the  difference,  which  may  have  a  plus  sign 
or  a  minus  sign,  so  that  the  series  may  either 
increase  or  decrease.  In  the  accepted  notation 
of  the  arithmetical  progression,  11  is  the  first 
term,  n  the  number  of  terms,  d  the  difference, 
and  /  the  last  term.  The  value  of  the  last  term 
or  of  any  (the  )ith)  term  may  be  determined 
from  the  formula,  l  =  a+(ii  —  i)d,  which  is 
merely  a  notational  statement  of  the  evident 
fact  that  the  coefficient  of  d  in  any  term  will  be 
less  by  one  than  the  number  of  term,  so  that  the 
nth  term  must  be  the  sum  of  the  first  term  and 
of  the  difference  taken  (ii  — i)  times.  Letting 
s  stand  for  the  sum  of  n  terms  we  may  write 
in   ascending  or   descending  order: 

s  =  a+ (a  +  d)  +  {a  +  2d)  + 

+  n_d)+i,  or  s  =  l+  (l  —  d)  +  (l  —  2d)  + 
+  (a  +  d)+a. 
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Adding  these  two  equations  we  get  the  equa- 
tion, 2s=(a  +  l)  +  (a  +  l)  +  {a  +  l)+  .  .  . 
+  (a  +  l)  +  (a  +  l),  or  2S  =  n{,a  +  l),  it  be- 
ing evident  that  the  factor  (a  + /)  occurs  n 
times  in  the  second  term  of  the  preceding  equa- 
tion.    The   formula   for  the  sum   will   then  be 

s  =  ^(a+l).  Hence,  if  three  of  data  are  given 
as  to  an  arithmetical  series,  that  is,  three  of  a, 
d,  n,  I,  s,  the  fourth  (and  the  fifth,  usually)  can 
be  found  by  the  regular  processes  of  algebra. 
Moreover  the  arithmetical  mean  between  two 
numbers,  being  the  mid-term  in  a  series  in  which 
the  number  of  terms  is  odd,  will  be  one  half  the 
sum  of  the  two  numbers. 

A  gcometrieal  progression  is  a  series  in  which 
each  successive  term  is  derived  from  the  preced- 
ing by  multiplying  it  by  a  constant,  called  the 
ratio,  which  may  be  less  or  greater  than  unity, 
so  that  the  series  may  decrease  or  increase,  or 
may  be  either  plus  or  minus,  so  that  the  terms 
may  be  either  similar  or  constantly  changing  in 
sign.  In  the  accepted  notation  of  the  geometrical 
progression,  a  is  the  first  term,  r  the  common 
ratio,  /  the  last  (or  mh)  term  and  .j  the  sum  of 
the  series  of  n  terms.  The  formula  for  /,  the 
)ith  term,  since  the  exponent  of  r  increases  by 
one  in  each  term  will  be  /^ay— '• 

To  derive  the  formula  for  the  sum  of  n 
terms,  get  the  difference  of  the  two  self-evident 
equations, 

s  =  a-\-  ar-\-  ar-  +   .  .  .  .  +  (z;-n— i,         and 

rs=  ar-\-  ar-  -{-....+  (7/'n— i-|-<7/-n  . 
The    difference     \i,  rs—s=-ar^—a,  or  {r—i)  s=a 

a{  rn— I ),      r/—a 

(ra — I).  The  formula  then  is  .r= or . 

r — I  r— I 

With  any  three  of  the  quantities  given  in  these 
two  formulas  the  other  two  may  be  derived  by 
the  use  of  quadratic  equations  (and  in  one  in- 
stance of  logarithms).  An  interesting  variation 
of  the  problem  of  the  summation  of  a  geometric 
series  is  to  find  the  value  of  a  repeating  decimal 
or  repetend ;  as,  for  example,  to  find  the  value  of 
.545454  ....  (or  .54).  Here  ^=.54,  r=.oi,  and  n 
=a.  Because  of  the  infinite  value  of  n,  the  value 
of  /  is  practically  zero;  hence  in  the  formula  for 
W  —  a, 

the  sum,  ,  rl  becomes  negligible,  and  the 

r —  1 

— a  a 

formula  takes  the  form or .    Substitut- 

r—i        i—r 
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ing    the    values    above    we    have . 

.1— .01       .11 

A  barmonical  progression  is  a  series  in  which 
the  reciprocals  of  the  terms  form  an  arithmetical 
series.  Any  problem  relating  to  harmonical  pro- 
gressions may  therefore  be  treated  as  problems 
in  arithmetical  progression  by  the  mere  inversion 
of  each  term.     See  Series. 

Prohibition  Party,  a  political  party  in  the 
United  States,  organized  in  1869  for  the  secur- 
ing of  certain  reforms  in  government,  among 
which  the  prohibition  of  the  alcoholic  drink  traf- 
fic is  supremely  important.  The  attitude  of  the 
party  in  its  formation  and  in  its  repeated  declara- 
tions upon  the  traffic,  may  be  fairly  stated  in  the 
following  resolution  incorporated  into  its  Na- 
tional platform  of  1892 : 


(i)  The  liquor  traffic  is  a  foe  to  civilization,  the 
arch  enemy  of  popular  government,  and  a  public 
nuisance.  It  is  the  citadel  of  the  forces  that  corrupt 
politics,  promote  poverty  and  crime,  degrade  the  Na- 
tion's home  life,  thwart  the  will  of  the  people  and 
deliver  our  country  into  the  hands  of  ;apacious  class 
interests.  -Ml  laws  that,  under  the  guise  of  regulation, 
legalize  and  protect  this  traffic,  or  make  the  Govern- 
ment share  in  its  ill-gotten  gains,  are  "  vicious  in 
principle,  and  powerless  as  a  remedy.  V\  e  declare 
anew  for  the  entire  suppression  of  the  manufacture, 
sale,  importation,  exportation,  and  transportation  of 
alcoholic  liquors  as  a  beverage  by  Federal  and  State 
legislation.  'Hie  full  powers  of  Government  should  be 
exerted  to  secure  this  result.  No  party  that  fails  to 
recognize  the  dominant  nature  of  this  issue  in  American 
politics,  deserves  the  support  of  the  people. 

The  causes  that  impelled  the  organization  ol 
the  Prohibition  party  may  be  briefly  summar- 
ized : 

1.  Prior  to  the  Civil  War,  the  policy  of  taxation 
license  and  revenues  in  the  manufacture  and  sale  ot 
alcoholic  beverages  in  the  United  States  had  not  beei 
formulated  into  State  and  Federal  law.  But  the  neec' 
of  greatly  increased  revenues  to  repair  the  financial 
waste  and  damage  of  the  war  was  made  the  plausible 
pretext  for  imposing  a  heavy  Federal  ta-x  on  the  manu- 
facture of  distilled  and  fermented  liquors.  This  im- 
mense levy,  comprising  nearly  one  third  of  the  total 
direct  revenues  accruing  annually  to  our  government, 
carried  with  it  the  nation's  implied  and  pledged  guar 
anty  of  protection  to  the  brewery  and  distillery 
Logically,  their  increased  product  would  have  govern 
ment  encouragement  in  expanding  Federal  revenues 
and  the  cost  of  the  tax  was  added  to  the  original  pnc< 
of  the  alcoholic  product,  and  was  paid  by  the  consumer 
In  the  era  of  speculation  and  good  prices  immediately 
following  the  war,  the  modern  saloon  found  the  oppor 
tune  time  of  its  inception  and  evolution.  Habits  of 
dissipation  and  lax  public  morals  engendered  by  tht 
war  would  facilitate  its  development.  Added  to  these 
was  the  heavy  foreign  immigration  of  that  period 
bringing  to  our  shores  from  Continental  Europe,  _  its 
well  nigh  universal  habit  of  wine,  beer  and  ale  drinking 
The  State,  and  the  lesser  corporations,  following  the 
government's  initiative,  established  a  system  of  loca, 
tax  or  license  upon  the  traffic  large  enougli  to  appe.-il 
to  the  cupidity  of  the  tax  payer.  Thus  the  modern 
saloon,  buttressed  in  protective  legislation,  the  popular 
dispensary  of  alcoholic  beverages  to  its  numerous  dev- 
otees, and  grounded  in  the  immense  wealth  of  the 
traffic,  has  become  a  powerful  and  _  all  controlling 
liolitical  factor  in  the  moral  and  social  destinies  of 
the  nation. 

2.  The  organization  of  the  liquor  trade  itself  for 
offensive  and  defensive  warfare  against  all  prohibitory 
legislation  would  impel  the  formation  of  a  party  clearly 
opposed  to  their  purposes.  This  trade  organization 
formed  during  the  Civil  War,  resolved  that  they  would 
secure  if  possible  the  repeal  of  all  existing  prohibiiory 
laws,  or  failing  in  this  endeavor,  would  prevent  their 
legal  enforcement.  The  Brewers*  Congress  of  1867 
declared  they  would  sustain  no  candidatv:  of  whatever 
party  in  any  election  who  was  in  any  way  disposed 
toward  total  abstinence.  The  few  States  that  had  out- 
lawed the  drink  traffic  within  their  jurisdiction  found 
it  exceedingly  difficult  if  not  usually  impossible,  to 
enforce  the  prohibitory  law,  inasmucn  as  the  officers 
charged  with  this  duty  were  either  the  willing  tools 
of  tne  traffic,  or  in  personal  habit  and  party  fealty 
opposed  to   the  policy   of   prohibition. 

3.  The  final  cause  for  organizing  a  Prohibition  party 
was  found  in  the  attitude  of  the  Republican  and 
Democratic  parties.  In  national  policy  neither  would 
declare  for  prohibition,  and  both  had  been  arraigned  for 
complicity  with  the  drink  traffic.  The  law  of  license 
prevailed  in  regulating  the  traffic  in  tlie  Federal  terri- 
tories and  in  the  District  of  Columbia,  all  of  which 
were  under  direct  Congressional  control  and  sujier- 
vision.  The  same  Federal  law  of  permission  applied 
to  the  States,  even  to  those  that  had  adopted  statutory 
or  constitutional  prohibition.  By  the  law  of  inter- 
state commerce,  liquors  could  be  shipped  under  certain 
regulations  into  States  where  their  manufacture  and 
sale  had  been  prohibited.  It  was  believed  that  with 
this  conflict  of  State  and  Federal  authority  in  dealinc 
with  the  drink  traffic,  and  a  fealty  to  ruling  political 
parties  that  required  cheerful  and  loyal  acquiescence 
to  both  a  national  policy  of  license  and  a  local  Jaw  of 
prohibition,  that  a  new^  party  was  demanded  which  was 
unreservedly  committed  to  the  complete  overthrow  of 
the  legalized  drink  traffic  in  state  and  nation. 

At  a  session  of  the  Grand  Lodge  of  the  Inde- 
pendent Order  of  Good  Templars  held  at  Os- 
wego, N.  Y..  27  May  1869,  a  meeting  of  those 
favoring  independent   political   action   was   held, 
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and  a  committee  appointed  to  issue  a  call  for  a 
national  convention  to  organize  a  Prohibition 
party.  In  response  to  this  call,  nearly  500  dele- 
gates from  20  States  met  in  Farwell  Hall,  Chi- 
cago, I  Sept.  1869,  adopted  a  platform  of  prin- 
ciples, and  assumed  the  name  of  the  National 
Prohibition  Party.  The  first  national  nominat- 
ing sonveution  was  held  in  Columbus,  Ohio,  22 
Feb.  1872.  The  platform  declared  first  for  en- 
tire and  absolute  prohibition.  It  also  included 
decisive  declarations  on  the  questions  of  public 
service,  finance,  interstate  commerce,  tariff,  labor, 
education,  immigration,  and  favored  equal  suf- 
frage for  women.  Thus  in  the  inception  of  the 
party,  and  for  20  years  following  in  each  suc- 
ceeding nominating  convention,  there  was  a  full 
platform  of  principles  set  forth,  embodying  the 
party  conviction  on  all  the  leading  and  ever  re- 
curring questions  of  national  issue.  In  the 
national  convention  held  at  Cincinnati  in  1892, 
a.  determined  effort  was  made  on  the  part  of 
some  to  abandon  the  broad  platform,  or  at  least 
so  to  minimize  its  utterances  that  the  only  con- 
dition of  full  party  fellowship  required  should 
be  agreement  in  the  suppression  of  the  drink 
traffic.  Although  this  action  was  opposed  by  a 
strong  minority  of  the  convention,  the  advocates 
of  the  measure  won  a  substantial  victory  in  the 
adoption  of  the  15th  resolution  of  the  platform 
known  as  the  "dominant  issue  plank"  which  de- 
clares as  follows : 

(i^)  Recognizing  and  declaring  that  Prohibition  of 
the  h'quor  traffic  has  become  the  dominant  issue  in 
national  politics,  we  invite  to  full  party  fellowship  all 
those  who,  on  this  one  dominant  issue,  are  with  us 
agreed,  in  the  full  belief  that  this  party  can  and  will 
remove  sectional  differences,  promote  national  unity, 
and  insure  the  best  welfare  of  our  entire  land. 

This  action  was  the  entering  wedge  in  a 
party  division  which  culminated  four  years  later 
at  Pittsburg.  In  March  1S95  twenty-one  mem- 
bers of  the  National  Committee  issued  an  ad- 
dress to  the  party,  protesting  against  the  utter- 
ances of  its  Executive  Committee  wherein  an 
apparent  effort  was  made  to  "abrogate,  or  at 
least  disparage,  some  planks  of  the  National 
platform,  and  to  create  the  impression  that  the 
party  does  not  consider  itself  pledged  in  political 
faith,  fealty,  and  effort  to  other  than  the  pro- 
hibition plank  of  its  declaration  of  principles 
made  at  Cincinnati  in  1892." 

In  the  National  Convention  held  at  Pittsburg, 
Pa.,  in  :\lay  1896,  the  contest  for  a  narrow  gauge 
platform  was  renewed.  The  Committee  on 
Platform  presented  both  majority  and  minority 
reports.  After  a  long  and  quite  acrimonious 
discussion  confined  mainly  to  the  proposed  suf- 
frage and  financial  planks  of  the  platiorm,  and 
after  the  financial  plank  proposed  by  the  minor- 
ity had  been  rejected  by  the  Convention  in  a 
majority  of  40  out  of  a  full  total  vote  of  814 
votes  cast,  a  substitute  was  offered  for  the  whole 
platform,  reported  by  the  Resolutions  Commit- 
tee, and  was  upon  motion  adopted.  This  was 
known  as  the  "Single  Issue"  platform,  and  de- 
clared as  follows : 

The  Prohibition  Party  in  national  convention  as- 
sembled declares  its  firm  conviction  that  the  manu- 
facture, exportation,  importation  and  sale  of_  alcoholic 
beverages  lias  produced  such  commercial,  industrial, 
social  and  nolitical  wrongs,  and  is  now  so  threatening 
the  perpetuity  of  all  our  social  and  political  institutions 
that  the  suppression  of  the  same  by  a  national  party 
organized  tlierefor  is  the  greatest  object  to  be  accom- 
plislied  by  the  voters  of  our  country  and  is  of  such 
importance  that  it  of  right  ought  to  control  the  political 


action  of  all  of  our  patriotic  citizens  until  such  sup- 
pression is  accomplished.  The  urgency  of  this  cause 
demands  the  union  without  further  delay  of  all  citizens 
who  desire  the  prohibition  of  the  liquor  trafhc. 

Therefore,  be  it  resolved,  that  we  favor  the  legal 
prohibition  by  state  and  national  legislation  of  the 
exportation,  interstate  transportation  and  sale  of  alco- 
holic beverages;  that  we  declare  our  purpose  to  organize 
and  unite  all  the  friends  of  prohibition  into  one  party, 
and  in  order  to  accomplish  this  end  we  deem  it  but 
right  to  leave  every  Prohibitionist  the  freedom  of  his 
own  convictions  upon  all  other  political  questions,  as 
the  changes  occasioned  by  prohibition  and  the  welfare 
of  the  whole  people  shall  demand. 

At  the  evening  and  closing  session  of  the  con- 
vention, nominations  were  made  as  follows: 
For  President,  Joshua  Levering  of  Maryland. 
For  Vice-President,  Hale  Johnson  of  Illinois. 
Prior  to  this  action,  the  "broad  gauge"  dele- 
gates withdrew  from  the  convention,  held  an  in- 
formal caucus,  and  repairing  to  Braun's  Hall, 
effected  a  new  organization  known  as  the 
"National"  party.  On  a  roll  call  of  member- 
ship, 299  representatives  from  27  States  re- 
sponded. A  broad  platform  was  adopted,  de- 
claring for  the  following  among  other  reforms 
named : 

Prohibition  of  the  drink  traffic ;  equal  suf- 
frage ;  government  issue  of  all  money  with  free 
coinage,  and  government  ownership  and  opera- 
ting of  "Railroads,  telegraphs  and  other  natural 
monopolies." 

In  candidates  the  convention  selected  for 
President,  Charles  E.  Bentley  of  Nebraska,  and 
for  Vice-President,  James  H.  Southgate  of 
North  Carolina.  At  the  election  in  November 
the  National  Party  candidates  received  I3,9S5 
votes.  The  subjoined  table  gives  the  names  of 
the  Presidential  candidates  of  the  Prohibition 
Party  from  its  beginning,  the  year  in  wliich  they 
were  nominated,  and  the  whole  number  of  votes 
cast  for  each  : — 

Year  For    Vice-  Votes 

nominated     For     Pxesident         President  cast 

1872  James     Black  John    Russell  5.607 

1876  Green    Clay    Smith  Gideon    T.     Stewart     9,737 

1880  Neal    Dow  H.    A.    Thompson        10,336 

1884  John    P.    St.    John  William    Daniel  150,626 

1888  Clinton     B.     Fisk  John    A.    Brooks        240,945 

1892  John     Bidwell  James   B.   CranfiU      270,813 

1896  Joshua     Levering  Hale   Johnson  130,753 

1900  John    G.     Wooley  Henry    B.    Metcalf  207,820 

1904  Silas  C.  Swallow  George  W.  CarroU       258,838 

It  may  be  said  that  the  "Single  Issue"  plat- 
form was  reaffirmed  by  the  National  Convention 
of  igoo.  The  States  now  under  full  or  modified 
prohibitory  law  are  Maine,  Iowa,  Kansas  and 
North  Dakota.  In  South  Carolina  the  State 
regulates  the  sale  of  liquors  by  a  so-called  "Dis- 
pensary Law."  In  Georgia,  Texas  and  other 
Southern  States,  under  the  provisions  of  "local 
options,"  many  counties  and  large  areas  of  ter- 
ritory are  under  local  prohibitory  law.  The 
same  is  also  true  in  limited  area  in  other  States 
north  and  west.  The  National  organ  of  the 
Prohibition  party  is  'The  New  Voice,'  published 
in  Chicago.     See  also  Local  Option. 

Ch-\rles  E.  Bentley, 
Presidential  Candidate,  1S96. 

Prohibitive  Duties,  the  taxes  or  system  of 
tariff  iinposed  by  a  government  on  imported 
articles  for  the  protection  and  encouragement 
of  domestic  industries,  or  as  a  retaliatory 
measure  in  the  case  of  a  nation  thus  discrim- 
inating against  the  productions  of  another,  or 
favoring  those  of  other  countries. 

Protective  duties  in  their  various  mutations 
present  problems  of  great  commercial  and  Dolit- 
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i«l  importance,  affecting,  -_ tj^y  do  ^.;c  .^b.e  ^^^^^J^^^l^l^^'^^tZ'^^^  Z 
^^^IS^r'^'oFl^l^lc^^^^  "Sfafso  added  cons.derably  to  tl,eir  ve- 
Uics  of  the  word' the  United  States  at  present  loc.ty.  (See  Ordnance.)  Although  many  at- 
has  a  generarsystem  of  protective  dtities  applied  tempts  were  made  to  perfect  a  breech-loadmg 
to  imports  w^ithout  discrimmation  as  to  their 
origin;  Germany  has  a  multiple  system  com- 
posed of  a  general  and  a  conventional  schedule ; 
France  has  a  multiple  tariff  consistmg  of  a 
maximum  schedule;  while  Great  Britain  is 
practically  a  free-trading  country  without  pro- 
tective duties.  ,     .  ,    . 

These  taxes  are  enacted  by  the  legislative 
branch  of  each  government,  and.  in  the  "general 
system"  as  employed  in  the  United  States,  rec- 
ognizes the  needs  of  the  home  country  solely, 
and  takes  accoiuit  of  foreign  commercial  rela- 
tions only,  when  the  latter  are  in  harmony  with 
home  interests.  The  system  in  use  in  Germany, 
that  of  "general"  and  "conventional"  duties, 
makes  a  distinction  between  goods  which  come 
from  different  nations  on  the  basis  of  mutual 
concessions  and  a  general  understanding,  usually 
ratified  by  treaties,  in  which  some  countries 
receive  the  "most  favored  nation"  or  "conven- 
tional duties"  treatment,  while  to  others  not  so 
favored,  the  original  or  "general"  table  of  duties 
is  applied.  The  multiple  or  double-tariff  system 
of  maximum  and  minimum  impositions  also 
consists  in  having  two  rates  of  duties  for  most 
dutiable  articles.  In  its  application  the  maxi- 
mum rate  corresponds  to  the  "general"  _  table 
described  above,  while  the  minimum  rate  is  im- 
posed on  the  "most  favored  nations."  The  dif- 
ference arises  from  the  double-tariff  system 
being  framed  by  the  legislature  of  a  country,  and 
not  by  international  treaty,  and  the  two  tables 
exhibit  the  exact  limits  in  which  to  iiegotiate 
commercial  treaties,  should  occasion  arise. 

The  agitation  against  heavy  protective  duties 
has  been  continuous,  and  led  to  the  appointment 
in  1882  of  a  tariff  commission,  which  recom- 
mended important  revisions,  some  of  which  were 
embodied  in  the  act  of  1883.  The  McKinley 
tariff  act  was  passed  in  iSgo ;  the  Wilson  act 
in  1894,  and  the  Dingley  act  in  1897.  _  The  ques- 
tion has  been  one  of  great  political  importance, 
and  is  still  (1905)  claiming  the  attention  of 
Congress.  See  Free  Tr.\de  ;  Protection  ; 
United  St.\tes  —  History  of  the  Tariff. 

Projectiles  (from  Lat.  projectarc,  to  thrust 
forward;  Fr.  projecter,  to  project).  In  its 
broadest  sense,  the  term  is  applicable  to  all 
objects  thrown  forward  for  any  purpose  what- 
soever, by  a  quick  impulse.  Specifically,  it  re- 
fers to  the  missiles  thrown  from  the  larger 
forms  of  ordnance ;  the  term  bullet  being  more 
applicable  to  those  fired  from  the  various  forms 
of  small-arms  such  as  muskets,  magazine  rifles 
and  pistols,  revolvers,  etc.  (See  Small-arms.) 
The  earliest  projectiles  used  as  weapons  in  war- 
fare were  the  arrows,  darts,  and  stones,  dis- 
charged by  the  various  forms  of  mediaeval  ord- 
nance such  as  the  ballista  and  the  catapult. 
(See  Ordnance.)  In  the  14th  century,  when 
gun-powder  cannon  came  into  use,  the  arrows 
and  darts  were  entirely  superseded  by  stones, 
which  continued   in  use,  to  a  greater  or  lesser 

extent,  during  several  succeeding  centuries,  al-  tended  the  attempts  to  perfect  rifled  guns,  so 
though  cast-iron  projectiles  were  introduced  for  that  the  use  of  smooth-bored  guns  and  spherical 
general  use  in  the  various  European  countries  projectiles  prevailed  up  to  the  middle  of  the  iQth 
about  the  middle  of  the  15th  century.     The  bet-     century. 


Combination  Time  and  Percussion  Fuse  —  (a)  Shearing 
wire,  (b)  Hammer,  (c)  Steel  needle,  (d)  Deto- 
nating cap.  (e)  Shearing  wire,  (f)  Brass  ball.  (g) 
Centrifugal  bolt,  (h)  Powder  composition.  (U  Cop- 
per   detonator,      (k)    Powder. 

type  of  cannon,  which  would  have  allowed  the 
use  of  still  closer-fitting  projectiles,  they  were 
practically  unsuccessful.     Similar  conditions  at- 


Shrapnel. 


Muzzle-loading    Shell 
(Studded  Shell). 
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All  smooth-bored  ordnance  were  muzzle-load- 
ers. They  fired  solid  round-shot,  case,  common 
shell,  and  shrapnel  shell. 

Solid  round-shot  were  made  of  cast  iron  and 
were  used  against  the  masonry  of  fortifications, 
wooden  shipping,  and  massed  troops.  In  naval 
battles  they  were  often  fired  red-hot,  being 
heated  in  special  ovens  before  insertion  in  the 
gun. 

Case-shot  consisted  of  a  number  of  small 
iron  or  lead  balls  packed  in  metallic  cylinders. 
At  first,  they  were  used  in  a  form  called  "grape," 
and  consisted  of  a  number  of  balls  arranged 
around  a  central  rod  with  a  disk  fastened  at 
each  end  which  together  with  a  series  of  rings 
around  the  several  layers  of  balls,  held  them  in 
place.  The  whole  was  covered  by  a  canvas  bag. 
When  fired,  the  balls  were  broken  loose  in  the 
bore  of  the  gun  by  the  shock  of  discharge,  but 
were  held  together  in  the  bag  for  some  little 
distance  before  final  dispersion.  Grape  was  su- 
perseded by  "canister,"  invented  by  Gen.  Gribeau- 
val  of  the  French  army,  in  which  the  thin  metal- 
lic can  containing  the  balls  broke  up  after 
leaving  the  barrel,  thus  imparting  to  the  smaller 


Grape-shot. 


Palliser  Shell 
(chilled  iron  head). 


shot,  at  the  moment  of  dispersion,  the  velocity 
of  the  projectile  as  a  unit. 

Common  shell  were  first  made  of  two  hollow 
hemispheres  fastened  together  and  the  interior 
completely  filled  with  gun-powder.  They  were 
burst  in  flight  by  time  fuses.  At  first,  the  fuse 
had  to  be  lighted  before  inserting  the  shell  in  the 
gun,  and  resulted  in  many  dangerous  premature 
explosions,  but  in  1747,  the  French  discovered 
that,  if  the  earth  tamping  around  the  shell  were 
omitted,  the  fuse  would  be  ignited  by  the  dis- 
charge. This  not  only  removed  the  great  danger 
of  shell-fire,  but  expedited  loading,  and  increased 
its  use. 

Shrapnel,  perfected  by  Gen.  Shrapnel  of  the 
British  army,  were  designed  for  smooth-bored 
ordnance,  but  their  use  has  been  extended  to 
rifled  guns.  They  were  used  by  the  British  with 
great  effect  during  the  Peninsular  war,  espe- 
cially at  the  capture  of  Saint  Sebastian.  31  Aug. 
1813,  when  the  ramparts  were  cleared  by  shrap- 
nel-fire over  the  heads  of  the  British  storming 


party.  They  are  one  of  the  most  important 
classes  of  shell,  and  when  handled  by  skilful 
artillerists,  are  capable  of  producing  very  de- 
structive results.  A  shrapnel  shell  consists  of  a 
hollow  steel  cylinder  with  walls  somewhat  thin- 
ner than  that  of  the  ordinary  shell.  It  is  filled 
with  a  number  of  lead  or  iron  balls,  and  a  small 
powder  charge  placed  either  in  the  front  or  rear 


Muzzle-loading  Shell 
(Butler  Shell). 


Muzzle-loading  Shell 
(Parrott  Shell). 


end,  just  powerful  enough  to  burst  the  cylinder 
and  disperse  the  balls.  They  are  burst  by  time 
fuses,  or  by  percussion  fuses.  In  the  former, 
the  shock  of  discharge  causes  a  small  plunger 
to  shear  a  retaining  pin  and  explode  a  cap  which 
ignites  a  time  train  at  such  a  point  that  it  will 
explode  the  bursting  charge  after  a  predeter- 
mined number  of  seconds.  Usually,  the  calcu- 
lated time  allows  the  shell  to  get  within  too  yards 
of  the  object,  when  the  balls  are  released  by  the 
bursting  charge  and  continue  onward  in  the 
form  of  a  shower  with  the  velocity  of  the  pro- 
jectile before  bursting.  In  the  percussion  fuse, 
the  shock  of  discharge  causes  a  small  plunger 
to  break  loose  from  its  retaining  wire.  When 
the  shell  strikes,  the  plunger  is  thrown  forward 
against  a  cap  which  it  explodes,  and  thus  ig- 
nites the  bursting  charge  in  the  shell.  Until 
the  earlier  part  of  the  igth  century,  explosive 
shell  had  been  fired  from  mortars  and  howitzers 
only,  but  in  1821,  Gen.  Paixhans  of  the  French 
army  strongly  advocated  their  use  in  long  guns. 
His  shell  guns,  the  "Paixhans,"  were  adopted  in 
the  French  navy  about  1824,  and  led  to  the 
creation  of  armor-clad  ships  which  in  turn  com- 
pelled the  development  of  the  rifled  gun.  (See 
Ordnance.)  At  first,  the  difficulty  of  construct- 
ing gas-tight  breech-mechanisms  caused  the  de- 
velopment of  muzzle-loading  rifles,  but  this  er- 
roneous system  of  construction  did  not  last 
longer  than  a  period  of  25  years  at  the  most, 
and  the  breech-loading  rifle  established  itself 
firmly  about  1875-80. 

Rifling. —  Rifling  was  applied  to  guns  to  in- 
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crease  the  accuracy  of  aim.  and  to  give  greater 
powers  of  penetration  to  the  projectiles  by  in- 
creasing their  velocity  without  lessening  their 
weight.  In  the  muzzle-loading  smooth-bores 
the  "windage"  not  only  impaired  the  accuracy, 
but,  by  allowing  the  powder  gas  to  rush  past  the 
projectile,  reduced  the  velocity  of  its  delivery; 


the  windage  completely,  finally  led  to  the  re- 
moval of  the  studs  and  ribs  altogether.  About 
this  time  the  construction  of  breech-loading  rifles 
had  reached  such  a  stage  of  progress  that  con- 
siderations relative  to  projectiles  were  directed 
into  an  entirely  different  channel.  In  breech- 
loaders the  projectiles  are  thrust  into  the  gun 
from  behind,  therefore  they  could  be  used  slight- 
ly larger  than  the  bore,  provided  the  e.xcess  was 
made  of  some  softer  metal  that  could  be  forced 
into  the  rifling  grooves.  At  first  these  projectiles 
were  coated  with  lead  but  proved  quite  unsatis- 
factory. Subsequently  they  were  fitted  with  cop- 
per bands  around  the  base,  which,  being  slightly 
larger  than  the  bore,  were  forced  into  the 
grooves  as  the  projectile  was  pushed  forward 
by  the  pressure,  and  not  only  took  up  the  rota- 
tion imparted  by  the  rifling,  but  also  acted  as  an 
effectual  gas  check. 

Modern  Projectiles. —  The  projectiles  used  in 
modern  guns  are  common  shell,  armor-piercing 
shell,  shrapnel,  and  canister.  E.\cepting  the 
armor-piercing  shell,  all  of  them  are  practically 
the  same  as  those  already  described  under  cor- 
responding names.  The  first  armor-piercing 
shell  were  designed  by  Sir  W.  Palliser,  of  Eng- 
land, and  were  made  of  chilled  iron,  or  steel, 
with  ogival  shaped  heads,  a  form  combining 
strength  and  sharpness.  They  were  filled  with 
powder  introduced  through  a  hole  in  the  base, 
which  was  subsequently  closed  by  a  strong  screw- 
plug.  They  were  fitted  with  percussion  fuses, 
arranged  to  explode  them  the  instant  after  im- 
pact. Modern  armor-piercing  projectiles  are 
used  capped  or  uncapped.  The  latest  forms  of 
common  shell  are  made  with  hardened  points, 
and    are    designed    to    carry    bursting    charges 


Muzzle-loading   Shell 
(Ribbed  Shell). 


Modern   Armor-piercing   Shell 
(capped). 

while  an  increase  in  the  weight  of  the  projectile 
could  have  been  obtained  only  by  an  increase 
of  calibre  with  a  consequent  loss  of  power.  (See 
Ordnance.)  In  the  muzzle-loading  rifle,  the 
rotation  imparted  to  the  projectile  completely 
eliminated  the  inaccuracy  of  aim  due  to  windage, 
and  by  allowing  the  use  of  elongated  projectiles, 
enabled  an  increase  in  their  weight  without  an 
increase  of  calibre,  so  that  the  longer  and  rela- 
tively narrower  powder  chambers  concentrated 
the  gas  pressure  and  gave  greater  velocities. 
Muzzle-loading  projectiles,  however,  had  to  be 
pushed  into  the  gun  from  the  front  and  were 
necessarily  smaller  than  the  bore,  consequently, 
they  still  allowed  an  escape  of  gas  and  pre- 
vented the  maximum  effect  of  pressure.  The 
earlier  forms  were  provided  with  ribs  or  studs 
which  fitted  into  the  rifling  grooves,  but  as  the 
guns  increased  in  size,  the  great  strain  of  im- 
parting rotation  at  the  instant  of  starting  forced 
out  the  studs  and  wore  away  the  driving  edges 
of  the  grooves.  These  difficulties  were  over- 
come by  substituting  the  system  of  "increasing 
twist"  rifling  for  that  of  the  "uniform  twist,* 
but  did  not  obviate  the  shortcomings  due  to 
windage.  The  use  of  a  flanged  copper  disk  at- 
tached to  the  base  of  the  projectile,  which  ex- 
panded under  the  pressure  of  the  gas  and  cut  of? 


Direct  Acting  Percussion  Fuse — (a)  Safety  fuse,  (b) 
Steel  needles  and  disk,  (c)  Detonating  composition, 
(d)  Powder,     (e)  Bottom  plug. 

equal  to  five  per  cent  of  their  own  weight,  and 
penetrate  armor  at  least  one  half  of  a  calibre 
in  thickness ;  they  are  used  without  caps. 
Armor-piercing  shell  are  made  of  chrome  steel, 
forged  and  tempered,  and  are  designed  to  pene- 
trate any  thickness  of  iron  or  steel  armor, 
through  which  they  may  be  driven,  without  being 
broken  to  fragments  or  deformed  by  the  impact. 
They  are  fitted  with  percussion  fuses  which  are 
actuated  by  the  impact  and  explode  the  shell 
after  penetration.  Those  exceeding  six  inches  in 
calibre  are  not  loaded,  as  their  walls  are  too 
strong  to  be  burst  by  charges  of  ordinary  gun- 
powder. Various  kinds  of  high  explosives,  such 
as  gun-cotton,  nitro-glycerine,  and  certain  picric 
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acid  compounds,  much  stronger  than  any  from 
of  gun-powder,  have  been  used  as  bursting 
charges  with  more  or  less  success,  but  the  ever 
present  danger  from  premature  explosions  due 
to  the  shock  of  discharge,  has  probably  pre- 
vented the  general  adoption  of  any  of  them. 
(See  Explosives.)  The  thickness  of  homo- 
geneous iron  or  steel  armor  they  were  capable 
of  penetrating  was  limited  only  to  their  striking 
velocity,  but  against  face-hardened  armor  they 
broke  into  fragments,  or  were  flattened  out  and 
welded  to  the  plates.  It  was  discovered  that  the 
old  compound  armor  could  be  easily  pierced  by 
them  from  the  soft  side.  This  led  to  the  ex- 
periment of  fitting  soft-steel  caps  over  their 
points,  which  were  found  to  add  greatly  to  their 
powers  of  penetration.  Armor-piercing  shell  are 
generally  about  three  and  a  half  calibres  in 
length,  and  weigh  about  one  half  of  the  cube  of 


Hale  Rocket. 

the  calibre  (expressed  in  pounds).  (See  N.-wal 
Guns.)  The  projectiles  used  in  pneumatic  guns 
form  a  class  by  themselves.  They  are  best  rep- 
resented by  those  discharged  by  the  Zaiinski, 
Sims-Dudley,  and  the  Gathmann  guns.  They 
were  designed  to  carry  large  quantities  of  gun- 
cotton,  nitro-glycerine,  or  other  high  explosives. 
Each  Gathmann  shell  contained  at  least  one 
quarter  of  a  ton  of  wet  gun-cotton,  and  under 
test  showed  great  destructive  powers  at  a  range 
of  5,000  yards.  (See  Ordnance.)  Rockets  form 
still  another  class  of  projectiles  and  are  of  three 
ki-nds  —  war  rockets,  signal  rockets,  and  life- 
saving  rockets.  A  rocket  consists  of  a  paste- 
board or  a  metallic  cylinder  containing  an  in- 
flammable composition  which,  when  ignited, 
generates  a  quantity  of  gas  of  sufficient  power  to 
propel  it  forward.  War  rockets  appear  to  have 
been  first  used  in  Oriental  countries,  and  prob- 
ably were  invented  by  the  Chinese.  They  were 
\ntroduced  in  the  British  service  by  Sir  W.  (3on- 
greve,  about  1827,  who  made  them  of  iron 
cylinders,  and  used  them  for  incendiary  pur- 
poses. Congreve  rockets  were  kept  point-first, 
as  they  were  driven  through  the  air,  by  sticks 
fastened  to  their  bases  parallel  to  the  axis  of  the 
cylinder,  and  worked  on  the  principle  of  the 
feathers  of  an  arrow.    They  were  superseded  by 


the  Hale  rocket  which  is  kept  point-first  by  the 
axial  rotation  imparted  to  the  cylinder  by  a  three- 
curved  shield  attached  to  its  base,  and  actuated 
by  the  pressure  of  the  gas  escaping  from  the 
vents.  Signal  or  sky  rockets  are  small  paste- 
board cylinders  with  cone-shaped  heads,  filled 
viith  the  composition  which  generates  the  pro- 
pelling gas ;  a  small  bursting-charge  of  powder ; 
and  a  quantity  of  other  ingredients  which,  when 
the  rocket  bursts  at  its  highest  point  of  eleva- 
tion, ignite  into  colored  stars  of  great  brilliancy, 
and  visible  at  a  great  distance.  Life-saving  rock- 
ets are  employed  to  carry  a  line  over  a  wreck 
and  thus  establish  communication  between  the 
vessel  and  the  shore. 

Bibliography. —  Special  information  on  pro- 
jectiles may  be  obtained  from:  Cooke,  'Text 
Book  on  Ordnance  and  Gunnery'  ;  Bruff,  'Ord- 
nance and  Gunnery'  ;  IngersoU,  'Text  Book  on 
Ordnance  and  Gunnery'  ;  'Journal  of  the  United 
States  Artillery';  'Proceedings  of  the  United 
States  Naval  Institute';  'Text  Book  on  Am- 
munition (British  War  Office).' 

W.  MoREY,  Jr., 
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Projective  Geometry.  See  Geometry,  Pure 
Projective. 

Prolapsus  Ani,  falling  of  the  anus.  See 
Rectu.m. 

Prolapsus  Uteri,  falling  of  the  womb.  See 
Womb. 

Proletariate,  pro-le-ta'ri-at,  a  general  term 
applied  to  those  Roman  citizens  who  stood 
in  the  sixth  class,  possessing  less  than  1,500 
asses,  or  nothing  at  all.  They  were  ever  after- 
ward distinguished  by  the  name  ol  capite  censi. 
apparently  because  they  were  ta.xed  only  by  head. 
The  term  has  been  revived  in  modern  times  as 
a  desip,nation  of  the  lowest  class  of  the  com- 
munity who  possess  no  capital ;  and  is  frequently 
used  in  socialistic  literature. 

Proloc'utor,  in  the  Lower  House  of  the 
English  Convocation,  a  member  chosen  by  the 
House,  and  presented  to  the  bishops  who  form 
the  Upper  House  as  the  person  through  whom 
all  resolutions  will  be  communicated  to  the 
Upper  House.  The  prolocutor  acts  as  chairman 
and  moderator  of  the  Lower  House. 

Prologue,  in  dramatic  poetry,  (i)  in  the 
Greek  drama,  that  part  of  a  tragedy  preceding 
the  first  appearance  of  the  chorus.  (2)  In  the 
Roman  and  English  drama,  an  address  to  the 
audience  preceding  the  piece  itself.  It  may  be 
either  in  prose  or  verse,  and  is  usually  pro- 
nounced by  one  person.  Among  the  Romans, 
the  player  who  delivered  this  address  was  called 
the  prologus,  and  usually  considered  as  a  per- 
son of  the  drama.  Thus,  in  the  'Amphitryon' 
of  Plautus  (q.v.)  Mercury  appears  as  prologus. 
Prologues  sometimes  relate  to  the  drama  itself, 
and  serve  to  explain  to  the  audience  some 
circumstances  of  the  action,  sometimes  to  the 
situation  in  which  the  author  or  actor  stands 
to  the  public,  and  sometimes  have  no  mimediate 
connection  with  either  of  these  persons  or  sub- 
jects. Shakespeare  makes  use  of  the  prologue, 
as  in  'Henry  V.'  and  the  Restoration  drama 
almost  invariably  employed  it.  It  long  since 
fell  into  disuse,  but  is  occasionally  revived  for 
the  effect  of  quaintness. 
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Prome,  prom,  India,  (i)  a  town  of  Lower 
Burma,  capital  of  a  district  of  the  same  name, 
on  the  Irawadi,  about  i6o  miles  from  Ran- 
goon by  rail.  It  is  a  large  town  surrounded  by 
a  wall,  with  extensive  suburbs ;  owmg  to  the  flat 
ground  on  which  it  is  built  it  is  subject  to 
inundations  from  the  river.  It  has  silk-weavmg 
and  other  industries,  and  exports  silk,  rice,  cot- 
ton, etc.  Pop.  (1901)  27,375-  (2)  The  district 
has  an  area  of  2,914  square  miles,  and  a  pop. 
(1901)  365,860. 

Promessi  Sposi,  I,  pro-mes'se  spo'ze  e,  an 
Italian  romance  by  Alessandro  Manzoni,  pub- 
lished in  1825.  dealing  with  Milan  under  the 
Spanish  rule  of  the  17th  century.  In  fidelity  to 
life,  the  interest  of  its  principal  characters,  and 
the  beauty  and  truth  of  its  descriptions,  it 
stands  as  the  greatest  Italian  historical  romance, 
and  its  author  as  the  creator  of  a  school  of 
historical  novelists. 

Prometheus,  pro-me'thus,  in  Greek  my- 
thology, son  of  lapetus  the  Titan  and  Clymene, 
or  Themis  (according  to  ^Eschylus),  or  Asia 
(according  to  ApoUodorus).  He  is  the  legend- 
ary giver  of  fire  and  all  its  benefits  to  men. 
Hesiod  and  .^ischylus,  the  latter  of  whom  made 
his  story  the  subject  of  a  trilogy  of  which  one 
tragedy,  'Prometheus  Bound,'  is  alone  extant 
as  a  whole,  are  our  chief  authority  for  the  myth 
concerning  Prometheus.  He  is  represented  as 
the  brother  of  Atlas,  Mencetius.  and  Epimetheus. 
According  to  .Eschylus,  Prometheus  took  part 
with  Zeus  against  his  brother  Titans  and  by 
his  craft  and  sage  counsel  rendered  Zeus  victor, 
and  enabled  him  to  ascend  his  father's  throne. 
Later,  objecting  to  the  plan  of  Zeus  to  destroy 
mankind  and  create  a  new  generation  of  beings, 
he  helps  the  weak  ra"ce  of  mortals  by  stealing 
fire  from  the  lightnings  of  Zeus  and  giving  it 
in  a  hollow  reed  to  men,  to  whom  it  had  been 
till  then  denied.  In  revenge  Zeus  has  Prome- 
theus chained  to  a  rock  in  the  Caucasus  by 
Hephaestus  and  his  helpers  Kratos  and  Bia,  and 
sends  a  vulture  to  tear  forever  at  his  vitals, 
not  allowing  him  to  end  his  pain  by  death. 
Steadfastly  Prometheus  bears  his  doom,  aware 
that  in  time  Zeus  will  fall  by  the  hand  of  a  son 
born  to  himself  and  Thetis.  Heracles,  with  the 
consent  of  Zeus,  slays  the  vulture  and  releases 
Prometheus,  who  returns  to  Olympus  and  there- 
after is  the  wise  counsellor  of  the  gods.  It  is 
in  the  above  form  that  the  myth  has  been  most 
generally  accepted,  but  it  was  varied  in  many 
ways  by  different  poets  and  philosophic  inter- 
preters. His  Greek  name,  meaning  *Fore- 
thought"  (that  of  his  brother  Epimetheus,  sig- 
nifying "Afterthought"),  makes  the  underlying 
allegory  apparent.  Prometheus,  as  the  friend 
of  men,  the  wise  helper  in  necessity,  and  in 
some  interpretations  as  a  rebel  against  unjust 
authority,  has  been  much  referred  to  in  litera- 
ture, and  in  modern  times  was  made  the  subject 
of  Shelley's  'Prometheus  Unbound,*  and  of  the 
fragment  of  a  tragedy  by  Goethe.  He  has  also 
been  frequently  represented  in  plastic  art.  Con- 
sult:  Weiske,  'Prometheus  und  sein  Mythen- 
kreis'  (1842)  ;  Holle,  'Die  Prometheussage' 
(1879). 

Promise,  an  engagement  entered  into  by 
one  person  to  perform  or  not  perform  some 
particular  thing.  When  there  is  a  mutual  prom- 
ise between  two  parties  it  is  termed  a  contract. 


A  promise  may  either  be  verbal  or  written.    See 

CONIRACT. 

Promise,  Breach  of.      See  Breach. 

Promissory  Note,  is  an  unconditional 
promise  in  writing  for  the  payment  of  money 
in  a  sum  certain,  absolutely,  and  at  all  events ; 
it  is  negotiable  when  it  is  transferable  from  one 
person  to  another  by  endorsement  or  delivery, 
so  as  to  vest  in  the  party  taking  it  the  legal 
title  to  the  note  and  to  the  property  it  repre- 
sents :  they  are  of  ancient  origin  and  were  in 
use  b}'  the  Romans.  Under  the  law,  generally, 
notes  are  assignable,  so  that  the  assignee  may 
bring  an  action  thereon  in  his  own  name.  The 
usual  parties  to  a  promissory  note  are  the 
drawer,  the  payee  to  whom  it  is  drawn  and 
the  endorser.  The  important  characteristic  of 
a  negotiable  note  is  that  the  person  receiving 
it  does  so  for  value  and  without  notice  of  any 
question  of  title  of  the  previous  holder.  Any- 
thing on  the  face  of  a  note  sufficient  to  put  a 
transferee  upon  inquiry,  subjects  him  to  any 
defenses  between  all  the  original  parties ;  one 
taking  negotiable  paper  that  is  overdue,  does 
so  under  like  conditions.  Possession  of  a 
negotiable  note  which  is  payable  to  drawer,  or 
which  is  endorsed  in  blank,  or  to  the  holder 
specially,  is  presumed  to  be  legal  in  every  re- 
spect. A  note  to  which  any  signature  is  at- 
tached, through  which  the  holder  claims,  that 
has  been  forged,  is  not  good.  The  holder  of 
a  note  can  bring  an  action  thereon,  e.xcept  that 
it  is  payable  to  another,  especially  a  note  en- 
dorsed in  blank.  If  a  note  is  made  subject  to 
any  conditions  as  to  demand  or  notice,  same 
must  be  first  complied  with  before  action  can 
be  brought.  Protesting  of  a  note  is  the  declara- 
tion by  the  holder  against  any  loss  on  account 
of  non-payment;  its  object  is  to  give  notice  to 
the  endorsers  of  their  consequent  liability;  such 
notice  is  essential,  and  it  is  customary  that 
protest  be  made  by  a  notary  public.  Many 
important  subjects  in  relation  to  the  laws  gov- 
erning promissory  notes  are  the  subject  of 
statutes,  which  differ  in  various  jurisdictions. 
See  also  Indorsement;  Negoti.\ble  Paper; 
Note. 

Prong'buck,  the  American  pronghorned 
goat-antelope  (Antilocapra  ainericana),  one  of 
the  two  sole  living  representatives  on  the  Ameri- 
can continent  of  the  large  series  of  Old  World 
antelopes  (Bovida),  the  other  being  the  Rocky 
Mountain  goat  (,Orcamnos  montanus),  which  is 
more  nearly  a  true  antelope  than  a  goat. 
Although  almost  universally  known  as  "ante- 
lope," the  pronghorn  differs  so  greatly  from 
the  true  antelopes  that  it  is  made  the  type  of 
a  distinct  family  {Autilocaprida),  having  affini- 
ties alike  with  the  giraffes,  deer,  and  goats.  The 
horns,  while  resembling  those  of  the  true  ante- 
lopes and  the  Boznda  generally  in  consisting 
of  a  bone-core  covered  by  a  horny  sheath,  differ 
from  those  of  all  Bovidir  m  the  presence  of  a 
short  anterior  spur  or  branch.  Furthermore 
they  are  more  or  less  densely  and  extensively 
covered  with  hair,  thus  resembling  the  horns 
of  the  giraffe.  But  by  far  the  most  remarkable 
peculiarity  of  these  horns  is  that  they  are  shed 
annually  like  a  deer's  antlers.  So  skeptical  were 
zoologists  as  to  the  possibility  of  a  hollow- 
horned  ruminant  shedding  its  horns,  that, 
although    the    fact   was   known   to    hunters    for 
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many  years,  and  had  been  repeatedly  reported, 
it  was  not  until  1865  to  1868  that  the  truth  of 
these  reports  became  fully  established.  The 
entire  horn  is  not  shed  as  in  the  case  of  deer, 
but  only  the  horny  sheath,  the  bony  core  re- 
maining intact  and  permanent,  and  its  epidermal 
covering  immediately  beginning  to  regenerate 
a  new  horn. 

The  pronghorn  is  about  three  feet  high  and 
five  feet  long,  with  a  very  short  tail,  slender 
legs,  pointed,  erect  ears,  and  extremely  large 
eyes.  Two  important  characteristics  are  the 
absence  of  the  small  accessory  hoofs  from  both 
fore  and  hind  feet,  and  the  hairiness  of  the  end 
of  the  muzzle  except  along  a  narrow  median 
line.  The  color  is  a  variable  and  somewhat 
mottled  brown,  with  a  chestnut  colored  mane 
and  a  brilliant  white  rump  patch  or  so-called 
recognition  mark.  Both  sexes  have  horns ;  but 
those  of  the  female  and  young  are  smaller  and 
simple.  Since  the  disappearance  of  the  bison, 
the  prongbuck  is  the  most  characteristic  rumi- 
nant animal  of  the  great  western  plains.  Al- 
though the  progress  of  settlement  has  much 
diminished  its  numbers  and  reduced  the  limits 
of  its  range  both  easterly  and  westerly,  the 
prongbuck  still  holds  its  own  over  an  area  ex- 
tending for  about  30  degrees  from  Saskatchewan 
on  the  north  to  the  Mexican  state  of  Zacatecas 
on  the  south,  and  from  the  Dakotas  and  Kansas 
westward  through  the  Rocky  Mountains  and 
in  the  Cascades  into  Oregon.  It  occurs  in 
Arizona  and  at  a  few  points  in  California,  but 
is  absent  from  large  areas  in  Colorado,  Utah, 
New  Mexico,  and  Arizona.  Prongbucks  live  in 
bands  on  the  open  plains  or  in  the  hilly  coun- 
tries ;  bucks,  does,  and  fawns  associating  during 
the  greater  part  of  the  year,  but  at  the  close 
of  the  gestation  period,  which  varies  from 
March  to  September,  according  to  latitude,  the 
pregnant  does  separate  to  drop  their  two  fawns 
in  solitude,  and  the  old  bucks  wander  into  the 
wooded  hills.  Their  natural  food  consists  al- 
most entirely  of  grass,  though  grain,  apples, 
etc.,  will  be  eaten  in  captivity.  They  are  won- 
derfully alert  animals,  with  keen  senses,  and  so 
timid  that  they  retreat  on  the  slightest  alarm, 
but  withal  so  curious  that  they  soon  pause  to 
gaze  at  the  cause  of  their  alarm.  Their  speed 
is  marvelous,  and  their  bounds  of  tremendous 
extent,  but  their  power  of  endurance  is  not 
great  and  they  never  leap  over  an  obstacle  of 
any  height.  They  may  be  domesticated  with 
comparative  ease  and  sometimes  breed  in  cap- 
tivity; and  it  is  said  that  a  fence  of  only 
three  or  four  feet  high  is  quite  sufficient  to  con- 
fine them.  Owing  to  the  excellence  of  their 
flesh,  though  it  is  rather  dry,  and  their  splen- 
did game  qualities,  they  are  much  sought  by 
hunters.  The  methods  most  in  vogue  are 
coursing  with  grey  or  deer  hounds,  running 
with  relays  of  horses,  and  ^talking,  the  latter 
especially  requiring  much  skill,  though  they  may 
be  lured  toward  the  concealed  hunter  by  an 
appeal,  by  means  of  a  fluttering  colored  cloth 
or  handkerchief,  to  their  inordinate  curiosity. 
The  Indians  hunted  them  by  stalking,  some- 
times dressed  in  the  skin  of  one  of  their  kind ; 
by  driving  them  into  brush  enclosures,  over 
which  they  would  not  leap ;  and  in  other  ways. 
Consult:  Caton.  '.'\nteIope  and  Deer  of  .Amer- 
ica'   (Boston   1881);   Roosevelt,   'American   Big 


Game  Hunting'  (New  York  1901)  and  'The 
Deer   Family'    (New   York   1902). 

Pro'noun,  a  part  of  speech  which  takes  the 
place  of  the  noun,  to  avoid  too  frequent  repeti- 
tion of  the  noun.  It  differs  from  the  noun  in 
this,  that  whereas  the  noun  stands  always  for 
some  definite  object  or  concept  or  class  of  con- 
cepts, for  example,  Chicago,  man,  house,  the  pro- 
noun may  stand  now  for  a  given  concept  or  class 
of  concepts  ;  but  again  for  a  totally  different  one  : 
thus  the  pronoun  has  no  fixed  denotation :  "it" 
may  stand  for  "Chicago,"  or  "horse,"  or  "uni- 
verse." A  usual  classification  of  pronouns  di- 
vides them  into  those  personal  (I,  thou,  he,  she, 
it,  me,  you,  they),  demonstrative  (the,  this, 
that),  interrogative  (who?  which?  what?),  pos- 
sessive (my.  thy,  his,  her,  hers,  its,  our,  ours, 
your,  yours,  their,  theirs,  whose),  relative  (who, 
whom,  which,  that),  and  indefinite  (any,  aught, 
some,  each,  every,  other,  etc.)  :  but  the  demon- 
stratives and  the  indefinites  do  not,  as  a  rule, 
fall  under  the  definition  of  pronoun.  Worthy 
of  note  is  the  general  going  out  of  use  (at  least 
in  polite  society  when  equals  address  equals) 
in  all  modern  languages,  of  the  personal  pro- 
noun (and  its  possessive)  of  the  second  person 
singular,  thou,  thy,  thine,  and  the  substitution 
for  it  of  the  second  person  plural,  or  (in  Ger- 
man) the  third  person  plural,  or  of  a  form 
signifying  "your  worship"  or  the  like. 

Pronun"ciamen'to,  in  Spanish-.\merican 
republics  a  proclamation  against  the  existing 
government,  intended  to  serve  as  a  signal  of 
revolt.  The  word  contreprontmciamento,  that 
is,  counterproclamation,  also  occurs. 

Pronuncia'tion,  the  act  of  uttering  words 
or  articulate  sounds  of  the  voice.  The  alpha- 
betic characters  are  designed  to  represent  with 
more  or  less  precision  the  voice-sounds  of  a 
language ;  and  if  all  those  sounds  have  each  its 
proper  sign,  a  written  word  will  be  a  sure  index 
of  its  pronunciation.  The  alphabet  of  the  Span- 
ish language  is  nearly  perfect  in  this  respect. 
In  Spanish  the  vowels  have  each  one  quality  of 
sound :  in  whatever  situation,  they  have  each  but 
one  value,  and  a,  e,  i,  o,  and  u  are  pronounced  re- 
spectively as  a  in  father,  ei  in  rein,  ee  in  see,  o 
in  lone,  and  00  in  moon.  The  consonants,  too, 
have  only  one  sound,  except  that  before  the 
vowels  a,  o  and  u,  and  before  consonants,  c  has 
the  sound  of  k,  and  g  the  hard  sound  of  g  in  get ; 
also,  to  represent  special  sounds,  1  is  doubled 
(lleno,  pron.  I'yauio)  or  a  diacritical  mark  is 
used  (aho,  pron.  ahnyo).  Not  so  in  English. 
In  English  each  of  the  vowel  and  consonant 
signs  designates  various  sounds.  Thus  the 
vowel  sign  a  denotes  at  least  six  different  vowel 
sounds:  e  at  least  four;  i  at  least  three:  o  (in- 
cluding 00)  seven,  and  u  in  four;  often  they  are 
silent,  representing  no  sound.  Many  of  the  con- 
sonants, too,  though  not  to  the  same  extent  as 
the  vowels,  represent  each,  whether  singly  or 
compounded,  two  or  more  different  sounds ; 
examples :  cede,  call,  child,  machine,  chemic. 
Other  consonants  which  stand  for  more  than 
one  sound  are  s  (sat,  has,  sure),  t  (tan,  thin, 
thine,   nation),  n    (sin,  sing)  ;   etc. 

The  different  sounds  represented  by  the  vowel 
sign  a  are:  (i)  the  short  vowel  sound  which  it 
oftenest  represents :  it  is  heard  in  man,  cab :  this 
sound  is  almost  peculiar  to  English:  it  differs 
slightly  from  the  short  a  of  French,  and  consid- 
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erably  from  the  short  a  of  German;  Germans 
who  are  beginning  to  learn  English  have  diffi- 
culty at  first  in  producing  this  English  vowel 
sound  and  instead  of  man  say  men.  het  instead 
of  hat.  (2)  The  long  sound  of  a  as  in  hate,  late : 
its  sound  is  that  represented  in  other  languages 
by  the  second  vowel  e;  in  German  and  other 
languages  the  sound  of  the  word  bane  would  be 
represented  by  ben  or  behn  or  ben,  etc.  (3) 
The  sound  of  a  (however  represented — by  a, 
or  ei,  or  ea,  etc.) — before  r  in  the  same  syllable, 
as  in  share,  bear.  A  vulgar  mispronunciation 
of  such  words  is  shar,  bar;  in  Irish  pronuncia- 
tion the  a  in  share,  bear,  pear,  etc.,  has  precisely 
the  same  sound  as  in  shape,  lane,  bane.  (4)  The 
sound  of  a  in  father,  calm,  far :  this  is  usually 
styled  the  Italian  sound  of  a.  (s)  The  sound  of 
a  in  ask,  branch,  pass,  differing  from  the  pro- 
nunciation of  the  same  letter  in  at,  tan,  pan :  it 
is  the  short  sound  of  the  a  in  fallier.  In  Eng- 
land and  New  England  the  distinction  is  made 
between  the  sound  of  a  in  branch,  ask,  etc.,  and 
the  a  in  ban,  ran ;  elsewhere  in  tlie  United  States 
it  is  not  observed.  (6)  The  sound  of  a  in  all, 
warm,  talk,  is  peculiar  to  English;  it  is  much 
broader  than  a  in  German  words  all,  fall.  (7) 
The  sound  of  a  in  what,  wander,  is  peculiar  to 
English ;  it  is  represented  by  o  in  not,  gone,  etc. 
The  sounds  of  e  are  (l)  its  short  sound  as  in 
net,  sent;  (2)  the  long  sound  as  in  obese,  mete, 
green :  this  sound  is  represented  in  most  other 
languages  by  the  third  vowel  i;  (3)  the  sound 
which  it  has  in  vein,  rein :  in  other  languages 
this  is  the  primary  sound  of  this  vowel ;  (4)  the 
sound,  peculiar  to  English,  which  it  has  before 
the  letter  r  as  in  per,  confer.  Three  sounds  are 
represented  by  i;  namely:  (l)  the  short  sound 
as  in  pin,  bin;  (2)  tlie  corresponding  long  sound 
as  in  marine :  this  is  the  regular  sound  of  i  in 
other  languages ;  in  English  i  is  so  sounded 
only  in  a  few  words;  (3)  the  long  sound  heard 
in  pine,  ride:  this  is  a  diphthong  and  equal  to 
ei  or  ai.  The  vowel  o  represents  the  following 
sounds:  (i)  Its  primary  sound  in  English  and 
other  languages,  as  in  ode,  lone;  (2)  a  short 
sound  peculiar  to  English,  as  in  not,  nod :  this 
is  not  the  o  of  ode  shortened ;  the  shortened  o 
of  ode  is  unknown  in  English;  (3)  the  obscure 
short  sound  (same  as  that  of  u  in  but)  heard  in 
other,  son,  done ;  (4)  the  sound  heard  in  prove, 
move :  this  is  the  long  vowel  u  of  German, 
Spanish,  etc.,  and  the  ou  of  French;  (5)  the 
same  sound  shortened,  as  in  wool,  book,  took ; 
(6)  a  sound  closely  resembling  that  of  a  in  all : 
it  occurs  when  o  is  followed  by  r  in  the  same 
syllable,  as  in  order,  corner;  in  Irish  pronuncia- 
tion this  o  has  the  same  sound  as  a  in  all.  The 
sounds  represented  by  u  are :  (i)  that  heard  in 
rule,  rumor,  Lucifer :  here  it  is  equal  to  00  in 
moon,  and  it  represents  the  sound  of  u  in  Ger- 
man, Spanish,  Italian,  etc.,  but  not  in  French; 
(2)  the  corresponding  short  sound  heard  in  put, 
bull;  (3)  the  peculiar  sound  given  it  before  r 
ill  the  same  syllable,  as  in  urge,  urn;  (4)  the 
diphthongal  sound  that  u  has  in  union,  pure :  here 
u  is  equal  to  yu  or  cu.  In  the  United  States  long 
u  after  1  has  always  the  sound  of  00  in  ooze; 
but  dictionaries  which  represent  the  pronuncia- 
tion of  such  words  as  lurid,  luce,  in  England, 
give  to  the  u  the  same  value  it  has  in  cure,  that 
is,  the  _  diphthongal  sound  (I'yurid,  I'yuce), 
though  in  the  same  dictionaries  the  u  in  luna, 
lunary,   ludicrous,   etc.,   is   represented  the  same 


as  in  rule.  In  the  United  States  the  u  in  such 
words  as  duty,  tulip,  is  commonly  mispronounced 
as  dooty,  toolip,  instead  of  d'yuty,  t'yulip ;  the 
Irish  mispronunciation  of  such  words  is  jooty, 
tshoolip. 

In  the  pronunciation  of  various  consonants 
English  is  peculiar,  or  dilTers  from  other  lan- 
guages ni  sundry  respects;  for  example,  ch  in 
English  words  is  equal  to  tsh  (chat),  or  to  sh 
(chivalry)  or  to  k  (chcmism).  The  d  and  t  of 
English  are  pronounced  with  the  tip  of  the 
tongue  touching  the  gums  well  above  the  teeth ; 
in  other  languages  the  contact  is  at  the  roots  of 
the  teeth.  The  th  in  thin  is  almost  peculiar  to 
English,  but  the  same  sound  exists  in  Spanish ; 
the  sound  of  th  in  thy,  that,  is  peculiar  to  Eng- 
lish. In  Irish  pronunciation  the  sound  of  th  in 
thank,  thousand,  is  produced  by  firm  contact  of 
theend  of  the  tongue  with  the  teeth  and  forcible 
emission  of  the  breath.  In  the  Irish  pronuncia- 
tion of  thy,  that,  there  is  also  contact  of  the 
tongue  with  the  teeth  and  gums. 

Prony,  pro-ne,  Gaspard  Clair  Franjois 
Marie  Riche,  Baron  de,  French  engineer:  b. 
Chamelet,  Rhone,  22  July  1755;  d.  Asnieres, 
Seine,  28  July  1S39.  He  received  his  technical 
education  at  the  Ecole  des  Fonts  et  Chaussees. 
As  assistant  to  the  civil  engineer  Perronet  he 
was  employed  in  building  the  bridge  De  la  Con- 
corde at  Paris,  and  the  restoration  of  the  harbor 
of  Dunkirk.  Made  head  of  the  board  of  sur- 
vey, in  1791  he  superintended  the  construction 
of  new  trigonometrical  tables,  extended  to  25 
decimal  places,  necessitated  by  the  establishment 
of  the  metric  system.  This  great  work  in  17 
volumes  is  preserved  in  manuscript  at  the  Obser- 
vatory at  Paris.  In  1794  be  was  appointed  pro- 
fessor of  mathematics  at  the  polytechnic  school, 
and  in  1798  director  of  the  Ecole  des  Fonts  et 
Chaussees.  Under  Napoleon  he  executed  im- 
provements in  the  harbor  of  Genoa,  Ancona 
and  Venice,  and  in  the  navigation  of  the  Po. 
He  wrote  several  works  of  a  technical  character 
connected  with  the  engineering  operations  of 
which  he  had  charge. 

Proof  (in  law).      See  Evidence. 

Proof,  Ontological,  or  Ontological  Proof. 
See  Ontology. 

Proof-reading,  in  typography,  the  correc- 
tions to  be  made  on  a  "proof"  of  printed  raattei 
are  marked  on  the  margin ;  and  for  this  purposf 
an  established  set  of  signs  is  used.  The  follow- 
ing specimen  of  a  proof  exhibits  the  applicatioi 
of  most  of  these  signs : 

'To  rule  the  nxtions  wHh  impeiial 

5w(^y,  to  impose  terms  of  peace,  to  '  * 

spare  the  humbled,  and  to  rcush  the  '  iK 

proud,   resigning  Itto'  others  to  de-  '  i 

scribe  the  courses  of  the  heavens,  and  *  | 
explain  the  rising  stars ;  this,  to  \ise 

the  words  of  the  poet  of  the  y€neid  *  //«/«•. 
in  the    apostrophe    of  Anchises    to 

Fabius  in  the  Shades ^was  regarded  *  ,/ 

as  the  proper  province  of  a  Roman.  *  S.  «tps. 

The  genius  of  the  people  was  «»«»  '  slet. 

more  adverse  to  the  cultiv^:tion  of  the  '  g 

physical  sciences  than  that^the  Euro-  *  nj 
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"  Run  an. 
'  Capt. 


pean  Greeks ^and  |seen|  we  have]  that       .*  ;/  •  fr. 

theiatlerlert  experimental  philosophy 

chiefly  in  the  hands  of  the  ^sian  and  •"  zif. 

Africao  colonists^  The  elegant  litera-        *  ® 

ture  and  metaphysical  specutllations  "  8 

of  Athens,  her  histories,  dramas,  epics,        '/r. 

and  orations,  had  a  numerous  host  of 

admirers  in  Italy,  but  a  feeling  of  "  Roman. 

indifference   was   displayed    to .  the 

practical  science  of  Alexandria.  ['This  ^  New  lint 

repugnance  of  the  Roman  mincT  at      ,.       . .. 
,  "and  Us 

Dome  to  mathematics  and  physics,  despotism 

extending  from  the  Atlantic  to  the  abroad, 

IndianO  cean,  from  Northern  Britain        '  Ji   ^  ~ 
to  the  cataracts  of  the  Nile,  annihi- 
lated in  a  measure  «H-  pure  sciences      '"  tht 
in  the  conquerea  districts  where  they"     " 
nad  4Mi4-been  pursued,  and  prohibiten       "  $ 
attention   to  them   in   the    mother        "  -/ 
country.      ') 

CLong,  indeed,  after  the  age  of 
Ptolemy,  the  school  in  connection 
with  which  he  flourislied,  remained 
in  existeiice  ;a&c,  »     V 

(i)  A  wrong  letter.  After  every  mark  of  cor- 
rection a  line  |  should  be  drawn,  to  prevent  its  being 
confounded  with  any  other  in  the  same  line.  (2)  \ 
word  or  letter  to  be  transposed.  Where  letters  only 
are  10  be  transposed,  it  is  better  to  strike  them  out, 
and  write  them  in  their  proper  sequence  in  the  margin, 
like  a  correction.  (3)  A  space  wanted.  This  mark  is 
also  used  when  the  spacing  is  insufficient.  (4)  A  space 
or  quadrant  sticking  up.  (5)  Alteration  of  type.  One 
line  is  drawn  under  the  word  for  italics,  two  for  small 
capitals,  three  for  CAPIT.\LS.  (6)  Correction  or 
insertion  of  stops.  (7)  A  word  struck  out,  and  after- 
ward approved  of  (Latin  stet,  "let  it  stand").  (8)  A 
turned  letter.  (9)  An  omission.  (10)  A  letter  of  a 
wrong  font.  (11)  A  word  or  letter  to  be  deleted.  (12) 
Alteration  of  type.  (13)  A  new  paragraph.  (14)  In- 
sertion of  a  clause.  (15)  A  space  to  be  removed  or 
diminished.  (16)  A  wrong  word.  (17)  When  letters 
or  lines  do  not  stand  even.  (18)  Mark  for  a  hyphen. 
(19)  No  new  paragraph.  (20)  The  manner  in  which 
the  apostrophe,  inverted  commas,  the  star,  and  other 
references,  and  superior  or  "  cock-up  "  letters  and  figures 
are  marked. 

The  immediate  object  of  a  proof-reader  or 
corrector  is  to  observe  and  tiiark  every  error 
and  oversight  of  the  compositor,  with  a  view  to 
make  the  printed  sheet  a  perfect  copy  of  the 
author's  manuscript.  This  is  on  the  supposition 
that  the  manuscript  itself  is  quite  correct,  which 
is  seldom  the  case ;  and  therefore  tlie  duty  of  a 
good  reader  extends  to  seeing  that  there  arc  no 
inconsistencies  in  orthography,  punctuation,  ab- 
brevations,  etc.,  and  in  many  cases  to  the  veri- 
ficatioii  of  quotations,  dates,  and  proper  nanics. 
Where  extensive  alterations,  omissions,  or  addi- 
tions are  likely  to  be  made  by  writer  or  editor, 
it  is  more  convenient  to  take  the  proofs  on  long 
slips,  before  division  into  pages.  The  making  of 
new  paragraphs,  or  the  suppression  of  those  in 
type,  should  be  avoided  as  causing  trouble  and 
expense. 

The  duty  of  securing  consistency  in  spelling 
and  punctuation  is  especially  important  in  the 
case  of  works  on  which  several  writers  are  em- 
ployed,   such    as    newspapers    and   cyclopaedias. 


The  corrector  has  also  to  direct  his  attention 
to  the  numbering  of  the  pages ;  to  the  arrange- 
ment of  chapters,  paragraphs,  and  notes ;  to  run- 
ning titles,  etc.  It  is  part  of  his  business  to 
observe  the  mechanical  defects  of  the  work  — 
defective  types,  turned  letters,  inequalities  of 
spacing  between  words,  sentences,  and  lines, 
crooked  lines,  and  to  secure  symmetry  in  verses, 
tables,  mathematical  operations,  and  such  like. 
In  almost  all  cases  two  proofs  arc  taken,  and  in 
difficult  works,  such  as  those  in  foreign  lan- 
guages, tables,  etc.,  even  more.  Lastly  follows 
the  revision,  in  which  little  more  is  done  than 
seeing  that  the  compositor  has  made  all  the  cor- 
rections marked  on  the  last  proof.  It  is  usual 
for  the  writer  or  author  to  reserve  the  correc- 
tion of  the  second  proof  for  himself.  The  work 
of  a  proof-reader  is  more  diflkult  than  the 
uninitiated  would  believe.  It  requires  exten- 
sive aiid  varied  knowledge,  accurate  acquaint- 
ance with  the  art  of  typography,  and,  above  all, 
a  peculiar  sharpness  of  eye,  which,  without  los- 
ing the  sense  and  connection  of  the  whole,  takes 
in  at  the  same  time  each  separate  word  and 
letter.    See  Printing;  Typography. 

Propagan'da,  a  shortened  name  for  the 
congrci^iitio  dc  propaganda  tide  (congregation 
for  propagating  tlie  faith),  founded  by  Gregory 
XV.  in  1622.  It  consists  of  a  number  of  car- 
dinals with  the  cardinal  prefect  at  their  head, 
has  a  secretary  and  five  subalterns  as  heads  of 
five  chief  departments,  and  a  vast  number  of 
inferior  agents  or  employees.  It  is  the  central 
missionary  association  of  the  whole  Roman 
Catholic  Church,  and  superintends  and  guides 
missionary  operations  in  all  parts  of  the  world. 
Connected  with  it  is  the  collegium  sett  setitina- 
riuin  de  fropaganda  fide,  instituted  by  Urban 
Vni.  (1627)  for  the  education  of  missionaries, 
students  of  all  nationalities  being  here  received 
and  trained  and  maintained  free  of  expense,  from 
the  age  of  14  years.  Converts  to  the  Roman 
Catholic  Church  who  have  come  to  Rome  are 
instructed  and  supported  by  its  funds.  Bishops 
and  other  clergy  who  have  been  missionaries 
are  also  welcomed  and  supported  there.  The 
Roman  Propaganda  has  a  printing-press,  cele- 
brated for  the  works  which  issue  from  it.  The 
efforts  of  the  propaganda  are  directed  particu- 
larly to  countries  outside  of  Europe.  All  the  earth 
is  divided  by  it  into  provinces.  In  close  con- 
nection with  it  stand  a  number  of  seminaries  or 
colleges  for  missionaries  in  various  countries, 
including  England  and  Ireland. 

Propagation  of  the  Gospel,  Societies  for. 

See  Missions,  Foreign  Protestant. 

Propeller.      See  Screw-Propeller. 

Propertius,  pro-pcr'shT-iis,  Sextus,  Latin 
poet :  b.  Assisium,  Umbria,  about  50  b.c.  ;  d.  Rome 
about  15  B.r.  He  is  ranked  as  the  greatest 
elegiac  poet  of  Rome.  He  was  deprived  of  his 
estate  in  the  course  of  the  agragrian  confisca- 
tions and  reduced  to  comparative  indigence. 
Nevertheless  he  acquired  a  good  education  and 
was  urged  to  take  up  the  profession  of  advocate, 
but  seems  to  have  preferred  devoting  his  ener- 
gies to  light  literature  and  affairs  of  the  heart, 
in  which  his  love  for  the  woman  in  his  poems 
called  "Cynthia"  (her  real  name  was  Hostia). 
finally  gained  the  ascendant  and  is  reflected  in 
much  of  his  best  writing.  Propertius  numbered 
among  his  friends  Virgil  and  Ovid  and  engaged 
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the  patronage  of  Maecenas.  With  Horace  his 
relations  do  not  appear  to  have  been  friendly. 
He  was  of  a  delicate  constitution,  pale  and  thin 
in  person  and  of  an  emotional  temperament  in 
which  melancholy  seems  to  have  had  a  large 
share,  particnlarly  in  his  late  years.  It  is  said  of 
him  that  he  was  very  careful  about  his  personal 
appearance,  almost  foppish  in  his  attention  to 
dress  and  gait.  The  poems  of  Propertius  con- 
sist of  a  collection  of  elegies  in  four  books, 
which,  however,  contain  many  gaps  and  have 
been  in  some  instances  more  or  less  disfigured 
by  corruptions.  They  are  in  their  outward  form 
modeled  somewhat  after  the  manner  of  the 
Alexandrine  poets  Callimachus  and  Philetas.  He 
excels  in  the  presentation  of  quiet  description 
and  emotion,  "a  fine  and  almost  voluptuous 
feeling  for  beauty  of  every  kind,  and  a  pleading 
and  almost  melancholy  tenderness,"  English 
translations  have  appeared  by  Palmer,  Paley, 
and  Postgate.  The  best  texts  are  those  by 
Hertzberg  (1S43-5)  ;  Keil  (1850);  and  Haupt 
(i88s). 

Property,  in  law,  is  the  right  and  interest 
which   one   has    in    lands,   and   chattels,   to   the 
exclusion  of  others ;    the   term    includes   every- 
thing that  is  the  subject  of  ownership,  and  in 
its  proper  sense  the  term  means  tangible  things 
and    rights    which   accompany,   or   are    incident 
to,    the    use    and    enjoyment    or    disposition    of 
things.      Property   is    usually   divided    into   two 
classes,    real   and   personal.     Real   property   in- 
cludes land,  and  as  well,  all   rights  in  connec- 
tion  therewith.     Personal   property  may  be  di- 
vided into  two  classes  —  absolute  and  qualified; 
the  former  is  that  which  is  one's  own  without 
any    qualification    whatever ;    qualified    property 
consists  in  the  right  which  one  may  have  in  it, 
but    which    right    is    lost    when    possession    or 
dominion    ceases, —  such    for    instance    as    wild 
animals.     One  in  possession  of  goods  on  which 
he    has   a    lien,    though   not    the   owner,   has   a 
qualified    property    in    them,    while    the    owner 
has   the   absolute   property.      Personal    property 
may  be  in  possession  or  in  action ;  the  former 
being  tangible  objects,  and  the  latter  consists  of 
a  leg:al  right, — •  such  as  the  right  to  sue.     Prop- 
erty is  lost  through  the  act  of  the  owner  convey- 
ing or  alienating  it,  which  can  be  done  if  the 
legal  capacity  to  make  a  contract  exists,  by  ab- 
solutely abandoning  the  title,  or  by  the  operation 
of  law,  as  a   forced   sale,  to  complete   the   ful- 
filment  of   an   obligation ;    by   confiscation,   pre- 
scription, capture  by  public  enemy ;  or  property 
may  be  lost  by  the  act  of  God,  as  in  the  death 
of  an  animal,  or  by  destruction  through  natural 
causes.     Some  classes  of  property  are  described 
as  mixed  property,  that  is,  not  altogether  real, 
or  personal,  but  composed   of  both, —  such   for 
example  as  heirlooms  or  monuments.     In  many 
jurisdictions    of    the    United    States    what    con- 
stitutes personal   property  is  defined  by  statute. 
The    most    important    distinction    between    real 
and    personal    property    is    the    fact    that    real 
property  is  generally  immovable,  including  land 
or  anything  that  is  physically  attached  or  affixed 
to  it,  and  certain  things  that  may  ordinarily  be 
regarded  as  real  property,  are  under  some  cir- 
cumstances  deemed   to   be   personal   property 

such  for  example  as  the  buildings  placed  on  the 
land  of  another  under  an  agreement  to  remove 
them,  growing  crops,  trees,  or  minerals  in  the 
earth.      Personal     property    may    become     real 


property  by  being  attached  to  the  soil.     Prop- 
erty   is    frequently    termed    a    chattel,    a    term 
somewhat  more  extensive  than  goods.     Chattels 
are  divided  into  two  classes,  real,  and  personal, 
an  instance  of  the  former  being  limited  estate  in 
land,  and  an  instance  of  the  latter,  any  movable 
property.     The  ownership  of  personal  property 
includes  the  right  to   use  and  dispose  of  it  at 
will,  provided  such  disposition  is  consistent  with 
the    rights    of    others    and    the    public    welfare. 
Through  contract  one  may  become  a  limited  or 
qualified   ow'uer   of  personal    property.      In   the 
tfnited   States   ownership   of   property   and   the 
rights    connected   therewith   are   expressly   pro- 
tected   by    constitutional    provisions,    the    most 
important  of  which   are  to  the  effect  that  pri- 
vate property  shall  not  be  taken  for  public  use 
without  just  compensation,  and  that  no  person 
shall  be  deprived  of  property  without  due  pro- 
cess of  law ;  thus,  it  will  be  seen,  for  the  public 
welfare,  one  may  be  dispossessed  of  property  if 
duly  compensated.     Property  may  be  the  subject 
of  legal  or  equitable  ownership ;  legal  ownership 
being  such  as  would  be  recognized  in  a  court  of 
law,  and  is  absolute;  equitable  ownership  is  the 
right  one  has  in  property  which  would  be  pro- 
tected by  a  court  of  equity, —  such  for  example 
as   a   lien.    Real  or  personal   property  may  be 
owned  exclusively  by  one  person  or  by  a  number. 
Property   is    regarded   as   lost   in   a   legal   sense 
when  it  has  been  involuntarily  parted  with  by 
the   owner,   and   under   such   circumstances   the 
finder    acquires    no    title    as    against    the    real 
owner,   and,   therefore,   could    not   transmit   the 
title    to    another.      Legal    distinction    is    drawn 
between  property,  and  a  thing  which  is  merely 
an  evidence  of  property, —  such  for  example  as  a 
bill   of  exchange    (q.v.),  or  a   promissory  note 
(q.v.).     Property  may  be  acquired  by  accession, 
which  is  the  right  to  all  that  one's  property  pro- 
duces, and  a  distinct  property  right  belongs  to 
authors    and    inventors    to    the    exclusive    profit 
of   their    productions,   which   may   be   protected 
through   the   patent   or   copyright    (qq.v.)    laws. 
To  this  class  of  property  also  belongs  the  right 
of  one  to  the  exclusive  use  of  a  trademark.     A 
person  who  by  force  or  fraud  unlawfully  takes 
possession    of   the    personal    property   belonging 
to  another,   or   if  after  obtaining  possession   of 
such  property  unlawfully  detains  it,  can  be  com- 
pelled to   return  the  things  taken,  or  detained, 
and  to  pay  damages   for  the  loss  sustained,  or 
money  for  the  value  thereof.     There  is  also  a 
criminal    liability    fixed    by    statute    relating    to 
personal  property,  the  more  important  of  which 
are    forgery,    embezzlement,    theft,    robbery   and 
receiving    stolen    goods. 

Property  Tax.      See  T.\x.\tion. 

Prophecy.      See  Old  Test.\ment. 

Prophet,  or  Soothsayer,  an  insect,  the 
praying  mantis.     See  Mantis. 

Prophets.     See  Old  Testament. 

Propitia'tion,  the  act  or  means  of  making 
propitious  or  favorable.  It  is  a  Biblical  and 
theological  term  applying  especially  to  Christ  and 
his  death.  Saint  John  (i,  ii.  2)  says,  "He  (that 
is,  Christ)  is  the  propitiation  for  our  sins."  The 
end  of  all  the  sacrifices  prescribed  in  the  Old 
Testament  was  to  obtain  propitiation,  to  pro- 
pitiate an  offended  Creator.     See  Atonement. 

Prop'olis.      See  Bee-keeping. 
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Propon'tis.     See  Marmora,  Sea  of. 

Proportion,  an  equality  of  ratios;  a  series 
in  which  the  first  of  any  even  number  of  terms 
bears  the  same  mathematical  relation  to  the  sec- 
ond term  as  each  other  odd-numbered  term  does 
to  the  even-numbered  term  which  immediately 
follows;  thus  4,  12;  5,  15;  6,  18  (.or  4:12  =  5:15 
=  6:18,  or  4:i2::s:i5::6:i8,  these  forms  being 
read  "4  is  to  12  as  5  is  to  15  as  6  is  to  18,"  etc.) 
is  a  geometrical  proportion.  The  definition  given 
above  using  the  words  "same  mathematical  re- 
lation" shows  that  there  may  be  other  than 
geometrical  proportions,  in  which  the  relation  is 
the  fundamental  one  of  multiplication  (or  di- 
vision). The  fundamental  relation  of  addition 
(or  subtraction)  also  gives  rise  to  a  proportion, 
the  so-called  arithmetical  proportion;  thus  4,  6; 
7,  9;  II,  14,  or,  generalizing,  a,  a  +  d ;  b,  b  +  d ; 
c,  c  +  d,  are  in  arithmetical  proportion  as  each 
odd-numbered  term  is  related  to  its  correspond- 
ing even-numbered  term  by  the  difference  3. 
The  distinction  between  geometrical  and  arith- 
metical is  here  the  same  as  in  progressions 
(q.v.),  and  the  proportion  is  merely  a  special 
case  of  progression.  It  is  perfectly  obvious  that 
the  concept  of  the  proportion  may  be  applied 
elsewhere,  the  relation  for  example  being  not 
that  of  multiplication  (or  division)  nor  that  of 
subtraction  (or  addition),  but  that  of  evolution 
(or  involution)  ;  thus  4,  16;  5,  25;  11,  121,  is  a 
series  in  which  the  analogy  between  terms  i  and 
2,  holds  in  the  case  of  terms  3  and  4,  as  well  as 
terms  5  and  6,  the  relation  being  that  of  the 
root  to  the  square.  But  this  general  concept  of 
the  proportion  or  analogous  relation  finds  small 
place  in  mathematics,  even  the  most  modern 
theory  being  little  fresher  than  Euclid's  Fifth 
Book,  which  w-as  derived  in  part  from  Pythag- 
oras, and  which  is,  save  for  the  difficulty  in 
the  treatment  of  incommensurables,  far  superior, 
though  reckoned  more  difficult,  than  the  numer- 
ical treatment  which  came  into  vogue  in  the 
Middle  Ages ;  Euclid's  method  is  concerned  with 
lines,  instead  of  numbers.  To  all  intents  and 
purposes  the  modern  method  like  Euclid's  is 
concerned  merely  W'ith  geometrical  proportions. 
In  a  geometrical  proportion  the  odd-numbered 
terms  are  called  the  antecedents,  the  even  the 
consequents ;  the  first  and  fourth  terms  the  ex- 
tremes, the  second  and  third,  the  means.  A 
mean  proportion  has  the  second  and  third  terms 
identical  as  a  :  b^b  :  c,  which  may  more  con- 

a         b 
veniently  be   written  — ^ — .     The  chief  prop- 

b         c  a         c 

erties  of  a  geometrical  proportion,  say  ■ —  =  — , 

6         d 
are  the  following:  (i)  the  product  of  the  means 
equals    the    product    of    the    extremes,    bc=^ad 
(clear  of  fractions)  ;   (2)   the  terms  are  in  pro- 
a  -\-  6        c  -\-  d 

portion   by   composition, = (add  I 

6  d 

to  each  member  of  the  original  equation)  ;    (3) 

o  —  b 

the  terms  are  in  proportion  by  division, = 

b 
c  —  d 

■ (subtract  l  from  each  member)  ;   (4)  the 

d 
terms    are    in    proportion    by    composition    and 


a-\-b       c  +  d 

division, = (divide  the  equation  in 

a  — i      c —  d 

(2)  by  the  equation  in   (3)  ). 

Proportional  Representation,  in  politics,  a 
system  of  representation  by  which  political 
parties  are  represented  accordmg  to  their  num- 
bers, and  not  in  such  a  manner  as  that  the 
majority  elects  all  the  representatives.  Two 
plans  in  particular  for  securing  proportional 
representation  have  been  tried,  the  one  being 
by  providing  that  voters  shall  only  vote  for  a 
proportion  of  the  representatives,  say  two  out  of 
three,  or  half  when  the  number  is  even ;  the 
other  being  to  give  each  elector  a  vote  for  every 
one  of  the  representatives  and  let  them  give  their 
votes  as  they  please.  In  igoo  Belgium  adopted 
a  system  of  proportional  representation,  and  a 
similar  method  of  election  is  in  operation  in 
some  Swiss  cantons. 

Proposition,  (i)  in  mathematics,  a  state- 
ment in  terms  of  something  proposed  to  be 
proved  or  done.  (2)  In  grammar,  a  sentence, 
or  part  of  one,  consisting  of  a  subject,  a  predi- 
cate, and  copula.  (3)  In  logic,  a  sentence,  or 
part  of  a  sentence,  affirming  or  denying  a  con- 
nection between  the  terms ;  limited  to  express 
assertions  rather  than  extended  to  questions 
and  commands.  Logical  propositions  are  di- 
vided :  First,  as  to  substance,  into  categorical 
and  hypothetical ;  secondlj-,  according  to  quality, 
into  affirmative  and  negative ;  and  thirdly,  ac- 
cording to  quantity,  into  universal  and  particu- 
lar. (4)  In  poetry,  the  first  part  of  a  poem,  in 
which  the  author  states  the  subject  or  matter  of 
it.  (5)  In  rhetoric,  that  which  is  proposed, 
offered,  or  affirmed,  as  the  subject  of  a  dis- 
course or  discussion. 

Proprae'tor.      See  Proconsul. 

Propri'etaries,  in  American  history,  a 
common  name  applied  in  colonial  days  to  those 
local  governments  instituted  in  America  by  the 
crown,  as  New  York,  New  Jersey  and  the  Caro- 
linas.  Only  Pennsylvania,  Delaware  and  Mary- 
land remained  such  until  the  time  of  the 
Revolution.  In  proprietary  governments,  the 
proprietor  appointed  the  governor,  and  in  gen~ 
eral  performed  all  those  acts  of  government 
which  in  royal  governments  were  performed  by 
the  crown.  The  laws  of  Pennsylvania  and  Dela- 
ware were  subject  to  the  supervision  and  control 
of  the  crown ;  those  of  Maryland  were  not. 

Propyl  (CaHv).  the  third  radical  of  the 
series  CnH,n-t-i.  It  does  not  exist  in  the  free 
state,  but  enters  into  the  composition  of  a  large 
series  of  important  compounds. 

Propylaea,  prop-i-le'a,  in  Greek  architec- 
ture, the  entrance  to  a  temple.  The  term  was 
employed  particularly  in  speaking  of  the  superb 
vestibules  or  porticoes  conducting  to  the  Acro- 
polis or  citadel  of  Athens,  which  formed  one 
of  the  principal  ornaments  of  the  city.  This 
magnificent  work,  of  the  Doric  order,  was  con- 
structed by  Pericles  (437-433  B.C.)  after  the  de- 
signs of  Mnesicles,  one  of  the  most  celebrated 
architects  of  his  age.  Pausanias  says  it  was 
covered  with  white  marble,  remarkable  for  the 
size  of  the  blocks  and  the  beauty  of  the  work- 
manship. 

Prorogation  of  Parliament,  in  Great 
Britain,  the  continuance  of  Parliament  from  one 
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session  to  another,  as  adjournment  is  a  contin- 
uance of  the  session  from  one  day  to  another,  or 
for  a  longer  period.  Prorogation  determines 
the  session;  but  adjournment  does  not.  After 
a  prorogation  any  bill  which  has  previously 
passed  both  houses,  or  either  house,  without 
receiving  the  royal  sanction  or  the  concurrence 
of  the  other  house,  must  be  taken  up  dc  novo. 
Parliament  is  prorogued  by  the  king  in  person,  or 
by  his  commissioners.     See  Parliament. 

Prosau'ria,  a  subclass  and  also  an  order  of 
Palaeozoic  reptiles.     See  Herpetology. 

Proscenium,  pro-se'ni-iim,  in  Greek  and 
Roman  theatres,  the  place  where  the  actors  ap- 
peared. The  front  part  of  it,  where  the  actors 
stood,  was  called  in  Greek  logeion  or  ocribas, 
and  in  Latin  pulpitum  and  was  elevated  above 
the  rest  of  the  stage.  The  orchestra  was  in  front 
of  it.  The  olace  where  the  actors  dressed  and 
undressed,  was  called  fostsceiiitDii.  Projecting 
wings  on  each  side  of  the  proscenium  were  called 
paiascenia. 

Proscrip'tion,  in  Roman  history,  a  mode 
of  getting  rid  of  enemies,  first  resorted  to  by 
Sulla  in  82  B.C.,  and  imitated  afterward  in  the 
years  that  closed  the  republic.  It  literally  sig- 
nifies «a  writing  before,"  and  commonly  meant 
an  advertisement  or  announcement  of  articles 
to  be  sold.  But  Sulla  applied  it  to  a  proclarna- 
tion  containing  names  of  citizens  and  promising 
a  reward  to  any  person  who  should  kill  those 
named  in  the  lists,  and  a  threat  of  death  to  those 
■who  should  aid  or  shelter  them.  The  persons 
named  were  said  to  be  proscribed.  Their  prop- 
erty was  confiscated  and  their  children  were 
declared  incapacitated  for  public  office.  The 
most  notorious  proscription  after  that  of  Sulla 
was  that  posted  by  the  second  triumvirate  — 
Antony,  Octavius  C^sar,  and  Lepidus  (43  B.C.), 
in  which  was  included  the  name  of  Cicero. 

Pros'ecutor,  in  law,  is  one  who  prosecutes 
another  for  a  crime  in  the  name  of  the  govern- 
ment, whether  public  or  private.  A  public  pros- 
ecutor is  an  officer  appointed  by  the  government 
to  prosecute  all  offenses.  In  the  United  States 
the  chief  law  officers  that  are  public  prosecutors 
are  the  attorney-generals  of  each  State,  and  there 
are  subordinate  officers  known  as  State,  district 
or  county  attorneys.  A  private  prosecutor  is  one 
who  prefers  accusations  against  a  person  whom 
he  suspects  to  be  guilty,  and  if  he  acts  from 
proper  motives  he  will  not  be  responsible  to 
the  party  in  damages,  although  he  was  mistaken 
in  his  suspicions,  but  if  from  a  motive  of  re- 
venge he  caused  a  criminal  prosecution  without 
reasonable  foundation,  he  would  be  liable  in  an 
action  for  malicious  prosecution.  A  prosecut- 
ing attorney  bringing  an  action  in  the  name 
of  the  people  is  presumed  to  have  authority. 

Pros'elyte  (Greek,  an  arrival  or  new- 
comer), he  who  leaves  one  religion  for  another. 
In  New  Testament  times  there  were  proselytes 
of  two  degrees,  the  proselytes  of  the  gate  who 
renounced  idolatry  and  worshipped  the  only 
true  God  according  to  the  (so-called)  seven  laws 
of  the  children  of  Noah,  without  subjecting 
themselves  to  circumcision  and  the  other  com- 
mands of  the  Mosaic  law,  and  were  only  ad- 
mitted to  the  court  of  the  temple,  and  stood  at 
the  door  of  the  iimer  temiilc.  whence  their  name ; 
having   the    right    of    dwelling    in    the    land    of 


Israel,   but   only   in   suburbs  and  villages ;   and 

the  proselytes  of  righteousness  who  had  been 
fully  converted  from  paganism  to  Judaism,  had 
been  circumcised,  and  bound  themselves  to 
observe  the  Mosaic  law.  Before  their  circum- 
cision they  were  examined  respecting  the  grounds 
of  their  conversion;  after  their  circumcision 
they  received  baptism,  being  immersed  with  their 
whole  body  in  a  cistern  full  of  water,  on  a 
festival,  in  the  presence  of  three  judges.  This 
baptism,  known  under  the  name  of  proselyte 
baptism,  was  repeated  in  the  case  of  those  chil- 
dren of  a  proselyte  who  had  a  heathen  mother. 
Boys  under  twelve  and  girls  under  thirteen 
could  not  become  proselytes  without  the  consent 
of  their  parents,  or,  in  case  of  their  refusal,  the 
aid  of  the  magistrates.  By  the  baptism  every 
one  was  considered  as  born  anew,  so  that  his 
parents  were  no  longer  regarded  as  such,  and 
slaves    thus    baptized    were    set    free. 

Proserpina,  pro-ser'pl-na.   See  Persephone. 

Prosody  (Greek,  prosodia),  the  part  of 
grammar  that  treats  of  quantity,  accent,  and  the 
laws  of  versification.  See  Rhyme,  Rhythm, 
and  Verse. 

Prosper  (Fr.  pros-par)  of  Aquitaine,  Saint, 

French  poet  and  religious  controversialist :  b. 
Aquitaine  about  403 ;  d.  later  than  463,  probably 
at  Rome.  He  was  a  layman,  probably  a  teacher 
of  rhetoric  and  had  settled  in  some  city  of 
Provence  (perhaps  Marseilles)  when  Augus- 
tine's work  on  'Correction  and  Grace'  reached 
Southern  Gaul.  In  that  country  there  were 
many  Semi-Pelagians,  who  taught  that  Augus- 
tine's doctrine  of  grace  militated  against  the 
notion  of  Free  Will.  Prosper  with  a  companion 
went  to  Rome  after  the  death  of  Augustine  in 
431  and  induced  Pope  Celestine  to  write  a  letter 
against  the  Galilean  Semi-Pelagians.  Prosper 
also  wrote  a  Latin  poem  'On  the  Ungrateful' 
as  he  styled  the  Semi- Pelagians  who  seemed  un- 
grateful for  the  gift  of  divine  grace ;  many 
essays  on  'Grace  and  Free  Will'  and  a  most 
valuable  chronicle,  which  brings  the  history 
of  the  French  church  down  to  455 ;  and  he  com- 
piled a  Liber  Sententiarum  from  Augustine's 
works.  Consult:  Migne,  'Patrologia  Latina,' 
Vol.  LI.;  Worter,  'Prospei  von  Aquitanien  iiber 
Gnade   und   Freiheit*     (1867). 

Pros'pero,  one  of  the  principal  characters 
in  Shakespeare's  romantic  drama,  'The  Tem- 
pest' He  is  the  rightful  duke  of  Milan,  but 
is  dispossessed  of  his  dukedom  by  his  brother 
Antonio  and  the  king  of  Naples,  and  with  his 
daughter  Miranda  is  put  adrift  at  sea  in  a  leaky 
boat.  Having  reached  a  desolate  island  he  estab- 
lishes a  refuge  for  himself  and  daughter,  with 
Caliban,  a  half-human  monster,  the  only  inhab- 
itant he  found  on  the  island,  as  servant.  He 
takes  up  the  practice  of  magic  which  he  had 
studied  at  Milan,  raises  a  tempest  which  wrecks 
upon  his  island  coast  Antonio,  the  king  of 
Naples  and  their  suites,  and  saves  them  from 
drowning  only  to  subject  them  to  various  pun- 
ishments until  he  finally  reveals  himself,  and 
gives  them  his  forgiveness.  All  prepare  to  re- 
turn home,  Miranda  meantime  betrothed  to  the 
king's  son  Ferdinand.  Prospero  then  breaks 
his  wand  and   renounces  magic. 

Prossnitz,  pros'nits,  Austria,  a  town  of 
Moravia,  in  the  circle  of  and  11  miles  southwest 
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of  the  town  of  Olmiitz,  on  the  Rumza.  It  has 
extensive  manufactures  of  woolen  and  linen 
cloth,  cashmere  and  cotton  goods,  in  all  of 
which  it  carries  on  an  important  trade ;  numer- 
ous distilleries  of  brandy  and  rosolio,  and  one 
of  the  largest  corn-markets  in  Moravia.  Pop. 
(1900)   24,054. 

Prostate  Gland,  a  pale,  firm  glandular 
body,  resembling  a  chestnut,  which  surrounds 
the  neck  of  the  bladder  and  the  urethra  in  the 
male.  It  consists  of  two  lateral  lobes  and  one 
middle  lobe.  Muscular  tissue  constitutes  the 
proper  stroma  of  the  prostate.  The  excretory 
ducts  from  the  glandular  substance  of  the  organ 
open  into  the  prostatic  portion  of  the  urethra. 
It  is  well  supplied  with  blood-vessels  and  nerves 
and  is  enclosed  in  a  thin  but  firm  fibrous  cap- 
sule. Enlargement  of  one  or  more  lobes  of  the 
prostate  is  very  common  in  men  over  55.  The 
cause  is  not  known.  It  is  said  that  it  has  never 
been  found  in  eunuchs,  or  where  the  testicles 
have  been  lost.  The  enlargement  encroaches  on 
the  rectum  and  urethra,  interfering  with  their 
functions,  the  bladder  becoming  distended ;  its 
walls  may  be  thin  and  inefficient  and  a  cystitis 
may  be  set  up.  In  this  disorder  the  stream  of 
urine  becomes  slower ;  there  is  a  frequent  desire 
to  urinate,  even  at  night,  but  only  a  few  ounces 
of  urine  are  passed  each  time.  Exhaustion, 
sepsis  from  retained  urine,  and  sometimes  local 
hemorrhage  cause  enlarged  prostate  to  be  a 
serious  condition.  Treatment  includes  mild  and 
easily  digested  food,  regulation  of  the  bowels, 
freedom  from  exposure  to  cold  and  damp,  and 
the  careful  use  of  the  catheter.  Sometimes 
enucleation  of  the  enlarged  gland  (prostatect- 
omy) is  of  value;  so  are  Bottini's  operation, 
burning  a  channel  through  the  obstructing  mass, 
and  vasectomy,  the  cutting  of  the  vas  deferens. 
Removal  of  the  testicle  to  reduce  the  size  of  the 
prostate  is  sometimes  resorted  to.  Acute  pros- 
tatitis, an  acute  inflammation,  is  most  often  due 
to  gonorrhcea  or  to  strong  injections  for  its  re- 
lief, but  may  arise  from  the  irritation  of  calculi 
or  the  use  of  instruments,  etc.  The  symptoms 
are  painful  and  frequent  micturition,  swelling, 
high  fever,  retention  of  urine,  and  tenderness 
in  the  region  of  the  lower  bowel  and  the  neck 
of  the  bladder.  The  inflammation  may  progress 
so  far  that  suppuration  (prostatic  abscess) 
occurs.  The  treatment  requires  rest  in  bed, 
hot  anodyne  fomentations,  leeches,  purgation, 
and  opening  of  an  abscess.  Chronic  prostatitis 
may  be  the  sequel  of  the  acute  form,  or  it  may 
be  primary.  There  is  less  swelling,  pain,  and 
tenderness  than  in  the  acute.  It  is  a  condition 
which  needs  the  supervision  of  the  physician  or 
surgeon.  Tubercular  disease  of  the  prostate 
may  either  be  primary  or  be  secondary  to  simi- 
lar disease  of  the  testes.  There  are  nodular 
lumps,  which  may  break  down  and  produce  an 
abscess.  The  disease  may  invade  the  bladder 
and  the  whole  urinary  tract.  The  prostate  is 
subject  to  malignant  tumors,  carcinoma,  and 
sarcoma.  Prostatic  calculi  about  the  size  of 
millet-seed  are  quite  common  in  old  men.  They 
rarely  give  rise  to  symptoms  unless  inflamma- 
tion occurs.  Sometimes  they  are  voided,  or  they 
may  form  the  nucleus  of  a  prostatic  calculus. 

Prostyle,  in  architecture,  a  portico  in 
which  the  columns  stand  in  advance  of  the  build- 
ing to   which   they   belong.      The   term   amphi- 


prostyle  is  used  when  there  is  such  a  portico 
attached  to  a  building  both  in  front  and  behind. 
Protagoras,  pro-tag'o-ras,  Greek  sophist: 
b.  Abdera,  Thrace,  about  480;  d.  410  B.C.  He 
studied  the  old  Ionian  philosophy  paying  especial 
attention  to  Heraclitus,  and  he  was  the  first  to 
assume  the  title  of  Sophist,  and  to  teach  for 
pay,  a  practice  which,  Plato  informs  us,  proved 
very  remunerative.  He  taught  principally  at 
Athens.  When,  about  4.43,  a  number  of  Athen- 
ians left  the  city  to  join  in  founding  the  new 
colony  of  Thurium,  Protagoras  was  appointed 
by  Pericles  to  accompany  them  and  subsequently 
drew  up  a  constitution  for  the  Thurians.  Be- 
fore returning  to  Athens  he  lived  for  some  time 
in  Sicily,  where  he  acquired  great  fame.  He 
returned  to  Athens  before  430.  In  411  he  was 
brought  before  the  Areopagus  for  beginning 
one  of  his  works  ('Concerning  the  Gods') 
with  the  words,  "Respecting  the  gods,  I  am 
unable  to  know  whether  they  e.xist  or  do  not 
exist,"  was  banished  for  atheism,  and  perished 
at  sea.  He  was  the  author  of  a  large  numbei 
of  works,  all  of  which  are  lost.  The  two  most 
important  of  them  were  the  one  already  men- 
tioned, and  another  entitled  'Truth.'  One  of  the 
dialogues  of  Plato  bears  the  title  'Protagoras,' 
and  yields  some  information  regarding  his  mode 
of  teaching.  His  famous  apophthegm,  duBpum-os 
ti-irpop  (man  is  the  measure  of  all  things) 
has  become  the  eternal  possession  of  philosophy 
and  can  never  lose  its  significance.  Man  from 
his  subjective  impressions  can,  he  said,  decide 
what  things  are,  and  what  things  are  not. 
Hence  he  taught  that  Science  was  impossible 
and  Opinion  everything.  This  was  what  in 
modern  philosophy  corresponds  to  Sensualism. 
For  these  views  he  was  controverted  by  Socrates 
and  the  Socratic  school.  Consult:  Lewes,  'His- 
tory of  Philosophy'  ;  Herbst,  'Protagoras,  Leben 
und  Sophistik'    (1832). 

Protection  is  a  term  in  political  economy, 
employed  to  describe  the  policy  of  indirectly 
promoting  the  growth  of  national  industries, 
either  to  secure  the  defensibility  of  the  country 
in  time  of  war,  or  to  promote  its  general  welfare, 
or  both.  It  differs  from  Socialism  in  seeking 
this  by  indirect  means,  and  with  the  minimum  of 
interference  with  individual  freedom,  recogniz- 
ing that  the  true  function  of  government  is  to 
steer  the  ship  of  state  in  industrial  matters,  and 
not  to  propel  it.  It  differs  on  the  other  side, 
from  free  trade,  which  excludes  government 
from  any  kind  of  activity  in  the  industrial  sphere, 
and  especially  objects  to  any  legislation  which 
will  have  the  effect  of  diverting  capital  and  labor 
into  channels  in  which  they  would  not  otherwise 
flow. 

More  than  one  way  to  this  end  has  been 
used,  such  as  the  absolute  prohibition  of  specified 
imports,  premiums  upon  exports,  bounties  upon 
home  production,  and  the  retention  of  raw  ma- 
terial. But  the  usual  way  has  been  to  impose, 
upon  the  competing  product  from  abroad,  a  duty 
sufficient  to  discourage  its  use  and  to  make  it 
unprofitable  to  the  dealer.  Such  duties  are  either 
ad  valorem  or  specific.  The  former  are  levied 
upon  the  value  of  the  imported  commodity,  and 
are  either  directly  or  inversely  proportional  to 
that  value.  Thus  the  duties  imposed  by  the 
British  Corn  Laws  rose  as  the  price  of  wheat 
fell,  and  the  converse.     Specific  duties  are  those 
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which  tax  the  commodity  by  number,  weight  or 
bulk,  irrespective  of  differences  in  value.  For 
protective  purposes  there  arc  preferable. 

From  the  rise  of  national  feeling  in  Europe, 
at  the  close  of  the  Middle  Ages,  to  the  Congress 
of  Vienna  in  1815,  all  governments  pursued  the 
policy  of  protection  to  home  industry.  Among 
economic  theorists  a  protest  against  this  was 
begun  by  the  French  Ecoiwmistcs  (Gournay, 
1754;  Quesnay,  1758;  Turgot,  1766).  It  found 
its  finest  exposition  and  defense  in  their  Scotch 
disciple,  Adam  Smith  (1776),  w'lo  contended 
that  the  interplay  of  self-interest  is  quite  suffi- 
cient to  secure  the  best  industrial  developnient, 
and  that  when  every  man  is  left  to  "do  as  he  will 
with  his  own,"  he  will  do  what  is  best  for 
society.  The  antipathy  of  Napoleon  I.  to  this 
theory,  and  the  questionable  means  he  employed 
to  counteract  it  in  his  Continental  System, 
seemed  likely  to  give  it  a  chance  of  being  applied 
in  the  states  represented  at  the  Congress  of 
Vienna.  But  a  few  years  of  actual  experience 
satisfied  the  rulers  and  cabinets  of  the  Conti- 
nent that  the  path  to  national  prosperity  did 
not  lie  in  that  direction.  They  returned  to 
protection,  which  England  and  France,  indeed, 
never  had  abandoned,  and  which  Germany  made 
effective  for  the  whole  country  through  the 
Zollverein    (1817). 

It  was  in  the  United  Kingdom,  in  1846,  after 
eight  years  of  popular  agitation  by  the  Anti- 
Corn-Law  League,  that  a  European  government 
first  took  steps  to  abandon  Protection,  and  that 
after  510  years  of  it  had  lifted  England  out  of 
the  dire  poverty  of  a  merely  agricultural  country, 
into  the  first  rank  among  manufacturing  nations. 
And  even  she  continued  to  protect  her  silk  and 
glove  industries  against  French  competition,  until 
the  Cobden  Treaty  of  i860  agreed  to  the  aboli- 
tion of  these  duties. 

In  America  the  need  of  a  national  govern- 
ment, which  could  extend  protection  to  the 
prostrate  industries  of  the  States,  was  one  of 
the  most  powerful  motives  to  the  formation  and 
adoption  of  the  Constitution  of  1787,  which 
authorized  Congress  to  impose  duties  on  imports 
"to  pay  the  debts  and  provide  for  the  common 
defence  and  general  welfare  of  the  United 
States."  The  harsh  experiences  of  the  war  for 
independence  had  shown  the  country  the  need  of 
manufactures  for  the  defense  of  the  nation.  It 
was  on  this  ground  that  Washington  repeatedly 
pressed  for  adequate  legislation;  and  in  this  he 
was  supported  by  his  secretary  of  the  treasury, 
Alexander  Hamilton. 

Duties  were  steadily  adapted  to  this  end,  until 
the  political  revolution  of  1801  brought  Jefferson 
into  office.  From  that  time  no  advance  in  the 
direction  of  more  adequate  protection  were  made, 
although  only  the  duty  on  salt  was  repealed,  with 
the  result  that  the  country  had  a  second  salt- 
famine  during  the  war  of  1812-15.  Its  sufferings 
in  this,  and  other  industrial  wants,  effectually 
converted  Jefferson  from  free  trade,  but  it  was 
not  until  1824  that  the  country  returned  to  an 
effective  protective  policy. 

The  South,  however,  found  that  its  adhesion 
to  slavery  precluded  it  from  entering  upon  man- 
ufactures, and  now  began  to  antagonize  protec- 
tion as  an  encroachment  on  the  rights  of  the 
States,  although  her  cotton-growing  industry  had 
been  brought  into  existence  and  advanced  to 
prosperity    by    a   protective    duty   continued    for 


many  years.  Her  threats  of  nullification  led  ta 
the  adoption  of  the  tariff  of  1833,  which  pro- 
vided for  the  gradual  reduction  of  all  duties  to  a 
20  per  cent  level  by  1840.  The  general  suspen- 
sion of  manufacturing  tlirough  this  reduction 
and  the  derangement  of  the  currency  brought 
about  the  severe  depression  of  1837-42,  and 
caused  another  political  revolution  in  the  elec- 
tion of  a  Protectionist  Whig  to  the  presidency 
in  1840. 

During  the  four  years  of  the  tariff  of  1842 
there  was  a  great  and  general  restoration  of 
prosperity;  but  the  influence  of  the  example 
set  by  England,  and  the  prospect  of  open  mar- 
kets in  that  country  for  western  and  southern 
products,  brought  about  another  change.  The 
tariff  of  1846  embodied  no  economic  principle, 
but  effected  a   large   reduction  of  duties  below  I 

the  protective  level.     In  1857  these  duties  were  \ 

farther  reduced  by  one  fourth,  and  another 
severe  depression  of  industry  helped  to  the 
election  of  Mr.  Lincoln  in  i860.  Before  he  came 
into  office  the  Morrill  tariff  had  been  passed  by 
Congress  and  signed  by  President  Buchanan. 

This  was  done  in  view  of  the  certainty  that 
a  civil  war  at  home  was  impending,  and  that  it 
might  involve  the  country  in  hostilities  with 
England  and  France.  It  was  therefore  felt 
necessary  to  put  the  country  in  the  way  of  equip- 
ping itself  for  any  emergency.  The  relation  of 
home  industry  to  national  defense  thus  indicated, 
was  amply  shown  in  the  distresses  and  disabili- 
ties of  the  Southern  Confederacy,  which 
solemnly  committed  itself  to  free  trade  in  its 
Constitution,  and  was  dependent  upon  its  friends 
in  Europe  for  military  and  other  supplies.  For 
over  30  years  our  country  persisted  in  the  policy 
of  protection,  with  some  unhappy  experiments  in 
the  reduction  of  duties, —  notably  those  on  wool 
and  woolens  in  1883.  The  presence  of  a  surplus 
of  revenue  in  the  national  treasury  was  made 
the  pretense  for  demanding  "Tariff  reform," 
meaning  an  advance  toward  free  trade.  In  spite 
of  partial  victories,  nothing  was  effected  until 
after  Mr.  Cleveland's  second  election  in  1892. 
The  tariff'  of  1893  fell  far  short  of  what  he  and 
his  friends  wished,  but  it  went  as  far  beyond 
what   the   country   would    endure,    and   brought  _ 

about  a  reaction  and  a  return  to  Protection,  ■ 
which  the  country  gives  no  sign  of  abandoning  ■ 
at   an   early   date. 

The  Reasons  for  Protection  are  numerous 
and  mutually  supporting,  (i)  The  necessity  of 
varied  industries  for  the  national  defense  has 
been  indicated  already.  It  was  again  shown  in 
the  Boer  war,  in  which  a  brave  people  w-ere 
handicapped  by  their  being  a  merely  agricultural 
population,  in  conflict  with  a  great  manufactur- 
ing country.  It  may  be  illustrated,  in  the  oppo- 
site way,  in  the  next  great  European  war  which 
involves  Great  Britain,  through  that  country's 
long  neglect  of  her  agriculture  exposing  her  to 
the  gravest  perils.  A  single  defeat  of  her  navy 
may  result  in  rendering  it  possible  for  an  enemy 
to  starve  her  people  into  submission.  (2)  The 
variety  of  industry,  which  Protection  estab- 
lishes, is  not  less  necessary  to  defend  the  coun- 
try from  the  perils  of  famine.  A  country  which 
produces  food  only,  is  liable  to  famine  and  its 
consequent  pestilences,  whenever  the  rains  are 
too  scanty  or  too  plentiful  for  the  harvesting  of 
the  crops.  Such  a  country  has  all  its  eggs  in  one 
basket,  and  should  that   fall,   it  has  nothing  to 
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fall  back  upon.  Ireland  and  India,  became  famine 
countries  through  the  destruction  of  tiieir  man- 
ufactures by  English  legislation  and  by  English 
competition.  They  will  remain  such  until  they 
secure  the  independence  which  will  enable  them 
to  enact  the  protection  to  their  home  industries 
they  both  desire.  All  the  regions  visited  by 
famine  in  modern  times  —  Persia,  central  Rus- 
sia, northern  China,  northern  Sweden,  Asia 
Minor,  and  even  some  districts  of  our  own  coun- 
try,—  are  merely  agricultural  communities.  (3) 
Protection  secures  the  general  welfare  of  the 
producers  of  the  country,  by  bringing  each  class 
into  the  neighborhood  with  the  others,  which 
supply  its  wants  and  demand  its  goods.  It  thus 
saves  the  cost  of  carrying  products  over  land 
and  sea  to  find  a  market,  and  bring  back,  at  a  like 
cost  of  carriage,  whatever  is  taken  in  exchange. 
The  railroads  of  this  country  save  about  $5  a 
ton  on  having  their  worn  rails  converted  into 
new,  through  not  being  obliged  to  send  them  to 
rolling-mills  in  Europe.  The  farmer  gets  more 
for  his  crop  when  he  has  the  artisan  close  at 
hand  to  consume  it,  and  obtains  in  greater 
abundance  what  the  artisan  produces,  even  if  he 
has  to  pay  a  higher  money-price  for  it.  All  this 
advantage  is  lost  when  a  country  keeps  its 
farms  on  one  continent  and  its  workshops  on 
another,  and  spends  both  strength  and  money  in 
transportation  which  could  be  avoided.  (4) 
The  naturalization  of  varied  industries  by  pro- 
tection gives  the  people  of  the  country  greater 
liberty  to  choose  the  kind  of  work  they  prefer, 
and  a  finer  opportunity  to  develop  their  natural 
capacities  in  improving  old  methods  or  invent- 
ing new  ones.  This  has  been  especially  true  of 
America,  whose  people  were  taunted  for  their 
backwardness  in  invention  before  this  became 
a  manufacturing  country.  An  English  manu- 
facturer declared  we  could  not  make  so  much  as 
a  mouse-trap  for  ourselves.  American  inven- 
tions have  lightened  the  burden  of  toil  for  half 
mankind.  They  have  made  many  staple  articles, 
such  as  steel,  cutlery,  cottons  and  silks,  cheaper 
to  the  whole  world.  The  American  character 
has  been  distinctly  improved  by  emergence  out 
of  the  stage,  at  which  farming  and  shipping 
furnished  almost  the  only  employments,  and  has 
grown  in  manifoldness  and  energy.  (5)  The 
variety  of  industry,  at  which  Protection  aims, 
is  highly  useful  in  drawing  the  people  of  the 
country  in  closer  relations,  and  thus  contrib- 
uting to  the  unity  of  will  and  understanding, 
which  underlie  national  unity.  It  was  by  the 
trade  between  the  English  colonies  that  the 
fierce  prejudices  of  our  earliest  time  were  over- 
come. It  was  through  the  development  of  for- 
eign commerce  at  the  expense  of  home  trade  that 
the  Union  was  imperiled.  As  Mr.  Carey  showed 
Mr.  Lincoln,  our  railroad  lines  ran  only  to  the 
seashore,  to  facilitate  exports  and  imports.  They 
now  run  north  and  south  as  well.  By  the  ZoU- 
verein  and  its  fostering  of  home  trade,  Germany 
was  helped  to  national  unity.  The  English 
sneered  at  the  notion  that  the  Germans  could 
■"spin  and  weave  themselves  into  national  unity," 
but  the  result  came.  (6)  By  preventing  adverse 
balances  of  trade.  Protection  guards  the  national 
supply  of  solid  money  from  being  drained  out 
of  the  country.  Money  is  "not  a  commodity  like 
any  other,"  as  to  whose  incoming  and  outgoing 
we  can  afford  to  be  indifferent.  It  is  the  means 
of  organizing  labor  for  the  conquest  of  nature 
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and  the  production  of  wealth.  And  it  is  not 
indefinitely  replaceable,  as  are  many  other  com- 
modities. To  exchange  it  for  hardwares  and  tex- 
tiles is  to  exchange  power  itself  for  the  products 
of  power.  Laveleye  compares  such  an  exchange 
with  that  between  two  parties  of  hunters,  who 
should  trade  game  for  guns  and  ammunition, 
while  at  a  distance  from  the  basis  of  supply. 
Nor  is  it  true,  as  some  economists  tell  us,  that 
the  loss  of  gold  and  silver  have  no  other  effect 
than  to  lower  prices  in  the  country  which  exports 
them,  and  thus  lead  to  a  return  of  coin  by  pur- 
chasers from  abroad.  Prices  are  lowest  in  the 
countries  which  have  the  most  money,  because 
labor  is  organized  there  to  the  best  advantage, 
and  is  thus  made  more  productive.  "Start  a 
shilling  in  Thibet,  and  it  will  turn  up  in  Lon- 
don." It  goes  to  where  it  will  buy  more  com- 
modities, though  less  labor.  Therefore  is  it  true 
that  the  gold  of  the  world  tends  constantly  to 
the  great  centres  of  money  and  of  manufacture, 
moving  on  the  same  lines  with  the  commerce  in 
food  and  raw  materials.  By  refusing  this  un- 
equal commerce,  we  have  ceased  to  be  a  gold- 
exporting  country,  and  have  thus  obtained  that 
stock  of  money  which  enables  us  to  organize 
labor  on  a  great  scale,  and  acquire  industrial 
power. 

The  Objections  to  Protection  are  many  in 
form,  but  they  resolve  themselves  into  a  few. 
(l)  It  is  charged  that  "protection  is  hostile  to 
commerce.  If  we  do  not  buy,  we  cannot  sell. 
Thus  we  are  deprived  of  the  possibility  of  dis- 
posing of  our  surplus  products."  But  with  the 
single  exception  of  England  since  1846-60,  all 
the  great  commercial  nations  have  practised  pro- 
tection ;  and  under  that  policy  our  own  exports 
have  reached  a  figure  not  equaled  by  any  other 
country  in  the  world,  our  rate  of  progress  in 
this  respect  being  rivaled  only  by  protectionist 
Germany.  In  truth,  nations  buy  of  each  other 
just  what  they  must,  and  sell  all  they  can,  and 
means  of  payment  are  always  found.  (2)  It  is 
objected  that  "the  interest  of  the  consumer  is 
that  of  society  at  large,  while  the  interest  of 
the  producer  is  that  of  a  class  only.  Free  trade 
promotes  the  former,  while  protection  seeks  the 
latter.  For  the  consumer  is  interested  simply 
in  getting  what  he  uses  as  cheap  as  possible,  and 
with  this  a  protective  duty  must  interfere."  But 
"better  than  a  low  price  for  any  article  is  a  fair 
price,"  Mr.  Lowell  says.  The  times  of  especial 
cheapness  are  what  we  call  "hard  times,"  and 
even  the  free  trader  fails  to  recognize  his  own 
ideal  in  those  times.  Like  other  people  he  begins 
to  talk  of  an  "improvement  in  prices,"  meaning 
a  rise.  In  considering  the  effect  of  protective 
duties  upon  prices  it  is  necessary  to  look  at  both 
sides  of  the  account.  Nearly  every  one  in  the 
community  has  something  to  sell,  and  it  is  of 
small  use  to  him  to  be  able  to  buy  at  a  low  rate, 
if  he  must  sell  at  a  still  lower.  Ireland  is  a 
land  of  cheapness,  but  not  to  the  advantage  of 
its  people,  who  cannot  find  a  market  for  their 
labor.  Nova  Scotia  is  another  country  of  low 
prices,  and  its  people  flock  in  thousands  to  Mas- 
sachusetts, to  seek  empIo>Tnent  at  such  wages  as 
they  never  can  earn  at  home,  and  to  live  in  a 
comfort  there  denied  them.  The  free  trader  fixes 
attention  far  too  much  on  one  side  of  the  account, 
to  the  neglect  of  the  other.  Nor  is  the  consumer, 
in  the  long  run,  obliged  to  pay  higher  prices 
because  of  protection.    Mr.  Greeley  used  to  chal- 
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lenge  the  free  traders  to  mention  a  single  article 
whose  manufacture  had  been  protected  for  14 
>-ears,  without  falling  in  price  below  the  point 
at  which  it  has  stood.  All  kinds  of  commodities 
in  this  country  are  cheaper  to  the  consumer  than 
they  were  before  the  enactment  of  the  Morrill 
Tarifl.  The  national  consumption  of  all  has  in- 
creased far  more  rapidly  than  the  increase  of 
the  population.  (3)  It  is  alleged  that  "Protec- 
tion is  but  a  method  of  forcing  a  hot-house 
growth  of  industries,  which  would  have  come 
to  us  naturally,  when  our  density  of  population 
warranted  the  transition  from  farming  to  manu- 
factures. The  latter  arise  when  there  is  a  real 
need  and  demand  for  them,  without  any  inter- 
ference on  the  part  of  government."  This  state- 
ment is  not  supported  by  any  historic  instances 
of  this  natural  growth.  Every  nation,  which 
now  possesses  such  industries,  made  its  begin- 
nings under  Protection.  Every  great  industry 
that  is  fighting  for  the  markets  of  the  world,  was 
built  up  by  protective  duties.  On  the  other  hand, 
everyone  admits  that  the  want  of  manufactures 
is  the  root  of  the  misery  of  Ireland  and  of  India. 
The  governmental  commission  to  investigate  the 
cause  of  Indian  famines,  reported,  in  1885,  that 
nothing  but  the  diversion  of  a  large  part  of  the 
labor  of  the  people  to  manufactures  would  put 
an  end  to  them.  The  need  of  both  countries  is 
beyond  question,  for  in  both  the  density  of  popu' 
lation  has  passed  the  point  at  which  people  can 
live  by  the  soil.  But  neither  of  them  possesses 
the  power  of  transforming  mere  need  into  effect- 
ive demand,  by  native  legislation.  How  long  are 
they  to  wait  for  that  "natural  growth?"  (4) 
Adam  Smith's  argument  from  the  beneficial 
effects  of  what  he  called  "natural  liberty,"  sup- 
poses that  "individual  self-interest  is  enough  to 
secure  all  the  industrial  growth  that  any  country 
needs  or  should  want.  If  everyone  be  left  free 
to  do  as  he  will  with  his  own.  he  will  do  what 
society  needs  to  have  done."  Those  who  repeat 
this  argument  are  never  willing  to  apply  it  to 
other  forms  of  the  state's  activity,  which  affect 
industry.  They  do  not  propose  to  have  the  mer- 
chants of  each  seaport  keep  its  harbor  in  condi- 
tion by  their  individual  or  even  their  united 
action.  They  dare  not  assert  that  individual 
self-interest  has  not  inflicted  deep  and  lasting 
injury  of  our  country  in  the  devastation  of  its 
forests,  the  destruction  of  its  game,  and  espe- 
cially the  extirpation  of  insect-destroying  birds. 
They  sustain  the  government  in  making  the  coin- 
age of  money  and  the  carrying  of  letters  public 
monopolies,  and  punishing  all  who  invade  either. 
They  have  ceased  to  look  to  private  self-interest 
for  the  maintenance  of  a  school  system  adequate 
to  our  national  need.  They  make  all  these 
exceptions  to  their  own  theory,  and  the  protec- 
tionist adds  one  more.  Adam  Smith's  principle, 
however,  has  great  truth.  It  is  the  rule,  and  all 
these  other  things  are  the  exception.  The  pro- 
tectionist differs  from  the  free  trader  in  that  he 
has  no  panacea  or  cure-all  to  offer  to  the  public. 
He  has  only  a  specific  for  a  single  social  defect, 
and  he  alleges  in  its  favor  that  it  interferes  as  lit- 
tle as  possible  with  personal  liberty.  (5)  It  is 
objected  that  "protection  favors  the  manu- 
facturers at  the  expense  of  their  laborers  and  of 
the  farmers  of  the  country."  As  for  the  laborers, 
protection  does  not  set  aside  the  law  which 
Carey,    Bastiat    and    Atkinson    have    shown    to 


govern  the  distribution  of  profits.  The  laborer's 
share  of  the  joint-product  of  capital  and  labor 
constantly  increases,  while  that  of  the  capitalist 
constantly  diminishes.  Protection  makes  that 
joint-product  greater  with  every  expansion  of 
industry,  and  thus  secures  to  the  workman  a 
higher  standard  of  living  and  a  greater  opportu- 
nity to  save.  Between  i860  and  1880,  the  wages 
of  labor,  measured  in  the  power  to  purchase  the 
staple  commodities,  more  than  doubled  in  this 
country.  While  free  labor  in  America  was  once 
little  if  anything  above  the  slave's  level,  as  to  the 
enjoyment  of  the  necessaries  and  comforts  of 
life,  it  is  now  on  the  highest  level  that  it  ever 
has  attained  in  history.  The  farmer  is  directly 
cared  for  in  the  tariff,  being  secured  that  great 
market  for  his  produce  which  our  manufacturing 
districts  furnish  him.  From  that  market  the  pro- 
tective tariff  shuts  out  his  Canadian  competitor, 
in  spite  of  the  demand  of  our  free  traders,  sec- 
onded by  some  short-sighted  manufacturers,  that 
we  shall  return  to  the  reciprocity  which  existed 
from  1854  till  1867.  The  farmer  is  also  bene- 
fited indirectly  by  having  his  market  for  produce 
brought  into  his  neighborhood,  thus  making  his 
exchanges  more  equal.  As  an  English  news- 
paper put  this  years  ago,  "when  the  western 
farmer  in  America  had  free  trade,  he  gave  a 
pound  of  butter  for  a  pound  of  nails.  But  under 
protection  he  gets  14  pounds  of  nails  for  his 
pound  of  butter."  (6)  It  is  alleged  that  "pro- 
tection favors  the  formation  of  trusts,  and  thus 
destroys  that  domestic  competition,  which  the 
protectionist  himself  relies  upon  to  secure  rea- 
sonable prices."  Yet  a  large  number  of  our 
trusts,  beginning  with  the  Standard  Oil  Com- 
pany, are  almost  independent  of  the  tariff.  Of 
the  rest,  very  few  have  been  able  to  secure  such  a 
control  of  production  as  to  have  the  power  to 
dictate  prices ;  and  of  these  several  avoid  at- 
tempting it.  Their  especial  product  is  as  cheap 
as  before  the  trust  was  formed,  their  new  gains 
coming  from  the  saving  of  expenses.  Others 
still  are  international  trusts,  of  the  sort  that 
would  be  sure  to  arise  if  we  abandoned  protec- 
tion. Nor  are  the  countries  which  practise  free 
trade  characterized  by  unlimited  competition 
among  producers.  Wherever  the  trades-union 
has  obtained  the  control  of  the  rate  of  wages 
and  of  the  hours  of  labor,  capitalists  have  been 
led  to  combine  for  mutual  protection.  They 
naturally  think  that  they  cannot  afford  to  buy 
labor  in  a  close  market  and  sell  their  product 
in  an  open  one.  Unified  control  has  come  to  be 
the  rule  in  the  great  English  industries,  and  they 
have  improved  upon  our  example  by  including 
the  workingmen  in  their  arrangements  for  ad- 
justing prices  and  wages. 

The  general  movement  of  American  industry 
to  better  conditions  under  the  protective  policy 
is  shown  by  some  statistics  of  our  national  posi- 
tion at  the  beginning  of  our  longest  period  of 
protection  and  the  close  of  the  19th  century : 

i860  1900 

PopuLition     31,443,321  76,304,799 

Aggregate  wealth    ...  $14,183,000,000  $64,120,000,000 

Share  per  capita $454  $832 

p^Por's   $333,576,057  $1,394,483,082 

Imports    $353,616,119  $849,941,184 

Wages    $378,878,966  $2,330,273,021 

wage  earners 1,311,246  ■5,321,087 

Average  earnings    .  . .  $289  "        $438 

BibUonraphy. —  Alison,  'Free  Trade  and  a 
Fettered     Currency'      (1847)  ;     Bigelow,     <The 
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Trade'  (1888);  Young,  'National  Economy' 
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Author  of  ^Elemcnls  of  Political  Economy.'' 

Protective  Coloration.  See  Coloration, 
Protecti^-e. 

Protector,  in  the  history  of  England,  a 
person  appointed  to  act  as  regent  generally 
during  the  minority  of  the  king.  Those  on 
whom  it  was  conferred  were  the  Earl  of  Pem- 
broke, in  1216,  during  the  minority  of  Henry 
III.;  Humphrey,  duke  of  Gloucester  (1422-47), 
during  the  minority  of  Henry  VI.;  Richard, 
duke  of  York.  February  1454  to  February  1455, 
and  November  1455  to  February  1456;  Richard, 
duke  of  Gloucester,  in  1483,  before  the  death 
of  the  young  princes,  his  nephews,  and  his  own 
accession  to  the  throne ;  and  the  Duke  of  Somer- 
set (January  1547  to  October  1548),  during  the 
minority  of  Edward  VI.  On  the  12th  of  De- 
cember, 1653,  the  title  of  lord-protector  was  be- 
stowed upon  Cromwell,  as  head  of  the 
Commonwealth  of  England,  by  the  council,  com- 
posed mainly  of  his  principal  officers,  which  then 
held  the  chief  power. 

Protectorate,  a  term  applied  to  the  rela- 
tionship existing  between  a  stronger  nation  and  a 
weaker  one  when  the  former  undertakes  to  pro- 
tect the  latter  from  hostile  invasion  or  other 
form  of  aggression  and  in  consequence  exercises 
more  or  less  control  over  its  domestic  and  for- 
eign affairs.  The  term  is  also  applied  to  the  state 
thus  protected.  The  relation  between  a  pro- 
tectorate and  its  protector  is  usually  established 
by  treaty,  although  sometimes  it  is  the  result 
of  mere  understanding  only.  At  the  present 
time  most  of  the  protectorates  of  the  world  are 
to  be  found  in  Asia  and  Africa  and  the  islands 
of  the  Pacific  Ocean.  Notable  examples  of  exist- 
ing protectorates  are  Tunis  in  North  Africa, 
under  French  protection,  and  North  Borneo, 
Bechuanaland,  Somaliland,  British  Central  Af- 
rica, and  British  East  Africa  all  under  British 
protection.     Germany   and    Italy   also   maintain 


protectorates  in  Africa.  Contrary  to  the  genera) 
opinion  the  United  States  has  from  early  times 
exercised  similar  control  over  weak  nations  in 
various  parts  of  the  worldi  One  of  these  was 
Liberia  on  the  west  coast  of  Africa  and  founded 
by  the  American  Colonization  Society  in  1820. 
It  has  been  understood  all  along  that  no  other 
nation  would  be  permitted  to  annex  it  or  inter- 
fere in  its  affairs.  Likewise  Hawaii  for  a  short 
time  occupied  the  position  of  a  protectorate  until 
its  annexation  to  the  United  States  in  1898. 
From  1882  to  1897  the  United  States  was  one 
of  the  three  powers  to  exercise  a  protectorate 
over  the  Sainoan  Islands.  Likewise  from  1836 
to  1845  it  exercised  a  protectorate  over  the  Re- 
public of  Texas.  From  1846  to  1903  the  United 
States  as  a  result  of  treaty  with  Colombia  exer- 
cised a  quasi  protection  over  the  Isthmus  of 
Panama  for  the  purpose  of  insuring  the  neutral- 
ity of  the  Panama  railroad.  Partly  as  a  result 
of  American  aid  Panama  seceded  from  Colombia 
in  the  latter  year  and  virtually  placed  itself  under 
the  protection  of  the  United  States.  The  most 
perfect  example  of  an  American  protectorate  at 
the  present  time  is  that  of  the  Republic  of  Cuba, 
which  secured  its  independence  of  Spain  in  1898 
chiefly  through  the  intervention  of  the  United 
States  and  which  upon  demand  of  the  American 
government  inserted  in  its  constitution  a  promise 
not  to  enter  into  foreign  relations  with  any 
other  country  without  the  consent  of  the  United 
States  and  accepted  other  conditions  which 
materially  impair  its  independence. 

J.\MES    WiLFORD   G.-^RNER, 

Professor   of  Political   Science,    University   of 
Illinois. 

Proteids  (from  "protein,**  q.v.),  a  large 
group  of  organic  compounds,  of  which  egg  al- 
bumin may  be  taken  as  a  typical  example.  They 
are  mostly  amorphous  and  indiffusible,  and  they 
possess  a  complicated  chemical  structure,  whose 
nature  is  not  yet  understood.  Gamgee  describes 
the  proteids,  as  a  class,  as  follows:  "Proteids 
are  highly  complex,  and  for  the  most  part  non- 
crystallizable  compounds  of  carbon,  hydrogen, 
nitrogen,  oxygen,  and  sulphur,  occurring  in  a 
solid  viscous  condition,  or  in  solution,  in  nearly 
all  the  solids  and  liquids  of  the  [animal]  organ- 
ism. The  different  members  of  the  group  pre- 
sent differences  in  physical,  and  to  a  certain 
extent  in  chemical,  properties  ;  they  all  possess, 
however,  certain  common  chemical  reactions, 
and  are  united  by  a  close  genetic  relationship." 
Proteids  occur  in  the  vegetable  kingdom,  as  well 
as  in  animals.  They  are  built  up,  in  plants,  from 
simpler  compounds :  but  the  animal  system  is 
believed  to  be  incapable  of  performing  a  synthesis 
of  this  kind,  and  the  proteids  that  occur  in  the 
animal  body  are  believed  to  be  derived  wholly 
by  a  modification  of  those  that  are  taken  into 
the  system  in  the  form  of  food.  The  proteids 
in  the  food  are  converted,  by  the  action  of  such 
digestive  ferments  as  pepsin  and  pancreatin, 
chiefly  into  soluble  substances  known  as  "pep- 
tones," and  these,  after  absorption  through  the 
intestinal  walls,  are  (in  large  measure)  trans- 
formed into  the  proteids  that  normally  occur  in 
the  muscles  and  other  tissues  of  the  animal. 
Some  of  the  proteid  portion  of  the  food  is  be- 
lieved, however,  to  be  transformed,  in  the  course 
of  digestion  and  assimilation,  into  glycogen  and 
fat.  In  the  changes  which  are  inseparably  asso- 
ciated with   the  life  of  the  animal,  the  proteids 
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that  are  stored  in  the  body  (and  especially  those 
in  the  muscular  and  nervous  systems)  undergo 
a  process  of  oxidation,  or  slow  combustion,  by 
which  they  are  transformed  into  other  com- 
pounds that  are  much  less  highly  organized ;  the 
ultimate  products  of  this  oxidation  being  manily 
water,   carbon  dioxid.  and  urea. 

The  proteids,  as  a  class,  are  very  similar  to 
one  another  in  their  ultimate  composition,  so 
that  Gerhardt  believed  them  to  consist  mainly 
of  one  fundamental  albumin-like  substance, 
mingled,  or  perhaps  chemically  combined,  with 
varying  amounts  of  inorganic  matter.  This  view 
is  not  in  favor  among  the  chemists  of  to-day, 
although  it  can  hardly  be  said  to  be  absolutely 
disproved.  Analysis  shows  that  the  percentages 
of  carbon,  hydrogen,  nitrogen,  sulphur  and 
oxygen  in  the  various  proteids  are  mostly  con- 
fined within  the  following  limits ;  Carbon,  from 
51.5  to  54.5  per  cent;  hydrogen,  from  6.g  to  y.J, 
per  cent;  nitrogen,  from  15.2  to  17.0  per  cent; 
sulphur,  from  0.3  to  2.0  per  cent;  and  o-xygen. 
from  20.9  to  23.5  per  cent. 

The  proteids  are  mostly  amorphous,  although 
a  few  are  known  that  are  capable  of  crystalliza- 
tion. They  are  all  insoluble  in  absolute  alcohol, 
but  many  of  them  are  soluble  in  water,  or  in 
dilute  saline  solutions.  Dissolved  proteids  all 
rotate  the  plane  of  polarization  of  polarized 
light  to  the  left,  the  extent  of  the  rotation  vary- 
ing with  the  nature  of  the  dissolved  proteid. 
Dissolved  proteids  are  not  diffusible,  as  a  rule, 
and  mineral  matters  with  which  they  may  be 
mixed  can  therefore  be  removed  by  placing  the 
solution  in  a  vessel  which  is  separated  into  two 
parts  by  a  vertical  porous  membrane,  pure  water 
being  placed  in  one  compartment,  while  the  solu- 
tion to  be  dialyzed  is  placed  in  the  other.  The 
mineral  salts  will  diffuse  through  the  porous 
membrane,  while  the  proteid  remains  in  the  com- 
partment in  which  it  was  originally  placed.  By 
renewing  the  water  in  the  second  compartment 
from  time  to  time,  the  dialysis  may  be  caused  to 
proceed  until  practically  the  last  trace  of  min- 
eral matter  has  been  removed  from  the  proteid. 
The  peptones,  however,  are  themselves  diffusible, 
and  the  proteoses  (or  "albuminoscs")  are  so  to  a 
lesser  extent. 

Many  of  the  proteids  that  are  soluble  are 
precipitated  from  their  solutions  in  a  perma- 
nently insoluble  condition  by  the  action  of  heat, 
the  substance  which  is  thus  thrown  down  being 
known  as  "coagulated  proteid."  The  tempera- 
ture at  which  heat-coagulation  takes  piace  varies 
with  the  nature  of  the  proteid,  and  (to  some 
slight  extent)  with  the  degree  of  acidity  or  al- 
kalinity of  the  solvent  from  which  they  are 
thrown  down.  The  fibrinogen  of  the  blood,  for 
example,  coagulates  at  about  133°  F. ;  while 
serum  albumin  and  egg  albumin  coagulate  at 
162°  F.,  and  crystallin  at  igtf  F.  When  a 
proteid  is  precipitated  from  solution  by  heat, 
the  liquid  from  which  it  was  thrown  down  al- 
most invariably  has  its  alkalinity  increased,  or  its 
acidity  diminished.  Dry  proteids  may  be 
brought  into  the  "coagulated"  condition  by  rais- 
ing their  temperature  to  230°  F. 

Coagulated  proteids  are  exceedingly  insol- 
uble, and  in  fact  cannot  be  brought  into  solution 
at  all  except  by  the  action  of  some  agent  which 
changes  their  chemical  nature  profoundly. 
Pepsin  (in  an  acid  medium)  or  pancreatin  (in 
an  alkaline  medium)  convert  them  into  soluble 
peptones,  when  the  experiment  is  performed  at  a 


temperature  not  greatly  different  from  that  of 
the  human  body.  A  proteid  which  is  precipi- 
tated from  its  solution  by  alcohol  is  not  at  first 
thrown  into  the  "coagulated"  condition,  btit 
passes  into  it  gradually  upon  prolonged  contact 
with  the  alcohol.  When  a  solution  of  proteids 
is  saturated  with  ammonium  sulphate,  all  of  its 
proteids  are  precipitated  except  the  peptones ; 
but  the  precipitate  is  not  in  the  coagulated  form, 
for  it  is  capable  of  dissolving  again,  either  in 
pure  water  or  in  a  dilute  saline  solution.  This 
reagent  is  used,  in  the  laboratory,  for  estimating 
the  amount  of  proteid  in  a  given  solution ;  the 
precipitate  that  it  gives  being  removed  by  filtra- 
tion ;  washed  with  a  saturated  solution  of 
ammonium  sulphate ;  heated  to  230°  to  produce 
coagulation ;  and  finally  weighed,  after  the  am- 
monium sulphate  has  been  removed  by  thorough 
washing  with  pure  water,  and  the  precipitate 
has  been  dried.  Many  of  the  salts  of  the  heavy 
metals  (basic  acetate  of  lead,  for  example), 
precipitate  proteids  from  solution  by  forming, 
with  them,  an  insoluble  proteo-metallic  com- 
pound. From  this  compound  the  metal  may  be 
subsequently  removed  by  the  action  of  sulphuret- 
ted hydrogen  gas ;  the  proteid  then  being  set 
free  in  its  original,  soluble  state. 

Of  the  chemical  reactions  manifested  by  the 
proteids  as  a  class,  the  following  may  be  espe- 
cially mentioned:  (i)  The  xanthoproteic  reac- 
tion. When  nitric  acid  is  added  to  a  solution 
containing  a  proteid,  the  proteid  is  often  (but 
not  invariably)  precipitated;  and  when  the  liquid 
is  boiled,  both  the  precipitate  and  the  solvent 
turn  yellow  from  the  formation  of  .xanthoproteic 
acid,  the  precipitate  dissolving  upon  prolonged 
boiling,  if  the  nitric  acid  is  present  in  excess. 
The  yellow  color  changes  to  an  orange  upon  the 
addition  of  ammonia.  (2)  Milton's  reaction. 
"Millon's  reagent,"  which  is  one  of  the  best 
tests  for  detecting  the  presence  of  a  proteid,  is 
prepared  by  dissolving  mercury,  by  the  aid  of 
gentle  heat,  in  an  equal  weight  of  nitric  acid  of 
specific  gravity  1.4.  When  the  metal  has  entire- 
ly dissolved,  the  solution  is  diluted  with  twice 
its  bulk  of  water,  and  the  abundant  precipitate 
which  comes  down  is  allowed  to  subside.  The 
clear  liquid  remaining  is  the  reagent  desired. 
Millon's  reagent  throws  the  proteids  down  in 
the  form  of  a  white  precipitate ;  and  both  the 
precipitate  and  the  solution  become  brick  red 
upon  boiling,  though  time  is  sometimes  required 
before  the  coloration  is  complete.  Solid  pro- 
teids give  this  same  reaction,  when  boiled  with 
the  test  solution.  Tyrosine  and  silk  respond  to 
it  also. 

The  classification  of  the  proteids  is  a  difficult 
matter,  and  no  scheme  that  has  yet  been  proposed 
is  free  from  objection.  Halliburton's  classifica- 
tion, which  has  been  widely  adopted,  follows : 

(1)  Albumins. —  Proteids  which  are  soluble 
in  water ;  which  are  not  precipitated  when  their 
solutions  are  saturated  with  common  salt,  or 
with  magnesium  sulphate :  and  which  are  coagu- 
lated by  heat.  Egg  albumin  and  the  albumin 
of  blood  serum  are  the  most  important  examples. 

(2)  Globulins. —  Proteids  which  are  insoluble 
in  pure  water,  but  which  dissolve  in  dilute  saline 
solutions,  from  which  they  are  again  precipitated 
in  the  uncoagulated  state,  when  common  salt  or 
magnesium  sulphate  are  added  to  saturation. 
Heat  coagulates  them.  Myosin,  fibrinogen, 
serum  globulin  and  crystallin  are  important  ex- 
am.ples. 
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(3)  AlbuminaUs. —  Compounds  of  proteid 
bodies  with  metallic  bases,  or  with  acid  or 
alkaline  radicals.  When  a  small  quantity  of 
dilute  acetic  or  hydrochloric  acid  is  added  to  an 
albumin  or  a  globulin,  the  proteid  gradually  com- 
bines with  the  acid,  forming  a  loosely-connected 
compound  which  is  no  longer  coagulable  by  heat, 
and  which  is  known  as  "acid  albumin."  Acid 
albumin  is  soluble  in  dilute  acids  or  alkalies,  but 
insoluble  in  a  neutral  menstruum.  When  the 
original  proteid  is  treated  with  a  small  quantity 
of  dilute  alkali,  it  combines  with  the  alkali  to 
form  "alkali  albumin" ;  and  this,  like  acid  al- 
bumin, is  soluble  in  weakly  acid  or  alkaline 
media,  but  insoluble  in  a  neutral  one.  Alkali 
albumin  is  likewise  not  coagulable  by  heat.  The 
combinations  here  described  may  be  taken  as 
typical  of  the  albuminates  in  a  general  way ;  but 
as  the  albuminates  are  doubtless  very  numerous, 
and  as  they  have  not  yet  been  fully  investigated, 
it  must  not  be  inferred  that  they  will  all  possess 
the  characteristics  of  ordinary  acid  and  alkali 
albumins. 

(4)  Proteoses,  or  Albuminoscs. —  Proteids 
derived  from  the  albumins  or  globulins  or  al- 
buminates by  the  action  of  digestive  ferments, 
such  as  pepsin  and  trypsin.  They  are  interme- 
diate between  the  original  proteids  and  the  pep- 
tones into  which  these  original  proteids  are 
ultimately  transformed  by  the  digestive  ferments. 
They  are  precipitated  from  solution  by  nitric 
acid,  the  precipitate  dissolving  upon  application 
of  heat.  They  are  also  somewhat  diffusible,  but 
not  to  the  same  e.xtent  as  the  peptones. 

(5)  Peptones. —  Proteids  which  are  formed 
by  the  prolonged  action  of  digestive  ferments 
upon  other  proteids.  (Compare  the  "proteoses," 
in  the  preceding  paragraph.)  They  are  readily 
soluble  in  water,  and  are  not  precipitated  by 
heat,  nor  by  nitric  acid.  They  are  precipitated, 
however,  by  tannin,  and  by  certain  other 
reagents.  The  peptones  are  diffusible,  and  they 
play  an  exceedingly  important  part  in  diges- 
tion and  assimilation.  Peptones  that  are  artifi- 
cially prepared  are  commonly  bitter,  perhaps 
from  the  development  of  alkaloids  or  glucosides. 
Pure  peptone  has  a  meaty  flavor. 

(6)  Insoluble  Proteids. —  This  class  includes 
those  proteids  which  are  markedly  insoluble.  It 
is  hardly  a  logical  division,  because  it  includes 
many  substances  that  have  little  in  common  save 
the  one  characteristic  of  extreme  insolubility  in 
all  ordinary  solvents.  Fibrin,  gluten,  and  coag- 
ulated egg  albumin  are  examples. 

Protein  (Greek,  "first*),  a  hypothetical 
substance  whose  existence  is  not  now  admitted, 
but  which  was  formerly  believed  to  be  an  essen- 
tial part  of  albumin,  casein,  and  other  nitrog- 
enous organic  bodies.     See  Proteids. 

Proteranthus.      See  Gilleni.\. 

Protero'glypha.      See  Opisthoclvpha. 

Protesilaus,  pro-tes-i-la'us.  Greek  hero, 
son  of  Iphiclus,  king  of  Phylace,  Thessaly.  He 
led  a  band  of  Thessalian  warriors  against  Troy 
and  was  the  first  of  the  Greeks  to  land  on  the 
Trojan  coast,  whereupon  he  was  killed  by  Hec- 
tor. Another  tradition  makes  Achates  slay  him. 
He  is  famed  in  ancient  story  for  the  affection 
which  existed  between  him  and  his  wife  Lao- 
demia  who,  when  she  learned  of  his  death, 
prayed  that  he  might  return  to  her  for  three 
hours.  The  prayer  was  granted  and  Hermes 
conducted  Protesilaus  to  the  upper  world.     At 


the  end  of  the  three  hours  Laodemia  died  with 
her  husband  and  returned  with  him  to  the  lower 
regions.  His  tomb  was  near  Eleus  in  the 
Thracian  Chersonesus,  a  temple  was  erected  to 
him  there,  and  at  Phylace  a  sanctuary  was  built 
in  which  funeral  games  were  played  in  his  honor. 
The  story  is  told  by  Wordsworth  in  one  of  his 
most  beautiful  poems. 

Protest,  a  solemn  declaration  of  opinion, 
commonly  against  some  act,  particularly  a  formal 
and  solemn  declaration,  in  writing,  of  dissent 
from  the  proceedings  of  a  legislative  body,  or  a 
like  declaration  of  dissent  by  a  minority  of  any 
body  against  the  proceedings  of  the  majority. 
In  commerce,  a  formal  declaration,  made  by  a 
notary  public,  under  hand  and  seal,  at  the  re- 
quest of  the  payee  or  holder  of  a  bill  of  exchange, 
for  non-acceptance  or  non-payment  of  the  same, 
protesting  against  the  drawer  and  others  con- 
cerned for  the  exchange,  charges,  damages,  and 
interest.  This  protest  is  written  on  a  copy  of 
the  bill  of  exchange,  and  notice  is  given  to  the 
drawer  and  endorsers  of  the  same,  by  which  they 
become  liable  to  pay  the  amount  of  the  bill,  with 
charges,  damages,  and  interest.  (See  Bill  of 
ExcH.\NGE.)  A  protest  is  also  a  writing,  at- 
tested before  a  notary  public,  a  justice  of  the 
peace,  or  a  consul  in  foreign  parts,  drawn  by 
a  master  of  a  vessel,  stating  the  severity  of  a 
voyage  by  which  the  ship  has  suffered,  and 
showing  that  the  damage  was  not  owing  to  the 
neglect  or  misconduct  of  the  master. 

Protestant    Episcopal    Church,    The,    the 

American  branch  of  the  Anglican  Communion 
The  Church  in  America,  though  quite  indepen- 
dent, is  in  full  communion  with  the  Church  of 
England  and  inherits  her  ecclesiastical  position. 
As  the  Preface  to  the  Prayer  Book  states :  "This 
Church  is  far  from  intending  to  depart  from 
the  Church  of  England  in  any  essential  point 
of  doctrine,  discipline  or  worship ;  or  further 
than  local  circumstances  require."  To  define 
her  principles  and  position  is  to  define  Anglican- 
ism, to  interpret  that  movement  in  history  known 
as  the  English  Reformation. 

In  the  beginning  of  the  i6th  century  the 
Church  of  England  was  in  full  communion  with 
the  national  churches  of  western  Europe,  acquies- 
cing with  them  in  the  headship  of  the  Church  of 
Rome.  In  doctrine  and  discipline  she  had  be- 
come identified  with  the  prevailing  type  of 
Latin  Christianity.  By  the  end  of  the  17th 
century  she  had  withdrawn  from  the  Roman 
obedience  and  had  gradually  come  to  assume 
the  position  she  maintains  to-day.  This  period 
of  transition  constituted  the  Anglican  Reforma- 
tion. The  status  of  the  Church  of  England  was 
unique.  Positively,  the  change  involved  a  re- 
assertion  of  the  principles  of  primitive  Chris- 
tianity and  an  assimilation  of  the  newly- 
awakened  tendencies  of  modern  thought. 
Negatively,  it  involved  the  repudiation  on  the 
one  hand  of  mediaeval  Roman  Catholicism,  on 
the  other  of  Continental  Protestantism.  Angli- 
cans believed  that  the  change  involved  no  breach 
in  the  continuity  of  the  English  Church.  They 
maintained  that  in  rejecting  much  that  was 
Roman  and  medieval,  they  had  forfeited  noth- 
ing essentially   Catholic. 

The  American  Church  inheriting  this  position 
claims  to  be  a  branch  of  the  primitive  Catholic 
and  Apostolic   Church.     At  the  same  time  she 
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is  frankly  opportunist  in  adapting  herself  to 
the  needs  and  conditions  of  modern  life.  In 
the  sense  of  being  not-Roman,  she  is  Protest- 
ant. As  maintaining  that  her  contmuity  with 
the  ancient  Church  is  guaranteed  by  her  posses- 
sion of  the  Apostolic  succession  of  bishops,  she 
is  Episcopal.  She  is  Episcopal  also  m  the 
sense  of  being  not-Papal.  This,  perhaps,  gives 
the  rationale  of  her  common  legal  title.  Mem- 
bers of  the  Church  are  spoken  of  indifferently 
as  Anglicans,  Episcopalians  or  Churchmen. 

The  fundamental  principles  of  Anglicanism 
as  well  as  Anglican  terms  of  inter-communion 
are  indicated  in  what  is  known  as  the  Chicago- 
Lambeth  Quadrilateral.  In  1886  a  Commission 
on  Christian  Unit}-  reported  to  a  General  Con- 
vention held  at  Chicago.  The  substance  of  their 
report  was  embodied  in  a  Declaration  of  the 
House  of  Bishops.  Two  years  later,  this  Declar- 
ation was,  with  slight  modifications,  adopted 
by  the  bishops  of  the  whole  Anglican  Commun- 
ion, meeting  in  conference  at  the  Archbishop  of 
Canterbury's  palace  in  Lambeth.  The  wording 
of  this  Anglican  Eirenicon,  defining  the  essentials 
of  the  Christian  faith,  is  as  follows : 

«i.  The  Holy  Scriptures  of  the  Old  and 
New  Testaments,  as  containing  all  things  neces- 
sary to  salvation,  and  as  being  the  rule  and 
ultimate  standard  of  faith ; 

«2.  The  Apostles'  Creed,  as  the  Baptismal 
Symbol,  and  the  Nicene  Creed,  as  the  sufficient 
statement  of  the   Christian  Faith ; 

*3.  The  two  Sacraments,  ordained  by  Christ 
Himself — Baptism  and  the  Supper  of  the  Lord 
—  ministered  with  unfailing  use  of  Christ's 
words  of  institution  and  of  the  elements  ordained 
by  Him ; 

*4.  The  Historic  Episcopate  locally  adapted 
in  the  methods  of  its  administration  to  the 
varj'ing  needs  of  the  nations  and  peoples  called 
of  God  into  the  Unity  of  His  Church." 

This  Declaration  may  be  taken  as  an  offi- 
cial indication  of  the  bases  of  the  Anglican 
position. 

It  is  the  belief  and  hope  of  Anglicans  that 
the  position  gives  them  good  vantage-ground  for 
promoting  the  cause  of  Christian  unity.  They 
have  much  in  common  with  all  bodies  of  Chris- 
tians. While  their  attitude  toward  Roman  Cath- 
olics is  one  of  resolute  protest,  their  quarrel  is 
only  with  a  mediaeval  Romanism  by  which  they 
believe  that  the  primitive  Caiholicism  of  the 
great  Latin  Communion  has  been  obscured. 
Their  position  more  nearly  approximates  that 
of  Eastern  Orthodox  Catholicism  —  Greek  Chris- 
tianity—  and  that  of  the  Old  Catholics.  Their 
relations  with  both  these  communions  are  those 
of  friendly  interest  and  intelligent  sj'mpathy, 
although  there  is  no  inter-communion  nor  im- 
mediate prospect  of  it.  The  many  differences 
due  to  widely  differing  antecedents  oppose  diffi- 
culties to  the  adoption  of  a  common  platform. 
This,  however,  does  not  prevent  many  manifes- 
tations of  present  friendship  and  hope  of  closer 
relations  in  future.  Recent  years  have  seen  a 
marked  rapprochement  between  the  Anglicans 
and  the  Russian  Orthodox  Communion. 

On  the  other  hand,  the  Anglican  Church  is 
in  close  sympathy  with  the  life  and  aims  of 
various  bodies  of  Protestants.  Her  breach  with 
the  Christian  past  is  not  so  great  as  theirs  but 
she  rejoices  to  feel  that  the  fundamentals  of  her 
faith   are  the  same  as   theirs,  and  that   she   is 


at  one  with  them  in  striving  to  adopt  and  apply 
Christianity  to  the  needs  of  modern  times. 
Since  the  appointment  of  a  Commission  on 
Christian  Unity  in  1856,  there  have  been  confer- 
ences with  the  Presbj-terian  General  Assembly, 
the  General  S5Tiods  of  Evangelical  Lutherans  of 
the  North  and  the  South,  and  the  Provincial 
Council  of  the  Moravians.  These  have  con- 
tributed somewhat  to  a  better  mutual  under- 
standing. Some  idea  of  the  nature  of  the 
Anglican  claim  and  hope  is  necessary  at  the 
outset  for  an  appreciation  of  the  details  of 
Anglican  history. 

Tlie  Church  of  England  in  the  American 
Colonies. —  The  Church  of  England  came  to 
America  with  the  first  English  e.xplorers  and 
colonists.  The  first  English  service,  so  far  as 
is  kno\\'n,  was  held  in  1579  on  the  coast  of 
California  by  the  Rev.  Francis  (or  Martin) 
Fletcher,  ship's-chaplain  to  Sir  Francis  Drake. 
In  1607  an  English  clerg>-man  was  regularly  es- 
tablished among  the  Virginia  colonists  at  James- 
town. This  missionar)'  was  the  Rev.  Robert 
Hunt,  a  man  of  simple  piety  and  great  zeal,  who 
held  daily  services  in  the  open  air  and  on  21 
June  1607  for  the  first  time  in  America  admin- 
istered the  Holy  Communion.  Virginia  was  a 
Church  of  England  colon}'.  Various  missions 
were  established  as  the  colony  grew.  The  clergy 
were  most  of  them  faithful  missionary  priests. 
Some,  unfortunately,  were  men  who  had  bad 
records  at  home,  and  whose  lives  tended  to  dis- 
credit the  Church  which  they  served.  In  the 
same  year  that  Jamestown  was  settled.  Prayer 
Book  services  were  held  also  on  St.  George's 
Island,  Maine.  Within  a  short  time  there  were 
English  clergymen  settled  in  Marj-land,  and 
before  the  end  of  the  centurj',  missionaries 
working  in  New  Hampshire,  South  Carolina, 
Delaware,  New  York,  New  Jersey  and  Pennsyl- 
vania. In  1692,  grants  of  land  were  made  for 
Trinity  Church,  New  York.  Five  years  later, 
the  Rev.  William  Vesey  was  established  as  rec- 
tor of  what  has  become  the  most  important 
parish  in  the  country. 

In  New  England  the  Church  of  England 
fared  badlj'.  The  Puritans  of  Massachusetts 
Bay  had  on  leaving  England  professed  unalter- 
able attachment  to  their  mother-church.  They 
had,  however,  adopted  a  Calvinistic  theology 
differing  in  various  ways  from  the  teaching  of 
the  Prayer  Book.  Shortly  after  reaching  New 
England,  they  adopted  also  the  ecclesiastical 
polity  of  the  Pilgrims  of  Plymouth.  In  England, 
Puritans  as  well  as  Anglicans  had  done  their 
best  to  suppress  "Independents.*  Calvinistic 
Congregationalism  became  the  "standing  order" 
in  Massachusetts  and  Connecticut.  The  use  of 
the  English  Prayer  Book  was  made  a  penal 
offense  and  Churchmen,  so  far  as  possible,  were 
driven  from  the  colonies.  Among  the  more 
notable  victims  of  Puritan  intolerance  were  John 
Checkley,  William  Blackstone,  the  Browns  of 
Salem  and  Samuel  Maverick.  Some  took  refuge 
in  Rhode  Island,  others  in  colonies  farther 
south. 

The  18th  century  saw  increased  effort  on 
the  part  of  the  Church  of  England  to  minister 
to  the  needs  of  colonists  in  .America.  Since  i6j4, 
colonial  churches  had  been  under  the  supervision 
of  the  Bishop  of  London.  In  16^,  Bishop  Comn- 
ton  of  London  appointed  as  his  "commissary" 
for   Maryland,   Dr.   Thomas   Bray.     Dr.   Bray's 
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interest  in  American  missions  led  to  the  forma- 
tion of  the  Society  for  Promoting  Christian 
Knowledge  (S.  P.  C.  K.)  and  of  the  Society 
for  the  Propagation  of  the  Gospel  in  Foreign 
Parts  (S.  P.  G.).  This  latter  society  was 
especially  active  in  providing  missionaries  for 
America,  and  in  furnishing  them  with  means 
of  support.  The  most  notable  of  these  mission- 
aries were  the  Rev.  George  Keith  and  the  Rev. 
John  Talbot.  They  traversed  the  colonics  from 
New  Hampshire  to  North  Carolina  and  sent 
to  the  S.  P.  G.  full  reports  of  the  needs  of 
America. 

English  clergy  met  with  much  opposition  in 
Ne\y  England.  There  was  a  special  outcry 
against  them  owing  to  secessions  from  the  Con- 
gregational ranks.  In  1722,  the  President  of 
Yale  College,  Dr._  Timothy  Cutler,  and  four 
tutors  resigned  their  positions  to  embrace  Epis- 
copacy. One  of  these,  Dr.  Samuel  Johnson  of 
Stratford,  became  the  most  notable  Churchman 
in  Connecticut.  One  of  the  wisest  and  most 
far-seeing  friends  of  America  in  England  was 
Dr.  George  Berkeley,  dean  of  Derry,  afterward 
bishop  of  Cloyne.  He  wished  to  found  a  train- 
ing-school for  American  missionaries.  "Saint 
Paul's  College"  was  to  have  been  situated  in  — 
it  being  a  conveniently  central  point  —  the  Ber- 
muda Islands.  Dean  Berkeley  came  to  America 
and  spent  three  years  in  Rhode  Island.  He  was 
forced  to  abandon  his  project  by  failure  to  re- 
ceive funds  which  had  been  promised  by  the 
English   Parliament. 

John  and  Charles  Wesley  for  a  time  worked 
in  Georgia  in  the  early  days  of  the  colony. 
This  was  before  any  Methodist  societies  had 
separated  from  the  English  Church.  Later 
Methodist  preachers,  especially  George  White- 
field,  were  vehement  in  denouncing  the  Anglican 
clergy  and  did  much  to  disturb  the  S.  P.  G. 
missions.  However,  the  work  prospered  despite 
draw-backs  —  greatest  of  which  was  the  lack 
of  bishops  —  and  by  1775,  there  were  about  300 
parishes,  ministered  to  by  250  clergymen.  It  is 
estimated  that  between  1607  and  1775  about  2,000 
"Clerks  in  Holy  Orders"  of  the  English  Church 
had,  for  longer  or  shorter  periods,  labored  in 
America. 

Organisation  as  an  Independent  Church. — The 
outbreak  of  the  War  of  the  Revolution  put  an 
end  to  intercourse  between  colonial  Churchmen 
and  the  authorities  of  the  Church  of  England. 
Many  of  the  clergy  were  Tories.  These  left  the 
colonics  for  England  and  Nova  Scotia.  During 
the  war,  services  were  maintained  in  a  few 
places,  prayers  for  Congress  being  substituted 
for  prayers  for  the  King.  The  one  man,  whose 
inlluence  did  most  to  hold  together  scattered 
bands  of  Churchmen  was  Dr.  William  White 
of  Christ  Church  and  St.  Peter's,  Philadelphia. 
He  was  in  close  touch  with  the  fathers  of  the 
commonwealth  and  was  for  many  years  chaplain 
of  Congress.  Immediately  after  the  recognition 
of  American  independence,  steps  were  taken  to 
organize  an  independent  American  Church,  and 
to  establish  new  relations  with  the  Church  of 
England,  which  should  recognize  "the  Change 
in  our  Situation  from  a  Daughter-  to  a  Sister- 
Church." 

First  to  act  —  for  themselves  alone  —  were 
the  clergy  of  Connecticut.  They  were  con- 
vinced that  the  first  step  of  all  must  be  to  ob- 
tain  bishops.     In    1783   a  meeting  was  held  at 


Woodbury,  at  which  a  petition  was  addressed 
to  English  bishops  to  consecrate  for  America 
and  a  candidate  was  chosen  for  the  episcopal 
office.  The  bishop-elect  was  Dr.  Samuel  Sea- 
bury,  a  native  of  Connecticut,  an  S.  P.  G. 
missionary  in  the  colony  of  New  York  and  re- 
cently a  chaplain  in  the  British  army.  He  sailed 
to  England  and  asked  for  consecration.  This 
he  was  unable  to  obtain.  The  English  bishops, 
as  officers  of  a  state-church,  were  unwilling  to 
act  without  formal  authorization  by  Parliament. 
This  was  not  forthcoming.  After  waiting  a  year, 
Seabury,  in  compliance  with  instructions  from 
Connecticut,  transferred  his  application  to  the 
Episcopal  Church  of  Scotland.  The  Scottish 
bishops  willingly  granted  his  request  and  he  was 
consecrated  in  Aberdeen.  14  Nov.  1784.  He 
signed  a  "concordate"  with  his  consecrators,  in 
which  inter  alia  it  was  agreed  that  he  should 
use  his  influence  to  introduce  in  America  a  Com- 
munion Office  like  the  Scottish.  This  differs 
from  the  English  one,  being,  in  some  ways, 
"more  agreeable  to  the  genuine  Standards  of 
Antiquity."  Five  years  later.  Bishop  Seabury 
was  enabled  to  keep  this  promise.  His  enduring 
monument  is  the  complete  form  in  the  American 
Prayer  Book  of  the  Prayer  of  Consecration  in 
the  Eucharistic  Office.  Bishop  Seabury  lived 
until  1796.  He  was  a  noble  man  and  a  staunch 
Churchman.  He  was  indefatigable  in  adminis- 
tering his  diocese,  but,  partly  owing  to  his  "war- 
record,"  did  not  exercise  great  influence  outside 
of  Connecticut.  It  was  not  until  a  century  after 
his  death  that  his  fellow-Churchmen  fully  ap- 
preciated the  extent  of  their  indebtedness  to  this 
first  of  all  bishops  in  America. 

In  1785,  delegates  from  seven  colonies  south 
of  Connecticut,  laymen  as  well  as  clergymen, 
met  in  Convention  in  Philadelphia.  Their  most 
important  acts  were  to  arrange  for  triennial 
General  Conventions,  and  to  make  a  new  appli- 
cation to  the  archbishops  of  England  to  conse- 
crate bishops  for  America.  There  was  some 
delay.  The  English  bishops  objected  to  pro- 
posed changes  in  the  Prayer  Book.  Their  ob- 
jections were  met  by  action  of  a  convention  held 
in  Wilmington,  Del.,  in  1786.  Finally,  on 
4  Feb.  1787,  English  bishops  in  Lambeth 
Chapel  consecrated  Dr.  William  White  to  be 
bishop  of  Pennsylvania  and  Dr.  Samuel  Provoost 
to  be  bishop  of  New  York.  Four  years  later. 
Dr.  James  Madison,  President  of  William  and 
Mary  College,  was  consecrated  in  England, 
bishop  of  Virginia.  The  four  American  bishops 
in  1792  joined  in  the  consecration  of  Thomas 
John  Claggctt,  as  bishop  of  Maryland,  through 
whom  the  joint  succession  from  the  bishops  of 
England  and  Scotland  has  passed  to  every  mem- 
ber of  the  American  episcopate. 

The  bishops  of  the  Church  are  its  chief 
officers,  but  the  "Constitution  and  Canons" 
adopted  in  1789,  provide  that  presbyters  and 
laymen  shall  share  their  responsibility  of  admin- 
istration. Each  diocese  has  a  Standing  Com- 
mittee, consisting  of  presbyters  and  laymen  (in 
three  dioceses,  of  clergy  only)  elected  by  the 
diocesan  convention.  This  committee  acts  as  a 
cabinet  to  the  bishop.  In  case  of  vacancy  in 
the  episcopate,  or  sometimes  during  a  bishop's 
absence  or  incapacity,  the  Standing  Committee 
for  canonical  purposes  becomes  the  "Ecclesias- 
tical Authority"  for  the  diocese. 

Similarly,  the  House  of  Bishops  is  associated 
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with  a  House  of  Deputies  in  General  Convention. 
The  lower  House  is  composed  of  four  clerical 
and  four  lay  delegates  (communicants)  from 
each  diocese  and  one  clerical  and  one  lay  dele- 
gate from  each  missionary  jurisdiction.  Either 
House  may  originate  legislation,  but  concurrent 
action  is  necessary  to  make  it  valid.  The  House 
of  Bishops  has  a  veto  on  the  action  of  the  lower 
House.  All  bishops  are  equal  in  rank.  The 
senior  by  consecration  acts  as  primate  or  "Pre- 
siding Bishop."  All  general  disciplinary  regula- 
tions are  comprised  in  the  Constitution  and 
Canons  of  the  General  Convention.  In  addition 
to  these,  each  diocese  has  its  own  Constitution 
and    Canons. 

A  General  Convention  was  held  in  1789. 
Bishop  Provoost  and  some  delegates  objected  to 
the  recognition  of  Bishop  Seabury,  but  the 
objection  was  overcome  by  the  influence  of 
Bishop  White.  As  Bishop  Provoost  was  absent, 
Bishop  Seabury  and  Bishop  White  constituted 
the  first  House  of  Bishops.  Their  chief  work 
was  the  revision  of  the  Prayer  Book.  All  pro- 
posed changes  emanated  from  the  bishops  and, 
with  one  exception,  were  ratified  by  the  House 
of  Deputies.  The  two  bishops  formed  an  effec- 
tive combination.  To  quote  an  apt  comment  of 
Bishop  John  Williams :  "For  the  results  of  that 
memorable  Convention,  in  which  so  much  was 
gained  —  may  we  not  say  so  little  lost?  —  we 
are  indebted  under  the  over-ruling  wisdom  of 
the  Holy  Spirit  to  the  steadfast  gentleness  of 
Bishop  White  and  the  gentle  steadfastness  of 
Bishop  Seabury." 

The  Prayer  Book  adopted  in  1789  (to  which 
a  few  additional  offices  were  later  added)  con- 
tinued in  use  for  over  a  century.  In  1892  a 
second  revision  was  completed  when  the  Prayer 
Book  was  given  its  present  form.  This  Prayer 
Book,  which  contains  all  the  public  offices  of  the 
Church,  is  the  best  evidence  of  the  doctrinal 
and  ecclesiastical  position  of  the  Protestant  Epis- 
copal Church.  Canons  give  regulations  for  prac- 
tical administration,  discipline  and  clerical  edu- 
cation. They  give  a  fair  idea  of  the  Church's 
methods  of  working.  The  Prayer  Book  alone 
can  suggest  the  faith  and  spirit  which  constitute 
her  life. 

History  during  the  igth  Century.^FoT  So 
years  the  Episcopal  Church  was  a  small 
body.  It  could  do  little  more  than  assert  its 
right  to  exist  in  the  face  of  hostile  prejudice. 
It  was  suspected  for  its  English  antecedents  and 
disliked  for  its  assertion  —  distinct  though  timid 
—  of  ancient  ecclesiastical  principles  in  the  midst 
of  prevalent  Protestantism.  It  was  perforce 
apologetically  apostolic.  It  was  inevitable,  how- 
ever, that  it  should  gain  a  firm  footing  in  Amer- 
ican life,  when  its  representatives  were  such 
clergy  as  its  first  bishops  and  such  laity  as  Wash- 
ington, Jefferson,  Hamilton,  Franklin  and  two 
thirds  of  the  signers  of  the  IDecIaration  of  Inde- 
pendence. For  50  years  the  most  conspicuous 
figure  in  the  Church  was  that  of  Bishop  White. 
His  episcopate  (1787-1836)  was  the  most  im- 
portant the  Church  has  seen.  His  wise  and 
gentle  guidance  of  his  own  people,  his  fairness 
and  charity  toward  all  others,  did  much  to  pro- 
tect the  Churcli  in  the  critical  period  of  its  his- 
tory. 

There  were  other  strong  men  in  the  House 
of  Bishops.  John  Henry  Ilobart  of  New  York 
(1775-1830)    had   the  most   forcible  personality. 


He  was,  as  his  epitaph  states,  "the  able  and  in- 
trepid (ihampion  of  the  Church  of  God."  He 
was  enthusiastically  loyal  to  the  principles  of  his 
Church  and  saw  no  wisdom  or  charity  in  hesi- 
tating to  avow  them.  "Evangelical  Truth  and 
Apostolic  Order"  was  his  motto.  No  Church- 
man of  his  time  did  so  much  to  make  explicit 
the  principles   of  Anglican   Catholicism. 

Alexander  Viets  Griswold  (1766-1843)  of  the 
Eastern  Diocese  (all  New  England  except  Con- 
necticut) was  influential  in  a  different  way.  He 
possessed  New  England  virtues,  a  serious  piety, 
patient  hardihood  and  frugality,  and  a  great 
capacity  for  hard  work.  His  faithful  ministra- 
tions in  all  parts  of  his  immense  diocese  did 
much  to  dispel  Puritan  superstition  concerning 
Episcopacy  and  the  episcopal  order. 

Philander  Chase  of  New  Hampshire  (177S- 
1852),  first  bishop  of  Ohio,  and  later  of  Illinois, 
labored  indefatigably  as  a  missionary  in  many 
States.  He  was  founder  of  Kenyon  College  and 
Bexley  Hall,  Gambler,  Ohio,  and  Jubilee  Col- 
lege, Peoria,  111.  For  both  of  these  he  ob- 
tained funds  in  England.  He  was  of  an  eccentric 
character,  but  a  man  of  determination.  His 
one  aim  was  to  spread  the  knowledge  of  his  own 
two  treasures,  the  Bible  and  the  Prayer  Book. 
These  men  were  typical  American  Churchmen 
of  the  first  half  of  the  19th  century.  Their 
work  indicates  very  fairly  the  kind  of  work 
done  by  their  fellow-Churchmen  in  all  parts  of 
the  country. 

Parties. —  The  work  of  the  Church  has  been 
largely  missionary ;  its  clergy,  men  of  affairs 
rather  than  theologians.  It  has  produced  no  pe- 
culiar school  of  thought,  but  has  reflected  the 
theological  developments  of  England  and  Ger- 
many. There  have  been,  generally  speaking, 
three  types  of  Churchmen,  known  respectively 
as  High  Church,  Low  Church  and  Broad 
Church.  Each  of  these  has  emphasized  some 
one  side  of  Church  teaching  and  has  not  es- 
caped the  dangers  of  one-sided  partisanship. 

The  Low  Church  represented  the  l8th 
century  revival  in  the  Church  of  England  which 
took  the  form  of  Evangelicalism  within  the 
Church  and  Methodism  without.  The  truths 
which  it  emphasized  were  the  absolute  depen- 
dence of  the  spiritual  life  on  the  person  of 
Christ,  the  need  of  conversion,  the  reality  of 
grace  and  purely  instrumental  character  of  "or- 
dinances." The  Atonement  was  the  central  fact 
in  Evangelical  theology.  (Men  of  this  school 
were  also  noted  for  promoting  the  cause  of  for- 
eign missions.)  The  Evangelicals  were  dom- 
inant until  the  middle  of  the  19th  century. 
They  were  strenuous  in  opposing  High  Church 
teaching  as  being  thinly  disguised  "Popery." 

High  Church  principles  were  brought  to  the 
fore  by  the  Tractarian  (Oxford)  Movement 
which  began  in  1833.  These  were  the  assertion 
of  the  character  of  the  Church  as  a  divine  so- 
ciety, the  special  sphere  of  the  working  of  the 
Holy  Spirit ;  of  the  character  of  sacraments  as 
veritable  means  of  grace ;  of  the  central  place 
in  Christian  worship  of  the  Holy  Eucharist. 
Among  the  more  obvious  results  of  this  move- 
ment were  increased  reverence  and  beauty  in 
church  services,  increased  parochial  activity,  es- 
pecially among  the  poor  ;  the  revival  of  frequent 
Eucharists  and  (to  soine  extent)  of  auricular 
confession.  The  later  stages  of  the  movement  pro- 
duced a  party  of  Ritualists.     They  differed  from 
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the  early  Tractarians.  Their  ritual  was  largely 
in  imitation  of  the  Latin  rite,  whereas  their 
predecessors  copied  a  Laudian  model ;  their 
ideals  were  mediaeval  rather  than  patristic.  The 
early  Tractarians  sought  to  revive  the  teaching 
and  spirit  of  the  first  four  centuries,  the  ritual- 
ists to  reproduce  the  picturesque  externals  of 
the  14th.  Both  sections  of  the  party  em- 
phasized the  "sacramental  principle"  in  Chris- 
tianity and  made  the  Incarnation  rather  than 
the  Atonement  the  central  fact  in  their  theology. 

Parallel  with  the  Oxford  Movement  was  the 
development  of  what  is  variously  described  as 
the  Liberal  Theology  or  Latitudinarianism.  The 
Broad  Church  platform  is  based  on  the  funda- 
mental truth  of  the  Fatherhood  of  God.  It  is 
well  described  in  words  of  its  most  distinguished 
American  representative,  Phillips  Brooks.  "The 
broader  theology,  which  had  its  masters  in  Eng- 
land in  such  men  as  Dr.  Arnold  and  the  Rev. 
Frederick  D.  Maurice,  has  likewise  had  its  clear 
and  powerful  effect  upon  the  Episcopal  Church. 
A  lofty  belief  in  man's  spiritual  possibilities,  a 
large  hope  for  man's  eternal  destinies,  a  desire 
for  the  careful  and  critical  study  of  the  Bible, 
and  an  earnest  insistence  on  the  comprehensive 
character  of  the  Church  of  Christ  —  these  are 
the  characteristics  of  much  of  the  most  zealous 
pulpit  teaching  and  parish  life  in  these  later 
days."  Broad  Churchmen  desire  to  vindicate  the 
rational  character  of  Christianity,  to  develop 
its  philosophic  side,  to  bring  formal  statements 
of  the  faith  into  accord  with  modern  knowledge 
and  modern  thought.  They  find  themselves 
much  in  sympathy  with  the  early  theology  of 
Alexandria  and  more  or  less  opposed  to  the 
type  of  mind  represented  by  Augustine. 

There  has  been  conflict  between  representa- 
tives of  these  several  schools,  not  concerning 
positive  principles  but  concerning  their  re- 
spective negations.  Too  often  zeal  for  a  half- 
truth  has  denied  or  disparaged  another  half- 
truth.  In  retrospect  it  seems  easy  to  see  that 
the  special  principles  of  the  three  schools  are 
equally  part  of  the  Church's  teaching.  The  dif- 
ference between  them  is  largely  one  of  em- 
phasis. They  divide  the  Creed  between  them. 
The  Church  Catechism  contains  a  question, 
"What  dost  thou  chiefly  learn  by  these  articles 
of  thy  belief?"  The  answer  is:  "First,  I  learn 
to  believe  in  God  the  Father,  who  hath  tnade 
me  and  all  the  world;  secondly,  in  God  the  Son, 
who  hath  redeemed  me  and  all  mankind ;  thirdly, 
in  God  the  Holy  Ghost,  who  sanctifieth  me  and 
all  the  people  of  God."  This  suggests  a  gen- 
eralization which  may  characterize  High.  Low, 
and  Broad  Church.  Each  has  emphasized  one 
section  of  the  Creed,  and.  at  times,  failed  to  do 
justice  to  the  others.  The  Broad  Church  are 
concerned  for  the  Fatherhood  of  God,  the  moral 
and  philosophical  basis  of  Christian  truth.  The 
Low  Church  are  chiefly  concerned  to  present 
Christ  as  Redeemer  and  the  Centre  of  all  their 
thought.  The  High  Church  have  had  to  em- 
phasize a  neglected  portion  of  the  Creed,  belief  in 
the  Holy  Ghost,  the  Sanctifier,  in  Church  and 
Sacraments  as  ordained  means  of  union  with 
Christ.  The  best  men  of  the  various  schools 
have  never  been  mere  partisans.  Party-lines  are 
now  less  clearly  defined.  The  tendency  is  to 
combine  truths,  to  cultivate  an  all-round  Church- 
manship,  which  has  more  than  one  dimension. 

Controversy. —  For  over  30  years.  Churchmen 


were  more  or  less  disturbed  by  discussions 
aroused  by  the  Tractarian  Movement.  Ameri- 
can Low  Churchmen  were  strongly  opposed  to 
the  "0-xford  Divinity."  The  first  important  in- 
cident in  the  agitation  was  the  "Carey  ordina- 
tion" in  1842.  Arthur  Carey,  a  graduate  of 
the  General  Theological  Seminary,  who  had 
accepted  Tractarian  principles,  was,  in  con- 
sequence, subjected  to  a  severe  examination  by 
the  chaplains  of  the  bishop  of  New  York.  They 
declined  to  recommend  him  for  orders.  The 
bishop,  Dr.  B.  T.  Onderdonk,  himself  examined 
the  candidate,  was  satisfied  with  his  answers, 
and  proceeded  to  his  ordination.  This  occa- 
sioned an  outcry  against  the  bishop,  and  was 
the  signal  for  a  series  of  disputes  and  cam- 
paigns of  pamphlet  warfare,  in  various  parts  of 
the  country.  In  many  instances.  Low  Church 
bishops  objected  to  the  liking  of  High  Church 
clergy  for  "awkward  chancel-arrangements"  sug- 
gestive of  High  Eucharistic  doctrine.  Bishop 
Mcllvaine  of  Ohio  refused  to  consecrate  a 
church  until  the  altar  was  removed  from  the 
east  wall.  Bishop  Eastburn  of  Massachusetts 
refused  to  visit  a  Boston  church  for  confirma- 
tions because  the  clergy  kneeled  facing  the 
altar,  which  was  surmounted  by  a  cross  and 
candlesticks.  These  were  typical  examples. 
There  were  discussions  over  vested  choirs, 
preaching  in  surplice,  stained-glass  windows, 
flowers  on  the  altar,  and  similar  details.  There 
was  also  an  effort  made  by  Low  Church  par- 
tisans to  discredit  High  Church  doctrine  by 
impugning  the  moral  character  of  its  leading 
champions.  Partisan  motives  mingled  with  the 
laudable  feeling  that  a  bishop  like  the  wife  of 
Caesar  "must  be  above  suspicion." 

A  revival  of  controversy  followed  the  Civil 
War.  At  two  successive  General  Conventions, 
1868  and  1871,  the  main  discussion  concerned  a 
"Canon  of  Ritual."  Various  proposals  were 
made  to  forbid  the  use  of  ceremonies  recently 
revived,  and  behind  this  was  opposition  to  Trac- 
tarian teaching  on  the  sacraments.  In  the  con- 
vention of  1871,  Dr.  James  De  Koven  of  Racine 
College  took  a  firm  stand  as  champion  of  "the 
Real  Presence"  and  challenged  anyone  to  bring 
him  to  trial  for  erroneous  doctrine.  The  chal- 
lenge was  not  accepted.  In  1875,  however,  be- 
cause of  his  principles,  the  Church  at  large  re- 
fused to  confirm  Dr.  De  Koven's  election  to  the 
see  of  Illinois,  as  it  had  previously  refused  to 
confirm  the  election  of  Dean  George  F.  Sey- 
mour. The  Convention  of  1874  passed  a  canon 
forbidding  "ceremonies  or  practices  not  ordained 
or  authorized  in  the  Book  of  Common  Prayer 
and  setting  forth  or  symbolizing  erroneous  or 
doubtful  doctrines."  The  accompanying  discus- 
sion indicates  that  tlie  framers  had  especially  in 
mind  "the  doctrine  commonly  known  as  Tran- 
substantiation."  In  1878,  Dr.  G.  F.  Seymour 
was  elected  bishop  of  Springfield.  This  time 
his  election  to  the  episcopate  was  confirmed  by 
the  Church.  The  event  of  his  consecration 
marks  the  end  of  the  effort  to  deny  that  High 
Church  doctrine  is  in  harmony  with  Anglican 
formularies.  It  marks  also  the  end  of  a  cru- 
sade against  ritual  as  such,  although  the  Church 
has  consistently  disapproved  any  attempt  to 
supersede  Anglican  by  Roman  doctrine. 

At  the  time  of  this  later  discussion  occurred 
the  secession  of  the  "Reformed  Episcopalians." 
The   occasion   of   this   was   a   controversy   over 
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Baptismal  Regeneration.  A  number  of  Church- 
men who  held  Zwinglian  views  of  sacraments 
objected  to  the  wording  of  the  baptismal  office. 
They  found  a  leader  in  the  assistant  bishop  of 
Kentucky,  Dr.  G.  D.  Cummins.  He  issued  a 
call  for  a  conference  of  all  who  wished  to  re- 
form the  Church.  The  convention  adopted  an 
expurgated  Prayer  Book  and  organized  as  a  new 
sect.  Bishop  Cummins  was  deposed  by  the 
House  of  Bishops.  He  continued,  however,  to 
act  as  bishop  and  consecrated  as  a  colleague, 
the  Rev.  C.  E.  Cheney,  a  deposed  clergyman  of 
the  diocese  of  Illinois.  Their  following  was 
never  large  and  has  now  dwindled  to  insig- 
nificant proportions. 

The  Church  of  the  Confederacy.— \X  is 
pleasant  to  turn  to  a  striking  episode  in  the 
Church's  history  where  an  unavoidable  division 
was  quickly  and  quietly  healed.  By  the  out- 
break of  the  Civil  War,  Southern  Churchmen 
were  isolated  from  their  Northern  brethren. 
Their  position  was  analogous  to  that  of  colonial 
Churchmen  at  the  Revolution.  There  was  this 
great  difference  that  there  were  eleven  organ- 
ized dioceses,  each  with  a  bishop.  These  eleven 
dioceses  eventually  united  to  form  the  Protestant 
Episcopal  Church  of  the  Confederate  States. 
For  five  years  the  Church  of  the  Confederacy 
pursued  its  independent  course.  Bishop  Polk  of 
Louisiana,  who  had  had  a  West  Point  education, 
assumed  command  of  a  Confederate  army  and 
was  killed  in  battle.  At  the  end  of  the  War  the 
Church  was  confronted  with  the  difficult  ques- 
tion of  the  relation  of  these  severed  parts.  Some 
Northerners  were  anxious  to  take  action  which 
would  have  been  very  offensive  to  Southern 
susceptibilities.  There  were  two  specially  diffi- 
cult points,  the  precedent  established  by  Bishop 
Polk  and  the  case  of  Bishop  Wilmer  of  Ala- 
bama, who  had  been  consecrated  during  the 
War,  without  the  consent  of  the  Northern  dio- 
ceses. Fortunately  the  wisdom  of  a  few  leaders, 
Hopkins  of  Vermont,  Horatio  Potter  of  New 
York,  and  others,  guided  all  to  a  satisfactory 
conclusion.  The  Convention  of  1862  had  ig- 
nored the  absence  of  Southern  delegates.  In 
1865,  the  Southern  bishops  were  urged  to  attend 
and  "trust  to  the  love  and  honor  of  their 
brethren."  Two  bishops  and  delegates  from 
three  dioceses  responded.  In  the  Convention  of 
1868,  the  South  was  fully  represented.  By  ex- 
ercise of  tact  and  patience  on  both  sides.  Church- 
men had  succeeded  in  ignoring  "the  late  un- 
pleasantness.* 

Christian  Unity. —  As  has  been  already  noted, 
the  Episcopal  Church  believes  that  she  has  a 
special  mission  to  promote  Church  Unity.  For 
50  years  there  has  been  a  standing  Commis- 
sion to  consider  this  subject.  The  occasion  of 
its  appointment  was  the  presentation  at  the 
Convention  of  1853  of  a  "Memorial"  signed  by 
Dr.  W.  A.  Muhlenberg  and  other  well-known 
clergymen.  This  "Memorial"  made  a  plea  for 
greater  liturgical  freedom  and  a  less  stringency 
in  conferring  Holy  Orders.  It  aimed  at  taking 
"an  important  step  towards  the  effecting  of  a 
Church  unity  in  the  Protestant  Christendom  of 
our  land."  The  first  report  of  the  Commission 
made  valuable  suggestions,  but  led  to  no  imme- 
diate results.  Important  members  of  the  Com- 
mission were  Bishops  George  Burgess  of  Maine 
and  Alonzo  Potter  of  Pennsylvania.  The  dis- 
cussion which   ensued  paved   the  way   for   sub- 


sequent Prayer  Book  revision  and  conferences 
with  representatives  of  other  Christan  bodies. 
Part  of  the  aim  of  the  "Memorial"  was  realized 
in  1898  by  the  passage  of  the  "Huntington 
Amendment."  This  relaxes  the  obligation  al- 
ways to  use  the  Prayer  Book  in  public  worship 
and  recognizes  the  duty  of  bishops  to  provide 
special  forms  of  service  for  special  congrega- 
tions and  special  occasions.  Both  "Memorial" 
and  "Amendment"  aim  at  making  the  Church 
freer  for  evangelistic  work. 

There  is  another  side  to  this  work  for  unity. 
Dr.  Muhlenberg  had  in  mind  "the  Protestant 
Christendom  of  our  land."  There  is  a  larger 
Christendom  than  this  which  the  Church  may 
not  forget.  Something  has  been  done  to  estab- 
lish friendly  relations  with  Eastern  Orthodox 
and  Old  Catholics.  Bishop  Horatio  Southgate 
in  1843  was  accredited,  as  representing  the 
Church,  to  the  Patriarch  of  Constantinople;  Dr. 
J.  F.  Young  of  New  York  (later  bishop  of 
Florida)  in  1864,  and  Bishop  Grafton  of  Fond 
du  Lac,  in  1903,  have  paid  official  visits  to  the 
Church  in  Russia.  Bishop  Whittingham  of 
Maryland  in  1872  attended  the  Old  Catholic  Con- 
ference in  Cologne.  Russian  and  Old  Catholic 
bishops  have  on  several  occasions  accepted  the 
official  courtesies  of  the  American  Church. 
Polish  Old  Catholics  in  America  have  made 
definite  proposals  of  union.  Another  century 
may  see  some  result  from  these  small  begin- 
nings. 

Missions. — •  The  Episcopal  Church  has  al- 
ways been  breaking  ground  in  new  fields.  Her 
first  duty  was  to  extend  her  work  in  the  West- 
ern States.  Among  the  typical  examples  of  the 
home  missionaries  were  the  Rt.  Rev.  Jackson 
Kemper,  missionary  bishop  of  the  Northwest, 
and  Dr.  James  Lloyd  Breck.  Dr.  Breck  with 
two  friends  founded  Nashotah  House  in  Wis- 
consin, as  a  training  school  for  missionaries. 
Later  he  removed  to  Minnesota,  organized  work 
among  Indians  at  Crow  Wing,  and  laid  founda- 
tions for  Church  institutions  in  Faribault. 
Bishop  H.  B.  Whipple  developed  and  completed 
his  work.  Still  later  Breck  organized  the  "As- 
sociate Mission  for  the  Pacific  Coast."  His  last 
work  was  the  founding  of  schools  in  Benicia, 
Cal.  The  first  bishops  in  the  Pacific  States 
were  William  Ingraham  Kip  of  California 
and  Thomas  Fielding  Scott  of  Oregon  and 
Washington.  Most  of  the  Western  States  con- 
tain one  or  more  organized  dioceses.  There  are 
still  16  missionary  jurisdictions  in  the  United 
States  and  four  others  in  American  pos- 
sessions. Bishops  have  been  recently  sent  to 
Alaska,  Sandwich  Islands,  the  Philippines,  and 
Porto  Rico. 

There  are  six  foreign  missionary  jurisdic- 
tions. Western  Africa  (Cape  Palmas),  Shang- 
hai and  Hankow  in  China,  Tokyo  and  Kioto  in 
Japan,  and  Cuba.  Bishops  have  also  been  con- 
secrated for  independent  churches  in  Haiti,  Mex- 
ico, and  Brazil.  The  direction  of  missionary 
work  is  entrusted  to  a  Board  of  Missions  with 
headquarters  in  New  York.  Contributions  for 
missions  of  all  kinds  probably  amount  to  a  mil- 
lion dollars  a  year. 

Institutions. —  There  are  a  number  of  Epis- 
copalian theological  schools.  The  General  The- 
ological Seminary  in  New  York  is  a  train- 
ing school  for  the  whole  Church.  It  was  founded 
in  1817,  was  removed  for  a  time  to  New  Haven, 
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returned  in  1820  to  New  York,  and  was  shortly 
after  established  in  Chelsea  Square.  It  owes 
its  present  buildings  to  generous  gifts  of  Dean 
Eugene  Augustus  Hoffman.  Of  other  semina- 
ries, the  more  important  are  the  Episcopal  Theo- 
logical School,  Cambridge,  Mass.,  Berkeley 
Divinity  School,  Middletown,  Conn.,  the  Divinity 
School  of  Philadelphia,  Seabury  Divinity  School 
in  Faribault,  and  Nashotah  House. 

Trinity  College,  Hartford,  Conn.,  Kenyon 
College,  Gambier,  Ohio,  Hobart  College,  Gen- 
eva, N.  Y.,  the  University  of  the  South, 
Sewanee,  Tenn.,  and  St.  Stephen's  College, 
Annandale,  N.  Y.,  are  all  Episcopalian  in- 
stitutions. Columbia  University,  New  York,  al- 
ways has  a  Churchman  for  President  and  uses 
Church  prayers  in  its  chapel.  Lehigh  Univer- 
sity, South  Bethlehem,  Pa.,  is  by  direc- 
tion of  its  founder  under  Church  auspices. 
There  are  many  diocesan  schools  for  boys  and 
girls  and  special  schools  for  negroes  and  In- 
dians. Of  the  larger  Church  schools  for  boys 
may  be  mentioned  St.  Paul's  School,  Concord, 
N.  H.,  Groton  School,  Groton,  Mass.,  and 
Racine  College,  in  Wisconsin.  Churchmen 
have  always  been  active  in  promoting  chari- 
table work.  St.  Luke's  Hospital,  New  York, 
is  a  conspicuous  example  of  their  zeal. 
There  are  numerous  organizations  for  the 
furthering  of  Church  work  and  a  number  of 
religious  orders  for  men  and  women. 

The  number  of  Churchmen  is  not  large,  but 
the  rate  of  increase  has  been  comparatively 
rapid.  In  1800  there  were  II  dioceses  served 
by  7  bishops  and  208  other  clergy ;  in  1900,  there 
were  86  dioceses  served  by  81  bishops  and  about 
4,900  other  clergy.  The  number  of  communi- 
cants was  about  700,000,  a  number  which  implies 
about  3,000,000  adherents.  The  total  number  of 
clergy  to  the  present  time  (1904)  has  been  about 
9,000,  of  whom  218  became  bishops. 

The  materials  for  the  history  of  the  Protes- 
tant Episcopal  Church  are  to  be  found  in  Jour- 
nals of  the  General  Convention,  the  memoirs  of 
distinguished  Churchmen,  and  collections  of 
pamphlets  in  the  libraries  of  Church  institutions. 
Perry's  'History  of  the  American  Episcopal 
Church,'  a  collection  of  monographs,  is  the 
most  complete  formal  history.  There  are 
smaller  works  by  the  Rt.  Rev.  Leighton  Cole- 
man, D.D.,  bishop  of  Delaware,  the  Rev.  C.  H. 
Tiffany,   D.D.,  and  the   Rev.   S.  D.   McConnell, 

•  Frederick  Joseph  Kinsman, 

Professor   of   Church   History   in    the    General 
Theological  Seminary,  New  York. 

Protestantenverein,  pro-tes-tan-ten-fe-rln' 
(Protestant  .Association),  a  society  founded  at 
Frankfort  on  the  Main  in  1863  for  the  promo- 
tion of  liberalism  in  the  Protestant  state 
churches  of  Germany.  Its  originators  were  nota- 
ble clergymen,  publicists  and  university  pro- 
fessors. In  1863  the  jealousies  between  Calvin- 
ists  and  Lutherans  still  persisted,  though 
Calvinism  and  Lutheranism  had  45  years  pre- 
viously been  ostensibly  reconciled  in  the  consti- 
tution of  the  Prussian  Evangelical  Church.  In 
all  the  Protestant  state  churches  of  Germany 
the  authority  of  the  prince,  his  ministers,  or  the 
clergj'  was  supreme:  the  Protestantenverein 
demanded  lay  representation  in  the  parochial  and 
synodal  administration  of  church  affairs  ;  further, 
they   demanded  the   federation   of  the   separate 


established  churches  in  one  national  church.  The 
Protestant  churches  were  obscurantist,  creed- 
bound,  and  hostile  to  all  free  inquiry  in  matters 
affecting  religious  belief :  the  Protestantenverein 
held  that  "the  attempt  to  limit  the  freedom  of 
theological  inquiry  is  a  violation  of  the  vital 
principle  of  Protestantism."  And  the  association 
announced  as  one  of  its  principal  aims  to  arouse 
popular  sentiment  in  Germany  against  the  en- 
croachments of  clericalism  and  hierarchism  in 
the  Protestant  churches  and  against  the  preten- 
sions of  the  Papacy.  The  union  was  from  the 
first  viewed  with  jealousy  by  the  governments 
and  by  the  conservative  majority  in  the  several 
churches ;  and  though  before  the  law  its  mem- 
bers were  under  no  disability,  still,  whether 
clergymen  or  university  men,  they  found  them- 
selves effectually  barred  from  pulpits  and  chairs 
in  the  seats  of  learning,  or  from  advancement. 
All  Germans  who  are  Protestants  and  who  are 
willing  to  promote  the  objects  of  the  associa- 
tion are  eligible  to  membership.  Besides  the 
general  Protestantenverein,  comprising  its  mem- 
bership in  all  the  German  states,  there  are  par- 
ticular unions,  one  for  northwestern  Germany, 
one  for  Baden,  one  for  Silesia,  and  so  on.  The 
meetings  of  the  general  body  are  biennial,  those 
of  the  several  states,  annual.  The  May  Laws 
or  Falk  Laws,  designed  to  root  out  Roman 
Catholicity,  and  the  reorganization  of  the  Prus- 
sian state  church  in  1879,  were  fruits  of  the 
agitation  carried  on  by  the  Protestantenverein. 
But  after  a  few  years  political  opportunism 
dictated  to  the  government  the  policy  of  repeal- 
ing the  Falk  Laws ;  and  when,  under  the  new 
system  of  lay  representation  in  the  church's 
councils,  members  of  the  general  synod  of  the 
Prussian  national  church  were  to  be  chosen,  only 
nine  members  of  the  Protestantenverein  were 
elected,  to  70  representatives  of  the  most  con- 
servative orthodoxy.  In  1880,  the  Protestanten- 
verein had  26,000  members  in  80  local  associa- 
tions. 

Protestantism,  the  religious  system  and 
profession  of  Protestants.  Tlie  Name. —  Like 
most  political  and  religious  party  designations, 
the  name  "Protestantism"  was  accidental  in  its 
origin  and  very  inadequately  expresses  the  na- 
ture of  what  it  labels.  In  1529  an  edict  of  the 
Diet  of  Spires  threatened  the  German  Reforma- 
tion with  extinction.  Five  princes  and  14  cities 
made  formal  protest  against  the  validity  of  the 
edict  and  were  jointly  known  as  the  protesting 
Estates,  or  Protestants.  The  name  soon  came  to 
designate  all  who  sided  with  the  Reformation  in 
Germany,  and  is  now  the  common  name  of  all 
Christian  bodies  in  the  West  which  refuse  obedi- 
ence to  the  Roman  Catholic  Church.  The  name 
has  been  unsatisfactory  to  many,  especially  in 
the  Anglican  and  Lutheran  Churches,  because  it 
is  merely  negative  and  polemical  and  does  not 
do  justice  to  the  positive,  evangelical  character 
of  Protestant  Christianity.  On  the  other  hand 
it  may  be  said  that  Protestantism  had  its  his- 
toric origin  in  opposition  to  Roman  Catholicism 
and  that  its  nature  and  principles  can  be  fully 
understood  only  when  they  are  viewed  in  that 
contrast,  so  that  the  name  has  a  measure  of 
justification. 

The  Historic  Roots  of  Protestantism. —  Con- 
trary to  the  popular  conception,  the  roots  of 
Protestantism     run    back     far    beyond     Martin 
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Luther.  Its  conscious  life  began  with  him.  His 
powerful  personality  impressed  itself  on  the 
movement.  But  he  alone  would  be  quite  inade- 
quate to  explain  it. 

The  age  before  the  Reformation  was  a  revo- 
lutionary age.  The  Holy  Roman  Empire  was 
waning;  the  modern  state  was  taking  shape. 
The  economic  and  social  order  was  profoundly 
unsettled  by  the  progress  of  capitalistic  industry 
and  commerce.  The  revival  of  learning  had 
created  new  intellectual  tastes  and  interests; 
scholasticism,  a  theology  and  philosophy  rev- 
erend with  age,  w^as  put  aside  by  younger  minds 
as  insipid  and  barbaric.  The  invention  of  print- 
ing made  intercourse  of  mind  with  mind  easy 
and  education  a  common  possession. 

Amid  so  vast  and  general  an  upheaval  it 
was  impossible  for  the  institutions  of  medixval 
religion,  which  were  so  deeply  intertwined  with 
all  the  life  of  society,  to  remain  unaffected. 
"Reform  of  the  Church  in  head  and  members" 
was  earnestly  called  for  by  many  of  the  most 
eminent  religious  leaders  of  the  century  preced- 
ing the  Reformation.  In  the  great  Reform 
Councils  of  the  15th  century;  in  the  national 
movements  in  England  and  Bohemia,  which  were 
led  by  Wyclif  and  Huss ;  in  the  efforts  of  the 
Franciscans  and  of  the  Waldenses  and  Cathari 
to  restore  the  primitive  simplicity  of  the  Chris- 
tian life;  in  the  ridicule  of  poets  and  the  doubt 
of  theologians  we  trace  a  swelling  tide  of  re- 
formatory sentiment.  There  w'as  an  abundance 
of  noble  spiritual  and  moral  life  among  the  peo- 
ple and  clergy ;  the  incessant  protests  against 
the  existing  abuses  are  the  most  eloquent  testi- 
mony to  the  moral  vigor  which  was  itself  a 
product  of  mediaeval  religion.  But  evil  is  always 
slow  to  yield.  What  seemed  intolerable  ex- 
ploitation and  oppression  to  the  mass  of  the  peo- 
ple, was  an  indispensable  source  of  income  and 
a  time-honored  and  lawful  custom  to  powerful 
individuals  and  classes.  Efforts  for  reform  were 
again  and  again  frustrated,  and  so  the  final  ex- 
plosion of  the  pent-up  forces  is  historically  com- 
prehensible. Without  this  accumulated  dis- 
satisfaction of  generations,  Luther  would  have 
cried  to  deaf  ears.  Protestantism  can  be  under- 
stood only  against  this  background.  It  was 
not  at  the  outset  a  demand  for  a  change  of 
doctrine,  but  a  practical  reformatory  movement. 

The  First  Rapid  Spread  of  Protestantism. — 
On  Hallowe'en  of  1517  Luther  posted  his  95 
Theses  on  Indulgences.  They  were  a  halting 
and  uncertain  protest  against  a  practice  which 
w-as  endangering  the  spiritual  integrity  of  the 
people.  He  expected  to  debate  his  theses  with 
some  university  professor ;  instead  of  that 
Europe  took  up  the  debate.  Within  a  fortnight 
those  95  sentences  had  echoed  through  Germany ; 
within  a  month  through  Europe.  The  popular 
response  gave  Luther  daring.  From  1519  to 
1523  he  was  the  voice  of  a  nation  aroused  and 
angry.  His  manifesto  <To  the  Christian  No- 
bility of  the  German  Nation'  was  a  terrific  enu- 
meration of  the  social,  political,  and  religious 
grievances  of  Germany.  His  'Prelude  on  the 
Babylonian  Captivity  of  the  Christian  Church' 
attacked  those  doctrines  and  practices  of  the 
Church  which  clustered  about  the  seven  sacra- 
ments. The  Pope  excommunicated  him ;  Luther 
burned  the  Bull.  The  Diet  of  Worms  demanded 
that  he  recant ;  he  refused.  The  favor 
of  his  prince  and  various  international  complica- 


tions combined  to  defend  him.  But  back  of  all 
stood  the  protecting  public  sentiment  of  the 
nation. 

In  these  earlier  years  of  the  Reformation  the 
purpose  was  not  to  create  a  new  Church,  but  to 
reform  the  one  Church.  As  fast  as  the  reforma- 
tory ideas  spread  and  the  resistance  of  civil  and 
ecclesiastical  authorities  could  be  overcome, 
evangelical  preaching  was  introduced.  Almost 
simultaneously  with  the  movement  centring  at 
Wittenberg,  the  Reformation  had  found  a  sec- 
ond focus  in  German  Switzerland  under  the 
leadership  of  Zwingli.  About  1525  a  third  and 
still  more  radical  reformatory  movement  began 
to  run  through  the  lower  classes  of  Germany, 
persecuted  by  all  parties  alike  under  the  name 
of  Anabaptism ;  a  movement,  the  extent  and 
religious  power  of  which  are  only  now  coming  to 
be  appreciated.  From  1536  onward  Geneva  un- 
der the  leadership  of  Calvin's  systematizing  and 
organizing  genius  became  the  great  spiritual  cen- 
tre of  Protestantism  for  Switzerland,  France,  the 
Netherlands,  Scotland  and  England.  These 
rapid  and  almost  simultaneous  movements  show 
that  the  Reformation  was  not  an  artificial  con- 
trivance of  a  few  insurrectionary  spirits,  but  the 
outcome  of  a  great  popular  feeling  and  desire. 
But  that  the  reformatory  uprising  finally  ended 
in  a  permanent  schism  of  the  Church  was  not 
an  absolutely  necessary  outcome  of  the  situation. 
A  less  violent  spirit  on  the  part  of  the  reform 
elements  and  less  reluctance  to  grant  the  inevi- 
table reforms  on  the  part  of  the  hierarchy  before 
it  was  too  late,  miglit  conceivably  have  averted 
that  result.  Historians  will  differ  as  to  the 
apportionment  of  guilt. 

For  about  half  a  century  Protestantism  on 
the  whole  advanced  victoriously.  It  encoun- 
tered the  natural  instinct  of  conservatism,  the 
resistance  of  all  classes  that  were  interested  in 
existing  conditions,  and  the  opposition  of  most 
governments,  but  it  was  not  yet  face  to  face 
with  the  full  enthusiasm  of  religious  conviction. 
At  the  end  of  5c  years  it  was  firmly  intrenched 
in  Saxony,  Hesse,  Wiirtemberg  and  the  Palati- 
nate;  in  the  most  important  cantons  of  Switzer- 
land; in  the  northern  Netherlands;  in  Den- 
mark, Sweden.  Prussia  and  Livonia.  In  an- 
other group  of  countries  the  issue  was  still  in 
doubt.  In  France  the  Huguenots  were  an 
intelligent  and  powerful  minority,  able  to  wage 
wars  and  make  treaties  with  the  Crown. 
The  Flemish  Netherlands  for  a  time  went  with 
the  Dutch  in  revolt  against  Spanish  and  Ro- 
man Catholic  domination,  until  the  Treaty  of 
Arras  in  1579  cut  them  loose.  In  Bavaria,  Po- 
land and  Hungary  the  people  were  largely  Prot- 
estant and  almost  in  control  of  the  situation. 
In  the  Grand  Duchy  of  Austria  it  is  said  that 
only  a  thirtieth  part  of  the  people  remained 
faithful  to  the  old  Church.  If  the  choice  of 
religion  had  been  left  entirely  to  the  common 
people,  it  is  probable  that  most  of  the  continent 
of  Europe  north  of  the  Alps  and  Pyrenees  and 
west  of  Russia  would  have  become  Protestant. 
In  the  British  Islands  the  Reformation  began 
in  earnest  with  the  return  of  Knox  to  Scot- 
land in  1559  and  the  reign  of  Edward  VI.  in 
England  ( 1547-53),  and  was  destined  to  suc- 
ceed. Ireland  remained  untouched  by  it.  In 
Italy  and  Spain  reformatory  leanings  remained 
confined  to  groups  of  educated  people.  The 
Reformation  did  not  find  the  support  of  govern- 
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nients,  nor  did  it  have  time  to  become  a  popular 
movement.  The  Inquisition,  reorganized  in 
Italy  by  Caraffa,  1542,  put  an  effective  end  to 
any  movement  that  might  have  grown  up.  It  is 
often  assumed  that  only  the  Teutonic  nations 
have  a  natural  affinity  for  the  Protestant  type 
of  Christianity,  because  the  Latin  nations  failed 
to  embrace  it  in  the  i6th  century.  But  their 
failure  to  do  so  was  hardly  due  to  natural  pre- 
dilections. The  theory  can  not  be  said  to  have 
had  a  fair  test  at  that  time. 

The  Roman  Catholic  Reaction  Against  Prot- 
estantism.—  In  the  middle  of  the  i6th  century 
the  tide  turned  on  the  continent  of  Europe. 
Those  countries  in  which  the  issue  had  re- 
mained in  doubt,  were  wrested  from  the  grasp 
of  Protestantism  and  restored  to  the  Catholic 
Church,  and  no  further  important  territorial 
gain  was  made.  This  remarkable  change  was 
largely  due  to  the  rallying  of  the  spiritual  forces 
of  Catholicism  on  the  one  side,  and  to  the  weak- 
ening of  the  spiritual  forces  of  Protestantism  on 
the  other. 

Many  eminent  men  who  remained  loyal  to 
the  Roman  Church  and  held  its  doctrines  to  be 
infallible  and  irreforniable,  had  yet  recognized 
the  justice  of  many  of  the  complaints  about 
practical  abuses,  and  hoped  by  reform  of  the 
Church  from  within  to  conciliate  the  Protes- 
tants and  if  possible  heal  the  schism.  This 
party  was  now  overborne  by  another  which  also 
desired  reform,  but  at  the  same  time  advocated 
uncompromising  insistence  on  the  sole  authority 
of  the  Roman  Church.  The  Council  of  Trent 
(1545-63)  gave  an  authoritative  definition 
of  those  doctrines  which  had  been  assailed  by 
Protestantism  and  henceforth  there  could  be 
no  doubt  what  the  Cathofic  faith  was.  A  new 
monasticism  arose,  of  which  the  Jesuit  Order 
was  the  finest  type,  which  flung  itself  with 
splendid  zeal  into  the  service  of  the  needy,  the 
conversion  of  the  heathen,  and  the  conflict  with 
heresy.  Protestant  leaders  had  made  a  powerful 
appeal  to  the  intellect  through  preaching  and 
writing.  The  Jesuits  met  them  on  their  own 
ground.  The  combination  of  Protestantism 
with  Humanism  had  made  the  Protestant  schools 
the  attractive  seats  of  learning.  The  Jesuits 
now  took  higher  education  under  their  care  and 
especially  succeeded  in  molding  the  young  men 
of  the  upper  classes.  The  people  were  urged 
to  a  more  frequent  use  of  the  confessional  and 
this  furnished  an  effective  means  of  counteract- 
ing Protestant  leanings  wherever  they  came  to 
light  in  the  thought  of  a  penitent.  Its  peril 
had  not  been  without  effect  on  the  Church. 
Abuses  which  had  long  been  the  sorrow  of  its 
earnest  men  were  stopped.  With  Paul  IV.  a 
succession  of  popes  began,  very  different  from 
those  of  the  previous  century,  and  as  earnest 
and  austere  as  some  of  the  greatest  popes  of 
the  Middle  Ages. 

Under  such  leadership  and  with  such  re- 
newed self-assurance  and  enthusiasm  the  Cath- 
olic Church  of  the  second  half  of  the  l6th  cen- 
tury was  a  far  more  formidable  adversary  than 
Protestantism  had  hitherto  found  it.  To  this 
was  added  the  immense  political  power  still  left 
to  it,  which  it  now  used  with  a  new  determina- 
tion and  unity  of  purpose.  If  the  majority  of 
any  people  were  Protestants  and  the  rulers  of 
a  nation  were  Catholic,  force  lay  with  the  lat- 
ter  and    that    prevailed.      Protestant   historians 


hold  that  if  the  conflict  had  been  intellectual 
and  spiritual  only,  the  outcome  would  have  been 
different. 

While  Roman  Catholicism  had  rallied  its 
forces  the  spiritual  force  of  Protestantism  had 
declined.  The  first  group  of  heroic  leaders  was 
thinning  in  numbers,  and  its  successors  were 
not  equal  to  them.  The  athletic  vigor  and  joy 
of  a  newly  found  faith  had  waned.  The  contest 
for  great  truths  often  degenerated  into  a  wrangle 
over  points  of  doctrine.  Protestantism  was  split 
into  two  camps,  the  Lutheran  and  Reformed, 
and  these  spent  some  of  their  strength  against 
each  other.  The  Religious  Peace  of  Augsburg  in 
'555  had  granted  religious  autonomy  to  the 
Lutheran  estates  of  Germany.  From  this 
assured  position  they  could  look  on  with  indiffer- 
ence while  Calvinistic  Protestantism  was  fight- 
ing for  its  life  in  France  and  Holland.  Protes- 
tantism lacked  the  international  organization  and 
centralized  direction  of  Roman  Catholicism. 
Popular  sympathy  for  the  persecuted  brethren 
abroad  was  ineffective  unless  the  political  inter- 
ests of  the  princes  happened  to  work  in  the  same 
direction.  It  had  no  such  mobile  corps  of  sol- 
diers as  the  religious  orders  supplied  to  Roman 
Catholicism.  The  strength  of  Protestantism  lies 
in  its  appeal  to  individual  conviction  and  its  ca- 
pacity to  set  free  the  initiative  of  the  individual. 
But  in  Lutheran  countries  ecclesiastical  govern- 
ment was  vested  in  the  princes  and  the  theo- 
logians and  not  at  all  in  the  people.  In  the 
Calvinistic  churches  there  was  more  popular 
participation,  and  this  resulted  in  stricter  church 
discipline,  sterner  morality,  and  immense  tenac- 
ity and  power  of  resistance.  But  even  they  did 
not  fully  evoke  the  power  of  devotion,  of  sacri- 
fice and  moral  vigor  latent  in  the  plain  people 
whose  spontaneous  cooperation  would  have 
made  the  Protestant  nations  invincible. 

From  the  middle  of  the  i6th  century  for  a 
hundred  years  the  conflict  between  Roman  Ca- 
tholicism and  Protestantism  forms  the  substance 
of  European  history.  This  duel  found  its  outward 
expression  in  the  great  "wars  of  religion."  In 
P'rance  the  Huguenot  wars  ran  with  intervals 
from  1562  to  1598  and  ended  with  the  Edict 
of  Nantes,  which  recognized  the  civil  equality  of 
Protestants,  but  conceded  only  a  limited  right  of 
worship.  The  war  between  Roman  Catholic 
Spain  and  the  Netherlands  extended  with  inter- 
vals from  1568  to  1648  and  the  Thirty  Years' 
war  in  Germany  from  1618  to  1648.  When  the 
wars  closed.  Protestantism  had  lost  the  de- 
batable ground :  France,  Belgium,  Bavaria,  Aus- 
tria, Bohemia.  Poland.  Biu  it  was  not  beaten 
out  of  the  field ;  it  held  Scandinavia,  northern 
Germany,  the  Dutch  Republic,  the  Protestant 
cantons  of  Switzerland.  Scotland  and  England. 
And  now  the  religious  impulse  and  enthusiasm 
of  Roman  Catholicism  in  turn  had  spent  them- 
selves, just  as  the  first  aggressiveness  of  Prot- 
estantism had  formerly  ebbed.  The  ancient  jeal- 
ousy between  the  House  of  Hapsburg  and 
France  once  more  proved  stronger  than  the  re- 
ligious interest.  Protestant  Germany  w'as  saved 
in  the  Thirty  Years'  war  by  the  alliance  of  Gus- 
tavus  Adolphus,  the  champion  of  Protestantistn, 
and  Richelieu,  the  head  of  Roman  Catholic 
France.  Europe  stopped  in  sheer  exhaustion, 
and  in  the  Peace  of  Westphalia,  24  Oct.  1648, 
the  old  and  new  faiths  agreed  to  tolerate  each 
other  and  live  side  by  side.     The  ancient  con- 


PROTESTANTISM 


ceptior.  of  the  outward  unity  of  the  Church  and 
of  the  necessary  uniformity  of  worship  withni 
each  nation,  was  surrendered.  Henceforth  the 
religious  life  of  the  Western  world  was  to  run 
in  two  channels,  hut  not  without  profound  influ- 
ence of  each  on  the  other. 

Protcslanlism  in  Great  Britain.— Enghxnd,  in 
its  comparative  isolation  from  the  rest  of  Europe, 
ran  a  course  of  its  own.  Its  real  Reformation 
only  began  when  the  wars  of  religion  closed  on 
the  Continent.  The  English  Reformation,  in- 
deed, was  not,  at  first,  a  great  popular  movernent, 
and  consequently  lacked  such  leaders  as  are  bom 
in  the  travail  of  a  whole  nation.  The  repudia- 
tion of  papal  supremacy  under  Henry  Viii. 
(1531)  was  scarcely  due  to  reformatory  lean- 
ings. Under  Edward  VI.  (i547-53)  the  ideas  of 
the  Reformation  began  to  make  real  progress, 
but  they  were  still  promoted  from  above  and 
encountered  the  resistance  of  the  people  The 
persecutions  under  Mary  ( 1553-8)  first  kindled 
that  hatred  of  popery  which  became  part  ot 
English  traditions.  Under  Elizabeth  (1558-1603) 
England  was  slowly  and  moderately  Protestant- 
ized By  natural  tastes  the  queen  did  not  lean 
to  innovations,  but  the  denial  of  her  legitimacy 
and  her  right  to  the  throne  by  Pope  Paul  IV. 
allied  her  self-interest  with  what  Protestant  con- 
victions she  had.  The  country  followed  her. 
Of  9,400  Roman  Catholic  priests  only  189  re- 
fused the  oath  of  supremacy.  By  1570  the  influ- 
ence of  the  Roman  Catholic  Reaction  began  to 
make  itself  felt  in  England.  Priests  of  the  new 
zeal  came  to  England  as  emissaries.  English 
Protestants  saw  their  brethren  on  the  Continent 
crushed,  their  own  country  threatened  by  Spain 
under  Philip  II.,  the  life  of  their  queen_  in  con- 
stant danger.  A  fearful  spiritual  tension  was 
created.  A  bull  of  Pius  V.  deposed  Elizabeth 
and  forbade  Englishmen  under  penalty  of  ex- 
communication to  obey  her.  When  an  English 
monarch  demanded  the  oath  of  allegiance  from 
English  subjects,  Paul  V.  forbade  them  to  take 
it  under  the  same  penalty.  This  identified  Ro- 
man Catholicism  with  treason  and  forced  Ro- 
man Catholics  into  a  terrible  dilemma.  The  se- 
vere persecutions  endured  by  them  were  at  least 
ostensibly  directed  against  their  treason,  and  not 
against  their  religious  belief. 

The  Reformation  in  England  had  wrought  its 
changes  with  great  moderation.  The  Thirty- 
Nine  Articles  embody  the  Calvinistic  theology 
prevalent  at  the  time  of  their  adoption  (1563  and 
1571),  hut  the  hierarchical  organization  of  the 
clergy  inherited  from  Roman  Catholicism  had 
been  retained,  and  the  forms  of  worship  modified 
with  a  gentle  hand.  During  the  17th  century  a 
more  strenuous  Protestantism  gained  ground. 
English  Calvinism  became  Puritanism.  A  thor- 
ough purging  of  the  doctrine,  constitution  and 
worship  of  the  Church  was  demanded.  The 
Presbyterian  party  sought  to  conform  the 
Church  of  England  to  the  Scottish  and  other 
Calvinistic  churches.  The  Independents  were 
still  more  radical.  They  were  opposed  to  estab- 
lished churches,  held  that  each  congregation 
should  have  the  right  to  govern  itself,  and 
favored  a  large  measure  of  religious  liberty. 
Radicalism  in  religion  linked  itself  quite  natu- 
rally with  a  corresponding  democracy  in  civil  af- 
fairs. During  the  Civil  War  and  the  Common- 
wealth (1649-60')  control  passed  successively  to 
the  more  radical  parties.    The  reform  outran  the 


sentiment  of  the  nation.  An  inevitable  reaction 
followed.  But  though  Puritanism  failed  out- 
wardly, it  had  transformed  England.  Since  the 
Commonwealth,  England  has  had  a  Protestant 
soul.  The  efforts  of  James  II.  to  introduce 
Roman  Catholicism  once  more  ended  in  the 
Revolution  of  1688.  A  century  later  the  Roman 
Catholics  of  England  numbered  only  about 
65,000.  The  bold  Protestantism  of  the  Independ- 
ents of  the  Commonwealth  was  too  far  ahead  of 
its  time  to  stand,  but  it  was  prophetic  of  the 
future.  The  political  and  social  ideals  of  that 
uprising  have  slowly  been  realized  during  the 
last  250  years,  and  the  development  of  church 
and  religion  has  tended  in  the  same  direction. 

Later  History  of  Protestantism. —  Since  1648 
there  has  been  no  serious  change  in  the  terri- 
torial base  of  Protestantism  and  Roman  Cathol- 
icism in  Europe.  Each  has  held  what  it  then 
had.  In  Italy,  Spain,  Portugal  and  Belgium 
the  number  of  Protestants  is  very  slight.  On 
the  other  hand,  in  Denmark,  Sweden  and  Nor- 
way Roman  Catholics  number  only  a  few  thou- 
sands. In  spite  of  the  decimation  suffered  by 
Protestants  in  France  after  the  Revocation  of  the 
Edict  of  Nantes  (1685),  they  have  again  grown 
considerably  in  numbers  and  are  important 
through  their  intellectual  and  moral  influence. 
In  Austria  they  numbered  in  1900  about  494,000 
or  1.9  per  cent  of  the  population,  and  in  Hun- 
gary 3,703,888  or  19.4  per  cent.  Of  recent  years 
there  has  risen  in  Austria  a  mass  movement  away 
from  Roman  Catholicism,  the  Los-von-Rom 
Bewcgung,  the  final  importance  of  which  can  not 
yet  be  foreseen.  Switzerland  in  1900  had 
1,918,197  Protestants  and  1,383,135  Roman  Cath- 
olics. Germany  had  35,231,104  Protestants  and 
20,327,104  Roman  Catholics,  and  the  percentage 
had  scarcely  changed  from  1880  to  1900.  The 
Netherlands  had  1,790,161  Roman  Catholics  in 
1899  in  a  population  of  5,104,137.  In  Ireland 
Protestants  numbered  in  1901  25.8  per  cent  of 
the  population  of  4.458,775.  According  to  the 
official  Roman  Catholic  statistics  of  the  Congre- 
gation de  Propaganda  Fide  for  1898  the  Roman 
Catholic  population  of  England  and  Wales  was 
1,362,489  out  of  a  population  of  32,000,000,  and 
in  Scotland  373,500  out  of  4,400,000.  In  1900,  4 
per  cent  of  the  marriages  in  England  and  10.24 
per  cent  of  those  in  Scotland  were  celebrated  ac- 
cording to  Roman  Catholic  ritual.  The  great 
increase  of  Roman  Catholics  in  England  during 
the  19th  century  and  in  Scotland  during  recent 
years,  has  been  due  mainly  to  Irish  immigration. 
The  conversions  in  England  have  been  more  im- 
portant in  character  than  number.  The  countries 
of  South  and  Central  America  are  almost  wholly 
Roman  Catholic  and  swell  the  Roman  Catholic  ■ 
total.  Canada,  in  a  population  of  5,371,315  in  ■ 
1901,  had  3,141,715  Protestants.  About  65  per 
cent  of  the  Roman  Catholics  are  massed  in  the 
Province  of  Quebec.  The  religious  statistics 
of  the  census  of  1900  for  the  United  States  have 
not  yet  been  published.  The  official  Roman 
Catholic  statistics  for  1898  gave  the  Roman 
Catholic  communicants  as  9,479,250,  but  the  term 
"communicant"  is  more  inclusive  in  the  Roman 
Catholic  Church  than  in  most  Protestant  bodies. 
The  number  of  Roman  Catholics  in  the  United 
States  has  increased  immensely  during  the  19th 
century,  partly  through  the  acquisition  of  new 
possessions  in  the  Southwest,  hut  mainly  through 
Roman  Catholic  immigrntinn  from   Ireland  and 
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Germany  formerly  and  more  recently  from  Can- 
ada, Italy  and  Austria,  and  the  natural  increase 
of  these  immigrants. 

The  Distinctive  Characteristics  of  Protestant- 
ism.—  Protestantism  is  not  a  single  organ- 
ized body.  There  is  no  central  authority 
able  to  define  its  positions.  The  various 
Protestant  churches  have  realized  the  genius 
of  Protestantism  in  the  most  varying  stages 
of  clearness.  Scarcely  anything  can  be  as- 
serted about  Protestantism  as  a  whole  which 
would  not  be  contradicted  by  the  history 
of  some  Protestant  body  or  of  all  Protestant 
bodies  at  some  stage  of  their  existence.  Its  ori- 
gins furnish  no  clear  expression  of  it,  for  the 
stream  carried  away  a  hea\-y  sediment  from  the 
banks  among  which  it  rose.  Luther,  for  in- 
stance, was  in  most  respects  a  very  mediaeval 
man.  Protestantism  is  a  historical  movement, 
a  tendency.  It  has  gone  through  a  gradual  pro- 
cess of  self-purification  and  has  come  to  clearer 
consciousness  of  itself.  These  qualifications 
must  be  borne  in  mind  in  considering  the  fol- 
lowing enumeration  of  the  more  important  char- 
acteristics of   Protestantism: 

1.  Protestantism  is  a  simplification  of  re- 
ligion. Instead  of  many  external  religious  per- 
formances, it  calls  for  one  thing:  faith.  Faith 
in  that  sense  is  the  formula  for  an  attitude  of 
the  soul  toward  God,  for  the  innermost  life  of 
loving  obedience.  That  faith  justifies,  and  the 
externals  of  religion  have  value  only  in  so  far 
as  they  express  or  strengthen  that  relation. 

2.  This  simplification  of  religion  involves  a 
simplification  of  church  worship.  The  Reforma- 
tion involved  a  critical  scrutiny  of  the  inherited 
forms  of  worship  and  the  elimination  of  all  that 
seemed  to  the  Reformers  contrary  to  the  Bible 
or  repugnant  to  their  religious  feeling.  In  their 
recoil  they  often  went  to  the  other  extreme  of 
making  worship  bare.  But  even  where  Protes- 
tant worship  is  most  ornate,  it  is  simpler  than 
the  liturgical  splendor  of  the  Greek  or  Roman 
Church. 

3.  In  consequence  of  the  characteristics  just 
mentioned,  the  visible  organization  of  the  Church 
occupies  a  smaller  space  in  the  spiritual  horizon 
of  Protestants  than  of  Greek  or  Roman  Catho- 
lics. For  Roman  Catholics  the  hierarchy  of 
the  Church  is  the  sole  channel  through  which 
the  infallible  teaching  of  Christianity  and  the 
saving  grace  of  the  sacraments  must  flow.  The 
relation  of  the  individual  to  God  depends  largely 
on  his  relation  to  the  Church.  For  a  Protestant 
his  relation  to  the  Church  depends  on  his  rela- 
tion to  God.  Protestantism  sends  men  to  the 
Bible  for  truth  and  to  God  direct  for  saving 
grace.  Consequently  Protestantism  is  less  es- 
sentially churchly.  Church  attendance  is  less 
a  true  gauge  of  religious  life  in  Protestant 
churches. 

4.  Thorough-going  Protestantism  recognizes 
no  essential  difference  between  clergy  and  laity. 
It  holds,  at  least  in  theory,  to  the  universal 
priesthood  of  believers,  that  is,  to  the  direct  and 
equal  access  of  every  believing  soul  to  God.  The 
clergy  have  grown  less  important  and  laymen 
have  become  more  important  in  the  worship  and 
government  of  the  Protestant  churches. 

5.  As  a  consequence  of  these  convictions  and 
in  historical  reaction  against  the  hierarchical 
structure  of  the  mediaeval  church.  Protestantism 
in   varying   degrees   has   tended  to   democratize 


church  government.  The  Church  of  England 
retained  the  episcopacy  inherited  from  ihe  past. 
The  Calvinistic  Churches  developed  a  kind  of 
aristocracy  in  presbytenal  government.  The 
bodies  with  congregational  organization  have 
self-government  like  that  of  the  New  England 
town-meeting.  As  an  indirect  result  radical 
Protestantism  has  had  a  marked  affinity  for 
civil  democracy  and  has  made  for  popular  lib- 
erty. 

6.  Protestantism  to-day  has  accepted  the 
principle  of  religious  liberty  and  freedom  of 
conscience.  In  the  i6th  and  17th  centuries 
it  followed  inherited  theories  and  was  at  times 
more  tyrannous  over  the  individual  reason  and 
conscience  than  medixval  Catholicism  had  been. 
But  the  respect  for  individual  conviction  has 
become  steadily  greater.  There  is  probably  no 
Protestant  body  to-day  that  would  not  repudiate 
the  use  of  force  in  punishing  heresy  or  in  en- 
forcing religious  conformity.  By  granting  lib- 
erty and  demanding  individual  conviction,  it  has 
powerfully  developed  the  sense  of  personal 
worth,  the  claim  of  a  man  to  his  own  mind,  and 
that  capacity  of  initiative  which  is  one  of  the 
causes  for  national  efficiency.  This  has  also 
been  a  chief  cause  for  the  development  of  sci- 
ence, for  freedom  is  the  life-breath  of  all  higher 
intellectual  work. 

7.  In  one  aspect  Protestantism  was  an  effort 
to  emancipate  the  human  mind  and  soul  from 
the  bondage  of  inherited  doctrines  and  institu- 
tions. It  was  compelled  to  challenge  and  scru- 
tinize the  claims  of  ancient  authorities.  Con- 
sequently it  developed  the  critical  conscience.  It 
has  given  fairly  free  course  to  historical  science 
and  undergoes  a  continuous  self-purification  by 
it.  The  Protestant  exaltation  of  the  Bible  was 
originally  a  part  of  this  desire  to  get  beyond  all 
late,  and  possibly  doubtful,  authorities,  and  to 
find  out  from  the  original  documents  what 
Christianity  really  means.  It  was  a  quest  for  un- 
adulterated Christianity. 

8.  Protestantism  is  comparatively  unfettered 
by  its  past  and  therefore  free  to  advance.  Prot- 
estant bodies  make  no  claim  to  infallibility  in 
their  past  beliefs  and  utterances,  and  there- 
fore they  can  change  their  creed  and  con- 
fess that  their  past  practices  were  wrong.  If, 
for  instance,  a  Protestant  body  in  a  speculative 
period  of  theologj',  has  implied  in  its  creed  that 
some  babes  may  be  eternally  lost,  it  can  eliminate 
that  from  its  creed,  and  such  an  action  will  be 
no  confession  of  weakness,  but  an  evidence  of 
growing  light.  If  Calvin  secured  the  burning 
of  Servetus  and  Melanchthon  praised  it,  their 
religious  descendants  can  erect  an  expiatory 
monument  to  the  memory  of  the  heretic.  Thus 
Protestantism  has  the  same  power  as  the  indi- 
vidual, of  rising  by  putting  its  dead  past  under 
foot. 

9.  Protestantism  has  abandoned  ascetic  mor- 
ality. Throughout  the  jNIiddle  Ages  it  was  held 
that  the  perfect  life  was  one  of  poverty,  of 
abstinence  from  married  life,  and  of  obedience 
to  ecclesiastical  superiors,  and  that  he  who  fol- 
lowed these  "counsels  of  perfection"  did  more 
than  God  required  of  him  and  earned  merit. 
Protestantism  denies  that  man  can  ever  do  more 
than  God  requires,  and  that  ascetic  morality  is 
higher  at  all.  It  holds  that  God  is  best  served 
within  the  natural  human  relations. 

Bibliography. —  On     the    History    of    Prot- 
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eslantism.— The  general  Church  Histories  of 
Giesclcr,  Mohler,  Hase,  Schaff  (Vols.  \I.  and 
VII.),  Sheldon,  and  Alzog  (.Catholic).  On 
the  History  of  the  Reformation:  Fisher,  His- 
tory of  the  Reformation';  Hiiusser,  > Period  of 
the  Reformation';  each  in  compact  form  and 
excellent.  D'.-Vubigne,  'History  of  the  Reforma- 
tion,' is  very  widely  read,  but  has  strong  Prot- 
estant bias.  Archbishop  Spalding,  'History  of 
the  Protestant  Reformation,'  is  an  equally  vig- 
orous Catholic  reply  to  it.  Janssen,  'Geschichte 
des  deutschen  Volkes,'  Vols.  H.  and  HI.,  give 
a  celebrated  Catholic  account,  charged  with  un- 
fairness. Ranke,  'History  of  the  Reformation 
in  Germany,'  3  vols.,  is  the  work  of  a  very 
great  historian.  Kostlin  and  Michelet  give  good 
biographies  of  Luther.  Wace  and  Buchheim, 
'First  Principles  of  the  Reformation,'  gives  a 
translation  of  three  fundamental  early  writings 
of  Luther.  See  also  bibliography  under  Lu- 
ther. Seebohm's  'Era  of  the  Protestant 
Reformation*  is  a  brief  and  simple  account  of 
the  times.  The  English  Reformation  is  described 
in  Green,  'History  of  the  English  People'; 
Froude,  'History  of  England'  ;  Burnet,  'History 
of  the  Reformation';  Blunt,  'Reformation  of 
the  Church  of  England';  Stougbton,  'Eccle- 
siastical History  of  England.'  The  following 
works,  though  dealing  with  special  sections  of 
history,  all  bear  on  the  general  struggle  of 
Protestantism  and  Catholicism :  Ranke,  'His- 
tory of  the  Popes  in  the  i6th  and  17th  Cen- 
turies,' 3  vols.;  Macaulay's  famous  'Essay  on 
Ranke';  Robertson,  'Charles  V.';  Prescott, 
'Philip  II.';  Freitag,  'Bilder  aus  der  deutschen 
Vergangenheit,'  Vol.  II.;  Froude,  'The  Council 
of  Trent'  ;  Symonds,  'The  Catholic  Reaction'  ; 
Motley,  'Rise  of  the  Dutch  Republic';  'History 
of  the  United  Netherlands';  and  'Life  and 
Death  of  John  of  Barneveld.' 

On  the  Doctrine  and  Principle  of  Protestant- 
ism.—  Schaff,  'The  Creeds  of  Christendom,'  3 
vols.,  gives  in  the  third  volume  the  most  impor- 
tant Protestant  creeds,  and  in  the  first  volume  a 
historical  introduction  to  them.  Volume  II.  gives 
the  Catholic  creeds.  J.  .A..  Mohler,  'Symbolism, 
or  an  E.xposition  of  the  Doctrinal  Differences 
between  Catholics  and  Protestants'  ;  and  Hase, 
'Handbuch  der  protestantischen  Poleniik,'  are 
the  best  polemical  handbooks,  the  one  Catholic, 
the  other  Protestant.  Schenkel,  '  Das  Wesen  des 
Protestantismus'  ;  Orr,  'The  Progress  of  Dog- 
ma' ;  Schaff,  'Christ  and  Christianity,'  two  es- 
says on  'Protestantism  and  Romanism,'  and  on 
'The  Principles  of  the  Reformation'  ;  Kahnis, 
'Die  Prinzipien  des  Protestantismus,'  are  all 
discussions  on  the  essential  principles.  I.  A.  Doi- 
ner,  'History  of  Protestant  Theology,'  2  vols., 
is  a  solid  history  of  theological  thought.  Har- 
nack,  'What  is  Christianity?'  in  its  second  part 
gives  a  brilliant  sketch  of  Greek  and  Roman 
Catholicism  and  of  Protestantism. 

On  the  Moral  and  Political  Effects  of  Prot- 
estantism.—  Janssen,  'Geschichte  des  deutschen 
Volkes'  ;  Dollinger,  'Die  Reformation,'  3  vols., 
a  collection  of  contemporary  testimony  to  the  de- 
structive effects  of  the  Reformation ;  Pastor, 
'Geschichte  der  Papste' ;  Balmes,  'Protestant- 
ism and  Catholicity  compared  in  their  Ef- 
fects on  the  Civilization  of  Europe'  ;  are  four 
important  works  by  Catholic  authors.  Balmes 
was  a  Spanish  priest  and  a  cordial  champion  of 
the    Inquisition.      On    the    Protestant    side,    de 


Laveleye,  'Protestantism  and  Catholicism  in 
their  Bearing  upon  the  Liberty  and  Prosperity  of 
Nations'  ;  Guizot,  'History  of  Civilization  in 
Europe,'  Lecture  12;  Charles  Beard  (Hibbert 
Lectures),  'The  Reformation  of  the  i6th  Cen- 
tury in  its  Relation  to  Modern  Thought  and 
Knowledge'  ;  Buckle,  'History  of  Civilization'  ; 
Heeren,  'The  Political  Consequences  of  the 
Reformation'  ;  Freeman,  'National  Prosperity 
and  the  Reformation,'  in  Historical  Essays,  4th 
Series;  F'roude,  'Short  Studies,'  Vols.  I.  and 
II.,  essays  on  'The  Influence  of  the  Reformation 
on  the  Scottish  Character'  and  on  'Calvinism.' 
In  his  later  years  Dollinger,  the  learned  Catholic 
historian  of  the  19th  century,  came  to  view 
Protestantism  somewhat  differently ;  see  his  lec- 
tures on  'The  Reunion  of  the  Christian 
Churches'  ;  'The  History  of  Religious  Free- 
dom' in  his  Historical  and  Literary  Essays; 
'Upon  the  Political  and  Intellectual  Development 
of  Spain'  in  his  'Studies  in  European  History.' 
On  the  Present  Status  of  Protestantism. — 
The  annual  issues  of  'The  Statesman's  Year- 
Book'  give  statistics  and  facts  on  the  religion 
of  the  various  countries  of  the  world.  The  Cen- 
sus Report  for  1900  will  give  the  latest  facts 
about  the  United  States.  Carroll,  'The  Reli- 
gious Forces  of  the  United  States,'  is  a  thor- 
oughly informed  manual.  'Les  Qiuvres  du 
Protestantisme  Frangais  au  XIX.  Siecle'  is  a 
sumptuous  illustrated  account  of  present  French 
Protestantism.  'Der  Protestantismus  am  Ende 
des  Neunzehnten  Jahrhunderts  in  Wort  und 
Bild,'  2  vols.,  edited  by  C.  Werckshagen,  is  a 
splendid  illustrated  account  of  the  history  and 
present  power  of  Protestantism,  in  50  essays  by 
very  competent  scholars. 

Walter  Rauschenbusch, 
Professor  of  Church  History  in  Rochester  Theo- 
logical Seminary. 

Proteus,  pro'tus  or  pro'te-us,  in  Greek 
mythology,  according  to  Homer  (whose  account 
is  the  one  chiefly  identified  with  the  name,  "the 
old  man  of  the  sea"),  a  subject  of  Poseidon  (the 
sea  god),  gifted  with  the  power  of  prophecy, 
who  pastured  the  seal  herds  of  Ampbitrite  upon 
the  shore  of  the  island  of  Pharos  near  the  mouth 
of  the  Nile.  He  is  represented  as  of  great  age 
and  able  to  change  himself  instantly  into  any 
form  he  might  wish.  To  compel  him  to  prophesy 
it  was  necessary  to  steal  craftily  upon  him  and 
hold  him  so  that  he  might  not  escape  whatever 
form  he  took.  Menelaus,  as  told  in  the  Odyssey, 
succeeded  in  doing  this  even  though  Proteus 
became  in  turn  fire  and  water.  Allusions  to 
Proteus  refer  to  his  power  of  assuming  many 
forms,  as  in  the  adjective,  protean.  Herodotus 
relates  that  Proteus  as  king  of  Egypt  entertained 
Paris  and  Helen,  but  giving  Paris  a  phantom 
in  her  stead,  kept  Helen  with  him  and  afterward 
restored   her   to   her   husband   Menelaus. 

Proteus,  a  remarkable  genus  of  urodele 
Amphibians  allied  to  the  axolotls,  sirens,  etc.,  and 
often  called  "mud-puppies."  The  gills  in  these 
are  retained  throughout  the  entire  lifetime  of  the 
animals,  in  addition  to  the  lungs  with  which 
they  are  also  latterly  provided.  These  animals 
are  found  only  in  the  waters  of  certain  subter- 
ranean caves  in  central  and  southern  Europe. 
The  animal  itself  is  about  12  inches  long.  Its 
body  is  elongated,  slender,  and  somewhat  cylin- 
drical,  and    averages    about    one    inch    or    three 
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quarters  of  an  inch  in  diameter.  It  is  of  a  pale 
flesh  tint  ■ —  the  absence  of  color  being  the  neces- 
sary result  of  its  non-exposure  to  light.  The  tail 
is  broad  and  compressed.  The  limbs  are  weak, 
the  front  legs  possessing  three  and  the  hinder 
limbs  only  two  toes.  Three  pairs  of  bright  red 
or  scarlet  branchiae  or  gills  project  from  the 
branchial  clefts  on  each  side  of  the  neck.  Two 
series  of  small  teeth  exist  in  the  upper  and  in 
the  lower  jaw.  The  eyes  are  rudimentary  and 
completely  covered  by  the  skin.  The  proteus  is 
eminently  aquatic  in  its  habits,  and  in  dry  sea- 
sons, or  when  the  water  of  the  caves  becomes 
dried  up,  is  said  to  bury  itself  in  the  mud.  For 
the  development  of  this  group  see  Embryology. 

Proteus  Animalcule.     See  Amceb.x. 

Protevangelium,  pro  -  te  -  van  -  jel'I  -  um 
(Gk.  "the  first  gospel"),  term  applied  to  the  pas- 
sage in  the  Old  Testament,  Genesis  iii.  15,  in 
which  theologians  see  the  first  announcement 
of  the  coming  of  a  Messiah. 

Prothero,  pr5th'er-6,  George  Walter,  Eng- 
lish historical  writer:  b.  Wiltshire  14  Oct.  1848. 
He  was  educated  at  Eton,  Oxford,  and  the  Uni- 
versity of  Bonn,  was  university  lecturer  in  his- 
tory and  tutor  of  Kings  College  1876-94,  and 
professor  of  history  at  the  University  of  Edin- 
burgh 1894-9.  He  is  editor  of  'The  Quarterly 
Review'  and  has  published  'Life  and  Times  of 
Simon  de  Montfort'  (1877)  ;  'Memoir  of  Henry 
Bradshaw'  (1889);  'British  History  Reader* 
(1898);   etc. 

Prothero,  Rowland  Edmund,  English  au- 
thor, brother  of  G.  W.  Prothero  (q.v.)  :  b. 
Clifton-on-Teme  6  Sept.  1851.  He  was  edu- 
cated at  Marlborough  and  Oxford  and  was  edi- 
tor of  'The  Quarterly  Review'  1894-9.  He  is 
the  author  of  '  Pioneers  and  Progress  of  English 
Farming*  (1887)  ;  'Life  and  Correspondence  of 
Dean  Stanley'  (1893)  !  anii  has  edited  the  'Let- 
ters of  Edward  Gibbon'  (1896)  ;  'Letters  and 
Journals  of  Lord  Byron'  (1898-1901)  ;  etc. 

Prothon'otary,  in  Pennsylvania,  and  a  few 
other  States,  the  name  given  the  judge  of  the 
orphans'  court.  (See  Court,  Prob.\te. )  For- 
merly the  term  was  applied  to  certain  function- 
aries connected  with  the  papal  court  who  receive 
the  last  wills  of  cardinals,  make  informations 
and  proceedings  necessary  for  the  canonization 
of  saints,  etc. 

Protis'ta,  a  group-name  introduced  by 
Haeckel  to  include  the  simplest  forms  of  life, 
and  hence  probably  the  first  to  appear  on  the 
earth.  It  has  failed  of  general  acceptance,  and 
its  members  are  divided  between  the  protozoans 
and  the  unicellular  plants. 

Protoamceba.      See  Moner. 

Pro'tocol,  in  diplomacy,  the  minutes  or 
rough  draft  of  an  instrument  or  transaction ;  the 
original  copy  of  a  treaty,  despatch,  or  other  doc- 
ument :  a  document  serving  as  the  preliminary 
to  diplomatic  negotiations :  a  diplomatic  docu- 
ment or  minute  of  proceedings,  signed  by  the 
representatives  of  friendly  powers  in  order  to 
secure  certain  political  ends  peacefully ;  a  con- 
vention not  subject  to  the  formalities  of  ratifi- 
cation. By  a  protocol  concluded  and  signed  12 
Aug.  1898,  by  William  R.  Day,  secretary  of 
state  of  the  United  States,  and  Jules  Cambon, 
ambassador  extraordinary  and  plenipotentiary 
of  the  republic  of  France,  at  Washington,  re- 
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spectively  representing  for  that  purpose  the  gov- 
ernment of  the  United  States  and  the  gov- 
ernment of  Spain,  the  United  States  and  Spain 
agreed  upon  the  terms  on  which  negotiations 
for  the  establishment  of  peace  between  the  two 
countries  should  be  undertaken.  Following  the 
signing  of  this  peace  protocol,  President  Mc- 
Kinley  issued  a  proclamation  suspending  hostil- 
ities. 

Protogenes,  pro-toj'e-nez,  Greek  painter, 
contemporary  with  Apelles :  b.  Caunus  on  the 
borders  of  Caria.  He  lived  about  350  B.C.  He 
was  one  of  the  first  of  Greek  realists  in  paint- 
ing. Several  masterpieces  of  his  are  mentioned, 
in  one  of  which  a  hound  was  represented  pant- 
ing, and  with  foam  on  his  mouth.  Pliny  relates 
that  for  a  long  time  the  painter  failed  in  the 
e-xecution  of  the  foam ;  but  at  last,  in  a  fit  of 
anger,  threw  against  the  picture  the  sponge  which 
he  used  in  painting,  and  thus  accidentally  pro- 
duced a  natural  representation  of  it.  This  pic- 
ture saved  the  city  of  Rhodes  when  it  was  be- 
sieged by  Demetrius  Poliorcetes,  who  refrained 
from  making  his  attack  on  the  weakest  part  of 
the  city  where  the  picture  was  placed.  Protog- 
enes is  said  to  have  lived  in  comparative  ob- 
scurity at  Rhodes  till  the  50th  year  of  his  age, 
when  his  merits  were  made  known  to  his  fel- 
low-citizens through  a  visit  of  Apelles  (q.v.). 
Apelles  offered  Protogenes  an  enormous  sum 
for  each  of  his  works,  which  the  painter  himself 
had  been  in  the  habit  of  selling  for  very  insig- 
nificant sums.  The  Rhodians  now  wished  to 
buy  back  the  pictures  from  Apelles,  in  order 
that  they  might  keep  them  among  themselves, 
but  Apelles  refused  to  part  with  them  e.xcept 
for  an  advance.  Protogenes  subsequently  went 
to  Athens,  where  he  executed  one  of  his  finest 
pictures  in  the  Propylsa.  In  the  time  of  Cicero 
it  was  still  in  that  city,  but  Vespasian  carried 
it  to  Rome,  and  placed  it  in  the  Temple  of 
Peace,  in  which  it  was  burned  under  Commodus. 

Protohip'pus;  Protorohippus;  genera  of 
early  fossil  ancestors  of  the  horse.  See  Horse, 
Evolution   of. 

Pro'tophytes.      See  Fungi. 

Pro'toplasm,  the  elementary  or  primitive 
organic  compound  of  an  albuminous  nature, 
which  enters  into  the  composition  of  organized 
tissues  of  all  kinds.  The  term  is  more  especially 
used  to  denote  the  substance  —  indistinguish- 
able from  the  primitive  base  of  the  tissues  in 
higher  forms  —  of  which  the  bodies  of  the  lowest 
animals  (Protozoa)  and  plants  (Protopliyta)  are 
wholly  composed.  But  no  appreciable  difference, 
either  chemical  or  microscopical,  is  to  be  per- 
ceived between  the  protoplasm  of  these  lower 
forms  of  life  and  that  out  of  which  the  tissues 
of  the  highest  animals  are  elaborated.  This 
protoplasm,  therefore,  enters  into  the  intimate 
composition  and  formation  of  animal  and  plant 
tissues  of  every  kind.  It  forms  the  indispensable 
medium,  as  it  were,  and  at  first  sight,  for  the 
presence  and  manifestation  of  vitality.  The  tis- 
sues of  the  highest  plant  or  animal  form  may 
be  considered  simply  as  consisting  of  elaborated 
protoplasm,  equally  as  the  body  of  the  lower 
animalcule  or  plant  consists  of  that  substance 
in  a  more  primitive  and  undifferentiated  state. 

In  its  chemical  composition  protoplasm  ex- 
hibits carbon,  hydrogen,  oxygen,  and  nitrogen 
united   to   form   one   of   a   group   of  proximate 
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compounds  to  which  Mulder  gave  the  name  of 
"proteine"    compounds.     See    Anatomy. 

Protothe'ria,  a  division  or  subclass  of 
mammals  including  the  Moiwlrcmala  and  with 
more  less  certainty  some  fossil  forms  grouped 
as  Proloduiita  and  Multiiuberculata.  In  the 
living  forms  their  most  marked  peculiarities  are 
the  fact  that  they  have  but  a  single  opening 
for  the  digestive  tract  and  the  urogenital  system; 
and  that  they  are  oviparous.  The  sutures  of 
the  skull  are  obliterated,  and  while  in  the  young 
there  are  peculiar  teeth  with  many  tubercles 
upon  the  crown,  these  are  lost  in  the  adult,  the 
jaws  being  furnished  with  horny  plates.  Simi- 
larities in  the  teeth  lead  the  fossil  forms  to  be 
associated  here.  The  only  living  examples  are 
the  duckbill  and  scaly  ant-eaters  {Echidna). 
The  marsupials  are  sometimes  known  as  Mf/a- 
theria.  and  all  other  mammals  as  Eiitheria;  but 
the  latter  term  is  more  scientifically  made  to  in- 
clude all  mammals  e.xcept  the  monotremes. 
Consult  Beddard,   'Mammalia'    (1901). 

Protozo'a,  a  phylum  or  branch  of  the 
animal  kingdom  set  off  from  all  other  branches 
which  together  constitute  the  Metacoa,  znd  dis- 
tinguished by  the  simplicity  of  organization.  The 
animal  consists  of  but  a  single  cell  or  a  colony 
of  simple  cells.  The  group  manifests  gradual 
transitions  at  several  points  from  such  forms 
as  are  distinctively  animal  organisms  to  those 
which  are  as  clearly  plants.  And  on  the  other 
hand,  certain  higher  forms  show  the  first  stages 
in  differentiation  among  the  cells  of  the  colony 
which  mark  the  advance  to  the  metazoon 
organism. 

The  Protozoa  manifest  a  physiological  com- 
plexity as  striking  as  the  structural  simplicity, 
in  that  all  the  functions  of  higher  organisms  are 
here  discharged  by  the  single  cell.  In  the  place 
of  the  tissues  and  organs  of  the  higher  animals, 
one  finds  differentiations  within  the  single  cell 
which  are  related  to  special  functions  and  hence 
analogous  to  organs.  These  are  denominated 
cell-organs,  or  organellae,  and  include  locomotor 
structures  such  as  pseudopodia,  flagella  and  cilia, 
protective  coverings  of  a  permanent  character 
such  as  shells,  shields,  or  spines,  or  temporary, 
as  cysts  formed  at  the  reproductive  period  or 
in  times  of  stress  in  the  environment.  Of  this 
type  are  further  the  mouth  and  anal  openings 
with  highly  modified  attachments  of  various 
sort  relative  to  the  ingestion  of  food  or  extrusion 
of  waste,  the  sucking  tubes  of  the  Sucloria,  the 
digestive,  excretory  and  contractile  vacuoles,  the 
means  of  attachment  developed  in  parasitic 
forms,  and  many  other  structures  similarly  con- 
nected with  special   functions. 

Some  years  ago  it  was  held  that  certain 
Protocoa,  the  Moncra  of  Haeckel,  were  without 
any  nuclear  structures.  This  view  has  not  been 
confirmed  by  later  investigations.  The  simple 
protozoan  is  uninuclear;  the  multinuclear  con- 
dition is  evidence  of  a  colonial  organism  or  of 
a  phase  in  reproduction.  In  one  group,  how- 
ever, two  types  of  nuclei  coexist,  and  are  known 
as  the  sexual  and  the  somatic  nucleus,  or 
micronucleus  and  macronucleus. 

Simple  or  multiple  division  is  the  ordinary 
type  of  reproduction  and  occurs  either  in  the 
free  or  in  the  encysted  condition.  Two  types 
of  reproduction  may  alternate  in  the  life  cycle 
of  a  given  form  and  so-called  sexual  processes 


have  recently  been  demonstrated  in  various 
groups.  In  these  there  occurs  the  fusion  of 
similar  individuals  (isogametes)  or  of  dissimilar 
(macro-  and  microgametes),  or  a  temporary 
union  (conjugation)  of  two  individuals,  accom- 
panied by  an  exchange  of  nuclear  matter.  There 
exists  a  close  parallel  between  these  phenomena 
and  those  of  maturation  and  fertilization  in  the 
metazoan  egg-cell. 

The  phylum  consists  of  four  well  defined 
classes,  namely:  (i)  Sarcodina,  with  the  sub- 
classes Rhizopoda,  Hcliosoa,  Radiolaria,  and 
Mycctosoa;  (2)  Mastigophora,  with  the  sub- 
classes FlageUata,  DinoHagellata  and  CystoAagel- 
lata;  (3)  Sporozoa  with  the  subclasses  Telo- 
sporidia  and  Ncosporidia;  (4)  Infusoria,  with 
the  subclasses  Ciliata  and  Suctoria. 

Recent  investigations  have  demonstrated  tlie 
responsibility  of  various  species  of  Protozoa 
in  the  production  of  serious  diseases  among 
man  and  the  domesticated  animals.  Thus  rna- 
laria  is  caused  by  a  form  (Plasmodium  malaria:) 
parasitic  in  the  red  blood-corpuscles,  tropical 
dysentery  is  produced  by  Entamoeba  histolytica, 
and  Texas  fever  of  cattle  is  due  to  Piroplasma 
bigeminum.  Surra  in  the  Philippines,  the  tse- 
tse fly  disease  in  Africa,  and  other  maladies  of 
domestic  animals  are  known  to  fall  in  the  same 
category,  while  in  man,  smallpox,  yellow  fever, 
scarlet  fever,  spotted  fever,  dengue  and  other 
diseases  less  thoroughly  investigated,  are  be- 
lieved to  be  due  to  protozoan  parasites.  Consult 
Lankester,  <A  Treatise  in  Zoology'  Part  I. 
(London  1903).  Henry   B.   Ward, 

University  of  Nebraska. 

Protrac'tor,  an  instrument  for  laying  down 
and  measuring  angles  on  paper,  and  by  which 
the  use  of  the  line  of  chords  is  superseded.  It 
is  of  various  forms  —  semicircular,  rectangular, 
or  circular. 

Proud,  Robert,  American  historian:  b. 
Yorkshire  10  May  1728;  d.  Philadelphia,  Pa., 
7  July  1813.  He  came  to  America  in  1759  and 
settled  in  Pennsylvania  where  he  engaged  as 
teacher  of  Latin  and  Greek  in  a  Friends'  Acad- 
emy in  Philadelphia.  During  the  American 
Revolution  he  remained  loyal  to  the  crown, 
firmly  convinced  that  the  future  of  the  new 
country  would  be  ruined  by  the  success  of  the 
American  arms,  and  it  was  during  the  progress 
of  the  war  that  his  work  of  greatest  importance 
<The  History  of  Pennsylvania'  (1797-8)  was 
written.  The  work  is  of  much  value  as  contain- 
ing original  material  and  important  information, 
but  the  narrative  is  not  well  sustained.  Consult 
Thomson,  'Life  and  Character  of  Robert  Proud' 
in  'Memoirs  of  the  Historical  Society  of  Penn- 
sylvania'  (Vol.  I.  1826;  1864). 

Proud  Flesh.    See  Granulation  Tissue. 

Proud'fit,  David  Law  ("Peleg  Ark- 
wright"),  American  author:  b.  Newburgh,  N. 
Y.,  27  Oct.  1842;  d.  1897.  He  enlisted 
in  the  Union  army  as  a  private  in  1862,  was 
commissioned  lieutenant-colonel  of  colored 
troops  and  served  through  the  war.  He  after- 
ward entered  business,  became  interested  in 
pneumatic  tube  experiments  and  later  was  presi- 
dent of  the  Meteor  Dispatch  Company.  His 
publications  include:  'Love  among  the  Gamins' 
(1877);  'Mask  and  Domino'   (x888) ;  etc. 
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Proudhon,  proo'don,  Pierre  Joseph,  French 
philosophical  anarchist:  b.  Besangon,  France,  15 
July  i8og;  d.  Paris  19  Jan.  1865.  He  studied  at 
the  University  of  Besangon,  but  left  without 
completing  his  course  there  because  compelled 
to  find  some  means  of  self  support.  He  then 
learned  printing  and  in  1837  became  partner  in 
developing  a  new  typographical  process.  He  had 
continued  his  education  by  improving  every  op- 
portunity for  study ;  and  in  1838  published  a 
philological  treatise,  'Essai  de  Grammaire  Gene- 
rale,'  for  which  the  Academy  of  Besangon 
conferred  on  him  a  pension  which  yielded  an 
income  of  1,500  francs  for  three  years.  Political 
economy  now  became  his  chief  study,  and  in 
1840  appeared  his  famous  work  'Qu'est-ce  que  la 
Propriete?'  ('Wliat  is  Property?'),  to  which 
question  the  first  page  of  the  treatise  contains 
the  answer,  "C'est  le  Vol"  (Ht  is  theft").  This 
first  treatise  was  followed  in  1841  and  1842  by 
two  pamphlets  in  the  same  strain,  the  second  of 
which,  'Avertissement  aux  Proprietaires,'  led 
to  his  prosecution  and  trial  for  his  revolutionary 
opinions,  resulting  in  an  acquittal.  In  1843 
Proudhon  undertook  the  management  of  a  sys- 
tem of  transports  on  the  Rhone  and  Saone. 
But  he  still  continued  to  write.  In  that  year 
appeared  his  treatise  'De  la  Creation  de  I'Ordre 
dans  I'Humanite,'  a  proposed  system  of  political 
organization;  and  in  1846  'Systeme  des  Con- 
tradictions Economiques.'  After  the  revolution 
of  February  1848,  he  began  the  publication  of  a 
journal  at  Paris  called  'Le  Representant  du 
Peuple,'  which,  however,  was  speedily  sup- 
pressed. But  he  had  by  this  time  acquired  so 
much  popularity  that  he  was  elected  the  repre- 
sentative of  the  Seine  in  the  Assembly.  Here 
however,  he  had  little  success,  and  again  turned 
to  writing  and  journalism.  He  published  several 
pamphlets,  and  started  three  journals  in  suc- 
cession, 'Le  Peuple,'  'La  Voi.x  du  Peuple,*  and 
'Le  Peuple  de  1850.'  He  was  frequently  fined 
for  his  statement  of  his  radical  theories,  but 
the  fines  were  paid  for  him  by  subscription.  In 
1849  he  attempted  to  found  a  bank  under  the 
name  of  the  "Banque  du  Peuple"  with  the  object 
of  abolishing  interest  and  finally  putting  an  end 
to  capital.  This  project  failed,  and  he  fled  to 
Geneva  to  escape  imprisonment  for  violation 
of  the  press  laws,  but  returning  in  June  1849, 
was  imprisoned  for  three  years.  On  his  release 
in  1852  he  went  to  Belgium,  where  he  contin- 
ued to  write,  and  in  i860  under  an  amnesty  re- 
turned to  Paris,  where  he  lived  in  retirement  till 
his  death.  His  publications  in  addition  to  those 
already  mentioned  include:  'Confessions  d'un 
Revolutionnaire'  (1849)  ;  'Actes  de  la  Revolu- 
tion' (1849);  'Interet  et  Principal'  (1849); 
'Gratuite  du  Credit'  (1850),  the  last  two  a  re- 
sume of  discussions  he  had  had  with  Bastiat  on 
the  subject  of  interest;  'La  Revolution  Sociale 
Demontree  par  le  Coup  d'Etat'  (.1852);  'Man- 
uel de  Speculateur  a  la  Bourse'  (1856)  ;  'De  la 
Justice  dans  la  Revolution  et  dans  I'Eglise' 
{1858);  'La  Guerre  et  la  Paix>  (i860); 
'Theorie  de  ITmpot'  (1861)  ;  'Les  Majorats 
Litteraires'  (1862).  Several  works  of  his  have 
also  been  published  posthumously,  among  them 
'De  la  Capacite  Politique  d«.s  Classes  Ouv- 
rieres'  (1865)  ;  'Theorie  de  la  Propriete' 
(186s). 

He  was  the  first  to  formulate  the  doctrines  of 


philosophical  anarchism ;  he  maintained  that 
property  was  unjustifiable,  that  labor  only  should 
give  just  claim  to  share  in  the  product  of  labor, 
and  that  consequently  rent  and  interest  should 
not  exist.  He  thus  far  agreed  with  the  socialist 
doctrine  of  value,  but  he  was  neither  a  socialist 
nor  a  communist ;  because  the  state  depended 
upon  and  protected  property  he  claimed  that 
the  state  must  be  destroyed ;  and  that  the  proper 
basis  of  society  was  a  voluntary  contract  be- 
tween individuals.  Consult :  Sainte  Beuve, 
'Proudhon,  sa  Vie  et  Correspondance'  (1875); 
Diel,  '  P.  J.  Proudhon,  seine  Lehre  und  sein 
Leben'  (1888-96);  Desjardins,  'Pierre  Joseph 
Proudhon'  (1896);  Mulberger,  <P.  J.  Proud- 
hon, Leben  und  Werke'    (1899). 

Proustite,  or  Ruby  Silver,  the  most  beau- 
tiful silver  mineral  and  one  of  the  most  im- 
portant ores  of  silver.  It  occurs  in  scalenohed- 
rons,  or,  less  commonly,  in  prismatic  crystals, 
also  massive.  Its  lustre  is  brilliant  adamantine, 
typical  color  cochineal-red,  but  changing  to 
nearly  black  on  exposure  to  light,  losing  simul- 
taneously much  of  its  transparency.  Chemically, 
it  is  silver  sulpharsenite,  the  silver  percentage 
being  65.4.  In  the  rich  silver  mines  of  Chile  it 
is  one  of  the  chief  ores  and  magnificent  crystal- 
lized specimens  worth  thousands  of  dollars  have 
been  taken  out.  The  royal  Saxon  mines  are 
also  celebrated  for  their  ruby  silver,  and  it 
occurs  as  an  ore  in  many  European,  Mexican, 
Colorado  and  Nevada  silver  mines. 

Prout,  prowt,  Ebenezer,  English  composer 
and  writer  on  musical  theory :  b.  Oundle,  North- 
amptonshire, I  March  1835.  He  was  educated 
at  University  College,  London,  and  from  i860 
till  1884  was  a  professor  at  the  Crystal  Palace 
School,  and  in  1876-82  professor  at  the  Na- 
tional Training  School  for  Music.  He  is  a 
professor  of  harmony  and  composition  in  the 
Royal  Academy  of  Music  and  the  Guildhall 
School  of  Music,  and  since  1894  has  occupied 
the  chair  of  music  in  Dublin  University.  His 
compositions  include  cantatas,  concertos,  quar- 
tets, symphonies,  etc.,  among  the  first  named 
being  'Hereward'  (1878);  'Alfred'  (1881); 
'Red  Cross  Knight'  (1886):  and  'Damon  and 
Phintias'  (1888).  Among  his  theoretical  works 
are  the  following:  'Instrumentation'  (1876); 
'Harmony'  (1889);  'Counterpoint'  (1890); 
'Double  Counterpoint  and  Canon'  (1891); 
'Fugue'  (1892);  'Musical  Form'  (1893);  'Ap- 
plied Forms'  (1895)  ;  'The  Orchestra' 
(1898-9). 

Prout,  Father.    See  M.\hony,  Francis  Stl- 

VESTER. 

Prout,  Samuel,  English  painter:  b.  Ply- 
mouth 17  Sept.  1783:  d.  Camberwell  10  Feb. 
1852.  He  early  manifested  a  turn  for  drawing, 
but  the  only  lessons  he  received  were  from  a 
drawing-master  in  his  native  town.  In  1801 
he  made  the  acquaintance  of  Britton,  the 
architectural  antiquary,  who  employed  him  in 
visiting  the  rural  districts  to  make  sketches, 
which  were  engraved  in  the  'Beauties  of  Eng- 
land.' In  1818  he  visited  Normandy,  returning 
with  many  striking  water-color  drawings,  whose 
merits  placed  him  at  the  head  of  this  depart- 
ment of  art.  He  was  especially  happy  in  de- 
picting monuments  of  mediaeval  architecture 
throughout  France,  Germany,  and  Italy,  and 
also  directed  his  attention  to  lithography,  pub- 
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lishing  several  collections  of  lithographed 
sketches.  He  was  a  great  water-color  painter, 
in  the  English  sense  of  the  term,  and  relied 
altogether  upon  wash  tones,  whose  depth  was 
determined  by  the  degree  to  which  the  \Afhite 
paper  on  which  they  were  laid  was  pcrniitted 
to  appear.  The  principal  features  of  his  build- 
ings he  marked  with  strong  lines  and  deep 
shadows,  but  his  main  characteristics  are 
breadth,  freedom  of  handling,  and  power  of 
coloring.  His  industry  was  great  and  his^  pic- 
tures were  eagerly  sought  for.  In  1868  his 
•Nuremberg'  (21x28  in.)  was  sold  for  $5,010. 
He  is  the  author  of  'Hints  on  Light  and 
Shadow'  and  the  < Young  Student's  Drawing 
Book.' 

Provancher,  Leon,  Canadian  naturalist:  b. 
Besancour,  Quebec,  10  March  1820.  To  devote 
himself  exclusively  to  the  pursuit  of  botany  and 
kindred  studies,  he  retired  from  the  Catholic 
priesthood.  He  established  <Le  Naturalist  Ca- 
nadien'  in  1868.  and  published  'Elementary 
Treatise  on  Botany'  (1858);  'Canadian  Plant 
Life'  (1865);  'From  Quebec  to  Jerusalem' 
(1882)  ;  'Short  History  of  Canada'    (1887). 

Provengal  (pro-voh-sal)  Language  and 
Literature.  A  curious  natural  feature  of 
Dalmatia  is  the  number  of  rivers  which  come 
up  suddenly  from  underground,  or  burst  full- 
grown  from  the  bases  of  the  hills,  and  seek  the 
sea  with  a  force  and  velocity  of  current  all  the 
more  impressive  from  the  mystery  of  their 
origin.  Just  so  the  poetry  of  the  Troubadours 
leaps  abruptly,  in  full  volume,  out  of  the  murk 
of  the  unlettered  ages,  and  spreads  itself 
abroad  in  a  laughing  flood  of  which  the  super- 
ficial sparkle  may  sometimes  deceive  concern- 
ing the  strength  of  the  undercurrent  passion 
on  which  it  is  upborne. 

Cai  Saber  —  the  Gay  Science  —  was  the  name 
bestowed  by  these  gushing  singers  themselves 
upon  their  newly  discovered  art  of  verse-mak- 
ing; and  the  epithet  was  perfectly  descriptive. 
'I'o  the  serious,  disciplined,  and  systematic  20th 
century  mind,  there  is  something  incongruous, 
not  to  say  indecent,  in  the  association  of  science 
and  joy.  '  Whatever  else  the  science  may  be,  in 
whose  sign  we  are  supposed  to  conquer,  it  is 
not  gay.  But  the  Troubadour  did  not  even 
know  the  difterence  between  science  and  art. 
His  era  in  the  life  of  modern  Europe  corre- 
sponds exactly  with  the  t'lisouciant  season  when 
"a  young  man's  fancy  lightly  turns  to  thoughts 
of  love."  The  Troubadour  was  palpitating, 
moreover,  with  the  two  masterful  enthusiasms 
of  his  time :  the  religious  enthusiasm  of  the 
Crusades,  and  the  high-flown  sentiments  and 
noble  chimeras  of  the  lately  formulated  code 
of  chivalry. 

Seizing  the  instrument  nearest  to  his  hand, 
—  a  supple  and  still  growing  oflfshoot  from  the 
imperishable  root  of  Latin  speech, —  he  shaped 
his  pipe,  fashioned  his  stops,  and  blew  his 
amorous  blast ;  and  overcome  by  amazement  at 
the  delightful  result,  was  fain  loudly  to  pro- 
claim himself  the  happy  finder  (trobaire)  of  the 
verbal  music  he  had  achieved,  rather  than  its 
maker  or  poet. 

Lengua  Romano,  or  Romans,  was  what  he 
called  his  own  language.  To  Dante,  in  the  be- 
ginning of  the  14th  century,  it  was  Provengal  as 
distinguished  from  the  lengua  materna,  or  Ital- 
ian;  and   Provengal   it   is,  to   this  day,  loosely 


called.  But  it  was  spoken  in  substantially  the 
same  form,  far  outside  the  fluctuating  limits  of 
medixval  Provence :  and  one  of  the  Trouba- 
dours themselves  —  Raimon  Vidal  —  has  in  fact 
defined  its  limits  very  explicitly.  "The  only  true 
language  of  poetry,"  he  says,  "is  that  of  Limou- 
sin, Provence,  Auvergne,  and  Quercy;  .  .  . 
and  every  man  born  and  brought  up  in  those 
countries  speaks  the  natural  and  right  speecl?." 

The  time  at  which  the  troubadour  minstrelsy 
flourished  is  as  distinctly  marked  as  its  locality. 
Two  hundred  years,  from  the  last  decade  of  the 
nth  century  to  the  last  of  the  13th,  comprise  it 
all.  Fifty  years  for  its  rise,  a  hundred  for  its 
most  exuberant  period,  fifty  more  for  its  decline, 
—  and  the  brief  but  picturesque  and  exciting 
story  is  all  told.  The  love  of  man  for  woman 
is  its  perpetual  and  almost  exclusive  theme. 
The  special  form  of  the  tender  passion  to  which 
the  troubadour  tuned  his  lay  was,  however,  the 
love  of  chivalry;  theoretically  a  selfless  and  spi- 
ritual sentiment,  having  even  a  touch  about  it  of 
religious  exaltation.  It  involved  the  absolute 
devotion  of  life,  wit,  and  prowess  to  the  service 
of  a  formally  chosen  lady-love ;  and  was  as 
much  a  part  of  the  sacramental  obligations  of  a 
full-made  knight  as  the  service  of  God  and  of 
his  feudal  seigneur.  The  art  in  which  this  love 
found  expression  was  thus  essentially  an  aris- 
tocratic one ;  reserved  for  the  practice  of  those 
who  were  either  elite  by  birth  and  fortune,  or 
ennobled  by  the  possession  of  rare  poetic  gifts, 
^larriage  was  no  part  of  its  aim,  and  was  never 
once,  in  the  case  of  any  well-known  troubadour, 
its  denouement.  The  minstrel's  lady  was  quite 
regularly  the  wife  of  another  man ;  often  of 
his  feudal  lord  or  sovereign  ruler.  The  scope 
for  tragedy  and  crime  afforded  by  so  fantastic 
a  relation  is  obvious,  and  history  has  plenty  to 
tell  of  the  calamities  which  attended  it  in  par- 
ticular cases.  Yet  the  austere  ideal  was  never 
totally  eclipsed ;  and  that  it  survived  ■  the  final 
disappearance  of  the  troubadour  as  a  court- 
minstrel  and  titular  lover,  we  have  abundant 
proof  in  the  mystic  lauds  addressed  by  Dante 
to  Beatrice  and  by  Petrarch  to  Laura. 

For  the  rest,  the  precocious  perfection  of 
form  exhibited  by  some  of  the  earliest  trou- 
badour songs  which  we  possess,  is  not  quite  as 
miraculous  as  at  first  sight  it  appears.  The 
main  points  in  the  mechanism  of  troubadour 
verse,  both  in  its  earlier  and  simpler,  and  in 
its  later  and  highly  elaborate  developments,  are 
two:  strong  tonic  accents  —  mostly  iambic, 
though  sometimes  of  trochaic  lines  —  and  ter- 
minal rhymes.  By  these  features  it  is  radically 
distinguished  from  the  quantitive  measures  of 
classic  Greece  and  Rome ;  and  in  these  respects 
it  has  furnished  the  model  for  almost  all  modern 
European  poetry.  But  the  rustic  and  popular 
poetry  of  the  Latin  race  had  been,  from  the 
first,  a  poetry  of  accent :  and  the  tradition  of  it 
had  been  handed  down  through  the  early  hymns 
of  the  Christian  Church,  and  the  rude  staves 
and  ballads  trolled  from  town  to  town  and  from 
castle  to  castle  during  the  Dark  Ages,  by  the 
joeiilatorcs  or  jongleurs:  those  vagrant  mimes 
and  minstrels  who  played  so  large  a  part  after- 
ward, in  diffusing  and  popularizing  the  more 
refined  compositions  of  the  troubadours.  Rhyme, 
on  the  other  hand,  was  very  probably  borrowed 
immediately  from  that  Arabian  verse  in  which 
it  is  so  lavishly  employed,  during  the  long  so- 
journ of  the  Saracens  in  southern  Europe. 
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It  seems  a  curious  freak  of  philological  fate 
whereby  a  literature  so  juvenile  and  impulsive 
as  that  of  the  troubadours,  so  destitute  of  con- 
nected thought,  and  at  the  same  time  so  instinct 
with  emotions,  should  have  become  —  largely 
by  virtue  of  its  important  historical  position 
midway  between  the  written  word  of  ancient 
Rome  and  that  of  modern  France  —  a  favorite 
and  hard-trodden  field  for  dry  research,  gram- 
matical quibbling,  and  controversy  on  technical 
points.  But  so  it  is.  Every  sigh  of  the  trou- 
badour minstrel  has  been  analyzed,  and  every 
trill  conjugated.  Yet  when  all  has  been  said 
and  read,  the  reader's  appreciation  of  this  unique 
body  of  song  will  have  to  depend  rather  more 
upon  personal  divination  and  temperamental 
sympathy  than  upon  any  laboriously  acquired 
skill  in  interpretation.  Even  for  the  name  and 
lineage  of  many  of  the  most  famous  and  suc- 
cessful finders,  as  well  as  for  the  incidents  of 
their  lives,  we  are  mainly  dependent  upon  two 
sets  of  brief  biographies,  compiled  by  nameless 
monks,  one  in  the  12th  and  one  in  the  14th  cen- 
tury. Of  these  cloistered  authors,  the  earlier 
was  no  doubt  contemporary  with  a  certain  num- 
ber of  his  subjects;  but  we  may  safely  conclude 
that  they  both  adorned  their  facts,  to  some  ex- 
tent, with  fancy  and  with  fable.  In  selecting, 
out  of  a  hundred  or  two  of  these  romantic  lives, 
a  few  as  typical  of  all,  we  may  think  ourselves 
fortunate  if,  as  in  the  case  of  the  name  that 
heads  all  the  lists,  the  poet  be  a  sufficiently  ex- 
alted personage  to  have  had  a  place  in  general 
history,  and  to  have  borne  a  part  in  the  leading 
events   of  his   time. 

William  IX.,  Count  of  Poitiers  and  Duke  of 
Aquitaine,  born  in  1071,  succeeded  in  his  15th 
year  to  the  sovereignty  of  a  region  comprising, 
besides  Gascony  and  the  southern  half  of  Aqui- 
taine, Limousin,  Berry,  and  x\uvergne.  Almost 
alone  among  the  great  lords  of  southern  France, 
he  resisted  the  call  of  Raymond  of  Toulouse 
to  the  first  Crusade  in  1095 :  but  when  in  the  last 
year  of  the  century  the  great  news  arrived  of 
the  capture  of  Jerusalem,  and  an  appeal  was 
made  for  the  reinforcement  of  the  small  garri- 
son left  in  the  Holy  Land,  William  was  over- 
borne, and  prepared,  though  still  reluctantly, 
to  go.  His  amours  had  been  numerous,  and  he 
had  already  written  love  songs, —  many  of  which 
are  licentious  to  a  degree,  though  some  few 
reflect  in  sweet  and  simple  strains  the  most 
refined  ideals  of  chivalry.  On  the  eve  of  his 
departure  for  the  East,  early  in  iioi,  he  com- 
posed a  farewell  to  Provence,  being  haunted 
by  a  sad  presentiment  that  he  should  see  that 
fair  land  no  more.  His  foreboding  was  not 
realized.  He  lived  until  1127,  and  made  ruth- 
less war  in  his  later  years  upon  his  young  and 
defenseless  neighbor,  Alphonse  Jourdain  of 
Toulouse,  for  the  sovereignty  of  that  province. 
Alphonse  was  a  son  of  the  heroic  Raymond,  the 
leader  of  the  first  Crusade,  born  in  the  Holy 
Land  and  baptized  in  the  Jordan, —  whence  his 
surname.  A  daughter  of  his  was  distinguished 
by  the  tuneful  homage  of  a  troubadour  named 
Guiraud  le  Roux,  of  knightly  rank  but  poor, 
who  had  taken  service  at  Alphonse's  court.  This 
Guiraud  is  remarkable  as  being  the  only  trou- 
badour on  _  record  who  loved  but  one  woman ; 
and  there  is  a  quality  about  his  whimsical  and 
subtle  but  always  irreproachable  verses  which 
reminds  one  a  little  of  the  Elizabethan  lyric. 

William  IX.  of  Poitiers  was  succeeded  by  his 


son  William  X. ;  and  he  in  turn  was  the  father 
of  one  of  the  most  illustrious  women  of  her 
age,  a  great  patroness  of  the  troubadours,  and 
past-mistress  of  all  that  nebulous  lore  which 
was  made  the  absurd  matter  of  solemn  discus- 
sion and  adjudication  in  the  so-called  Courts  of 
Love.  This  was  no  other  than  Eleanor,  Prin- 
cess of  Aquitaine  and  Duchess  of  Normandy, 
first  married  to  Louis  VII.  of  France,  then 
divorced  and  married  to  Henry  II.  of  England. 
She  was  already  married  to  Henry,  who  was 
10  years  her  junior;  but  she  had  not  yet  visited 
England  when  she  welcomed  and  installed  as 
her  formal  worshipper  at  the  Norman  court  one 
of  the  most  famous  and  prolific  of  all  the 
troubadours,  a  true  poet,  though  a  light  and 
inconstant  lover,  Bernard  of  V'entadour.  Very 
humbly  born,  Bernard's  exquisite  talent  was  early 
discovered  by  his  master,  Ebles  III.  of  Venta- 
dour,  who  is  described  in  the  old  chronicles  as 
having  "loved,  even  to  old  age,  the  songs  of 
alacrity."  Ebles  not  only  educated  the  boy,  but 
permitted  and  even  encouraged  him,  for  a  long 
time,  to  aificher  himself  as  the  adorer  of  his 
own  youthful  second  wife,  Adelaide  of  Mont- 
pellier.  The  day  came,  however,  when  the 
youth's  homage  was  suddenly  discovered  to 
have  passed  the  proper  ceremonial  bounds ;  and 
he  was  abruptly  dismissed,  to  take  new  service 
in  Normandy.  It  is  next  to  impossible  to  sepa- 
rate, in  his  remains,  the  songs  of  the  two  pe- 
riods :  Adelaide  or  Eleanor,  it  is  all  virtually 
one.  The  limpid  stream  of  babbling  minstrelsy 
flows  on  for  some  40  years,  always  dulcet  and 
delicate,  sometimes  lightly  pathetic,  but  reflect- 
ing indifferently  the  image  of  either  lady. 
Within  the  long  period  of  Bernard's  placid  as- 
cendency were  comprised  the  rapid  and  fiery 
careers  of  two  men  of  a  very  different  stamp, — 
the  most  tragical  figures  in  all  the  miscel- 
laneous choir. 

Jaufre  Rudel,  the  Prince  of  Blaya,  fell  in 
love  with  a  certain  Countess  of  Tripoli  on  the 
mere  rumor  of  her  charms ;  assumed  the  cross 
for  the  sole  and  sacrilegious  purpose  of  meet- 
ing her;  fell  ill  upon  the  voyage,  and  on  his 
arrival  was  recovered  from  a  death-like  trance 
by  his  lady's  embrace,  only  to  die  almost  im- 
mediately in  her  arms. 

The  horrible  story  of  William  of  Cabestaing 
would  seem  quite  beyond  belief  were  it  not 
given  circumstantially,  and  with  very  slight  va- 
riations, by  an  unusual  number  of  writers.  An 
accomplished  cavalier,  William  won  such  favor 
in  the  eyes  of  the  Lady  Margarida,  wife  of 
Raymond  of  Roussillon,  that  he  aroused  the 
savage  jealousy  of  the  latter,  who  slew  him.  and 
then  cut  out  his  heart,  which  he  ordered  cooked 
and  seasoned  and  set  before  his  wife.  The  hap- 
less lady  partook  of  it ;  then,  on  being  brutally 
told  the  ghastly  truth,  swore  that  she  would 
never  eat  again,  sprang  past  her  husband,  leaped 
from  an  open  window,  and  perished.  Both  Ray- 
mond and  William  were  vassals  of  Alphonse  11. 
of  Aragon,  himself  a  troubadour,  and  a  great 
patron  of  the  art.  He  had  Raymond  arrested, 
and  caused  him  to  die  in  prison  ;  while  the  tomb 
of  the  lovers  before  the  door  of  the  church  at 
Perpignan  was  long  a  place  of  pious  resort  for 
the  pilgrims  of  passion  in  those  parts. 

A  different  and  less  melodramatic  interest 
attaches  to  the  names  of  the  two  Arnauts, — 
Arnaut  Daniel  and  Arnaut  de  Maroill :  of  whom 
the  former,  as  we  know  from  Canto  xxvi.  of  the 
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'Purgatorio,'  spoke  in  Provengal  to  Dante  when 
he  met  him  in  the  shades;  while  the  latter  is 
mentioned  hy  Petrarch  in  a  canzone  as  "tlie  less 
famous  Arnaut."  The  distinction  seems  a 
strange  one:  for  while  the  verses  of  the  former 
are  chiefly  remarkahle  for  an  extraordinary  ar- 
tificiality and  complexity  of  rhythm,  the  latter, 
who  had  vowed  his  devotions  to  a  certain  lovely 
Viscountess  of  Beziers,  was  the  author  of  some 
of  the  most  exquisitely  tender  bits  of  Provengal 
song  which  we  possess.  The  laborious  verbal 
conceits  and  metrical  intricacies  of  Dante's  Ar- 
naut were  imitated  with  great  ingenuity,  and 
even  exaggerated,  by  Raimon  de  ]\Iiraval,  who 
fought  in  the  Albigensian  war ;  during  which 
so  many  of  the  local  poets  and  their  patrons 
fell,  that  a  whole  civilization  seemed  to  perish 
with  them.  That  cruel  contest  may  be.  held 
to  mark  the  beginning  of  the  end  of  the  Pro- 
vencal school  of  song. 

The  name  of  a  woman,  the  Countess  Die, 
who  also,  like  the  royal  Eleanor,  presided  over 
a  Court  of  Love,  remains  attached  to  one 
plaintive  lament  much  admired  in  its  day.;  and 
another  woman,  though  unnamed,  was  the  au- 
thor of  the  most  artless  and  impassioned  of  all 
the  peculiar  class  of  poems  known  as  albas  or 
morning-songs. 

Another  very  beautiful  alba  was  written  by 
Guiraut  de  Borneil,  of  whom  it  is  said  by  his 
ancient  biographer  that  he  composed  the  first 
true  chanson,  all  previous  poets  having  made 
verses  only.  He  won  a  weightier  kind  of  re- 
nown by  the  virile  force  and  fire  of  his  sirventes, 
—  didactic  or  satiric  pieces, —  in  which  he 
mourned  the  accumulated  misfortunes  of  his 
country,  or  lashed  the  crimes  and  vices  of  the 
men  who  had  brought  her  to  the  verge  of  ruin. 

Contemporary  with  Guiraut  was  another  in- 
trepid censor  of  the  corruptions  of  his  time, 
Peire  Cardinal ;  of  whom  we  have  a  satire  be- 
ginning with  the  burning  words,  "Who  desires 
to  hear  a  sirventes  woven  of  grief  and  em- 
broidered with  anger?  I  have  spun  it  already 
and  I  can  make  its  warp  and  woof!"  Botli 
these  brave  men  died  not  far  from  the  year 
1230,  and  the  course  of  Provengal  literature  after 
their  day  is  one  of  steady  deterioration. 

The  ProveuQal  language  has  been  revived 
within  the  last  50  years  as  a  literary  instrurftent, 
a  society  having  been  formed  in  1854  and  or- 
ganized in  1876  with  the  object  of  attempting 
"to  bring  together  and  to  encourage  those  who 
by  their  writings  preserve  the  language  of  the 
land  of  Oc,  and  also  those  scholars  and  artists 
who  study  and  work  in  the  interests  of  this 
region."  Joseph  Rounianille  (q.v.)  first  con- 
ceived the  idea  of  preserving  and  perfecting  the 
dialect  of  his  own  region  (Avignon)  and  in 
1852  edited  a  collection  of  Provencal  poems  by 
many  authors.  Frederic  Mistral  (q.v.),  a  man 
of  powerful  poetic  genius,  has  devoted  life-long 
labors  to  the  cause.  The  society  soon  after  its 
organization  in  1876  largely  increased  in  num- 
bers. Its  members  called  themselves  Felibres 
(Book  makers)  and  included  among  the  charter 
members  Joseph  Roumanille  ;  Frederic  Mistral ; 
Theodore  Auhanel ;  Eugene  Garcin ;  Anselme 
Mathieu;  Paul  Giera ;  and  Alphonse  Tavan.  The 
club  disseminated  their  views  by  means  of  art 
annual,  'Arnsana  Prouvenceau'  (which  at 
present  reaches  a  circulation  of  many  thou- 
sands), and  through  it  the  public  became  ripe 
for  the  appreciation  of  Mistral's  first  long  poem, 


'Mierio,'  published  in  1859  and  received  in  the 
literary  circles  of  Paris  with  great  applause. 
The  movement  spread  to  Spain  and  the  Catalan 
poet  and  patriot  Victor  Balaquer  received  an 
ovation  on  his  visit  to  Avignon  in  1867.  The 
Provengal  of  the  Felibres  is  by  no  means  the 
language  of  the  Troubadours,  but  is  based  upon 
the  dialect  or  patois  of  Saint  Remy,  which  was 
not  derived  from  the  Limousin  dialect  of  the 
Troubadours.  The  language  of  Mistral,  while 
rich  in  vocabulary,  an(i  full  of  local  Provencal 
terms,  is  an  artificial  language,  formed  by  re- 
jecting all  terms  due  to  the  influence  of  French 
and  the  French  Academy  and  utilizing  the 
tongue  of  the  poet's  native  home.  What  makes 
the  work  of  the  Felibres  live  and  prevail  is 
the  sheer  superiority  of  its  literary  quality.  Con- 
sult:  Rutherford,  'Troubadours'  (1873);  Pres- 
ton, ^Troubadours  and  Trouveres'  (1876)  ;  Huf- 
fer,  'Troubadours'  (1878)  ;  Meyer,  'Provengal 
Literature'  in  the  'Encyclopedia  Britannica' 
(pth  ed.)  ;  Diez,  'Leben  und  Werke  der  Trou- 
badours' (2d  ed.  by  Bartsch,  1883)  ;  Rowbotham, 
'The  Troubadours  and  Courts  of  Love'  (i8gs)  ; 
Farnell,  'Lives  of  the  Troubadours' ;  Jourdaine, 
'Histoire  des  Felibres.'  For  those  who  wish  to 
study  the  Provencal  texts  in  the  original,  the 
most  convenient  collection  is  Karl  Appel's 
'Chrestomathie'    (Leipsic,    1895). 

H.MiRiET  Waters   Preston. 

Provence,  pro-vaiis,  an  old  province  of 
southeastern  France,  bounded  by  Piedmont,  the 
Mediterranean,  Languedoc,  Venaissin,  and  Dau- 
phine,  and  including  what  is  now  the  depart- 
ments of  Bouches-du-Rhone,  Var,  Basses  Alpes, 
and,  in  part,  Vaucluse,  and  Alpes  Maritimes. 
Lesser  ranges  of  the  Alps,  called  the  Alpines 
and  in  the  south  the  Jilaures  break  up  the  coun- 
try. The  principal  rivers  are  the  Var,  Durance, 
and  Rhone ;  the  last  river  has  a  great  marshy 
delta.  Climate  and  soil  vary  greatly,  from  the 
damp,  changeable,  rather  sterile,  and  stony  north 
to  the  south  with  its  ideally  mild  air,  its  culture 
of  bees  and  silkworms,  and  its  produce  of  olive- 
oil,  wine,  mulberries,  oranges,  citrons,  and  all 
southern  fruits.  There  is  good  sheep-grazing, 
but  other  livestock  is  less  successful.  The  in- 
habitants of  the  Provence  preserve  to  a  large 
degree  southern  characteristics  quite  foreign  to 
the  northern  Frenchmen,  and  keep  a  language 
and  literature  of  their  own,  nearly  as  much 
akin  to  the  Spanish  and  Italian  as  to  the  French. 
(See  Provenc;.'\l  L.^nguage  and  Literature.) 

History. —  There  are  traces  in  Provence,  as 
in  the  polished  stones  found  in  the  Grotte  de  la 
Masque  and  elsewhere,  the  tumuli,  and  dolmens 
of  Draguignan,  Ponteve  and  la  Blaque,  and  the 
lake  dwellings  of  the  mouth  of  the  Var,  of  a 
civilization  as  early  as  the  middle  of  the  Stone 
Age.  The  Iberians  held  sway  here  until  the 
Sth  century  B.C.,  when  they  were  finally  dis- 
placed by  the  Ligures.  Greek  and  Phoenician 
colonies,  notably  Marseilles  (q.v.)  had  been 
founded  here  at  least  as  early  as  this.  The 
Greek  city  of  Marseilles  by  its  repeated  appeals 
to  Rome  for  help  against  the  Ligures,  first  in 
155  B.C.,  effected  the  introduction  of  Roman  in- 
fluence, and  in  124  B.C.  Marcus  Fulvius,  pro- 
consul, and  Gaius  Sextius  Calvinus,  consul,  de- 
stroyed the  capita!  of  the  Saluvii  and  founded 
(123  B.C.)  on  its  site  the  city  of  Aquae  Sextix 
(modern  Aix).  Victories  over  other  tribes  in 
the  next  few  years  gave  all  the  country  between 
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tlie  Cevennes  and  the  Alps  to  Rome.  A  Roman 
province,  Provmcia  par  excellence,  or  Gallia 
Transalpina  (or  Narbonensis,  from  its  capital 
Narbo,  modern  Narbonne),  arose,  was  threat- 
ened 15  years  later  by  the  invasion  of  the 
Cimbri  and  Teutones,  and  was  racked  by  the 
civil  war  between  Cjesar  and  Pompey,  in  which 
Massilia  (Marseilles)  siding  with  the  Senate 
was  captured  and  crushed  by  Cfesar  in  49  b.c. 
The  amphitheatre  of  Frejus,  the  theatres  of 
Aries,  Frejus,  and  Orange,  the  triumphal  arches 
of  Orange,  Cavaillon,  and  Carpentras,  the  tem- 
ple of  Augustus  and  Livia  at  Vienne,  and  the 
splendid  Roman  roads  through  southern  France, 
are  remains  of  the  glory  of  Provence  in  the 
first  four  Christian  centuries,  when  Aries  was 
a  great  commercial  centre  and  one  of  the  resi- 
dential cities  of  Constantine,  and  when  Autun 
and  IMarseilles  were  great  university  towns, 
Marseilles  being  the  seat  of  a  Greek  college  and 
a  medical  school. 

The  Visigoths  entered  Provence  in  the  be- 
ginning of  the  5th  century,  and  about  470  Eurich 
captured  Aries  and  made  it  his  capital.  The 
Ostrogoths  held  Provence  from  510  to  536,  re- 
ceiving it  as  the  price  of  their  protection  against 
the  Franks,  but  losing  it  after  a  quarter  of  a 
century  to  the  growing  Prankish  empire.  In  the 
9th  century  Provence  was  twice  a  kingdom,  and 
from  934  to  1 1 13  was  ruled  by  the  counts  of 
Aries  (or  of  Provence),  descendants  of  Boson, 
whose  line  failing  in  11 13  the  county  went  to 
Berengar  of  Barcelona.  His  claim  was  con- 
tested by  the  Count  of  Toulouse,  who  in  1 125 
by  treaty  secured  Valence,  Die,  Orange,  and 
Venaissin :  what  had  been  retained  by  Berengar 
went  to  Aragon  in  1162,  the  Count  of  Barce- 
lona having  come  to  that  crown  in  1137.  In 
1246,  Beatrice,  daughter  of  Raimond  Berengar 
IV..  the  last  of  the  male  line,  married  Louis 
of  Anjou,  and  Provence  was  a  possession  of  the 
House  of  Anjou  until  1481,  when  it  was  willed 
to  Louis  XI.  of  France  and  lost  its  separate  sig- 
nificance politically. 

Consult:  Oddo,  'La  Provence:  Histoire, 
Usages,  Coutumes,  Idiomes,  etc'  (1902)  ;  Cas- 
tanier,  'Histoire  de  la  Provence  dans  I'An- 
tiquite'  (1893-6);  and  Marchand,  article  'Pro- 
vence' in   'La  Grande  Encyclopedic.' 

Prover'bial  Philosophy,  a  once  popular 
didactic  work  by  Martin  Farquhar  Tupper,  pub- 
lished 1838-67.  It  is  a  series  of  poems  in  blank 
verse,  dealing  with  almost  every  emotion  and 
condition  of  life.  The  book  contains  many 
wise  sayings,  but  is  for  the  most  part  merely 
padded   commonplace. 

Proverbs,  Book  of,  a  portion  of  the  Old 
Testament.  Date  and  Authorship. — The  book  of 
Proverbs  is  the  subject  of  much  discussion  in 
reference  to  date  and  authorship.  The  old  view 
that  king  Solomon  was  the  author  of  nearly  or 
quite  the  whole  of  the  book  has  been  generally 
abandoned.  Two  classes  of  views  are  widely  held 
at  the  present  day.  One  is  that  all  of  the  book,  or 
all  but  the  last  two  chapters,  was  written  and  com- 
piled before  the  Babylonian  exile.  The  amount 
attributed  to  Solomon  varies,  but  is  in  any  case 
an  appreciable  quantity,  forming  the  kernel  of 
the  whole.  The  other  view  is  that  both  writing 
and  compilation  are  to  be  dated  long  after  the 
exile,  no  part  having  been  written  by  Solomon. 
The  completion  of  the  work  of  compiling  is  as- 
signed to  various  dates  from  about  350  to  180 


B.C.,  the  whole  composition  of  the  book  being 
supposed  to  cover  not  more  than  a  century. 
There  is  a  growing  tendency  toward  the  second 
view,  which  is  held  by  most  of  the  very  recent 
writers  on  the  book. 

Arguments  for  Late  Date. —  The  chief  argu- 
ment in  favor  of  the  late  date  of  the  book  is 
from  language,  that  is,  the  occurrence  of  a  con- 
siderable number  of  words  found  elsewhere  only 
in  late  Hebrew,  and  of  words  borrowed  from 
the  Aramaic.  But  the  number  of  words  which 
can  with  certainty  be  assigned  to  these  two  classes 
is  much  smaller  than  is  often  claimed.  His- 
torical indications  also  urged  for  the  same  con- 
clusion are  that  the  book  makes  no  mention  of 
polygamy  and  idolatry,  which  were  common  be- 
fore the  exile,  and  that  it  assumes  the  existence 
of  a  distinct  class  of  sages,  known  as  wise  men, 
who  are  hardly  mentioned  in  the  historical  and 
prophetical  books  before  the  exile,  nor  are  any 
results  of  their  activity  apparent.  These  are 
arguments  from  silence,  and  therefore  must  be 
used  with  great  caution.  The  resemblance  to 
the  apocryphal  book  of  Ecclesiasticus,  which  is 
also  urged,  has  little  bearing  on  the  question,  in 
view  of  the  well-known  habit  of  the  author  of 
Ecclesiasticus  of  borrowing  from  other  books. 

Arguments  for  Early  Date. —  In  favor  of  the 
early  date,  the  chief  argument  is  the  thought  of 
the  book.  The  oft-repeated  teaching  of  the 
book  concerning  the  problem  of  God's  govern- 
ment of  the  world  is  this:  the  good  will  prosper, 
the  wicked  will  be  punished,  in  this  life.  This 
is  generally  acknowledged  to  be  the  pre-exilic 
doctrine,  while  that  of  the  exile  and  after  the 
e.xile  is  quite  different.  The  adherents  of  the 
late  date  are  obliged  to  suppose  that  the  pre- 
e.xilic  doctrine  had  persisted  long  after  the  e.xile, 
in  face  of  the  teaching  then  current  that  the 
wicked  prosper  and  the  righteous  suffer.  Fur- 
ther, the  frequent  allusions  to  a  king  harmonize 
only  with  the  early  date.  Many  passages  speak 
of  him  as  the  promoter  of  justice,  and  none  refer 
to  him  as  a  foreigner.  After  the  exile  the  sov- 
ereignty of  Palestine  was  in  the  hands  of  for- 
eigners, with  little  justice  in  their  administration. 
The  syntax  of  the  book,  also,  is  of  the  classical, 
earlier,  type.  The  titles  in  chapter  i.  i  ;  x.  i, 
and  XXV.  i,  which  attribute  portions  of  the  book 
to  Solomon  represent  at  any  rate  a  tradition, 
and  should  be  given  some  weight.  The  pre- 
ponderance of  evidence  seems  in  favor  of  the 
earlier  date. 

Divisions  of  the  Book. — As  ordinarily  viewed, 
although  with  some  variation,  there  are  eight 
different  portions  into  which  the  book  is  divided, 
each  of  which  is  a  separate  compilation.  These 
divisions,  in  the  chronological  order  usually,  but 
not  invariably,  assigned  to  them,  are  as  follows: 
Chapter  x.  I,  to  chapter  xxii.  16,  containing  the 
title  in  chapter  x.  i.  "The  proverbs  of  Solomon." 
Chapter  xxii.  17,  to  chapter  xxiv.  22,  called  in 
chapter  xxii.  17,  "the  words  of  the  wise."  Chap- 
ter xxiv.  23-34,  a  similar  collection,  of  which  it 
is  said  in  chapter  xxiv.  23,  "These  also  are 
sayings  of  the  wise."  Chapters  xxv.-xxix., 
headed  by  the  statement  in  chapter  xxv.  i, 
"These  also  are  proverbs  of  Solomon  which 
the  men  of  Hezekiah  king  of  Judah  cop- 
ied out,"  which  division,  however,  some  regard 
as  older  than  chapter  x.  i ;  xxii.  16.  Chap- 
ters i.-ix.,  a  connected  discourse  in  praise  of 
wisdom,   in   the    form   of   advice    to    a    son    or 
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scholar.  Chapter  xxx.,  with  the  title  in  chapter 
XXX  I,  "The  words  of  Agur  the  son  of  Jakeh." 
Chapter  xxxi.  1-9,  described  in  chapter  xxxi.  I, 
as  the  words  probably  should  be  translated,  as 
«The  words  of  Lemuel"  king  of  Massa.»  Chapter 
xxxi.  10-31,  an  anonymous  alphabetic  poem  or 
acrostic  in  praise  of  the  ideal  housewife.  The 
first  division  was  probably  compiled  somewhat 
after  the  time  of  Solomon,  the  fourth  is  tra- 
ditionally assigned  to  the  time  of  Hezekiah, 
while  the  last  three  divisions  probably  belong 
soon  after  the  exile.  There  are  no  indications 
of  precise  date  for  the  other  divisions,  but  on 
the  view  adopted  all  of  them  are  to  be  regarded 
as  pre-exilic. 

Solomonic  ^H//ior.f/i//'.— That  the  first  and 
fourth  divisions  are  not  entirely  the  work  of 
Solomon  is  indicated  chiefly  by  the  fact  that 
there  are  many  repetitions  of  proverbs  partly 
the  same,  and  by  the  further  fact  that  some  are 
not  written  from  his  standpoint,  especially  the 
utterances  concerning  the  king.  On  the  other 
hand,  there  seems  to  be  no  sufficient  reason 
for  denying  that  he  is  the  author  of  many  of 
them.  There  is  no  evidence,  however,  that 
Solomon  wrote  down  his  own  proverbs,  I  Kings 
iv.  32,  does  not  mention  Solomon  as  zvritiiig 
proverbs,   but   as   speaking  them. 

Literary  Characteristics.— The  Hebrew  word 
for  proverb  (mashal)  probably  meant  originally 
a  comparison,  and  then  was  broadened  to  apply 
to  any  sententious  saying,  because  often  contain- 
ing a  comparison.  The  proverbs  of  this  book 
do  not  bear  in  general  the  stamp  of  long  popular 
use,  but  rather  of  the  reflection  of  individuals. 
The  whole  book  is  written  in  what  is  called, 
from  the  Hebrew  standpoint,  poetry;  for  the 
most  part  gnomic,  although  the  lyric  form  is 
also  found,  especially  in  chapters  i.-ix.  Like 
Hebrew  poetry  generally,  parallelism  of  the  mem- 
bers of  a  verse  is  the  most  prominent  character- 
istic. Antithesis  is  found  especially  in  chapters 
x.-.xv.  Each  verse  expresses  usually  an  inde- 
pendent thought,  except  in  chapters  i.-ix.  and 
chapters  xxx.-xxxi.,  where  connected  discourse 
is  found.  Brevity  and  sententiousness  of  state- 
ment are  implied  in  the  very  nature  of  a  proverb, 
while  simile,  metaphor,  and  parado.x  are  com- 
mon. An  extended  personification  of  wisdom  is 
found  in  the  eighth  chapter. 

Pur/'OJf.— Although  Proverbs  has  several 
authors  and  compilers,  and  much  of  it  is  discon- 
nected in  form,  yet  a  marked  degree  of  unity 
pervades  the  whole.  The  book  confirms  the 
statement  of  purpose  in  chapter  i.  1-6,  that  it  is 
intended  to  teach  wisdom  to  men,  especially  to 
the  young  and  inexperienced,  but  also  to  those 
who  already  have  some  knowledge  of  wisdom. 
Wisdom,  however,  is  a  comprehensive  term,  it 
includes  all  that  is  desirable  in  character,  folly 
all  that  is  undesirable.  Its  foundation  is  reli- 
gious, it  consists  fundamentally  in  a  right  rela- 
tion to  God,  "the  fear  of  Jehovah  is  the  begin- 
ning of  wisdom"  (chapter  ix.  10).  But  all  that 
pertains  to  humanity  is  included  in  the  scope  of 
wisdom,  so  that  the  book  touches  all  phases  of 
human  life.  Observation  of  the  customs  and 
habits  of  men.  and  conclusions  therefrom,  have 
a  prominent  pl.ice. 

Relation  to  Philosophy. —  Wisdom  is  thus 
practical  rather  than  speculative.  To  speak  of 
the  book  as  philosophical,  as  some  have  done,  is, 
therefore,  misleading.    The  book,  it  is  true,  iden- 


tifies virtue  with  knowledge.  But  this  is  done, 
not  from  a  philosophical  standpoint,  but  frorn  a 
religious  and  practical  one.  For  the  practical 
purpose  of  the  writers,  men  are  divided  into  two 
classes,  those  who  know  the  right  and  do  it,  and 
those  who  are  ignorant  of  it  and  do  not  do  it. 
The  other  class,  always  so  common,  consisting 
of  those  who  know  the  truth  and  do  it  not,  is 
simply  ignored.  The  speculative  element  is 
wanting  in  the  book.  The  teachings  concerning 
wisdom  often  suggest  philosophical  speculations 
concerning  the  greatest  good,  but  they  are  al- 
ways religious,  not  philosophical. 

Ethical  Teaching. —  The  ethical  teaching  of 
the  book  is  on  a  high  plane.  Ceremonial  is  oc- 
casionally alluded  to,  but  the  sages  agree  with 
the  prophets  that  the  external  act  has  no  value 
without  an  inner  reality.  When  revenge  is  for- 
bidden, chapter  xx.  22,  and  chapter  xxiv.  29,  and 
kind  treatment  of  enemies  is  enjoined,  chapter 
XXV.  21,  the  standard  approaches  closely  to  that 
of  the  New  Testament. 
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Providence,  R.  I.,  the  county-seat  of  the 
county  of  the  same  name  and  the  capital  and 
largest  city  of  the  State,  is  situated  at  the  head 
of  what  is  called  Providence  River,  a  tidal  arm 
of  Narragansett  Bay.  It  is  35  miles  north  from 
the  open  ocean,  about  20  west  from  Fall  River, 
40  southwest  of  Boston  and  157  northeast  of 
New  York.  It  covers  an  irregular  area  of  146 
square  miles.  The  early  settlement  was  on  the 
river  at  the  mouth  of  two  small  streams,  and 
for  nearly  200  years  it  grew  in  an  easterly  di- 
rection, many  of  its  finest  residences  being 
erected  on  the  high  hill  overlooking  the  Prov- 
idence River,  this  hill  or  ridge  about  200  feet 
high  dividing  the  valley  of  the  two  streams  from 
that  of  the  Blackstone  or  Seekonk,  a  river  of 
seme  size.  Later  on  the  settlements  began  to 
extend  in  a  westerly  direction  over  low  and 
rolling  ground,  and  to-day  the  West  Side,  as  it 
is  called,  is  the  most  densely  populated  section 
of  the  city ;  though  within  the  past  few  years  a 
movement  has  again  set  in  toward  the  east,  a 
large  area  having  been  built  up  in  that  part  of 
the  city  adjacent  to  and  running  west  from  the 
Seekonk. 

Climate  and  Health. —  Situated  near  the  sea 
the  city  has  a  rather  humid  climate  with  a  con- 
siderable range  of  temperature,  but  the  weather 
is  neither  as  hot  in  summer  nor  as  cold  in 
winter  as  in  places  farther  inland.  The  prevail- 
ing winds  in  summer  are  from  the  southwest  and 
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in  winter  from  the  northeast  or  northwest.  The 
city  is  more  heakhful  than  many  large  manufac- 
turing cities  and  has  been  noticeably  free  from 
epidemics  of  serious  diseases.  The  death  rate 
in  1902  was  18.75  per  1,000  and  in  1903  21.05. 

Commerce  and  Manufactures. —  In  1681  Prov- 
idence was  the  most  compact  settlement  of  the 
colony  of  which  it  was  a  recognized  centre  ;  but 
its  commercial  growth  for  the  ensuing  hundred 
years  was  not  as  rapid  as  that  of  Newport,  which, 
on  account  of  its  geographical  position,  was 
better  adapted  for  the  maritime  trade  of  the  East 
Indies,  China,  and  the  western  coast  of  Africa. 

Providence,  however,  eventually  became  con- 
siderable of  a  seaport  town,  and  for  many  years 
the  wealth  of  the  city  was  mainly  derived  from 
its  commerce  of  the  seas.  With  the  growth  in 
size  of  the  freighters  of  the  coastwise  and  trans- 
Atlantic  trade,  and  a  proportionate  lack  of  in- 
creased facilities  for  accommodating  these  larger 
vessels.  Providence  began  about  1840  to  lose 
its  prestige  in  the  shipping  world,  until  filially 
its  foreign  maritime  trade  entirely  disappeared. 
It  can  hardly  look  for  its  return,  until  the  city, 
State  or  private  owners  of  water  front  privileges, 
provide  suitable  accommodations  for  the  hand- 
ling of  that  trade,  which  by  reason  of  the  natural 
advantages  of  a  magnificent  harbor,  easily  en- 
tered, it  should  enjoy. 

Chief  among  the  advantages  of  Providence 
as  a  centre  of  industry,  commerce,  and  trade, 
are  those  pertaining  to  its  geographical  position, 
it  being  the  natural  outlet  of  southern  New 
England,  and  the  sources  of  supply  and  distribu- 
tion which  are  the  natural  outcome  thereof. 

Though  its  reputation  as  a  shipping  port  has 
gone,  to-day  Providence  is  one  of  the  great 
industrial  centres  of  the  United  States,  noted  for 
the  variety  of  its  manufactured  products,  the 
greatness  of  its  industries,  the  skilled  workman- 
ship of  its  artisans,  and  for  the  invention  of  those 
numberless  ingenious  accessories  of  modern  life 
which  have  become  necessities  in  this  age  of 
luxury.  Preeminent  among  the  varied  indus- 
tries of  the  city  is  the  manufacture  of  jewelry 
with  its  allied  interests,  such  as  chasers,  electro- 
platers,  gilders,  engravers,  colorers,  enamelers, 
die-sinkers,  etc.,  approximating  a  total  of  250 
establishments,  engaged  in  a  manufacturing  in- 
dustry whose  products  are  distributed  alike 
among  the  civilized  and  uncivilized  nations  of 
the  earth.  The  value  of  the  products  of  these 
establishments  in  1812  amounted  to  $100,000; 
increasing  in  1900  to  $12,719,124,  or  27.4  per 
cent  of  the  entire  value  of  the  production  of  all 
the  manufacturing  establishments  in  Providence. 

Allied  to  the  jewelry  manufacture  is  the 
manufacture  of  silverware.  It  was  an  apprentice 
of  the  founder  of  the  jewelry  industry  who  began 
the  manufacture  of  silverware  in  Providence, 
and  founded  what  is  now  one  of  the  largest 
establishments  in  this  line  of  manufacture  in  the 
world.  There  were  eight  establishments  en- 
gaged in  this  industry  in  1900,  located  in  Provi- 
dence, with  a  capital  of  $5,127,714,  an  increase 
over  1890  of  $2,125,482.  or  70.8  per  cent.  These 
establishments  gave  employment  to  1,540  wage- 
earners,  to  whom  $978,198  was  paid  in  wages, 
and  their  product  was  valued  at  $3,834,408,  an 
increase  of  $1,324,539  since  1890,  or  52.8  per  cent. 

'1  he  refining  of  gold  and  silver  sweepings  is 
closely  dependent  upon  the  two  industries  just 
described.  Until  1850  the  material  used  in  this 
industry  was  allowed  to  go  to  waste.     There  are 


now  10  establishments  engaged  in  this  industry 
in  Providence,  with  an  invested  capital  of 
$50S-957.  and  a  product  valued  at  $3,484,454. 

Chief  among  the  great  corporations  which 
claim  this  city  as  their  home,  are  those  of  B.  B. 
&  R.  Knight,  operating  nearly  500,000  spindles, 
largest  in  the  world  in  the  productive  cotton  goods 
line;  the  Gorham  Manufacturing  Company,  man- 
ufacturers of  gold,  silver,  and  bronze  works  of 
art;  the  Brown  &  Sharpe  Manufacturing  Com- 
pany, manufacturers  of  every  class  of  fine  tools 
and  machinery,  and  the  American  Screw  Com- 
pany, established  in  1838,  said  to  be  capable  of 
supplying  the  world  with  the  commodity  it  man- 
ufactures. 

In  1839  the  manufacture  of  files  was  begun 
in  Providence,  but  it  was  to  the  invention  by  a 
local  mechanic  in  1864  of  machinery  for  this 
manufacture,  that  the  present  importance  of  this 
industry  in  the  city  is  due.  The  product  of  the 
industry  in  1900  amounted  to  $1,033,838,  the 
Nicholson  File  Company,  the  largest  corporation 
of  its  kind  in  existence,  representing  practically 
the  entire  output  of  files  and  rasps  in  Rhode 
Island.  Here  is  also  located  the  New  England 
Butt  Company,  manufacturers  of  machinery  for 
insulating  electrical  wires  and  cables,  single, 
double,  and  triple  braiders,  cabling,  stranding, 
winding,  and  polishing  machinery,  and  cable  cov- 
ering braiders ;  the  Rhode  Island  Tool  Company, 
makers  of  high-grade  bolts  and  nuts ;  the  Rhode 
Island  branch  of  the  American  Locomotive  Com- 
pany ;  the  Corliss  plant  of  the  American  and 
British  Manufacturing  Company,  the  original 
home  of  the  Corliss  engine  which  won  the  ad- 
miration of  the  industrial  world  at  the  Centen- 
nial in  Philadelphia  in  1876;  a  plant  in  which 
to-day  is  also  manufactured  the  Diesel  oil  en- 
gine ;  the  Providence  Belting  Compaliy,  manu- 
facturers of  leather  belting ;  the  Davol  Rubber 
Company,  established  in  1874,  manufacturers  of 
fine  goods  in  hard  and  soft  rubber ;  the  Provi- 
dence Machine  Company,  manufacturers  of  im- 
proved cotton  and  worsted  roving  machines ;  the 
Almy  Water  Tube  Boiler  Company,  makers  of 
Almy  Patent  Sectional  Water  Tube  Boilers ;  The 
Builders  Iron  Foundry;  the  Barstow  Stove  Com- 
pany ;  the  Queen  Dyeing  Company,  with  a  world- 
wide reputation  for  its  fast  blacks ;  the  Ameri- 
can Ship  Windlass  Company,  and  scores  of  other 
manufacturing  plants  smaller  in  size. 

The  total  capital  invested  in  the  manufactur- 
ing of  woolen  fabrics  in  the  city  of  Providence 
approximates  $15,000,000,  the  number  of  wage- 
earners  employed  being  about  8,500;  the  value 
of  annual  products  being  appro.ximately  $16,- 
000,000. 

In  cotton  fabrics  and  other  textiles,  the  total 
capital  invested  is  a  little  more  than  $2,000,000, 
the  average  number  of  wage-earners  employed 
being  about  1,700;  wages  amounting  to  $452,182; 
the  value  of  annual  product  being  approximately 
$2,250,000. 

In  connection  with  textile  products,  there  are 
in  Providence  a  number  of  plants  producing 
textile  mill  machinery  and  metal  mill  supplies, 
with  a  total  capital  invested  of  nearly  $1,500,000, 
employing  something  over  1,000  hands,  whose 
annual  wages  amount  to  $500.000 ;  the  value  of 
annual  product  being  appro.ximately  $1,500,000. 

The  financial  strength  of  the  city  is  concen- 
trated in  its  manufacturing  as  has  been  shown. 
There  are,  however,  other  industries  and  enter- 
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prises  of  the  highest  importance,  notably  wood- 
working and  Unnber,  including  furniture,  iron 
foundries,  drug  and  dyewood  mills,  bleachers  and 
dye-houses,  boiler-makers,  box  makers,  and  brass 
founders,  gas,  steam,  and  water  fittings,  patent 
medicine  manufactories,  stove  founders,  assayers 
and  refiners  and  the  extensive  trade  in  cotton  and 
wool,  groceries,  dry-goods,  hardware,  clothmg, 
etc.,  which  is  carried  on  with  great  success  and 
employs  an  army  of  workers. 

In  1790  there  were  made  in  the  households 
of  Rliode  Island  30,000  yards  of  woolen  cloth, 
25.265  yards  of  linen,  and  5,858  yards  of  cotton; 
but  the  introduction  of  power  spinning  marked 
the  commencement  of  a  period  of  change  in 
manufacturing  from  the  old  handicraft  system  to 
the  modern  factory  system,  the  first  introduction 
of  this  factory  system  being  applied  to  the  mak- 
ing of  cotton  yarns  in  the  year  1790.  From 
this  time  on  manufacturing  establishments  began 
to  increase  in  number,  until  about  1840  when 
Providence  began  to  enjoy  that  wide  reputation 
in  the  manufacturing  world  which  gradually  in- 
creased, until  to-day  the  number  of  her  manu- 
facturing establishments  is  about  1,95°;  capital 
invested  about  $84,000,000;  average  number  of 
wage-earners  45,000;  total  wages  about  $20,000,- 
000 ;  gross  value  of  products  about  $88,500,000. 

In  1900  the  census  office  reported  that  the  per- 
centage of  population  in  Providence  increased 
from  37.9  per  cent  in  1880  to  41  per  cent 
in  1900,  while  the  percentage  of  the  number 
of  establishments  decreased  from  54.6  per  cent 
in  1800  to  46.1  per  cent  in  1900.  The  products 
of  the  city  formed  40.9  per  cent  of  the  total 
in  1880,  this  percentage  increasing  to  61.4  per  cent 
in  1890  and  decreasing  to  42.4  per  cent  in  1900. 

These  percentages  indicate  that  the  tendency 
has  been  to  a  wider  distribution  of  manufactures, 
decreasing  the  percentage  in  the  principal  cities. 
The  commercial  growth  of  the  city  for  the 
past  50  years  has  not  been  phenomenal,  but  it  has 
been  a  healthy  advancement  in  capital  invested, 
and  in  value  of  products,  reflecting  the  solidity 
of  the  business  interests  here  centred.  The 
perpetuity  of  the  high  standing  of  the  manufac- 
turing and  commercial  interests  of  Providence 
is  unquestionable,  and  the  continued  growth  of 
this  city,  its  trade  and  commerce  founded  upon 
sound  business  principles  is  assured,  as  is  the 
high  position  it  occupies  in  the  financial  world. 
Banks. —  Steadily  the  trend  of  banking  inter- 
ests is  making  toward  the  absorption  of  the 
smaller  institutions  by  the  larger,  in  Providence 
as  in  other  large  cities. 

To-day  (1904)  the  Providence  Clearing 
House  numbers  21  banks  and  trust  companies, 
whereas  when  the  clearing-house  was  established 
there  were  34. 

The  Providence  bank  clearings  for  1903, 
amounting  to  $354,165,000,  were  the  largest  ever 
recorded. 

There  are  in  Providence  15  national  banks, 
2  state  banks,  and  6  trust  companies,  with  an 
aggregate  capital  invested  amounting  to  $12,561,- 
000.  There  are  four  savings  banks  in  Providence 
whose  combined  deposits  aggregate  $45,000,000, 
the  deposits  of  the  national  and  state  banks  and 
trusts  amounting  to  $87,500,000. 

Soon  after  its  passage  in  1864,  most  of  the 
state  banks  of  Rhode  Island  availed  themselves 
of  the  provisions  of  the  Act  of  Congress,  by 
which  they  became  known  as  national  banks. 
Within  the  last  50  years  many  private  banking 


houses  have  been  established  in  Providence,  that 
have  exerted  considerable  influence  in  financial 
circles. 

The  first  savings  bank  established  in  this  city, 
the  Providence  Institution  for  Savings,  was  in- 
corporated in  1819,  the  oldest  bank  being  the 
Providence  National,  chartered  in  1791  ;  the  next 
oldest  bank  after  the  Providence  Institution  for 
Savings,  being  the  People's  Savings  Bank. 

Population. —  The  population  of  the  city  in 
1902  was  181,000.  In  1900  out  of  a  total  popu- 
lation of  175,597  there  were  55.853  persons  of 
foreign  birth  and  101,585  of  foreign  parentage. 
A  majority  of  those  of  foreign  birth  came  from 
the  United  Kingdom.  The  101,585  persons  of 
foreign  parentage  included  42,791  of  Irish, 
13,481  of  English,  8,808  of  Italian,  and  6,000  of 
French  Canadian  parentage.  The  growth  of  the 
population  since  1800  is  shown  by  the  following 
figures:  (1800)  7,614;  (1820)  11,767;  (1840) 
23,171;  (i860)  50,666;  (1880)  104,857;  (1890) 
132,146.  In  June  i8go  a  part  of  the  town  of 
Johnson  was  annexed  to  the  city  of  Providence, 
thereby  increasing  the  population  approximately 
8,500. 

A  manufacturing  city  is  seldom  a  city  of 
home-owners,  and  Providence  is  no  exception. 
In  the  population  of  175,597  '"  1900  there  were 
38,516  families,  and  of  these  but  4.087  families 
owned  their  homes  free,  while  29.696  families 
lived  in  hired  homes. 

Schools  and  Colleges. —  On  the  ridge  in  the 
eastern  side  of  the  city  stand  the  buildings  of 
Brown  University.  Some  of  the  quaint  brick 
dormitories  are  over  100  years  old,  while  the 
fine  gymnasium  and  science  laboratories  were 
built  but  recently.  (See  Brown  University.) 
Near  by  is  the  school  for  boys  and  girls  founded 
by  the  Society  of  Friends  in  1818.  Other  educa- 
tional institutions  in  the  city  are  the  State 
normal  school  and  the  Rhode  Island  School  of 
Design.  The  city  has  100  public  day  schools 
as  follows :  4  high  schools,  including  a  manual 
training  school,  15  grammar,  and  78  common 
schools,  8  schools  for  individual  work,  and  3 
schools  for  backward  children.  The  total  num- 
ber of  teachers  is  866,  and  at  the  last  census 
there  were  34,281  pupils.  There  are  18  evening 
schools  and  24  kindergarten  schools.  The  total 
number  of  children  of  school  age,  5  years  to  21 
years,  in  1900  was  47,928.  of  whom  40.090  were 
native-  and  7,838  foreign-born ;  of  these  26,416 
were  attending  schools.  The  number  of  illiterate 
persons  among  those  of  native  white  parentage 
is  very  small,  being  but  180  in  1900;  in  that  year 
the  total  number  of  illiterates  was  10,029,  of 
whom  8,607  were  foreign  born. 

Clubs. — A  number  of  clubs  include  in  their 
membership  the  leading  business  and  professional 
men  of  the  city.  The  more  prominent  clubs  are 
the  Hope,  Union,  University,  Central,  West 
Side,  Squantum,  and  Pomham.  The  two  latter 
have  elegant  club-houses  on  the  shores  of  the 
bay,  some  miles  below  Providence,  and  have 
numbered  some  famous  men  among  their  guests. 
Chief  Buildings. —  By  far  the  most  imposing 
structure  in  the  city  is  the  new  State  House, 
a  massively  proportioned  building,  built  of  white 
marble  with  a  large  central  dome.  It  was 
occupied  first  in  1900.  The  city-hall,  a  heavy 
granite  structure ;  the  county  court-house :  the 
public  library ;  the  English  high  school  build- 
ings ;  and  the  Roman  Catholic  cathedral  of  Saint 
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Peter  and  Saint  Paul  are  also  worthy  of  note. 
The  new  union  railway  station,  while  not  impos- 
ing, is  commodious,  pleasing  in  outline,  and 
remarkably  well  designed.  Of  modern  office 
buildings  Providence  has  comparatively  few  for 
a  city  of  its  size,  chiefly  because  its  great  manu- 
facturing firms  have  offices  at  their  works. 
There  are,  however,  a  number  of  commodious, 
substantial  office  buildings  of  modern  construc- 
tion, chief  among  which  are  the  Bannigan  Build- 
ing, the  Industrial  Trust  Building,  the  Union 
Trust  Building,  Butler  Exchange,  the  Francis 
Building,  the  Studley  Building,  the  Swarts 
Building,  the  Providence  Washington  Building, 
the  Vaughan  Building,  the  Lauderdale  Building, 
Mercantile  Block,  the  Tierney  Building,  the 
Equitable  Building,  the  Barton  Block,  the  Mer- 
chants Bank  Building,  the  National  Ex- 
change Bank  Building,  the  Lederer  Build- 
ing, and  the  Fletcher  Building;  other  buildings 
of  note  are  the  Y.  M.  C.  A.  Building,  the 
Manufacturers'  Building,  the  Athenaeum,  the 
Puplic  Library,  and  four  of  the  largest  department 
stores  in  New  England,  equaling  any  in  metro- 
politan cities,  namely.  The  Boston  Store,  Shep- 
ard's,  O'Gorman's,  and  the  Outlet.  The  Arcade, 
an  old  structure,  was  famous  in  its  early  days. 
In  Exchange  Square,  fronting  the  railway  station, 
stand  the  Soldiers'  and  Sailors'  Monument,  the 
handsome  Bajnotti  fountain,  and  an  excellent 
equestrian  statue  of  Gen.  Ambrose  E.  Burnside. 
In  Cathedral  Square  stands  the  Doyle  Monu- 
ment, erected  in  memory  of  the  late  Thomas 
A.  Doyle,  for  i8  years  mayor  of  the  city  of 
Providence ;  a  man  who,  in  his  day,  did  more 
than  any  other  individual  to  broaden  and 
strengthen  the  commercial  interests  of  the  com- 
munity of  which  he  was  the  figure-head. 

Hospitals  and  Charitable  Institutions. —  One 
of  the  first  hospitals  for  insane  persons  estab- 
lished in  this  country,  the  Butler  Hospital  for 
the  Insane,  stands  in  beautiful  grounds  in  the 
eastern  part  of  the  city  on  the  Seekonk  River. 
Other  hospitals  and  asylums  are  the  Rhode 
Island  Hospital,  the  Rhode  Island  Homoeopathic 
Hospital,  the  Dexter  Asylum  for  Poor,  Saint 
Joseph's  Hospital,  and  the  State  Institution  for 
the   Deaf. 

Libraries. —  One  of  the  first  public  libraries 
in  America  is  now  represented  by  the  Providence 
Athenaeum  which  has  some  62,000  volumes.  The 
Public  Library  contains  some  go.ooo  volumes 
housed  in  a  handsome  building  recently  erected. 
Other  libraries  in  the  city  are  the  library  of 
Brown  University  and  those  of  the  Rhode 
Island  Historical  Society,  the  Rhode  Island  Med- 
ical Society,  and  the  Young  Men's  Christian 
Association. 

Churches. —  Providence  is  the  seat  of  an 
Episcopal  and  of  a  Roman  Catholic  bishop.  The 
Roman  Catholic  cathedral  of  Saint  Peter  and 
Saint  Paul  is  perhaps  the  most  imposing  church 
building  in  the  city.  Grace  Church,  almost 
cathedral  in  its  interior  decorations  and  ar- 
rangement, is  known  as  the  Bishop's  Church  of 
the  Episcopal  Diocese.  The  First  Baptist  Church 
associated  from  a  religious  point  of  view  with 
Brown  University  since  Revolutionary  days,  is 
an  imposing  reminder  of  the  architecture  of 
the  period  in  which  it  was  designed  by  Sir 
Christopher  Wren.  Saint  John's  Church,  on 
North  Alain  Street,  is  one  of  the  oldest  Episco- 


pal churches  in  New  England,  and  the  Beneficent 
Congregational  Church,  more  commonly  known 
as  "The  Round  Top  Church,"  on  Weybosset 
Street,  has  long  been  associated  with  the  re- 
ligious life  of  Providence.  Other  churches 
whose  edifices  are  both  imposing  and  attractive 
are,  the  Church  of  the  Mediator  and  the  First 
Universalist,  the  Union  Congregational,  the  Cen- 
tral Congregational,  the  Central  Baptist,  the 
First  Congregational,  the  Trinity  Methodist 
Episcopal,  All  Saints'  Memorial,  and  Saint 
Stephen's  Episcopal.  The  total  number  of  re- 
ligious buildings,  churches,  chapels,  and  missions 
in  the  city  is  128,  no  of  these  being  of  various 
Protestant  denominations  and  18  Roman  Cath- 
olic. 

Parks. — There  are  altogether  18  parks  in  the 
city,  having  a  total  area  of  530  acres.  Of  these 
Roger  Williams  Park  is  the  largest,  covering 
103  acres.  It  contains  a  pretty  little  lake,  chil- 
dren's play-grounds,  a  bronze  statue  of  Roger 
Williams,  and  for  its  size  is  one  of  the  most 
attractive  city  parks  in  this  country. 

Streets. — There  are  235  miles  of  streets,  of 
which  189  miles  are  covered  with  broken  stone 
or  gravel,  31  with  granite  blocks,  5  with  cobble- 
stones, and  5  with  asphalt. 

Government. — The  mayor  is  elected  annually. 
A  board  of  aldermen  and  a  common  council 
form  the  legislative.  Most  administrative  officers 
are  elected  by  the  council,  as  are  three  park 
commissioners,  the  license  and  fire  commission- 
ers. The  commissioner  of  public  works  is  ap- 
pointed by  the  mayor.  The  police  force  is  under 
the  direction  of  a  police  commissioner  appointed 
by  the   State   legislature. 

Finance. — The  assessed  valuation  of  the  city 
in  igo2  was  $197,873,000,  of  which  $154,711,860 
was  real  estate.  The  tax  rate  is  $16.50  per 
$1,000.  The  city  expenses  now  amount  to  about 
$3,465,000  annually,  of  which  $740,000  is  spent 
on  schools,  $640,000  for  the  interest  on  the  city 
debt ;  $370,000  on  the  police  department ;  and 
$355,000  on  the  fire  department.  The  city  obtains 
its  water  supply  from  the  Pawtu.xet  River ;  the 
system  cost  $7,100,000  and  includes  333  miles  of 
distributing  mains.  The  sewage  of  the  city  is 
emptied  into  Providence  River  some  distance 
below  the  city,  and  there  are  in  the  city  192 
miles  of  sewers.  At  the  precipitation  plant  just 
north  of  Fields  Point,  the  sewerage  of  the  entire 
city  is  gathered  into  immense  basins  or  tanks, 
where  it  is  filtered,  clarified,  and  emptied  into 
the  river  a  considerable  distance  below  the  point. 
This  plant  is  of  modern-  construction,  and  is 
considered  one  of  the  best  in  the  country,  having 
been  erected  by  engineers  of  national  reputation 
after  a  careful  study  of  surrounding  conditions. 

Public  Utilities. — The  w-ater,  sewage  and  park 
systems  of  Providence  have  already  been  noticed. 
The  local  electric  railway  system  is  one  of  the 
best  in  the  United  States,  and  branches  out  into 
every  accessible  part  of  the  adjoining  towns. 
The  Union  Railway  Company  and  the  Provi- 
dence Tramway  Company  have  practically  a 
monopoly  of  the  streets  used  for  transporting 
passengers  and  freight  by  electric-propelled  cars. 
Their  exclusive  franchise  lasts  for  20  years  from 
1891,  the  conditions  being  the  payment  of  a 
franchise  tax  not  exceeding  5  per  cent  on  gross 
earnings,  and  the  maintenance  of  a  portion  of 
the  streets  which  they  occupy.  The  Providence 
Gas   Company   has   an   exclusive    right   for   the 
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same  period  to  supply  illuminating  and  heating 
gas  within  the  city  limits.  It  pays  a  franchise 
tax  of  3  per  cent  on  gross  earnings,  after  paying 
8  per  cent  on  capital  stock,  and  making  reason- 
able provision  for  maintenance  and  extension. 
If  there  is  still  a  balance  it  is  to  be  applied  to 
reduction  of  the  price  of  gas.  The  Narragansett 
Electric  Lighting  Company  has  an  e.xclusive 
right  for  20  vears  from  1892  for  the  supply  of 
electric  light 'in  the  city,  the  franchise  tax  not 
being  less  than  3,  nor  exceeding  S  per  cent,  this 
being  determined  each  five  years  by  arbitration. 

History. —  Providence  was  founded  by  that 
great  apostle  of  religious  liberty  for  the  New 
World,  Roger  Williams,  who  arrived  from  Eng- 
land in  Massachusetts  Bay  Colony  in  February 
l6-ii.  He  was  well  received  by  the  Puritans,  as 
a  "godly  minister,"  but  because  of  his  boldness  in 
announcing  his  views  regarding  the  power  of 
magistrates  in  religious  matters  he  was  forced 
to  seek  refuge  with  the  Pilgrims  at  Plymouth. 
Subsequently  he  went  to  Salem,  where  his  con- 
victions regarding  religious  freedom  incurred 
the  displeasure  of  the  general  court,  and  in 
January  1636  he  was  ordered  to  return  to 
England;  he  refused  and  fled  into  the  wilder- 
ness. Accompanied  by  five  other  men  from 
Salem  he  had  no  fixed  abode  for  weeks,  but  in 
June  1636  he  began  a  settlement  at  a  point  a 
little  north  of  the  present  site  of  Saint  John's 
Church  in  Providence.  Williams  obtained  a 
grant  to  lands  covering  what  is  now  that  part 
of  Rhode  Island  west  of  Narragansett  Bay,  from 
the  Indians,  the  earliest  deed  on  record  being 
a  memorandum  dated  24  March  1637.  In  1640 
articles  of  agreement  were  adopted  by  the  settlers 
as  the  basis  of  the  town  government,  all  affairs 
being  regulated  by  a  monthly  town  meeting. 
A  royal  charter  was  obtained  in  1644  uniting 
various  settlements  about  the  bay,  as  "Provi- 
dence Plantations  in  the  Narragansett  Bay  in 
New  England."  Providence  being  on  the  main- 
land and  more  exposed  to  the  attacks  of  Indians, 
grew  less  rapidly  than  Newport  on  the  island  of 
Rhode  Island,  and  in  1676  was  nearly  deserted. 
Less  favorably  situated  for  shipping  than  New- 
port, Providence  grew  but  slowly;  in  1730  the 
population  of  Providence,  which  included  four 
settlements,  was  3.916.  In  1750  the  population  of 
Newport  was  twice  that  of  Providence,  and  in 
1774  the  population  of  the  town  of  Providence 
proper  was  but  4,321,  though  by  this  time  the 
population  of  Providence  County  was  greater 
than  that  of  Newport  County. 

The  first  notice  (jf  a  school  house  in  the 
town  records  appears  in  1752.  A  charter  for  a 
college  was  granted  in  1764,  and  Providence 
County  raising  the  most  money,  the  first  building 
was  erected  at  Providence  in  1770.  This  was 
the  beginning  of  Brown  University.  Providence 
was  one  of  the  first  towns  in  America  to  have 
a  public  library,  a  set  of  books  having  been 
bought  by  subscription  before  1754  by  a  com- 
pany formed  for  that  purpose.  During  the 
whole  of  the  i8th  century  Providence  was  a  quiet 
community,  where  people  lived  simply  with  few 
amusements.  The  first  theatrical  performance 
was  given  by  an  English  company  in  1762. 

The  first  fire  engine  was  purchased  about 
I7SS-  The  first  advertisement  of  a  regular  stage 
line  to  Boston  appears  1767;  the  stage  made 
weekly  trips.  The  first  public  market-house  was 
erected  in  1773. 


In  the  disputes  with  England  th.-it  preceded 
the  outbreak  of  the  Revolution,  Providence  took 
a  considerable  part.  The  first  overt  act  of 
resistance  to  England  was  the  destruction  of 
the  armed  schooner  Gaspee  in  1772.  During  the 
Revolution  Newport  was  occupied  by  the  British 
from  1776  to  1779,  and  the  commerce  of  Provi- 
dence was  almost  cut  off  by  the  British  fleet, 
though  a  number  of  privateers  hailing  from 
Providence  preyed  on  English  commerce. 

After  the  Revolution  commerce  slowly  moved 
again,  trade  being  with  Europe,  China,  and 
Central  and  South  American  ports.  In  1801  a 
fire  destroyed  property  valued  at  $300,000,  and  in 
1815  a  great  gale  wrecked  many  vessels  and  did 
damage  to  the  amount  of  $1,000,000.  From  this 
time  on  the  growth  of  Providence  was  steady  if 
not  rapid,  the  population  about  doubling  every 
20  years.  Government  by  town  meeting  proving 
inadequate  to  meet  the  public  needs,  a  city  char- 
ter was  adopted  in  1831.  The  history  of  Provi- 
dence during  the  19th  century  is  largely  that 
of  industrial  progress  in  this  country,  and  refer- 
ence to  the  great  manufacturing  establishments 
of  the  city  is  made  elsewhere. 

Bibliography. —  Bayles,  'History  of  Provi- 
dence County'  (1891)  ;  Greene,  'The  Providence 
Plantations  for  Two  Hundred  and  Fifty  Years' 
(1886)  ;  for  early  history  a  brief  historical 
sketch  in  Vol.  XVITI.  of  the  Tenth  United 
States  Census.  The  'Early  Records  of  the  Town 
of  Providence'  has  been  published  in  15  volumes 
(1892-9).  George  H.  Webb, 

Secretary  Chamber  of  Commerce. 

Providence,  Sisters  of,  a  religious  order  of 
the  Roman  Catholic  Church,  founded  in  France, 
according  to  some  accounts  in  1806.  to  others 
in  1820  (ScEurs  de  la  Charite  de  la  Providence), 
by  Pastor  Dujarrie  in  the  parish  of  Ruiele,  dio- 
cese of  Le  Mans  (department  of  Sarthe).  It 
gradually  extended  beyond  this  parish,  and  was 
authorized  in  1826.  A  colony  from  Ruiele 
opened  the  first  institute  of  the  order  in  the 
United  States  on  22  Oct.  1840  at  Saint  Mary's, 
near  Terre  Haute,  Vigo  County,  Ind.  Establish- 
ments are  conducted  by  the  order  in  the  archdio- 
ceses of  Baltimore,  Boston,  and  Chicago,  and  in 
the  dioceses  of  Fort  Wayne,  Grand  Rapids,  In- 
dianapolis, and  Omaha.  In  1904  the  order  had 
charge  of  67  parochial  schools  and  20  academies 
for  higher  education.  In  1904  there  were  45 
establishments  of  the  order,  the  mother-house 
being  at  Saint  Mary's,  Vigo  County,  Ind. ;  and 
800  members. 

Providence    Plantations.      See    Rhode   Is- 
land, History. 

Province,  is  a  territory,  section  or  district 
of  a  nation  or  government.  Among  the  Romans 
a  province  was  a  district  of  conquered  country, 
governed  by  a  proconsul  or  propraetor.  The  first 
Roman  province  was  Sicily,  241  B.C.  From  the 
time  of  Augustus  they  were  divided  into  the 
senatorial  provinces,  and  the  imperial  provinces. 
The  latter  comprised  those  which  were  most 
exposed  to  hostile  inroads,  and  the  administra- 
tion of  which  was  left  entirely  to  the  emperor 
under  the  pretense  of  sparing  the  senate  and 
people  the  trouble  of  managing  them,  but  in 
reality  to  keep  the  army  in  his  own  hands. 
Under  the  empire  the  provinces  were  much  bet- 
ter governed  than  they  had  been  under  the 
republic.     One  reason  of  this  was  that  the  era- 
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perors  were  more  disposed  to  pay  regard  to  the 
complaints  of  the  provinces  than  the  republican 
courts  had  been,  for  the  latter  were  largely 
composed  of  men  who  had  themselves  profited, 
or  who  hoped  to  profit,  by  the  same  kind  of 
maladministration  with  which  the  governors 
were  charged,  and  were  therefore  always  willing 
if  possible  to  connive  at  such  offenses.  In  addi- 
tion to  this  the  provincial  governors  under  the 
empire  received  fixed  salaries,  which  lessened 
the  temptation  to  resort  to  illegal  exactions  to 
indemnify  themselves  for  the  expenses  that  they 
necessarily  incurred  in  soliciting  the  office  that 
was  an  indispensable  condition  of  their  gov- 
ernorship. 

In  modern  times  the  term  has  been  applied  to 
colonies  or  to  dependent  countries  at  a  distance, 
or  to  the  different  divisions  of  a  kingdom 
itself.  The  name  has  sometimes  been  retained 
by  independent  states.  Thus,  the  Republic  of 
Holland,  after  it  had  thrown  off  the  Spanish 
yoke,  was  called  the  United  Provinces :  and  the 
Argentine  Republic  used  to  be  called  the  United 
Provinces  of  La  Plata.  In  the  canon  law  the 
term  is  applied  to  the  jurisdiction  of  an  arch- 
bishop. In  the  Roman  Catholic  Church  it  is 
also  given  to  the  territorial  divisions  of  an  ec- 
clesiastical order  such  as  the  Franciscans,  as  well 
as  to  those  of  the  Propaganda. 

Province  House,  a  brick  mansion  in 
Washington  Street,  Boston,  Mass.,  built  in  1679, 
and  occupied  by  numerous  colonial  governors. 
It  was  burned  in   1864. 

Prov'incetown,  Mass.,  town,  Barnstable 
County ;  at  the  extremity  of  Cape  Cod,  on  Cape 
Cod  Bay  and  on  the  New  York,  New  Haven 
&  Hartford  railroad.  It  was  in  the  harbor  of 
Provincetown  that  the  Mayflower  anchored  in 
1620  before  going  to  Plymouth  (q.v.),  and  that 
the  Pilgrims  prepared  the  compact  by  which 
their  colony  was  to  be  governed.  The  town  was 
not  settled  till  1680  and  was  incorporated  in 
1727.  It  has  a  large  harbor,  deep  and  well  shel- 
tered; it  was  formerly  an  important  whaling 
town,  but  this  industry  has  greatly  declined. 
Its  cod  and  mackerel  fisheries  are  now  its  lead- 
ing industries  and  there  are  several  wholesale 
fish  houses :  it  also  contains  oil  factories,  and 
small  vessels  and  fishermen's  boats  are  built. 
It  has  also  been  growing  in  popularity  as  a 
summer  resort,  and  contains  several  hotels.  It 
has  a  public  library  and  a  public  high  school. 
Pop.   (1890)  4,642;    (1900)  4,247. 

Provo  (pr5'v6)  City,  Utah,  county-seat  of 
Utah  County;  on  the  Provo  River,  and  on  the 
Oregon  Short  Line  and  the  Rio  Grande  West- 
ern R.R.'s ;  about  45  miles  south  of  Salt  Lake 
City.  It  was  settled  in  1849,  and  in  1851  was 
chartered  as  a  city.  It  is  in  a  region  in  which 
the  principal  occupations  are  agriculture,  stock- 
raising,  and  cultivation  of  fruit.  The  chief 
manufactures  are  flour,  lumber,  tin  and  iron 
roofing,  woolen  goods,  and  canned  fruit.  There 
is  a  large  trade  in  farm  products,  live-stock, 
fruit,  lumber,  and 'in  the  importing  of  groceries 
and  textiles.  The  place  is  visited  by  many 
tourists  on  account  of  the  Provo  Canon.  Utah 
Lake,  and  Bridal  Veil  Falls  in  the  vicinity.  It 
has  the  State  Insane  Asylum  and  a  Mormon 
tabernacle.  It  is  the  seat  of  the  Brigham  Young 
Academv  (Mormon).  Pop.  (1890)  5,159;  (1900) 
6,185. 


Provoost,  pro-v6',  Samuel,  American  Prot- 
estant Episcopal  bishop:  b.  New  York  11  March 
1742;  d.  there  6  Sept.  1815.  He  was  graduated 
at  King's  College  (now  Columbia)  in  1758, 
went  to  England  to  prepare  for  ordination, 
studied  at  Cambridge  University,  and  was  or- 
dained deacon  and  priest  in  1766.  Returning  to 
America,  he  became  rector  of  Trinity  Church, 
New  York,  the  second  of  four  successive  rectors 
who  were  raised  to  the  episcopate.  Through- 
out the  Revolution  he  took  a  firm  stand  in 
favor  of  the  liberty  of  the  colonies,  and  was 
chaplain  to  Congress  in  1785  as  well  as  to  the 
United  States  Senate  in  1789.  After  presiding 
at  the  general  convention  held  in  Wilmington 
in  1786  (the  absent  Seabury  being  the  only 
bishop  in  America),  he  set  sail  for  England  in 
company  with  William  White  to  receive  Episco- 
pal consecration.  A  special  act  of  Parliament 
having  been  passed  empowering  the  archbishops 
of  Canterbury  and  York  "to  consecrate  to  the 
office  of  a  Bishop  persons  being  subjects  or 
citizens  of  countries  out  of  His  Majesty's  do- 
minions,* Provoost  and  White  were  conse- 
crated by  these  prelates  and  the  bishops  of 
Bath  and  Wells  and  Peterborough  in  the  chapel 
of  Lambeth  Palace,  4  Feb.  1787.  Bishop  Pro- 
voost resigned  his  see  in  i8or,  but  the  House 
of  Bishops  declined  to  receive  his  resignation, 
giving  consent,  however,  to  the  consecration 
of  Dr.  Benjamin  Moore  as  assistant  bishop. 
He  was  buried  in  Trinity  churchyard. 

Prov'ost,  one  who  is  set  over  others;  one 
w-ho  is  appointed  to  superintend  or  preside  over 
something:  the  principal,  head,  or  chief  of  cer- 
tain establishments  or  bodies;  applied  to  (i) 
a  jailer;  the  keeper  of  a  prison;  (2)  the  heads 
or  principals  of  several  colleges  in  the  English 
universities  of  Oxford  and  Cambridge;  the  prin- 
cipal of  the  University  of  Dublin. 

Provost-marshal,  in  military  affairs,  an 
officer  who  takes  cognizance  of  offenses  against 
discipline,  orders  the  arrest  and  the  punishment 
of  deserters  and  other  offenders  according  to 
the  sentence  of  a  court-martial,  and  maintains 
order  generally.  See  Court-m.\rti.\l;  Milit.\ry 
Law. 

Proxy,  the  agency  of  one  person  who  acts' 
as  substitute  for  another.  In  Great  Britain 
every  member  of  the  House  of  Lords  was  for- 
merly permitted,  on  obtaining  a  nominal  license 
from  the  crown,  to  appoint  another  lord  of  Par- 
liament his  proxy  to  vote  for  him  in  his  absence. 
Only  a  spiritual  lord  could  be  proxy  for  a  spi- 
ritual lord,  and  a  temporal  for  a  temporal  lord, 
and  no  peer  could  hold  more  than  two  proxies 
at  the  same  time.  Proxies  were  never  used 
in  judicial  business,  or  in  committees  of  the 
House,  nor  could  a  proxy  sign  a  protest.  The 
practice  of  admitting  proxies  was  discontinued 
in  1867.  Shareholders  in  joint-stock  compa- 
nies may  vote  by  proxy. 

Prud'hommes,  Conseils  de,  kon-sa-e  de 
pru-dom,  courts  of  conciliation  in  France  for 
deciding  small  disputes  between  workmen  and 
employers.  The  first  councils  called  by  this 
name  in  Paris  were  formed  in  1296  in  the  reign 
of  Philippe  le  Bel,  when  24  prud'hommes  were 
appointed  to  assist  the  provost  of  the  merchants 
in  settling  disputes  between  merchants  and  man- 
ufacturers at  the  fairs  and  markets.  After  the 
revolution   of   1848,   at  which   period   75   towns 
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had  conseils  de  prud'homnics,  the  whole  legis- 
lation on  this  subject  was  revised.  All  the 
patrons  and  workers  of  industrial  establish- 
ments within  the  circle  of  jurisdiction  of  the 
council  of  prud'hommes  were  made  eligible  as 
electors.  In  June  1853  a  law  was  passed  which, 
with  some  modifications,  is  still  in  force.  The 
patrons  and  the  workmen  are  formed  into 
separate  electoral  colleges,  for  the  latter  in- 
cluding managers  and  foremen,  each  to  elect  an 
equal  number  of  prud'hommes.  The  general 
council,  besides  the  president  and  vice-president, 
is  composed  of  an  equal  number  of  patrons  and 
workers.  The  jurisdiction  of  the  councils  is 
summary  and  without  appeal  for  sums  under 
200  francs ;  above  that  sum  an  appeal  lies  to 
the  tribunals  of  commerce.  The  presidents  and 
vice-presidents  of  the  conseils  de  prud'hommes 
are  appointed  by  the  executive  power,  and  need 
not  belong  to  either  of  the  classes  from  which 
the  other  members  are  chosen.  The  number 
of  conseils  de  prud'hommes  is  now  about  140. 

Prud'den,  Theophil  Mitchell,  American 
physician  and  author :  b.  Middlebury,  Conn.,  7 
July  1849.  He  was  graduated  from  the  Shef- 
field Scientific  School,  Yale,  in  1872.  Besides 
contributing  to  the  scientific  literature  of  bac- 
teria and  their  influence  in  disease,  he  has 
written  entertainingly  on  these  and  other  scien- 
tific topics  for  the  general  public.  He  is  profes- 
sor of  pathology  in  tlie  College  of  Physicians 
and  Surgeons,  New  York.  Among  his  writ- 
ings are:  'Manual  of  Normal  Histology;' 
'Handbook  of  Pathological  Anatomy  and  His- 
tology' (1885),  with  F.  Delafield;  'Story  of  the 
Bacteria'  (1899)  ;  'Dust  and  its  Danger* ;  'Wa- 
ter and  Ice  Supplies'    (1891). 

Prudentius,  proo-den'shi-us,  Aurelius  Pub- 
lius  Clemens,  Christian  hymn  writer:  b. 
Spain,  probably  at  Saragossa,  about  350;  d. 
410.  He  practised  the  profession  of  an  advocate, 
and  afterward  became  a  functionary  of  the  gov- 
ernment. From  a  life  of  pleasure  and  world- 
liness  he  was  reclaimed  by  his  conversion  to 
Christianity,  retired  to  a  cloister  in  his  57th 
year,  and  there  spent  the  remainder  of  his 
life.  It  was  during  these  latter  years  that  lie 
wrote  the  religious  poems  which  have  made  his 
reputation  as  the  greatest  Christian  poet  of  the 
4th  and  5th  centuries  in  the  Latin  Church.  This 
was  the  golden  age  of  Latin  patristic  letters, 
and  his  contemporaries  included  Ambrose,  Je- 
rome, and  Augustine.  It  is  quite  evident  that 
he  was  a  profound  student  of  classic  latinity,  for 
he  shows  a  complete  mastery  of  the  epic  and 
lyric  metres  of  Roman  literature,  and  at  the 
same  time  these  poetical  works  are  purely 
Christian,  full  of  devotional  feeling  and  theo- 
logical lore.  His  'Liber  Cathemerinon'  consists 
of  12  religious  poems  for  daily  use;  while  <Psy- 
chomachia'  is  an  allegorical  description  of  the 
struggle  between  good  and  evil  in  the  human 
soul.  'Peri  Stcphanon'  is  a  metrical  martyr- 
ology.  Consult  Glover,  'Life  and  Letters  in 
the  Fourth  Century'    (igoi). 

Prud'hon,  Pierre,  pe-ar  prii-doii,  French 
painter:  b,  Cluny,  Saone-et-Loire,  4  April  1758; 
d.  Paris  16  Feb.  1823.  He  received  his  first 
instruction  in  his  art  at  Dijon  under  Desvoges 
and  in  1782  he  took  himself  to  Rome  and  formed 
his  style  on  that  of  the  l6th  century  masters, 
especially  Correggio.  He  returned  to  Paris  in 
1769   and   painted   portraits,   gaining   with   diffi- 


culty his  living  under  the  Terror.  He  gradually 
made  himself  known,  although  his  misfortunes 
had  been  early  aggravated  by  a  marriage  under- 
taken under  circumstances  of  great  imprudence ; 
and  in  1800  he  became  famous  by  his  timely 
picture  'Truth  Descending  from  Heaven.'  In 
1808  appeared  in  the  Salon  his  'Psyche  Carried 
off  by  Zephyrus'  and  'Crime  Pursued  by  Jus- 
tice and  Divine  'Vengeance.'  From  this  time 
his  position  was  assured.  His  importance  in 
the  history  of  French  art  history  lies  in  the 
fact  that  he  indicated  a  revolt  from  the  cold 
classicalism  of  David,  introduced  freer  and 
bolder  pictorial  effects  than  had  so  far  obtained 
in  French  art,  and  utilized  the  emotional  and 
sentimental  resources  which  lie  in  the  skilful 
distribution  of  light  and  shade  in  a  picture. 
Consult:  Clement,  'Prudhon,  sa  Vie  et  ses 
CEuvres'  (1880);  Gauthiez,  'Pierre  Paul  Prud- 
hon'   (1886). 

Prue  and  I,  a  work  by  George  'William 
Curtis,  first  published  in  1856.  It  is  a  series  of 
sketches  or  meditations  showing  the  enjoyment 
to  be  derived  from  even  the  most  commonplace 
existence.  The  papers  are  supposed  to  be  writ- 
ten by  an  old  bookkeeper,  who  strolls  down  the 
street  at  dinner-time,  and  without  envy  watches 
the  diners-out.  But  whatever  the  genial  old 
bookkeeper  is  thinking  or  relating,  his  heart  is 
full  of  his  Prue,  and  from  beginning  to  end  it  is 
always  "Prue  and  I." 

Prune,  the  dried  fruit  of  certain  varieties 
of  plums,  extensively  cultivated  in  the  Danu- 
bian  principalities,  France,  and  Italy,  in  Europe, 
and  in  recent  years  introduced  into  California, 
Oregon,  and  'Washington,  in  the  United  States; 
a  product  of  great  commercial  importance  and 
nutritious  qualities.  Any  variety  of  plum  hav- 
ing the  requisite  percentage  of  sugar,  plenty  of 
solids  and,  when  cured,  will  keep  for  a  long  time 
■without  deterioration,  is  suitable  for  making 
prunes.  France  produces  annually  80,000,000 
pounds  of  prunes  of  deservedly  high  reputation 
for  size,  perfect  curing,  and  attractive  manner  of 
packing. 

Prune  growing  was  introduced  into  Cali- 
fornia in  1856,  from  scions  imported  from  France, 
and  in  1863  prunes  were  for  the  first  time  pub- 
licly exhibited  as  a  California  product.  The  first 
large  orchard  was  planted  in  1S70,  yet  in  1903 
the  number  of  trees  in  the  State  was  estimated 
at  2,000.000.  Attempts  have  been  made  to  culti- 
vate the  prune  in  other  parts  of  the  United 
States,  but  without  success,  owing  to  the  absence 
of  requisite  conditions  for  curing.  Cultivation 
has  been  successfully  extended  to  Australia  and 
South  America,  and  these  countries  will  ulti- 
mately prove  formidable  competitors  in  the  trade. 
In  California  where  the  wet  and  dry  seasons 
are  absolutely  defined,  and  from  May  until 
October  rains  are  infrequent,  never  exceeding 
a  fraction  of  an  inch  in  volume,  e.xist  the  best 
natural  conditions  for  perfect  curing  of  the 
prune.  The  fruit  is  not  picked  until  perfectly 
ripe.  It  is  then  passed  through  a  grader  which 
separates  the  different  sizes  in  order  to  secure 
uniformity  in  drying,  as  small  fruit  will  dry  in 
a  shorter  time  than  a  larger  grade.  Next  it  is 
dipped  into  a  weak  solution  of  boiling  lye  to 
take  off  the  bloom  and  facilitate  curing.  Some- 
times the  outer  skin  is  punctured  by  needles  so 
that  the  surplus  moisture  in  the  fruit  may  more 
readily  escape.     In  large  establishments  an  end- 
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less-chain  machine  is  employed  in  dipping,  but 
where  it  is  done  by  hand,  a  wire  dipper  is  used ; 
and  the  fruit  is  again  washed  in  fresh  water 
after  the  process  to  clean  off  the  lye.  After 
spreading  upon  wire-netting  trays,  the  fruit 
is  taken  to  the  field  and  exposed  to  the  sun's 
heat  until  properly  cured.  The  summer  days  in 
California  are  invariably  hot,  and  the  green 
fruit,  after  e-xposure  to  the  sun's  rays  for  6 
to  10  days,  depending  upon  size,  is  thoroughly 
dried.  (In  eastern  Europe  it  is  customary  to 
cook  the  green  fruit  partly  before  exposing  it 
to  the  sun.)  In  countries  where  periods  of  dry 
weather  are  liable  to  be  interrupted,  evaporators 
are  used  in  extracting  the  moisture  of  the  fruit, 
the  trays  being  introduced  into  a  chamber  in 
which  the  temperature  is  raised  to  140°  to  180°, 
and  where  they  remain  from  12  to  48  hours. 
To  understand  the  exact  amount  of  time  neces- 
sary to  perfectly  cure  the  fruit  is  essential,  as 
if  this  matter  is  ill-judged  an  inferior  quality  of 
product  results.  When  sufficiently  cured,  the 
fruit  is  taken  from  the  trays  to  bins,  where  it 
is  allowed  to  "sweat"  for  two  or  three  weeks, 
after  which  it  is  ready  to  be  regraded  and  mark- 
eted. Grades  are  indicated  by  the  number  of 
prunes  to  the  pound,  according  to  the  size ; 
30  to  40  to  the  pound  represents  the  highest 
grade,  whence  the  size  falls  to  120  or  130,  the 
smallest.  Before  final  packing  the  prunes  are 
"processed"  by  dipping  into  a  hot  solution  of 
water  with  glycerine  or  fruit  syrup,  which  not 
only  adds  to  the  beauty  and  polish  of  the  fruit, 
but  extirpates  insect  germs  that  may  be  present. 
Producers  seldom  introduce  a  substance  in  the 
process  mixture  for  increasing  weight.  In  ship- 
ping, sacks  are  employed  when  a  buyer  intends 
to  pack  for  his  own  trade,  but  the  larger  quan- 
tity is  packed  into  boxes  of  stated  dimensions 
at  the  place  of  shipment.  French  methods  are 
also  practised  in  packing  higher  grades  in  fancy 
boxes  with  attractive  linings.  In  quantity  the 
States  of  California,  Oregon,  and  Washington 
produce  a  larger  amount  than  all  foreign  coun- 
tries put  together,  the  output  of  the  three  States 
for  1903  aggregating  fully  200,000,000  pounds. 
Large  quantities  of  the  better  sort  of  American 
fruit  are  imported  into  Europe,  where  they  rank 
equally  with  the  finest  brands  of  France. 

Orchards  of  large  size  are  found  in  various 
parts  of  California.  They  require  careful  culti- 
vation (see  Plum),  and  frequent  pruning,  be- 
sides occasional  irrigation.  The  nomenclature 
of  the  prune-making  plum  is  large  and  abounds 
in  synonyms.  The  following  varieties  are  most 
favored  in  the  Western  States :  Green  Gage, 
Yellow  Egg,  German  Prune,  Hungarian,  Robe 
de  Sargeant,  Bulgarian,  Tragedy,  Golden  Cham- 
pion, Willamette,  Pacific.  Tenant.  Steptoe,  St. 
Martins  Quesche,  Brignolle,  Dalle  de  Hongrie, 
Giant,  and  others.  Consult:  Bailey,  'Cyclopedia 
of  American  Horticulture,'  titles  'Prune*  ; 
'Plum*  ;  'California'  ;  and  'Evaporation  of 
Fruits*   (New  York  1900-2). 

Ends  Brown. 

Prunel'la,  a  kind  of  woolen  stuff  of  which 
clergymen's  gowns  were  once  made,  and  which  is 
still  used  for  the  uppers  of  ladies'  boots  and 
shoes. 

Pruning,  the  removal  of  parts  of  plants 
in  order  to  economize  and  divert  energy  in 
desired    directions.     Fundamentally   the   various 


objects  for  which  plants  are  pruned  are:  (i) 
training,  in  which  the  limbs  are  started  and  dis- 
posed as  desired;  (2)  pruning  proper;  (3) 
trimming  or  the  shaping  to  some  artificial  form. 
The  first  is  of  prime  importance  in  the  early 
years  of  orchard  fruits,  but  is  of  smaller  and 
smaller  application  as  the  subjects  dealt  with 
are  shorter-lived  or  less  tree-like.  The  second 
is  important,  as  a  rule,  during  the  whole  life 
of  the  plant,  in  many  cases,  especially  of  trees 
commencing  when  the  plants  are  set.  The  third 
is  usually  of  small  importance,  at  least  in  Amer- 
ica, being  employed  mainly  with  such  orna- 
mental subjects  as  hedges,  topiary  specimens, 
and  dwarf  trees. 

Popular  opinion  concerning  the  practice  has 
changed  within  recent  years.  Formerly  it  was 
against  pruning  upon  the  ground  that  the  plants 
suffered,  and  that  the  practice  was  unnatural. 
But  nature  is  an  inexorable  pruner,  as  the 
straight  limbless  trunks  of  forest  trees,  and 
the  dead  twigs  and  branches  of  trees  left  to 
themselves  sufficiently  show.  The  horticulturist 
improves  upon  nature  in  doing  his  work  intelli- 
gently, not  only  with  respect  to  what  shall  be 
removed,  and  when,  but  how  it  can  be  best  done, 
so  as  to  enhance  the  healing  of  the  wound.  The 
practice  is  essential  to  successful  orchard-fruit 
culture,  and  to  a  greater  or  less  extent  with 
other  plants.  With  woody  plants  that  have  been 
grown  in  nurseries  it  is  necessary  to  cut  back 
the  tops  to  approximate  a  balance  between  the 
top  and  roots  which  latter  have  been  necessarily 
reduced  in  digging.  The  usual  practice  in  this 
matter  is  to  remove  at  least  one  half  of  each 
branch  that  is  to  remain,  and  to  cut  off  all 
the  others.  Many  orchardists  trim  off  all  the 
limbs,  and  some  leave  nothing  but  a  switch  or 
even  a  stub,  claiming  that  they  can  then  form 
the  head  of  the  tree  where  they  desire,  and 
that  the  tree  more  quickly  recuperates  than  if 
a  larger  proportion  of  top  is  left.  Certain  it  is 
that  in  practice  the  trees  untrimmed  at  trans- 
planting time  generally  suffer  severely. 

Among  the  principal  objects  sought  in  the 
pruning  of  fruit-trees  the  following  may  be 
mentioned:  To  divert  plant-food  from  wood 
production  into  fruit  formation  and  develop- 
ment of  improved  specimens ;  to  keep,  not  to 
force,  the  tree  in  bearing  condition,  which  is 
secured  by  regular  annual  attention  and  not  by 
intermittent  neglect  and  butchery;  to  prevent 
the  excessive  production  of  wood  which  is  usu- 
ally at  the  expense  of  fruit  production  and  or- 
dinarily is  a  sequence  of  excessive  pruning;  to 
keep  the  tree  within  manageable  limits  so  as 
to  facilitate  cultivation,  spraying,  and  harvest- 
ing; and  to  admit  light  and  air  to  the  tops  so 
that  the  fruit  may  be  well  colored. 

Before  any  pruning  is  done,  however,  it  is 
essential  to  know  the  exact  manner  in  which 
the  trees  or  shrubs  bear  their  fruits,  for  unless 
this  is  understood  the  operator  may  be  working 
against  his  own  interests  and  injuring  the  tree 
at  the  same  time.  For  instance,  apples  and 
pears  bear  their  fruits  upon  gnarly  twigs  called 
spurs,  the  plum  and  cherry  usually  upon  spurs, 
but  sometimes  also  on  the  axial  growths ;  the 
peach  bears  usually  upon  the  axial  growth  of 
the  previous  season,  but  also  to  some  extent 
upon  spurs  which  live  only  two  or  three  years 
as  a  rule ;  the  quince  bears  upon  terminal  shoots 
of  the  present  season ;  the  grape  upon  shoots  of 
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the  current  season ;  the  raspberry  and  blackberry 
usually  upon  shoots  of  the  previous  season,  the 
shoots  dying  after  production;  and  the  currant 
and  gooseberry  upon  wood  one  or  more  years 
old.  Further  advantage  may  be  taken  of  the 
method  of  fruit  production  in  preventing  the 
necessity  of  thinning,  the  fruit-buds  being  re- 
moved by  the   cutting  out  of  the  fruit-bearmg 

wood.  ...  . 

In  the  pruning  of  ornamental  subjects  the 
same  principles  apply.  Except  for  removing 
straggling,  unsightly,  or  unnecessary  growths, 
the  pruning  has  mainly  to  do  with  flower  pro- 
duction. Flowering  shrubs  and  trees  may  be 
divided  into  two  groups;  those  which  produce 
their  flowers  from  buds  which  were  matured 
during  the  previous  season ;  and  those  whose 
buds  are  developed  during  the  current  year. 
The  one  rule  that  will  apply  to  these  subjects 
is:  Prune  after  flowering.  If  members  of  the 
first  group  are  pruned  during  the  winter  they 
will  generally  suffer  severe  loss  of  flower  buds ; 
members  of  the  other  group,  however,  should  be 
pruned,  preferably,  in  early  spring  about  the 
time  that  growth  starts.  Properly  done  and  at 
the  right  time  the  production  of  bloom  should 
be  greatly  enhanced  with  each  group. 

There  is  considerable  difference  of  opinion 
as  to  when  subjects  should  be  pruned,  but  if 
wounds  are  properly  made ;  that  is,  close  to  the 
main  stem  without  leaving  any  stub,  and  if 
the  large  ones  are  protected  from  decay  during 
the  healing  process,  they  may  be  pruned  at  any 
time,  preferably,  perhaps,  just  before  the  season 
of  most  active  growth  when  the  object  is  wood, 
and  after  this  period  if  the  object  is  fruit. 
Trees  grown  as  cordons,  espaliers,  etc.,  require 
the  greatest  skill,  but  these  practices  are  largely 
matters  of  training  and  are  of  rare  application 
in  the  United  States. 

Consult:  Bailey,  'Cyclopedia  of  American 
Horticulture'  (New  York  1900-2),  'Pruning 
Book'   (New  York  igoo-2). 

Prunus,  a  genus  of  shrubs  and  small  fruit- 
trees  of  the  rose  family,  about  75  of  which  are 
widely  distributed,  especially  in  the  north  tem- 
perate zone,  and  include  many  leading  fruits 
of  the  world  and  many  species  of  ornamental 
value.  They  have  alternate  leaves ;  solitary 
or  clustered,  pink  or  white  flowers  which  appear 
usually  in  spring;  and  drupaceous  fruits  con- 
taining one  hard-stoned  seed.  The  number  of 
varieties  and  hybrids  is  legion ;  they  include 
weeping,  double-flowered,  variegated-leaved,  and 
diversely  colored  subjects,  besides  the  host  of 
varieties  cultivated  for  their  fruits.  Their  range 
of  hardiness  varies  with  the  species,  some  being 
hardy  in  the  cold  north  and  plains  States,  others 
tender  even  at  the  latitude  of  New  York.  The 
most  important  members  of  the  genus  are  treated 
under  their  own  titles,  as  Almond;  Apricot; 
Cherry;  Nect.\rine;  Peach;  Plum;  Prune; 
Sloe. 

Pruri'tus,  itching,  a  symptom  of  various 
skin  diseases.  It  may  occur  independently  of 
any  structural  alteration  of  the  skin,  as  a 
neurosis.  It  may  involve  the  skin  of  the  entire 
body  or  be  limited  to  a  particular  region,  such 
as  the  anus,  scrotum,  or  vulva.  The  sensation 
is  described  as  prickling,  burning,  or  crawling. 
It  is  very  annoying  when  slight,  and  may  be 
so  severe  as  to  destroy  all  sense  of  comfort. 
Excitement   and   overheating,  even   the   warmth 


of  the  bed  at  night,  cause  at  times  troublesome 
exacerbations.  The  etiology  of  this  affection 
is  frequently  obscure.  Impaired  general  health 
and  a  neurotic  tendency  are  predisposing  causes. 
Pruritus  senilis  is  a  distressing  form  occurring 
in  advanced  age,  and  is  due  to  degeneration  of 
the  skin.  Pruritus  hiemalis  (winter  itch)  is  pe- 
culiar to  cold  weather.  Other  causes  are  the 
change  froifl  light  to  heavy  under-clothing;  in- 
gestion of  certain  drugs,  as  opium ;  sometimes 
hepatic  and  renal  disease ;  and  the  circulation 
in  the  blood  of  abnormal  biliary  constituents,  as 
in  jaundice,  and  of  other  abnormal  material  in 
diabetes.  Localized  pruritus  frequently  depends 
upon  a  venous  congestion  of  the  part ;  thus 
pruritus  ani  is  invariably  aggravated  by  consti- 
pation and  obstruction  of  the  portal  circulation; 
and  in  pruritus  vulvae,  uterine  engorgement  and 
pregnancy  are  exciting  causes.  Worms  not  in- 
frequently produce  itching  of  the  anus  and  of 
the  nose,  the  latter  being  a  reflex  condition.  The 
almost  constant  scratching  caused  by  a  persist- 
ent localized  pruritus  is  likely  to  produce  ec- 
zema. 

In  treatment  the  general  health  is  to  be 
improved  by  hygienic  measures ;  sometimes  an 
entire  change  of  diet,  scene,  etc.,  is  necessary. 
Internal  medication  should  be  left  to  the  physi- 
cian. Local  remedies  are  palliative,  only  reliev- 
ing the  discomfort  until  the  cause  of  the  itching 
is  removed.  Among  the  palliatives  are  car- 
bolic acid,  borax,  soda,  starch,  chloroform  in 
powder,  liniments,  solutions,  and  ointments. 

Prussia  (German  Prcussen),  a  kingdom 
comprising  the  greater  part  of  North  Germany, 
and  constituting  the  empire  state  of  Germany 
(q.v.),  its  king,  by  the  constitution  of  1871,  be- 
ing emperor  of  Germany.  The  kingdom  ex- 
tends from  lat.  49°  &  to  55°  35'  N.,  and  Ion. 
5°  50'  to  22°  15'  E.  It  is  bounded  south  by 
Alsace-Lorraine,  Bavaria,  Saxony,  Bohemia,  and 
Austrian  Silesia ;  west  by  Luxemburg,  the  Neth- 
erlands, and  Belgium ;  north  by  the  North  Sea, 
Denmark  and  the  Baltic ;  northeast  and  east  by 
Russia.  The  length  of  Prussia  is  700  miles  from 
east  to  west,  and  breadth  470  miles  north  to 
south.  It  is  divided  into  the  following  prov- 
inces: 


I 


Provinces 


East   Prussia    (Ostpreussen)  .  . 
West   Prussia    (Westpreussen) 

Berlin,    City    of 

Brandenburg      

Pomerania     (Pommern) 

Posen     

Silesia     (Schlesien) 

Saxony   (Sachsen) 

Schleswig-Holstein   

Hanover    (Hannover) 

Westphalia  (Westfalen) 

Hesse-Nassau     

Rhine    (Rheinland) 

Hohenzollern     

Total 


14,284 

9,859 

25 

15,382 

11,630 

11,186 

15,568 

9.751 

7,338 

14,870 

7,803 

6,062 

10,423 

441 


134,622 


Pop.  1900 


1,996,626 
1,563.658 
1,888,848 
3,108,554 
1,634,832 
1,887,275 
4,668,857 
2,832,616 
1.387,968 

2,S90,93!J 
3,187,777 
1,897,981 
5,759,798 
66,780 


34,472,509 


The  small  island  of  Helgoland  transferred  by 
Great  Britain  to  Germany  in  1890,  belongs  to 
the   government   of   Schleswig-Holstein. 

Topograpliy. —  Prussia  is  naturally  divided 
into  two  great  sections,  the  larger  belonging  to 
the  great  European  plain,  and  the  other  in  the 
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southwest  belonging  to  the  German  plateau. 
The  eastern  provinces  form  a  level  district  of 
over  50.000  square  miles,  intersected  by  a  few 
inconsiderable  hill  chains,  the  highest  elevations 
of  which  do  not  exceed  700  feet.  The  south- 
western boundary  of  Silesia  is  formed  by  the 
Riesengebirge,  or  Giant  Mountains  (average 
elevation  4.100  feet,  highest  peak,  4,929  feet), 
and  their  continuations,  the  Iser  Ridge  and  the 
Lusatian  Mountains.  The  northern  part  of 
the  province  of  Saxony,  which  extends  from  the 
river  Elbe  to  the  Werra,  is  almost  a  perfect 
level,  interrupted  only  by  inconsiderable  hills 
and  an  isolated  elevation  of  1.086  feet,  the 
Petersberg,  near  Halle.  The  southern  portion 
to  the  southwest  of  the  river  Saale  is  inter- 
sected by  projecting  spurs  of  the  Harz  Moun- 
tains (.highest  elevation,  the  Brocken  or  Blocks- 
berg,  3,506  feet),  and  the  Thuringian  forest 
(highest  elevation  the  Dolmar,  2.184  feet).  The 
western  provinces  contain  the  northwestern 
group  of  the  mountain  system  of  Germany,  its 
numerous  ridges  having  as  many  distinct  names. 
The  more  important  are :  on  the  right  bank  of 
the  Rhine,  the  Weser  Hills,  including  the  pic- 
turesque gap  known  under  the  name  of  Porta 
Westphalica,  the  Teutoburg  Forest  (the  battle 
ground  of  the  Germans  and  Romans),  the 
Rothhaar  Hills,  the  Sauerland  Hills,  the  Seven 
Mountains  (Siebengebirge).  and  Westerwald 
(2,000  feet)  ;  on  the  left  bank  of  the  Rhine,  the 
Hundsriick  (3,000  feet),  Hohe  Veen,  and  Eifel 
(1,600  feet).  The  Hohenzollern  principalities 
are  intersected  by  the  Rauhe  Alp.  The  coast 
line  of  Prussia  on  the  Baltic  and  North  seas 
has  a  length  of  over  1,000  miles.  The  sea  being 
shallow  near  the  coast,  and  full  of  shifting  sand 
banks,  there  are  few  good  harbors ;  the  best  are 
Helgoland,  Kiel,  Stralsund,  Colberg,  and 
Dantzic.  Beside  the  open  bays  of  Bodden, 
Putziger  Wyck,  Prorer  Wyck,  and  Tromper 
Wyck,  there  are  several  extensive  lagoons  or 
haffs,  separated  from  the  open  sea  by  narrow 
strips  of  land  or  strings  of  islands.  Of  these 
lagoons  the  Great  and  Little  Haff,  whose  head 
is  formed  by  the  embouchure  of  the  Oder  River, 
the  Frisches  Haff,  which  receives  the  waters  of 
the  Nogat  River,  and  the  Kurisches  Haff,  are 
the  most  extensive. 

Hydrography. — •  All  the  river  systems  of 
Prussia  belong  to  the  basins  of  the  Baltic  and 
North  Seas.  The  principal  rivers  in  the  east- 
ern section  are  the  Memel,  Vistula  with  its 
tributaries  the  Drewenz,  Ossa,  Brahe.  and  Mott- 
lau,  Oder  with  its  tributaries  the  Oppa.  Ohlau, 
Bartsch,  Bober,  Neisse,  and  Warta.  and  Elbe 
with  its  tributaries  the  Saale  and  Havel  with 
Spree.  Independent  of  these  are  a  number  of 
coast  rivers,  namely,  the  Dange,  Pregal,  Elbing, 
Leba,  Lupow,  Stolpe,  Wipper,  Persante,  Rega, 
Ucker,  Ihna,  Peene,  and  Recknitz,  nearly  all  of 
them  navigable  for  some  distance.  The  western 
section  is  watered  by  parts  of  the  river  systems 
of  the  Werra,  Ems,  and  Rhine.  The  Rhine 
flows  through  Prussian  territory  a  distance  of 
185  miles,  receiving  on  the  right  bank  eight  trib- 
utaries, namely,  the  Lahn,  Wied,  Sieg,  Wupper, 
Ruhr,  Lippe,  Berkel.  and  Vechte ;  and  on  its 
left  bank  the  Nahe.  Moselle,  and  Ahr.  Beside 
its  rivers  Prussia  has  a  large  number  of  artificial 
water  courses,  the  Vistula  and  Oder  being  con- 
nected by  the  Bromberg  canal,  the  Oder  and 
Spree  by  the  Miillrose  canal,  the  Havel  and  Elbe 
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by  the  Plaue  Canal,  and  the  Baltic  and  North 
Seas  by  the  Kaiser  Wilhelm  Canal.  Other 
canals  connect  small  adjacent  river  systems  in 
the  western  provinces.  Of  lakes  Prussia  con- 
tains an  immense  number,  especially  in  the  level 
northeastern  section ;  but  none  of  them  are  im- 
portant either  for  their  extent  or  as  affording 
facilities  for  commerce.  The  largest  lake  in 
the  province  of  Prussia,  Spirding,  covers  an  area 
of  only  :^7  square  miles.  The  province  of  Sax- 
ony contains  a  small  salt  lake  in  the  vicinity  of 
Halle,  the  Roblinger  See.  In  the  Rhenish 
province  the  Laacher  Lake,  an  old  crater,  nearly 
8,000  feet  square  and  over  200  feet  deep,  fed  by 
40  springs,  is  renowned  in  legendary  lore.  The 
total  number  of  lakes  covering  not  less  than  200 
acres  each  is  389,  and  their  total  area  750  square 
miles,  the  aggregate  area  of  all  other  lakes  being 
700  square  miles.  There  are  large  swamps  on 
the  lower  course  of  the  Ems,  Havel,  Oder, 
Warta,  and  Netz  rivers,  attempts  to  drain 
v.'hich  have  been  fairly  successful  especially  in 
the  case  of  the  great  Bourtanger  Moor  since 
1870. 

Geology. —  Tertiary  strata  prevail  over  almost 
the  whole  of  the  level  portion  of  Prussia.  In 
the  mountainous  districts  of  the  eastern  and 
southern  parts  of  the  state  the  loftier  summits 
are  composed  of  granite,  gneiss,  mica  schist,  por- 
phyry, diorite,  etc.  Secondary  formations,  com- 
posed of  mountain  limestone  and  the  various 
strata  of  the  Carboniferous  system,  occur  in 
Silesia,  chiefly  in  two  localities  in  Upper  Silesia 
along  the  frontiers  of  Cracow  and  Russian  Po- 
land, and  among  the  mountains  in  the  county 
of  Glatz,  and  toward  the  Riesengebirge.  Chalk 
and  its  accompanying  beds  occur  in  many  differ- 
ent localities,  more  especially  on  the  north  side 
of  the  Harz,  and  in  Silesia,  both  in  its  higher 
districts  and  on  the  frontiers  of  Poland.  Prus- 
sia has  a  great  variety  and  abundance  of  mineral 
wealth.  Of  nearly  110,000.000  tons  of  coal 
mined  in  Germany  in  1900  Prussia  produced 
almost  102,000.000,  and  she  contributed  34  mil- 
lion tons  of  lignite  to  the  total  amount  of  40 
million  tons  for  the  empire.  Her  production  of 
iron  ore  for  that  year  (4;4  million  tons)  was 
nearly  a  quarter  of  the  total  for  all  Germany, 
and  her  output  of  pig-iron  (554  million  tons) 
was  more  than  two  thirds  of  the  production  of 
the  whole  empire.  About  a  half  of  the  zinc 
production  of  the  world  comes  from  Prussia, 
her  total  for  1900  being  155,760  tons,  and  most 
German  lead  and  copper  are  of  Prussian  origin. 
Cobalt,  nickel,  and  other  metals  are  found  and 
worked  in  smaller  quantities,  and  pyrites  is 
obtained  from  Westphalia.  Other  valuable  min- 
eral productions  are  rock-salt  and  salts  of  po- 
tassium, magnesium,  mineral   oils,  and  peat. 

Climate. — •  Within  the  same  ranges  of  latitude, 
and  at  nearly  equal  heights  above  the  sea- 
level,  the  climate  of  the  western  is  superior  to 
that  of  the  eastern  division  of  the  state.  The 
mean  annual  temperature  is  about  I  degree  higher, 
the  winter  is  milder,  and  the  summer  cooler, 
and  the  range  of  the  thermometer  is  accord- 
ingly confined  within  narrower  limits.  The  fall  of 
rain,  however,  is  greater,  averaging  20  inches  in 
the  west  and  only  15  inches  in  Silesia  and  the 
eastern  provinces.  This,  however,  cannot  be 
considered  a  disadvantage,  as  the  larger  quan- 
tity of  the  western  is  by  no  means  in  excess,  and 
only  tends  to  make  vegetation  more  luxuriant. 
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Forestry,  etc. —  The  best  afforested  districts 
are  Frankfurt.  Potsdam,  Liegnitz,  Marienwer- 
der,  Cassel,  Konigsberg,  Oppeln,  and  Posen. 
Sylvicultural  knowledge  and  practice  have  made 
great  strides  in  recent  times.  The  fisheries  form 
an  important  source  of  revenue.  For  further 
details,  and  for  Flora,  and  Fauna,  see  Germany. 

Agriculture,  etc. —  The  system  of  agriculture 
generally  pursued,  though  much  improved  in 
modern  times,  it  still  very  defective.  The  land 
is  much  subdivided,  especially  in  the  more  popu- 
lous districts,  small  farms  of  three  and  four 
acres  being  the  most  common  holding.  The  soil 
includes  all  varieties,  from  light  sands  to  the 
most  obdurate  clays,  but  has  been  subdivided 
into  the  three  classes  of  wheat  land,  light  loams 
of  middling  quality,  and  sandy  or  stony  land. 
On  the  first  soil,  as  its  name  indicates,  wheat  is 
the  prevailing  crop,  and  alternates  chiefly  with 
hay  and  beans.  Rye  and  oats  are  both  much 
more  extensively  grown  and  used  than  wheat ; 
barley  is  of  smaller  importance,  alike  in  the 
area  occupied  and  the  annual  produce.  Like 
the  rest  of  Germany,  Prussia  now  imports  a  con- 
siderable quantity  of  wheat  and  other  cereals. 
Another  important  crop,  the  culture  of  which  is 
more  or  less  extensive  in  every  district,  is  that 
of  potatoes.  Of  these  a  great  proportion  are 
consumed  by  distilleries  in  the  manufacture 
of  a  coarse  kind  of  spirit.  Beet-root  for  the 
production  of  sugar  has  for  years  been  a  very 
important  crop.  Hemp  and  flax  are  also  ex- 
tensively cultivated,  more  especially  the  former, 
which  furnishes  large  supplies  for  the  home 
manufactures,  though  much  has  to  be  imported. 
Much  tobacco  is  also  raised.  Oil  plants  are 
important  objects  of  culture,  particularly  linseed, 
which  forms  an  important  article  of  export  from 
Eastern  Prussia,  while  large  exports  of  clover 
and  other  seeds  take  place  from  Brandenburg 
and  the  Rhenish  province.  To  the  latter  prov- 
ince the  culture  of  the  vine  is  chiefly  confined. 
The  largest  space  occupied  by  vineyards  is  in 
the  governments  of  Coblenz  and  Treves.  The 
culture,  on  a  smaller  scale,  is  carried  on  in  the 
governments  of  Cologne  and  Aix-la-Chapelle, 
and  also  in  Saxony,  Brandenburg,  Posen,  and 
Silesia.  The  breeds  of  domestic  animals  are 
being  improved,  and  much  has  been  done  by 
the  government,  more  especially  in  the  case  of 
horses,  by  the  establishment  of  breeding  studs 
in  different  localities,  and  on  a  general  system. 

Commerce. —  The  principal  exports  of  Prus- 
sia are  grain,  fiax,  hemp,  linseed,  oil-cake,  flour, 
sugar,  timber,  cement,  linen  and  linen  yarn, 
spirits,  earthenware,  chemicals,  wool,  woolen 
cloth,  hosiery,  iron,  and  zinc:  the  principal  im- 
ports, coal  and  coke,  chemicals,  cotton  and 
cotton  twist,  stone  and  building  materials,  iron 
and  ironware,  petroleum,  grain,  tea,  oil  and  tur- 
pentine, raw  hides,  wine,  herrings,  salt,  etc. 
The  ZoUverein  or  Customs  Union,  by  giving  a 
free  interchange  of  communication  between  the 
different  states  belonging  to  it,  makes  it  difficult 
to  specify  the  exact  amount  of  trade  which  each 
state  possesses,  but  there  cannot  be  a  doubt  that 
that   of   Prussia   is  very  extensive. 

Manufactures.—  These  have  made  great  prog- 
ress, and  are  generally  diffused  over  all  the 
provinces.  Certain  localities,  however,  form 
distmctive  manufacturing  centres,  such  as  the 
large  towns,  the  valleys  of  the  Rhine  basin,  the 
districts   of   Aix-la-Chapelle,   Dusseldorf,   .A.rns- 


berg,  the  south  of  Hanover,  southwest  Saxony, 
Lusatia,  etc.  Manufacturing  industries  (.in- 
cluding the  building  trades)  give  employment  to 
over  12.000,000  persons.  The  chief  textile  man- 
ufactures are  those  of  linens,  cottons,  and  wool- 
ens. Silesia,  Brandenburg,  and  Westphalia  are 
the  provinces  in  which  the  linen  industry  is 
chiefly  developed.  The  cotton  manufacture  has 
its  chief  seat  on  the  Rhine,  particularly  in  the 
neighborhood  of  Dusseldorf  and  Elberfeld-Bar- 
men,  but  is  also  carried  on  to  a  considerable 
extent  in  Westphalia  and  Hanover,  in  Silesia, 
particularly  in  the  government  of  Breslau,  and 
also  in  the  province  of  Brandenburg.  The  woolen 
manufacture  has  its  chief  seats  in  Branden- 
burg and  the  Rhenish  province.  Silk  and  velvet 
are  made  in  the  Rhine  Valley,  as  also  at  Berlin. 
The  number  of  persons  employed  in  the  textile 
industries  is  about  430,000.  The  manufactures 
in  metal  employ  over  500,000  persons.  In  iron 
and  steel  ware  the  first  place  belongs  to  the 
Rhine  province  and  the  Westphalian  govern- 
ment of  Arnsberg.  Among  particular  localities 
may  be  specified  Essen,  for  the  celebrated  steel 
works  of  Krupp,  where  gigantic  cannon  are 
made ;  Solingen  for  its  fine  saws  and  tools ; 
Ai.x-la-Chapelle  and  Burtscheid,  Altena  and 
Iserlohn  for  needles  and  pins :  Remscheid  and 
Hagen  for  locks  and  various  similar  kinds  of 
hardware.  Berlin  has  long  been  famed  for  its 
fine  castings,  many  of  which,  whether  as  articles 
of  ornament  or  utility,  are  unsurpassed.  In 
connection  with  these  may  be  mentioned  type- 
founding,  which,  as  well  as  printing,  forms  an 
important  branch  of  industry  in  Berlin.  The 
leather  manufacture  is  important,  and  includes, 
besides  ordinary  leather,  the  finer  varieties  and 
parchment.  Pottery  in  all  its  varieties  forms 
an  important  industry.  For  porcelain  and  the 
finer  kinds  of  ware  Berlin  and  St.  Martin,  near 
Treves,  are  the  most  celebrated  localities ;  excel- 
lent stoneware  of  a  more  common  description  is 
made  extensively  in  the  south  of  the  province 
of  Saxony,  in  Liegnitz,  and  in  the  Rhenish 
province.  Common  pottery  is  made  in  all  the 
provinces,  more  especially  in  those  of  the  east 
and  centre.  One  of  its  most  celebrated  localities  ' 
is  Bunzlau.  Glass  does  not  rank  high  as  a 
Prussian  manufacture.  The  principal  localities 
are  the  governments  of  Treves,  Minden,  and 
Oppeln.  The  most  important  paper-mills  are 
in  Silesia,  Saxony,  and  Westphalia.  Other 
manufactures  carried  on  to  such  an  extent  as 
to  be  of  national  importance,  are  beet-root  sugar, 
chocolate,  chicory,  chemical  products,  and  to- 
bacco. Of  these  the  first  is  very  important,  being 
carried  on  chiefly  in  the  provinces  of  Sa.xony, 
Hanover,  and  Silesia.  The  tobacco  industry  is 
also  important,  and  is  carried  on  in  extensive 
factories  in  the  Rhenish  province,  in  Branden- 
burg and  Saxony.  The  last  manufactures  de- 
serving of  notice  are  beer  and  spirits,  the  con- 
sumption of  which  is  immense.  The  greatest 
number  of  distilleries  is  in  the  Rhine  province, 
though  Silesia  has  also  a  very  large  number.  Of 
the  breweries  the  Rhine  province  has  above  one 
fourth.  Sparkling  wines  are  made  near  Coblenz 
and  elsewhere. 

Communications. —  Both  from  the  nature  of 
the  country  and  the  number  of  navigable  streams 
which  intersect  it,  Prussia  has  great  natural 
facilities,  which  have  been  greatly  extended  by 
roads,    canals,    and    railways.      Prussia    had,    15 
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April  1901,  19.088  English  miles  of  railway  be- 
longing to  or  administered  by  the  state,  and 
1,436  miles  owned  and  administered  by  private 
companies,  making  a  total  of  20.524  miles.  The 
whole  of  the  railways  of  Prnssia  will  eventually 
become  national  property.  The  principal  ports 
of  Prussia  are  Memel,  Pillau,  Konigsberg, 
Dantzic,  Colberg,  Swinemiuide,  Stettin,  Wolgast, 
Stralsund,  Kiel,  and  Flensburg  on  the  Baltic; 
and  Altona,  Hamburg,  Geestemiinde,  Leer,  and 
Emden  on  the  North  Sea.  The  merchant  navy 
of  Prussia  in  1900  consisted  of  2,074  vessels  of 
270,304  tons  register,  of  which  513,  of  igi.412 
tons  register,  were  steamers.  Among  the  for- 
eign vessels  which  trade  to  Prussian  ports  the 
tonnage  of  Great  Britain  is  about  one  third 
more  than  that  of  any  other  nation.  The  second 
place  is  occupied  by  the  Dutch,  and  the  third  by 
the  Danes.  In  some  of  the  ports  shipbuilding 
is  carried  on  with  activity.  Stettin  builds  about 
one  third  of  the  whole. 

Coins,  IVeights,  and  Measures.  See  Ger- 
many. 

Government. —  Prussia  is  a  monarchy  heredi- 
tary in  the  male  line,  and  from  the  absence  of 
recognized  constitutional  checks  was,  previous- 
ly to  the  European  revolutionary  movement  in 
1848,  in  theory  absolute.  The  present  constitu- 
tion was  mostly  framed  by  the  government,  with 
the  aid  of  the  constituent  assembly,  in  1849, 
and  proclaimed  31  Jan.  1850.  It  has  been 
modified  by  royal  decrees,  of  which  no  fewer 
than  16  were  issued  between  April  1851 
and  May  1888.  The  sovereignty  at  present  be- 
longs to  the  house  of  Hohenzollern.  The  king, 
whose  functions  are  both  executive  and  legisla- 
tive, attains  majority  at  the  age  of  18.  He 
is  assisted  by  a  council  of  ministers  appointed 
by  royal  decree.  A  representative  assembly 
composed  of  two  chambers  shares  the  legislative 
authority  with  the  king.  The  consent  of  the 
king  and  of  both  chambers  is  necessary  to  all 
laws.  Financial  projects  and  estimates  are  first 
submitted  to  the  lower  chamber,  and  must  either 
be  accepted  without  amendment  or  rejected  by 
the  higher.  Each  branch  of  the  legislature  has 
the  right  of  proposing  laws.  The  upper  cham- 
ber or  House  of  Lords  (Herrenhaus)  is  com- 
posed of  princes  of  the  blood  of  the  reigning 
and  former  sovereign  families  of  full  age :  about 
100  heads  of  noble  families,  and  over  200  other 
members,  comprising  great  functionaries  of  the 
kingdom,  representatives  of  towns,  corporations, 
and  universities,  etc.,  nominated  for  life  by  the 
king.  The  second  chamber  or  House  of  Depu- 
ties (Haus  der  Abgeordneten),  since  the  en- 
largement of  the  kingdom,  consists  of  433 
members.  The  primary  qualification  of  electors 
is  based  on  taxation,  and  is  the  same  as  for 
municipal  elections.  The  primary  electors  are 
divided  into  three  classes,  according  to  the 
amount  of  their  taxation.  The  first  division 
consists  of  those  who  pay  the  highest  taxation, 
the  second  who  pay  the  medium,  and  the  third 
of  those  who  pay  the  lowest  amounts ;  and  the 
numbers  in  each  division  are  determined  by  the 
total  amount  of  taxation,  which  is  equally  dis- 
tributed between  the  three  divisions.  The  in- 
direct electors  (Urwahler)  elect  the  direct  elec- 
tors (Wahlmanner),  who  choose  the  representa- 
tives. The  deputies  are  chosen  for  three  years, 
and  the  new  members  must  be  elected  within 
six   months  of  the   dissolution  of  the  chamber. 


The  chambers  are  regularly  convoked  each  No- 
vember. Members  accepting  office  must  be  re- 
elected. Members  of  the  second  chamber  receive 
20  marks  ($5)  a  day,  acceptance  of  which  is 
obligatory.  A  legal  majority  of  members  must 
be  present  when  a  resolution  is  decided  on. 

Prussia  is  represented  in  the  Imperial 
Bundesrath  by  17  members  and  in  the  Imperial 
Reichstag  by  236. 

Finance. —  The  estimates  of  public  revenue 
and  expenditure  submitted  by  the  government 
to  the  chatnbers  are  now  always  made  to  bal- 
ance each  other,  but  the  actual  expenditure  has 
in  recent  years  usually  been  under  the  revenue, 
and  sometimes  there  has  been  a  very  consider- 
able surplus.  The  revenue  and  expenditure  for 
the  year  1901-2  were  each  estimated  at  an 
amount  equal  to  $662,250,000.  The  total  debt 
by  the  budget  of  1901-2  was  $1,650,950,000.  A 
certain  part  of  the  debt  has  been  incurred  for 
the  construction  of  railways,  and  is  a  profit- 
bearing  investment.  The  state  railways  yield  a 
very  considerable  proportion  of  the  total  annual 
revenue. 

Ethnology. —  The  greater  part  of  the  people 
are  Germans,  but  in  several  quarters  the 
Lithuanian  and  Slavonian  stocks  preponderate. 
In  the  northeast  corner  of  the  monarchy,  be- 
tween the  Deine,  Angerap,  Goldapp,  Pregel,  and 
the  Inster  and  Memel,  Lithuanian  is  spoken, 
read,  written,  and  taught.  The  Slavs,  chiefly 
Poles,  Czechs,  and  Wends,  occupy  the  south 
parts  of  Gumbinnen,  Konigsberg,  and  Marien- 
werder,  the  greater  part  of  Posen,  and  no  incon- 
siderable part  of  Silesia.  French  are  found 
chiefly  in  the  west  part  of  the  monarchy,  but 
partly  also  in  the  province  of  Brandenburg, 
where  they  are  descendants  of  the  French  Prot- 
estants who  found  an  asylum  here  from  the 
tyranny  of  Louis   XIV. 

Population. —  As  given  in  the  table  of  prov- 
inces the  population  in  1900  was  34,479,509,  of 
whom  16,971,425  were  males,  and  17,501,084  fe- 
males, or  103.12  females  per  100  males.  The 
average  density  of  the  population  is  about  256 
to  the  English  square  mile.  The  Rhine  province 
(Rheinland)  is  the  most  densely  peopled,  while 
Pomerania  and  East  Prussia  have  the  smallest 
population  per  square  mile.  Almost  every  prov- 
ince showed  an  increase  in  1900  over  the  popu- 
lation of  1895,  the  only  exception  being  East 
Prussia.  The  urban  population  in  189s  was 
12,954,591,  showing  an  increase  since  1890  at 
the  rate  of  1.84  per  cent  per  annum.  The  in- 
crease in  the  rural  population  was  only  .89  per 
cent  per  annum.  Berlin  is  the  capital  and  the 
largest  city,  others  being  Breslau,  Cologne, 
Frankfort,  Hanover,  Magdeburg,  and  Diissel- 
dorf. 

For  Education,  Religion,  Judiciary,  and  Local 
Government,  see  Germany. 

History. —  The  kingdom  of  Prussia,  which, 
in  the  second  half  of  the  19th  century,  and  before 
the  re-formation  of  the  German  Empire,  pos- 
sessed the  most  powerful  organization  and 
wielded  the  greatest  and  most  compact  military 
strength  of  any  state  in  Europe,  dates  only  from 
the  beginning  of  the  i8th  century.  The  antece- 
dent history  of  the  growth  of  this  state  into  a 
kingdom  is  divided,  by  the  natural  order  of  the 
circumstances  from  which  it  is  derived,  into 
two  branches.  The  more  important  of  these 
follows  the  rise  of  the  Electorate  of  Branden- 
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burg,  which  formed  the  nucleus  of  the  future 
kingdom,  and  contained  the  principle  of  unity 
and  the  germs  of  vital  organization  which  di- 
rected its  growth.  The  other  and  less  important 
branch  relates  to  the  province  of  Prussia,  which 
incidentally  gave  its  name  to  the  kingdom,  and 
which  in  one  direction  determined  its  external 
relations. 

During  the  southern  migration  of  the  Teu- 
tonic races  on  the  decline  of  the  Roman  Empire, 
the  northern  part  of  Germany  as  far  west  as 
the  Elbe,  and  including  the  modern  Branden- 
burg, was  occupied  by  people  of  Slavic  race. 
When  the  divided  empire  of  Charlemagne  made 
way  in  the  gth  century  for  a  German  kingdom, 
military  marches  (q.v.)  were  established  for 
the  defense  of  the  frontiers.  Brandenburg, 
which  had  been  conquered  by  Charlemagne  in 
789.  was  erected  into  a  margraviate  by  Henry  I. 
(the  Fowler),  king  of  Germany,  in  926.  Otto 
I.  founded  the  bishoprics  of  Brandenburg  and 
Havelburg.  Albert  the  Bear,  who  received 
Brandenburg  as  a  fief  from  the  Emperor  Loth- 
air  (1134),  conquered  the  Slavonian  Wends, 
and  took  in  1157  the  title  of  Margrave  of  Bran- 
denburg. He  also  held  the  dignity  of  arch- 
chamberlain  of  the  empire,  which  conferred  the 
electoral  dignity.  He  began  the  colonization  of 
the  country  with  German  immigrants,  which 
was  continued  under  his  successors.  His  dy- 
nasty continued  to  bear  rule  till  1320,  and  during 
this  period  German  civilization  was  gradually 
extended  in  Pomerania,  Saxony,  Brandenburg, 
and  Silesia.  After  its  extinction  there  followed 
a  period  of  anarchy.  Brandenburg  fell  as  a 
lapsed  fief  to  the  empire,  and  Louis  of  Bavaria 
gave  it  to  his  son.  It  continued  in  the  Bavarian 
house  for  three  successive  electorates  or  reigns, 
and  during  this  period  it  was  named  as  one  of 
the  principalities  to  which  the  electorate  was 
restricted  by  the  Golden  Bull  (1356).  It  was 
subsequently  ceded  to  the  house  of  Luxemburg, 
and  Charles  IV.,  the  first  imperial  representa- 
tive of  this  house,  gave  it  successively  to  his 
sons  Wenceslas  (1373)  and  Sigismund  (1378). 
Sigismund  sold  the  New  March  to  the  Teutonic 
knights  in  1402,  and  twice  mortgaged  the  Elec- 
toral March  for  his  debts.  On  the  second  oc- 
casion, after  he  had  become  emperor,  he  received 
from  Frederick,  the  burgrave  of  Nuremberg,  a 
loan  of  400,000  gold  florins,  for  which  the  latter 
held  Brandenburg  in  pawn  for  some  years.  The 
emperor  then  formally  agreed  to  cede  the  elec- 
torate in  liquidation  of  his  debt,  and  Frederick, 
to  whom  the  exchange  was  acceptable,  was  duly 
invested  in  it  at  the  Diet  of  Constance  in  1417, 
two  years  after  John  Huss  had  been  burned  by 
the  decree  of  the  council  assembled  at  the  same 
place. 

Tlic  burgrave  who  had  acquired  the  electoral 
dignity  in  this  manner  was  the  descendant  of 
Conrad  of  Hohcnzollern,  a  cadet  of  a  Swabian 
house,  who  had  received  in  1200  the  appointment 
of  imperial  burgrave  of  Nuremberg,  which  had 
become  hereditary  in  his  family.  The  elder 
branch  of  the  family  continued  to  hold  a  small 
territory  surrounding  the  ancestral  castle  of 
Hohenzollcrn,  of  which  they  traced  their  lord- 
ship back  to  tlie  time  of  Charlemagne,  till  1851, 
when  they  ceded  it  to  Prussia,  and  were  recog- 
nized as  princes  of  the  blood. 

The  territory  which  Frederick  had  acquired 
had    relapsed    under   its   imperial    rulers   into   a 


condition  of  disorder  and  lawlessness.  The 
feudal  nobility  had  made  themselves  nearly  in- 
dependent and  had  covered  the  country  with 
their  strongholds,  which  were  little  better  than 
the  abodes  of  robbers.  Frederick  protected  the 
towns  from  their  depredations,  and  gradually 
reduced  their  castles.  Before  his  purchase  of 
the  electorate  he  had  acquired  two  small  terri- 
tories in  Franconia,  Ansbach  and  Baireuth,  the 
consequent  union  of  which  with  the  kingdom  of 
Prussia  subsequently  gave  rise  to  important 
events.  Frederick  divided  his  possessions  among 
his  sons ;  the  second,  Frederick,  succeeded  to  the 
electorate,  and  subsequently  reunited  the  terri- 
tories belonging  to  it.  Frederick  II.,  who  suc- 
ceeded his  father  in  1440,  and  who  was  sur- 
named  the  Irontoothed,  in  honor  of  his  military 
prowess,  extended  the  possessions  of  his  family 
by  policy  as  well  as  by  valor.  He  repurchased 
the  New  March  from  the  Teutonic  knights,  to 
W'hom  it  had  been  sold  by  the  Emperor  Sigis- 
mund. In  1470  he  abdicated  in  favor  of  his 
brother  Albert  III.,  surnamed  Achilles,  who,  by 
a  family  ordinance  (Hausgesetz),  prepared  the 
way  in  an  important  respect  for  the  future  great- 
ness of  his  house.  Albert  resigned  the  active 
administration  of  the  government  to  his  son 
John  Cicero  in  1476.  He  died  in  i486.  John 
I.  was  succeeded  in  1499  by  his  son  Joachim  I., 
who  reduced  the  last  strongholds  of  his  recalci- 
trant nobility.  He  founded  the  first  university 
in  the  electorate,  that  of  Frankfort-on-Oder,  in 
1506;  and  he  established  a  supreme  legal  tribunal 
(Kammergericht)  at  Berlin.  He  zealously  op- 
posed the  Reformation,  which  during  his  reign 
spread  rapidly  in  his  dominions.  In  1510  he 
expelled  the  Jews  from  his  territory.  His  son 
Joachim  II.,  who  succeeded  in  153S,  embraced 
the  Reformation,  and  established  Lutheranism 
in  1539.  Joachim  acquired  the  title  of  Hector 
from  the  valor  he  displayed  in  the  Turkish 
campaigns  as  imperial  generalissimo.  In  1537 
he  signed  with  Duke  Frederick  of  Liegnitz  a 
hereditary  union  (Erbverbriiderung),  by  which 
the  reversion  of  the  principalities  of  Liegnitz, 
Brieg  and  Wohlau  was  secured  to  the  Hohen- 
zollcrn house.  The  Seven  Years'  war  (q.v.) 
and  the  acquisition  of  Silesia  by  Frederick  II. 
of  Prussia  were  the  ultimate  results  of  this 
agreement.  He  also  acquired  a  title  to  the 
duchy  of  Prussia.  John  George  succeeded  in 
1571.  He  administered  his  states  with  a  view 
to  relieve  them  of  financial  embarrassments  en- 
tailed by  the  profuse  expenditure  of  his  father. 
By  welcoming  the  Dutch,  who  were  driven  from 
their  country  by  persecution,  he  contributed  to 
the  industrial  prosperity  of  his  country.  Joachim 
Frederick,  who  succeeded  in  1598,  married 
(1603)  his  son  John  Sigismund  to  the  daughter 
of  Frederick  Albert,  duke  of  Prussia.  He  ef- 
fected in  1603  with  his  cousin  George  Frederick 
of  Ansbach,  on  the  basis  of  the  Hausgesetz  of 
1477,  the  House-treaty  of  Gera,  which  was  after- 
ward considered  the  fundamental  law  of  the 
family.  He  was  succeeded  in  1608  by  John 
Sigismund,  who  united  the  duchy  of  Prussia  to 
the  electorate  in  1618,  and  brought  Brandenburg 
into  contact  with  Poland    (q.v.). 

About  the  same  time  John  William,  duke  of 
Juliers,  Cleves,  and  Berg,  Count  of  La  Marck 
and  Ravensberg,  and  Lord  of  Ravenstein,  died 
without  issue  in  1609.  Among  numerous  claim- 
ants to  the  succession,  in  virtue  of  his  wife,  was 
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John  Sigismund.  By  the  Treaty  of  Xanten 
(1614)  Cleves,  La  Marck,  the  Ravensberg,  be- 
ing half  the  succession,  were  assigned  to  Bran- 
denburg. Thus  was  laid  the  foundation  of  the 
Rhine  province,  which  brought  the  future  king- 
dom in  contact  with  France.  John  Sigismund 
again  changed  the  religion  of  his  state  by  re- 
nouncing the  Lutheran  for  the  Calvinistic  con- 
fession. He  was  succeeded  in  1619  by  his  son 
George  William.  That  terrible  crisis  in  the 
affairs  of  Germany,  the  Thirty  Years'  war  (q.v.), 
had  now  arrived,  when  owing  to  the  vacillation 
of  its  ruler  whole  tracts  of  country  were  de- 
populated, agriculture  was  neglected,  and  trade 
and  commerce  abandoned. 

Frederick  William,  son  of  the  preceding,  sur- 
named  the  Great  Elector,  and  who  may  be  re- 
garded as  the  virtual  founder  of  the  Prussian 
monarchy,  averted  the  progress  of  calamity,  and 
soon  gave  a  prosperous  turn  to  the  affairs  of  the 
state.  So  wise,  prudent,  and  vigorous  was  the 
government  of  this  prince  that  at  his  death  in 
1688  he  left  a  well-filled  exchequer,  and  a  fairly- 
equipped  army  of  38,000  men ;  while  the  elec- 
torate, which  now  possessed  a  population  of  one 
and  a  half  million  and  an  area  of  43.000  square 
miles,  had  been  raised  by  his  genius  to  the 
rank  of  a  great  European  power.  His  succes- 
sors Frederick  L  (q.v.;  1688-1713)  and  Fred- 
erick William  L  (1730-40)  each  in  his  own 
way  increased  the  power  and  credit  of  Prussia, 
which  had  been  in  1 701  raised  to  the  rank  of  a 
kingdom.  The  latter  monarch  was  distinguished 
for  his  rigid  economy  of  the  public  money  and 
an  extraordinary  penchant  for  tall  soldiers,  and 
left  to  his  son  Frederick  H.  (q.v.),  Frederick 
the  Great,  a  compact  and  prosperous  state,  a 
well-disciplined  army,  and  a  sum  of  nearly  nine 
million  thalers  in  his  treasury.  Frederick  IL 
(1740-86)  dextrously  availed  himself  of  the 
extraordinary  advantages  of  his  position  to  raise 
Prussia  to  the  rank  of  one  of  the  great  political 
powers  of  Europe.  Frederick  was  not  over- 
scrupulous in  his  means  of  enlarging  his  do- 
minions, as  he  proved  by  sharing  in  the  first 
partition  of  Poland  in  1772,  when  he  obtained 
as  his  portion  nearly  all  West  Prussia  and  sev- 
eral other  districts  in  East  Prussia.  His  nephew 
and  successor,  Frederick  William  H.  (1786-97), 
aggrandized  his  kingdom  by  the  second  and  third 
partitions  of  Poland  in  1793  and  1795.  Fred- 
erick William  HI.  (1797-1840)  succeeded  his 
father  in  1797,  at  a  time  of  extreme  difficulty, 
when  continental  rulers  had  no  choice  beyond 
being  the  opponents,  the  tools,  or  the  victims  of 
French  republican  ambition.  By  endeavoring  to 
maintain  a  neutral  attitude  Prussia  lost  her 
political  importance,  and  gained  no  real  friends, 
but  many  covert  enemies.  But  the  calamities 
which  this  line  of  policy  brought  upon  Prussia 
roused  Frederick  William  from  his  apathy,  and, 
with  energy,  perseverance,  and  self-denial  worthy 
of  all  praise,  he  devoted  himself,  with  his  great 
minister  Stein,  seconded  by  Count  Hardenberg, 
to  the  reorganization  of  the  state.  In  the  years 
1806-10  Prussia  underwent  a  complete  domestic 
reorganization  ;  and  after  the  battle  of  Waterloo, 
which  restored  to  Prussia  much  of  the  territory 
lost  at  the  peace  of  Tilsit  in  1807,  the  career 
of  progress  was  continued.  A  tendency  to  over- 
legislation,  however,  became  the  predominating 
evil  feature  of  Prussian  administration;  and  the 
state,   without    regard   to   the    incongruous    ele- 


ments of  which  it  was  composed,  was  divided 
and  subdivided  into  governmental  departments, 
which,  in  their  turn,  under  some  head  or  other, 
brought  every  individual  act  under  governmental 
supervision,  to  the  utter  annihilation  of  political 
independence.  The  people  soon  perceived  that 
this  administrative  machinery  made  no  provision 
for  political  and  civil  liberty,  and  demanded  of 
the  king  the  fulfilment  of  the  promise  he  had 
given  in  1815  of  establishing  a  representative 
constitution  for  the  whole  kingdom.  This  de- 
mand was  not  acceded  to,  and  its  immediate 
fruits  were  strenuous  efforts  on  his  part  to 
check  the  spirit  of  liberalism.  The  accession 
of  Frederick  William  IV.  (1840-61)  seemed  to 
open  a  better  prospect  to  the  friends  of  consti- 
tutional freedom.  A  political  amnesty  was 
proclaimed,  religious  toleration  was  announced, 
and  a  contest  betwixt  the  crown  and  the  pope, 
in  which  the  first  signs  of  the  coming  Kultur- 
kampf  (q.v.)  may  be  traced,  was  brought  to  a 
close  by  concessions  on  the  part  of  the  king. 
Frederick  William,  however,  was  an  enthusias- 
tic upholder  of  the  divine  right  of  kings,  and  it 
soon  became  apparent  that  he  was  in  no  way  pre- 
pared to  follow  up  his  vague  promises  of  political 
liberty  by  sharing  political  power  with  the  peo- 
ple. The  bureaucratic  spirit  of  over-governing 
became  daily  more  and  more  irksome  to  the 
nation,  and  it  was  evident  that  a  constitutional 
struggle  was  inevitable.  The  king  and  his  ad- 
visers, underrating  the  importance  of  the  move- 
ment of  1848  in  Germany,  thought  they  had  sat- 
isfied the  requirements  of  the  hour  by  granting 
a  few  unimportant  reforms  and  by  making  equiv- 
ocal promises  of  future  concessions.  A  colli- 
sion betwixt  the  troops  and  the  citizens  of 
Berlin,  in  which  blood  was  shed,  awoke  the 
king  to  the  full  gravity  of  the  crisis,  and  he 
hastened  to  allay  the  general  discontent  by  the 
nomination  of  a  liberal  ministry,  the  recognition 
of  a  civic  guard,  and  the  summoning  of  a  rep- 
resentative chamber  to  discuss  the  proposed 
constitution.  The  conversion  of  the  monarch  to 
liberalism  was  but  temporary;  and  although, 
after  much  obstruction,  a  constitution,  super- 
seding the  old  Prussian  estates  by  a  representa- 
tive parliament,  was  promulgated  in  January 
1850,  it  was  repeatedly  modified  in  the  following 
years,  until  few  of  its  democratic  features  were 
left.  Frederick  William  had  early  distinguished 
himself  and  delighted  many  Germans,  both 
within  and  without  Prussia,  by  his  patriotic  ut- 
terances in  favor  of  a  new  united  Germany.  He 
was  deeply  chagrined  when  in  1848  the  national 
assembly  at  Frankfort,  influenced  by  Austrian 
jealousy  of  the  military  strength  of  Prussia,  de- 
clined to  accept  him  as  the  national  leader,  and 
elected  instead  the  Archduke  John  of  Austria  as 
lieutenant-general  of  Germany.  Yet,  when  in 
the  following  year  he  was  offered  the  imperial 
crown,  he  found  himself  unable  to  face  the  re- 
sponsibility of  accepting  it.  He  hesitated  to 
make  so  important  a  move  in  the  contest  with 
Austria  for  the  hegemony  of  Germany.  Among 
the  affairs  taken  cognizance  of  by  the  Frankfort 
assembly  was  a  revolt  of  the  duchies  of  Schles- 
wig  and  Holstein  against  Denmark,  which  was 
alleged  to  have  violated  their  constitutional  priv- 
ileges as  German  states.  The  king  of  Prussia 
intervened  in  this  quarrel  at  the  instance  of  the 
Germanic  Confederation  in  1848-9.  After  some 
severe  fighting  a  treaty  of  peace  was  concluded 
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on  2  July  1850,  by  which  the  right  of  Denmark 
to  the  duchies  was  acknowledged,  while  Hol- 
stein  was  recognized  as  a  member  of  the  Ger- 
manic Bund  or  Confederation.  The  duchies  re- 
volted against  this  settlement,  and  the  matter 
was  referred,  at  the  instance  of  the  Emperor 
Nicholas,  to  the  great  powers.  By  the  Treaty 
of  London.  8  May  1852,  Prince  Christian  of 
Schleswig-IIolstein,  afterward  Christian  IX.  of 
Denmark,  was  recognized  as  heir  to  the  Danish 
crown,  the  integrity  of  the  Danish  monarchy 
was  recognized,  but  tlie  rights  of  the  Germanic 
Confederation  over  Holstein  and  Lauenburg  as 
members  of  the  Bund  were  reserved.  The  later 
years  of  this  reign  were  characterized  by  great 
advances  in  the  material  prosperity  and  internal 
improvement  of  the  country,  and  especially  in 
the  expansion  of  the  Prussian  and  North  Ger- 
man Zollverein  (q.v.).  William  I.  (1861-88), 
who  became  German  emperor  in  1871,  had  been 
regent  of  the  kingdom  since  1858,  owing  to  the 
illness  of  his  brother,  the  late  king.  William 
was  no  more  a  lover  of  constitutional,  or  at 
least  of  popular,  liberty  than  any  of  his  predeces- 
sors; and  in  his  opposition  to  the  progress  of 
the  popular  movement,  in  so  far  as  it  aimed  at 
interference  with  the  regal  power,  he  was  power- 
fully aided  by  his  great  adviser  Bismarck  (q.v.), 
who  became  prime  minister  in  1862  and  imperial 
chancellor  in  1871.  For  the  successful  wars 
with  Austria  (1866)  and  France  (1870-1), 
which  so  enhanced  the  prestige  of  Prussia  and 
which  resulted  in  the  united  Germany  of  to-day, 
see  Germ.\ny;  Fr.anco-Germ.\n  War.  Since  the 
king  of  Prussia  became  German  emperor  the 
history  of  Prussia  has  been  practically  merged 
in  the  history  of  Germany. 

Consult:  Hillebrand,  <La  Prusse  contempo- 
raine  et  ses  Institutions'  (1867);  Ranke,  'Me- 
moirs of  the  House  of  Brandenburg  and  History 
of  Prussia*  (1849)  ;  Tuttle,  'History  of  Prussia' 
(1884-96). 

Prussia,  East,  or  Ostpreussen,  ost-prois'- 
sen,  the  northeasternmost  province  of  Prus- 
sia, Germany.  Area  14,284  square  miles;  pop. 
(1900)  1,996,626.  Capital,  Konigsberg.  See 
Prussia. 

Prussia,  West,  or  Westpreussen,  vest- 
prois'scn,  a  northeastern  province  of  Prussia, 
Germany.  Area  9,859  square  miles;  pop.  (1900) 
1,563,658.     Capital,  Dantzic.     See   Prussia. 

Prussian  Blue.      See  Dyes. 

Prussian  Brovm,  a  color  obtained  by  add- 
ing a  solution  of  the  yellow  prussiate  of  potash 
to  a  solution  of  sulphate  of  copper,  which 
throws  down  a  precipitate  of  deep  brown.  This, 
when  washed  and  dried,  is  equal  to  madder,  and 
possesses  greater  permanency. 

Prussian  Orders  and  Decorations.  See 
Orueks,  Royal. 

Prussia  Acid.     See  Hydrocyanic  Acid. 

Pruten'ic,  in  astronomy,  a  term  applied  to 
certain  tables  published  by  Rimbold  in  the  i6th 
century,  founded  on  the  principles  of  Copernicus. 

Pruth,  prooth  (Ger.  proof),  a  river  of 
Europe,  which  rises  on  the  eastern  side  of  the 
Carpathian  Mountains,  in  the  southeast  of  Ga- 
licia ;  flows  circuitously  east,  then  south-south- 
cast,  forming  the  boundary  between  Rumania 
and  Bessarabia,  and  after  a  course  of  more  than 
500  miles  enters  the  Danube  on  the  left,  about 


12  miles  below  Galatz.  On  the  bank  of  Pruth, 
near  Husi,  in  171 1,  the  army  of  Peter  the  Great 
was  surrounded  by  the  Turks,  and  the  Czar  was 
not  allowed  his  freedom  until  he  ceded  Azov  to 
Turkey. 

Prutz,  proots,  Hans,  German  historian:  b. 
Jena,  Germany,  20  May  1843.  He  was  educated 
in  Jena  and  in  Berlin  and  became  privat-docent 
at  the  latter  place  in  1873.  He  was  engaged  in 
a  government  expedition  into  Syria  in  1874,  and 
in  1876  accepted  a  chair  at  the  University  of 
Konigsberg,  from  which  he  resigned  in  1902. 
Among  his  principal  works  are:  'Heinrich  der 
Lowe'  (1865);  'Aus  Phonicien'  (1876);  'Kul- 
turgeschichte  der  Kreuzzijge'  (1883);  'Aus  des 
grossen  Kurfiir.nen  letzten  Jahren'  (1897); 
'Preussische   Gcschichte'    (1899-1901);   etc. 

Prutz,  Robert  Eduard,  German  poet  and 
historian:  b.  Stettin,  Prussia,  30  ^lay  1816;  d. 
there  21  June  1872.  He  was  educated  at  Berlin, 
Breslau,  and  Halle,  and  edited,  with  Arnold 
Ruge,  a  radical  periodical  "Hallesche  Jahr- 
bucher,'  designed  to  promote  more  liberal  views 
in  science,  politics,  and  religion.  In  1849  he 
became  professor  of  literature  at  Halle,  but  soon 
resigned  to  devote  himself  exclusively  to  science 
and  literature.  His  poetry  is  of  the  patriotic 
order,  as  are  also  his  dramas ;  his  novels  display 
keen  powers  of  satire,  and  his  researches  as 
a  historian  gave  him  high  rank  in  that  field  of 
literature.  He  was  editor  in  1851-66  of  the 
'Deutsches  Museum'  and  his  works  include,  in 
verse,  'Gedichte'  (1849)  ;  'Herbstrosen'  (1865)  ; 
the  dramas,  'Moritz  von  Sachsen' ;  and  'Erich 
der  Bauernkonig'  ;  'Der  Gottinger  Dichterbund' 
(1841)  ;  'Vorlesungen  iiber  die  Geschichte  des 
deutchen  Theaters'  (1847);  numerous  novels, 
etc. 

Pryce,  Richard,  English  novelist:  b.  Bou- 
logne, France,  14  May  1864.  Among  his  fictions, 
several  of  which  have  been  re-issued  in  this 
country,  are:  'The  Ugly  Story  of  Miss  Weth- 
erby'  (1889);  <A  Just  Impediment'  (1890); 
'Miss  Maxwell's  Affections'  (1891)  ;  'Elemen- 
tary Jane'    (1897)  ;    'Jezebel'    (1900). 

Prynne,  prin,  Hester,  the  principal  charac- 
ter in  Nathaniel  Hawthorne's  romance,  'The 
Scarlet  Letter'  (1850).  For  her  sin  with  the 
young  minister,  Arthur  Dimmesdale,  she  was 
condemned  to  stand  holding  her  child  upon  the 
platform  of  the  pillory  in  the  sight  of  the  popu- 
lace, and  wear  a  scarlet  letter  A  embroidered 
upon  her  bodice.  This  badge  of  her  shame  was 
worn  thereafter,  while  she  did  expi'ation  by  deeds 
of  mercy  among  her  townspeople. 

Prynne,  William,  English  author  and  poli- 
tician:  b.  Swanswick,  Somerset,  1600;  d.  London 
24  Oct.  1669.  He  was  graduated  at  Oriel  Col- 
lege, Oxford,  in  1621  and  admitted  to  the  bar 
in  1628.  He  early  became  a  militant  Puritan, 
wrote  pamphlets  against  Arminianism  and  the 
frivolities  of  the  age,  and  in  1632  published  a 
huge  volume,  entitled  'Histriomastix,  the  Play- 
ers' Scourge,'  further  devoted  to  assaults  on 
theatres,  court  masques,  cards,  and  music.  Pas- 
sages alleged  to  reflect  on  the  king  and  queen 
brought  down  on  him  savage  punishment.  He 
was  prosecuted  by  the  Star  Chamber  and  under- 
went sentence  which  included  the  payment  of  a 
£5.000  fine,  expulsion  from  Lincoln's  Inn  and 
loss  of  his  degree,  having  his  work  burned  by 
the  hangman,  the  loss  of  his  ears,  exposure  in 
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the  pillory,  and  imprisonment  in  the  Tower. 
Unbroken  in  spirit  he  issued  tracts  from  prison, 
one  of  which  he  facetiously  entitled  'News  from 
Ipswich,'  against  Archbishop  Laud  and  other 
prelates,  calling  them,  among  other  names,  "Lu- 
ciferian  lord  bishops,  execrable  traitors,  devour- 
ing wolves."  The  Star  Chamber,  in  conse- 
quence, ordered  what  remained  of  his  ears  again 
cut  off,  fined  him  another  £5,000  and  had  the 
letters  S.  L.  (seditious  libeler)  branded  on  both 
his  cheeks.  He  remained  in  prison, —  still  vig- 
orously writing,  though,  because  bf  a  stricter 
guard,  not  for  the  public, —  till  1640.  He  was 
then  released  by  the  House  of  Commons,  was 
awarded  damages  and  made  a  triumphal  entry 
into  London.  Later  he  was  member  of  Parlia- 
ment for  Newport  in  Cornwall,  and  took  part 
in  the  prosecution  of  Laud,  but  was  expelled 
l)y  Cromwell  in  1648  for  opposition  to  the  ex- 
treme measures  leading  to  the  execution  of  the 
king.  He  now  published  such  virulent  articles 
against  Cromwell  that  he  was  twice  imprisoned. 
In  1660,  after  Cromwell's  death,  he  again  sat 
in  Parliament,  and  upon  the  Restoration  was 
made  keeper  of  the  record.  Pamphleteering 
again  brought  him  into  trouble  with  the  House 
of  Commons,  but  he  recanted ;  and  busied  him- 
self with  the  collection  of  Parliamentary  records. 
He  produced  more  than  200  volumes,  of  which 
the  most  valuable  are:  'Collection  of  Records' 
and    'Calendar   of   Parliamentary   Writs.* 

Pryor,  pri'or,  Roger  Atkinson,  American 
soldier  and  lawyer :  b.  Dinwiddle  County,  Va., 
ig  July  1828.  He  was  educated  at  Hampden- 
Sidney  College  and  the  University  of  Virginia; 
was  special  minister  to  Greece,  under  President 
Pierce;  sat  in  Congress  1859-61  and  in  the 
Confederate  Congress  in  1862.  He  entered  the 
Confederate  army  in  1861  ;  was  brevetted  briga- 
dier-general in  1863 ;  and  after  the  war  settled 
in  New  York  as  a  lawyer,  held  various  judicial 
posts,  and  from  1894  to  1899  was  justice  of  the 
State  supreme  court. 

Prytane'um,  the  building  in  the  capital  of 
a  Greek  state  possessing  similar  features  to  the 
town-hall  of  modern  communities,  but  having 
in  addition  a  religious  significance,  and  devoted 
to  purposes  peculiar  to  the  Greek  state.  It  was 
dedicated  to  Vesta  and  contained  the  perpetual 
fire  of  the  state  hearth.  At  Athens  the  state  here 
entertained  its  foreign  ambassadors,  its  envoys 
returned  from  a  public  mission,  its  distinguished 
generals,  victors  in  the  Panhellenic  games,  and 
citizens  who  had  done  important  service  to  the 
state.  In  the  latter  case  the  privilege  lasted  for 
the  life-time  of  the  recipient. 

Przemysl,  pzhem'isl,  Austria,  a  town  in 
Galicia,  on  the  river  San,  51  miles  west  of 
Lemberg.  It  is  strongly  fortified,  being  a  place 
of  strategic  importance.  It  has  an  active  trade 
and  thriving  industries.  Przemysl  was  founded 
in  the  8th  century  by  the  Polish  prince  Przemys- 
law,  and  called  after  his  name.  The  ruins  of 
the  ancient  residential  castle  are  on  a  neighbor- 
ing hill.     Pop.   (1900)   46,295. 

Psalmanazar,  sal-ma-na'zer,  George  ("The 
F0RM0S.A.N"),  French  literary  impostor:  b.  prob- 
ably in  Languedoc,  France,  about  1679;  d.  Lon- 
don, England,  3  May  1763.  He  was  educated 
by  the  Jesuits,  led  a  vagrant  life  in  France,  and 
finally  attracted  the  attention  of  Innes,  chaplain  . 
of  a   Scottish  regiment  at   Sluys,   Holland,  who 


apparently  converted  him  to  Protestantism  and 
took  him  to  England,  where  he  was  presented 
to  Bishop  Compton  and  others  as  a  native  of 
Formosa.  Whether  Innes  was  duped  by  Psal- 
manazar  or  was  an  accomplice  is  uncertain,  but 
the  supposed  Formosan  was  treated  with  great 
honors,  encouraged  to  write  'A  History  and 
Description  of  the  Island  of  Formosa  off  the 
Coast  of  China'  (1704),  translated  parts  of  the 
English  Catechism  into  the  pretended  Formosan 
language,  and  later  was  sent  to  Oxford.  He 
repented  of  his  imposture,  however,  confessed 
his  duplicity,  and  devoted  himself  to  study.  He 
became  a  fine  Oriental  scholar  and  led  a  much 
respected  life  in  London.  He  wrote  an  'Essay 
on  Miracles'  ;  several  volumes  of  the  'Universal 
History':  and  completed  Palmer's  'History  of 
Printing.'  Consult  autobiographical  'Memoir 
of   George   Psalmanazar'    (1764). 

Psalmody,  sal'mo-di  or  sa'mo-dl,  a  singing 
of  the  Psalms  of  Scripture  in  metrical  versions 
to  simple  tunes.  Psalms  and  hymns  were  sung  in 
the  religious  assemblies  of  the  early  Chris- 
tians ;  and  the  psalms  of  Scripture  form  the  bulk 
of  the  daily  religious  service  or  "Divine  office" 
of  the  Catholic  Church,  the  custom  having  been 
borrowed  from  the  synagogue  and  the  temple  of 
Jerusalem.  After  the  Reformation  in  the  l6th 
century  psalmody  was  greatly  encouraged  in  the 
Protestant  churches  of  Germany,  France,  and 
the  Low  Countries,  and  most  of  the  psalm  melo- 
dies now  sung  in  churches  were  composed  or 
adapted  by  German  musicians  of  the  i6th  cen- 
tury. Metrical  versions  of  the  Psalms  were 
made  in  German,  French  and  English.  Marot's 
French  metrical  psalms  for  a  while  displaced 
profane  music  in  fashionable  society  at  Paris : 
Bishop  Jewell,  describing  (1560)  the  effect  of 
the  psalm-singing  after  the  sermons  at  Saint 
Paul's  Cross  by  congregations  of  as  many  as 
6,000  persons,  says  "It  makes  the  mass  priests 
and  the  devil  sick"  {sacrKcos  ct  diabolum  cegre- 
habet).  The  Scotch  reformers  paid  great  atten- 
tion to  psalmody :  in  John  Knox's  psalter  the 
Sternhold  and  Hopkins  metrical  English  version 
of  the  psalms  was  arranged  with  four-part  har- 
mony. The  metrical  version  now  used  in  Scot- 
land is  the  one  made  by  Francis  Rous  during 
the  Commonwealth  and  approved  by  the  General 
Assembly  of  the  Scottish  Church. 

Psalms,  sams.  Book  of,  the  Old  Testament 
book  which  was  the  hymn  book  of  the  Hebrew 
nation.  Most  of  the  psalms  were  not  written 
specifically  for  the  temple  worship,  but  the  whole 
collection  was  used  for  that  purpose.  The  Eng- 
lish name,  Psalms,  came  through  the  Vulgate 
from  the  Septuagint  name  (psalmoi).  The 
common  Hebrew  name  for  the  book  means  Book 
of  Praises. 

Divisions. —  A  division  of  the  book  of  Psalms, 
at  least  as  old  as  the  Septuagint  translation, 
is  into  five  collections,  called  books.  The  books 
are:  Psalms  i.-xli. ;  xlii.-lxxii. ;  Ixxiii.-lxxxix. ; 
xc.-cvi..  and  cvii.-cl.  The  English  versions,  as 
well  as  the  Hebrew,  the  Septuagint,  the  Peshitta, 
and  the  Vulgate,  reckon  the  number  of  the 
psalms  as  one  hundred  and  fifty,  although  the 
Septuagint  gives  an  additional  one  which  it 
declares  to  be  "outside  the  number."  But  the 
Septuagint  unites  Psalms  ix.  and  x.  and  cxiv 
and  cxv.  of  the  Hebrew,  and  divides  cxvi.  and 
cxlvii.     The  Peshitta  partly  follows  the  Septua- 
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gint,  unitinR  cxiv.  and  cxv.,  and  dividing  cxlvu. 
Most  English  versions  follow  the  Hebrew, 
but  the  Scptuagint  is  followed  by  the  Vulgate, 
the  Roman  Catholic  versions,  and  some  old 
English  versions. 

Poetical  Form— The  poetry  of  most  of  the 
psalms  is  lyric,  although  in  a  few  it  is  didactic. 
The  form  is  usually  simple.  1  he  most  elab- 
orate are  those  having  the  alphabetic  or  acrostic 
structure,  in  which  the  separate  lines,  or  verses, 
or  two  successive  verses,  begin  in  Hebrew  with 
the  successive  letters  of  the  alphabet.  These  are 
Psalms  ix.,  x.,  xxv.,  xxxiv.,  xxxvii.,  cxi.,  cxii., 
cxix.,  and  cxlv.  Psalm  cxix.,  however,  is  dis- 
tinguished by  being  divided  into  sections  of  eight 
verses,  each  verse  in  a  section  beginning  with 
the  same  letter. 

Titles. —  Most  of  the  psalms  have  titles, 
which  are  of  five  different  kinds,  many  psalms 
having  more  than  one.  The  first  class  indi- 
cates the  particular  character  of  the  poem.  The 
second  gives  musical  directions,  such  as  the 
name  of  the  melody  to  which  the  psalm  was  to 
be  chanted.  The  third  is  liturgical,  indicating, 
for  example,  the  occasion  on  which  the  psalm 
was  to  be  used.  The  fourth  indicates,  accord- 
ing to  the  usual  interpretation,  the  authorship 
of  the  psalms.  The  titles  indicating  authorship 
assign  one  psalm  (xc.)  to  Moses;  seventy-three 
to  David;  two  (Ixxii.  and  cxxvii.)  to  Solomon; 
twelve  to  Asaph;  eleven  to  the  sons  of  Korah ; 
one  (Ixxxviii.)  to  Heman  the  Ezrachite ;  and 
one  (Ixxxix.)  to  Ethan  the  Ezrachite.  Thirty- 
four  have  no  designation  of  authorship,  and 
are  called  by  the  Jews  "orphans."  The  fifth 
class  gives  the  historical  occasion  of  the  com- 
position, and  is  found  prefixed  to  thirteen  psalms, 
all  of  which  are  attributed  to  David. 

Age  and  I'alue  of  Titles. — The  liturgical  titles 
seem  to  have  been  added  after  the  exile,  while 
the  indications  are  that  the  musical  directions 
are  pre-exilic.  The  age  and  value  of  the  titles 
indicating  authorship  are  much  disputed.  One 
view  is  that  they  are  in  every  case  histor- 
ically accurate,  having  been  added  at  or  near 
the  time  of  writing.  Another  is  that,  though 
they  were  added  some  time  after  the  writing, 
they  yet  rest  upon  tradition,  which  is  accurate 
in  many  cases,  but  not  in  all.  A  third  view  is 
that  they  were  added  much  later,  and  represent 
simply  the  conjecture  of  a  later  time,  being 
therefore  all,  or  nearly  all,  inaccurate.  It  is  to 
be  noted  that  the  contents  of  the  particular 
psalms  are  in  some  cases  inconsistent  with  the 
designations  of  authorship.  But  in  many  cases 
there  is  no  such  inconsistency.  For  this  and 
other  reasons  the  second  view  above  indicated 
seems  the  most  likely.  The  titles  of  occasion  are 
in  most  cases  inconsistent  with  the  contents, 
and  hence  are  probably  later  and  of  less  value. 
It  should  be  added  that  some  eminent  author- 
ities have  thought  that  the  Hebrew  phrase  ren- 
dered "of  David,"  does  not  denote  authorship, 
but  should  be  rendered  "belonging  to  David,"  in 
which  "David"  was  the  name  of  an  earlier  col- 
lection of  psalms,  .some  of  which  were  Davidic. 
This  view  is  possible,  but  less  natural  than  the 
one  above  indicated. 

Davidic  I'salms. —  How  many  psalms  David 
wrote,  is  a  question  on  which  there  is  much  dif- 
ference of  opinion.  The  old  view  was  that  he 
wrote  the  seventy- three  attributed  to  him  by  the 
titles,  and  also  the  thirty-four  that  are  anony- 


mous. At  the  present  time  it  is  sometimes  held 
that  he  wrote  all,  or  nearly  all,  assigned  to  him 
by  the  titles.  Many,  however,  maintain  that  he 
wrote  none ;  and  some  assign  to  him  various 
numbers,  from  three  to  forty.  The  conception 
of  the  character  of  David  and  of  the  age  in 
which  he  lived  is  not  affected  so  much 
by  the  number  of  Davidic  psalms,  as  by  the 
decision  whether  any  are  from  him.  In  fact, 
one  prominent  argument  with  those  who  deny 
entirely  the  Davidic  authorship  is  based  upon 
the  claim  that  the  historical  books  represent 
David  simply  as  a  bloodthirsty  freebooter,  which 
claim,  however,  is  not  borne  out  by  the  facts. 
It  may  be  regarded  as  probable  that  David 
wrote  approximately  forty  of  those  assigned 
him  by  the  titles. 

Maccabean  Psalms. —  The  question  of  Mac- 
cabean  psalms  has  an  importance  second  only 
to  that  of  Davidic  psalms.  Many  modern  writ- 
ers hold  that  all  or  nearly  all  of  the  psalms  were 
written  in  connection  with  the  Maccabean  strug- 
gle in  the  second  century  B.C.  Some  in  modern 
as  well  as  ancient  times  attribute  a  few  to  that 
period ;  while  others  deny  that  any  were  written 
so  late.  The  chief  direct  argument  for  Macca- 
bean psalms  is  that  some  harmonize  well  with 
the  historical  conditions  of  that  time,  an  argu- 
ment which  is  perhaps  strongest  with  Ixxiv.  and 
Ixxi.x.  Further,  the  circumstances  of  the  time 
were  naturally  such  as  to  stimulate  the  produc- 
tion of  religious  poetry.  Some  general  considera- 
tions, however,  are  unfavorable  to  a  belief  in 
Maccabean  psalms.  None  are  mentioned  in  the 
history  of  the  time.  Again,  it  is  probable  that  the 
Old  Testament  books  had  already  been  collected 
and  formed  into  the  threefold  division,  the  law, 
the  prophets,  and  the  writings,  in  the  time  of 
the  Maccabees.  It  is  not  probable  that  many 
new  productions  would  be  added  after  that. 
Also,  the  Septuagint  translation  of  the  psalms, 
if  not  made  before  the  Alaccabean  period,  prob- 
ably dates  from  a  time  only  a  few  years  after, 
and  the  Septuagint  translators  found  unintel- 
ligible the  musical  titles  of  some  psalms  often 
attributed  to  this  period,  such  as  Ix.  and  l.xxx.  It 
seems  improbable,  therefore,  that  any  psalms  are 
Maccabean. 

Age  of  Division  into  Books. —  Each  of  the 
five  books  of  the  psalms  has  a  heading,  and 
each  of  the  first  four  has  at  its  close  a  dox- 
ology,  namely.  Psalm  xli.,  13;  Ixxii.,  18-19; 
Ixxxix.,  52 ;  and  cvi.,  48.  All  these  doxologies 
markedly  resemble  each  other,  and  have  no  con- 
nection with  the  psalms  to  which  they  are  at- 
tached. They  were  evidently  added  as  conclud- 
ing doxologies  to  the  books,  and  are  not  a  part 
of  the  individual  psalms.  It  is  probable  that 
Psalm  cl.  was  intended  to  serve  a  similar  pur- 
pose as  an  extended  concluding  doxology  for 
the  last  book  and  for  the  whole  psalter  as  well. 
The  doxology  at  the  end  of  the  fourth  book 
is  included  in  I  Chronicles  xvi.  36,  •  as 
a  part  of  a  longer  quotation.  This  indicates 
the  existence  of  this  doxology,  and  so 
of  the  division  into  books,  at  the  time  of  the 
composition  of  Chronicles,  late  in  the  Persian 
period.  All  indications  suggest  that  each  book 
was  compiled  separately,  so  that  this  division 
existed   from  the   first. 

Use  of  Divine  Names. —  In  the  first,  fourth, 
and  fifth  books  the  divine  name  Yahweh  is  used 
almost  exclusively;  while  Elohim  greatly  prepon- 
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derates  in  book  two.  In  the  first  part  of  book 
three,  Psalms  Ixxii.-lxxxiii.,  Elohim  has  the  pref- 
erence, while  tlie  reverse  is  true  of  the  latter 
part  of  the  book,  Psalms  Ixxxiv.-lxxxix.  But 
no  clear  reason  appears  for  this  variation  in 
usage. 

Distribution  of  Davidic  Psalms. —  In  book 
one,  all  the  psalms  are  ascribed  to  David  except 
four,  which  are  anonymous ;  eighteen  are  as- 
cribed to  David  in  book  two ;  one  in  book  three ; 
two  in  book  four:  and  fifteen  in  book  five. 

Arrangement  of  Psalms. —  It  is  probable  that 
the  present  order  of  the  books  represents  the 
chronological  order  of  their  compilation.  Many 
would  hold  that  all  were  compiled  after  the 
exile.  It  seems  probable,  however,  that  the  first 
book  was  compiled  before  the  exile ;  books  two 
and  three  soon  after  the  exile ;  and  books  four 
and  five  at  about  the  time  of  Ezra  and  Nehe- 
miah.  Some  have  supposed  that  originally  there 
were  only  three  books,  the  second  and  third 
being  later  divided,  each  into  two  parts.  The 
evidence,  however,  seems  to  be  against  this 
view.  The  psalms  within  each  book  are  not  ar- 
ranged chronologically,  nor  in  such  a  way  as  to 
give  a  regular  progress  of  thought.  The  prin- 
ciple of  arrangement  seems  rather  to  have  been 
to  put  together  psalms  which  had  similarities 
with  each  other,  in  some  cases  the  same  author, 
in  others  a  similarity  of  thought,  but  more  often 
than  otherwise  some  external  resemblance,  such 
as  the  use  of  the  same   word   or  phrase. 

Unity  of  Book. —  Many  of  the  psalms  are  the 
expression  of  individual  feeling  and  aspiration; 
some  have  in  mind  the  circumstances  or  history 
of  the  nation;  while  others  are  written  with 
especial  reference  to  worship.  Yet  in  spite  of 
this  varied  character  and  of  the  diversity  of 
authorship  substantial  unity  in  thought  is  found 
throughout  the  whole  collection. 

Teaching  concerning  God. —  The  amount  and 
value  of  the  theological  teaching  of  the  book  of 
Psalms  should  not  be  underestimated.  Yet  it 
must  be  remembered  that  such  teaching  is  often 
incidental,  in  harmony  with  the  usual  character 
of  the  psalms  as  lyrical  rather  than  didactic. 
In  the  teaching  concerning  God,  it  is  his  power 
that  is  most  strongly  emphasized.  The  greatness 
of  his  power  as  seen  in  the  wonders  of  nature 
and  in  the  creation  of  man  is  depicted  with 
poetic  fervor.  Of  his  moral  attributes,  justice 
receives  chief  emphasis.  This  is  presented  as 
the  ground  for  expectation  that  the  wicked  will 
be  punished,  and  his  servants,  the  righteous, 
avenged  and  rewarded. 

Messianic  Teacliing. —  The  Messianic  teach- 
ing in  the  psalms  is  much  less  than  has  often 
been  thought.  It  is  usually  indirect,  prophecy 
concerning  a  present  king  containing  elements 
which  find  their  entire  fulfilment  only  in  the 
Messianic  king.  Such  prophecy  tells  of  the 
world-wide  rule  of  the  ^lessiah.  Similar  pre- 
dictions, not  directly  Messianic,  are  found  in 
some  of  the  later  psalms,  which  foretell  the 
coming  of  Yahweh  to  punish  the  wicked  and 
bring  salvation  to  the  oppressed  righteous.  This 
is  substantially  equivalent  to  the  day  of  Yahweh 
of  prophetic  expectation. 

Teaching  concerning  Man's  Relation  to  God. 
—  The  teaching  concerning  man's  relation  to 
God  is  substantially  the  same  in  the  psalms  as 
in  the  prophets.  Sacrifice  and  ritual  are  alluded 
to  as   customary  and   important.     Yet   they   are 


not  highly  esteemed  as  merely  external  acts. 
Obedience,  thankfulness,  contrition  of  heart, 
prayer,  are  considered  as  of  value  in  the  sight 
of  God  rather  than  sacrifice.  The  true  way  to 
forgiveness  is  through  repentance.  Although 
many  psalms  are  national,  yet  in  the  relation  to 
God  the  importance  of  the  individual  is  em- 
phasized, more  even  than  in  the  earlier  prophets. 
Teaching  concerning  the  Future  Life. —  Like 
other  parts  of  the  Old  Testament,  the  general 
teaching  concerning  the  future  life  in  the  psalms 
is  indefinite.  The  shadowy  region  of  Sheol  is 
for  the  most  part  the  limit  of  expectation.  Yet 
there_  are  several  suggestions  of  a  future  condi- 
tion in  which  there  is  a  clear  separation  of  the 
righteous  and  wicked,  with  especial  emphasis 
upon  the  reward  of  the  righteous.  In  these 
passages  it  is  taught  that  the  strength  of  the 
fellowship  with  God  in  the  heart  of  the  true  Ije- 
liever  is  such  that  it  can  not  be  interrupted  by 
death,  but  must  continue  in  the  future  life. 

Bibliograpliy.—  Binmft,  *The  Psalms,  their 
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Professor    of    Semitic    Languages    in    Colgate 
Cniz'ersity. 

Psalter,  sal'ter,  the  Book  of  Psalms  (q.v.) ; 
also  a  book  containing  the  Psalms  separately 
printed;  also  specifically,  the  version  of  the 
Psalms  in  the  English  Book  of  Common  Prayer. 
It  is  also  the  name  of  an  ancient  string  instru- 
ment of  music,  the  Hebrew  Kinnor ;  called  by 
the  Germans  Rotta  (Cithara  Teutonica).  Some- 
times the  rosary  of  150  beads  used  by  some 
order  of  nuns  is  called  the  Psalter,  as  the  Psal- 
ter contains   150  Psalms. 

Psammetichus,  sa-met'i-kus  (Psamatik  L), 
Egyptian  king,  first  monarch  of  the  26th 
(650-527  B.C.)  dynasty.  He  is  first  heard  of  as 
feudal  lord  of  Sais,  the  chief  centre  of  the  west- 
ern delta.  He  formed  an  alliance  with  (iyges, 
king  of  Lydia,  against  the  suzerain  power  of 
Assyria ;  and  by  the  aid  of  Carians  and  Ionian 
Greeks  supplied  by  Gyges,  defeated  the  Assyrian 
vassal-kings  and  was  crowned  "lord  of  the  two 
Egypts."  Herodotus  says  he  blockaded  Azotus 
(Ashdod)  for  20  years;  and  he  may  indeed  fre- 
quently have  besieged  it.  He  made  Phoenicia  a 
vassal  state,  and  devoted  much  attention  to  art 
and  architecture.  The  demotic  (or  enchorial) 
writing  which,  because  of  greater  facility,  super- 
seded the  hieratic,  was  invented  during  liis  reign, 
though  it  cannot  be  ascribed  to  his  initiative. 

Psara,  psii'ra,  or  Ipsara  (Gr.  Psyra),  an 
island  of  Turkey,  in  the  Grecian  Archipelago, 
seven  miles  northwest  of  Scio ;  about  five  and 
a  half  miles  in  length,  and  as  many  in  breadth. 
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It  consists  almost  entirely  of  a  rock,  thinly 
covered  with  a  vegetable  mold.  At  one  -fime  it 
had  considerable  commerce,  and  a  population 
of  30.000.     Pop.  (1903)  4,870. 

Pseu'do-Isido'rian  Decretals.     See  Decre- 

T.\LS. 

Pseudolucaemia,  su"dd  -  !u  -  se'm!  -  a,  or 
Hodgkin's  Disease,  a  disorder  of  the  lympha- 
tic glands  and  sometimes  an  affection  of  the 
spleen,  characterized  by  anaemia  and  progressive 
hyperplasia.  It  is  also  attended  by  secondary 
lymphatic  growth  variously  distributed  m  the 
body.  Lcucocytosis  —  excess  of  white  corpus- 
cles in  the  blood  —  which  accompanies  many 
blood  diseases,  is  not  present  in  pseudolucsmia. 
See  Blood. 

Pseudomorph,  the  name  applied  to  a 
mineral  which  has  replaced  another,  or  which 
appears  in  crystal  forms  which  are  foreign  to  its 
original  formation.  Massive  varieties  of  min- 
erals are  more  subject  to  such  changes,  but  the 
action  is  frequently  more  difficult  to  trace.  There 
are  three  kinds:  Pseudomorphs,  epimorphs,  and 
paramorphs.    See  also  IMineralogy. 

Pseu'donym  (Fr.  f'sctidonyme,  from  Gk. 
pscitdonymos).  A  name  adopted  by  an  author 
who  desires  to  remain  unknown,  or  assumed  for 
the  purpose  of  attracting  more  attention  at  first 
than  might  follow  from  the  use  of  the  author's 
own  name.  (See  Anonymous.)  Consult:  Bar- 
bier.  <Dictionnaire  dcs  Ouvrages  anonymes' 
(1872-g,  with  supplement  1889)  ;  Halkett  and 
Lang,  'Dictionary  of  the  Anonymous  and  Pseu- 
donymous Literature  of  Great  Britain'  (1882-8); 
Gushing,  'Initials  and  Pseudonyms'   (1885-8). 

Pseu'doscope,  in  optics,  an  instrument,  in- 
vented l)y  Wheatstone,  for  producing  an 
apparent  reversion  of  the  relief  of  an  object 
to  which  it  is  directed,  by  the  transposi- 
tion of  the  distances  of  the  points  which  com- 
pose it.  A  false  impression  is  thus  conveyed 
to  the  eye,  a  globe  becoming  apparently  concave 
and  a  hollow  body  assuming  a  convex  form. 
See  Optics. 

Pseudosu'chia,  an  order  of  Crocodilia.  See 
Herpetolocv. 

Psilomelane,  a  hard,  dull,  black  mineral, 
essentially  a  hydrous  manganese  manganate, 
but  part  of  the  manganese  usually  replaced  by 
barium.  It  occurs  abundantly  massive  or  in 
botryoidal  and  stalactitic  forms  in  Germany, 
England,  Arkansas,  and  many  other  localities. 
It  is  one  of  the  commonest  ores  of  manganese. 
Psittaci,  sit'a-sl,  the  parrot  tribe,  a  family 
of  scansorial  birds,  comprising  over  300  species, 
of  which  the  genus  Psittacus  is  the  type.  See 
Parrot. 

Pskov,  pskof.  or  Pleskov,  Russia,  (i) 
town,  capital  of  the  government,  on  the  right 
bank  of  the  Velikaya.  which  here  receives  the 
Pleskova,  165  miles  south-southwest  of  Saint 
Petersburg.  It  is  walled,  flanked  with  towers, 
all  in  a  very  dilapidated  state,  as  are  also  many 
of  the  houses.  It  consists  of  the  Kremlin,  the 
Central  city,  the  Great  city,  and  a  considerable 
suburb.  All  the  private  houses  and  the  far 
greater  part  of  the  public  edifices  are  of  wood. 
The  finest  buildings  are  in  the  Kremlin.  The 
principal  manufacture  is  Russian  leather;  and 
there  is  a  considerable  trade  in  hemp,  flax,  tal- 
low, hides,   etc.     Pskov   is  the   see  of  an   arch- 


bishop, and  possesses  a  theological  seminary 
and  a  well-managed  hospital.  It  is  said  to  have 
been  founded  by  the  Princess  Olga  toward  the 
end  of  the  loth  century.     Pop.   (1897)   30.424. 

(2)  A  government  of  Russia,  bounded  north 
by  Saint  Petersburg,  northeast  by  Novgorod, 
east  by  Tver,  southeast  by  Smolensk,  south  by 
Vitebsk,  west  by  Livonia;  area,  17,069  square 
miles.  The  surface  toward  the  southeast  is 
traversed  by  the  Valdai  Hills,  but  sinks  gradu- 
ally down  near  the  centre,  having  only  a  gentle 
slope  toward  the  north  and  west.  The  soil  is 
throughout  of  poor  quality,  and  can  only  be 
made  to  yield  tolerable  crops  by  fertilization. 
Wheat  is  seldom  grown,  and  the  principal  crops 
are  oats  and  barley,  which  are  raised  in  con- 
siderable quantities,  so  as  to  leave  a  surplus 
for  export.  Forests  are  extensive;  but  the 
wood  is  not  of  the  best  quality.  The  only  other 
manufacture  of  importance  is  leather.  Pskov 
is  divided  into  eight  districts.  Pop.  (1897) 
1,136,540. 

Psoriasis,  s6-ri'a-sis,  chronic  skin  disease, 
allied  to  alphus  and  lepra,  non-contagious  but 
often  hereditary.  It  is  characterized  by  an  in- 
flammatory condition,  with  slightly  elevated 
patches,  dry  and  various  in  number,  size,  and 
shape,  to  which  grayish  scales  adhere.  These 
exfoliate,  to  be  repeatedly  renewed.  The  ex- 
tensor sides  of  the  extremities,  the  elbows, 
knees,  trunk,  and  scalp,  become  first  affected, 
and  the  flexor  sides  of  the  limbs  are  afterward 
attacked.  Only  the  mucous  membranes  of  the 
body  are  exempt  from  this  disease,  the  cause  of 
which  is  little  understood,  and  which  requires 
for  treatment  competent  medical  skill. 

Psovie,  or  Borzoi.     See  Greyhound. 

Psyche,  si'ke,  in  Greek  mythology,  a  beait- 
tiful  maiden  regarded  as  an  allegorical  personi- 
fication of  the  human  soul.  In  a  version  of  her 
story  given  by  Apuleius  in  'The  Golden  .^ss' 
she  is  the  daughter  of  a  king  and  far  outshines 
in  loveliness  her  two  elder  sisters.  Men  take 
her  for  Venus  herself  and  pay  her  the  homage 
due  to  the  goddess.  In  anger  Venus  directs 
Cupid  to  inspire  Psyche  with  love  for  sorne 
unworthy  wretch,  but  Cupid  himself  falls  in 
love  with  Psyche.  Meantime  her  father  con- 
sults the  oracle  of  .\poIlo  regarding  his  daugh- 
ter's marriage,  and  is  commanded  to  convey  her 
to  the  summit  of  a  mountain  and  there  leave 
her,  for  she  is  the  destined  bride  of  a  monster 
dragon  feared  by  gods  and  men.  Sorrowfully 
he  obeys,  but  when  Psyche  is  left  alone  she  is 
wafted  by  Zephyr  to  the  palace  of  Cupid  who 
visits  her  every  night  and  departs  unknown 
before  morning.  She  is  warned  by  her  lover 
never  to  seek  to  know  who  he  is,  and  no  break 
would  have  occurred  to  her  happiness  had  she 
not  allowed  her  jealous  sisters  whom  she  ad- 
mitted to  her  confidence  to  half  persuade  her 
that  she  held  a  hideous  monster  in  her  arms. 
One  night  while  Cupid  slept  she  came  with  a 
lamp  to  see  him  and  in  her  astonishment  and 
joy  at  beholding  the  most  beautiful  of  the  gods 
she  lets  fall  a  drop  of  heated  oil  upon  his 
shoulder.  Cupid  awakes,  reproaches  Psyche  for 
her  suspicions,  and  leaves  her.  After  trying  in 
vain  to  drown  herself.  Psyche  wanders  from 
place  to  place  seeking  her  beloved  till  she  comes 
to  the  temple  of  Venus.  Having  Psyche  at  last 
in  her  nower  Venus  treats  her  as  a   slave  and 


PSYCHIATRY  — PSYCHICAL  RESEARCH 


imposes  menial  tasks,  under  which  the  maid 
would  sink  but  for  secret  help  obtained  from 
Cupid.  At  length  Venus  orders  Psyche  to  de- 
scend to  the  realm  of  shadows  and  bring  away 
Proserpine's  box  of  cosmetics.  She  succeeds  in 
the  adventure,  but  on  opening  the  box  is  assailed 
by  a  deadly  vapor  issuing  therefrom  and  per- 
ishes. Cupid  now  reappears,  touches  her  with 
an  arrow  and  restores  her  to  life.  Venus  is 
reconciled,  and  Jupiter  places  Psyche  among  the 
immortals.  Her  marriage  to  Cupid  is  celebrated 
with  great  festivities,  while  her  envious  sisters 
cast  themselves  from  a  precipice.  Consult  a 
translation  of  Apuleius'  story  in  Walter  Pater's 
'Marius  the  Epicurean,*  and  poetical  versions  of 
the  tale  in  Morris'  'Cupid  and  Psyche'  in  'The 
Earthly  Paradise' ;  and  Bridges,  'Eros  and 
Psyche.' 

Psychiatry,  sl-ki'a-tri,  the  study  and  treat- 
ment of  mental  diseases.  The  psychiatrist  or 
alienist,  whose  specialty  has  greatly  developed 
in  recent  years,  must  needs  be  likewise  a  path- 
ologist and  a  neurologist,  to  make  his  scientific 
and  clinical  equipment  adequate  to  the  task  of 
dealing  with  the  various  conditions  and  symp- 
toms usually  present  in  the  patients  committed 
to  his  skill.  No  clinical  work  is  more  delicate 
and  none  more  strictly  required  than  that  of 
the  practitioner  in  this  branch  of  medical  science. 
See  Insanity. 

Psychical  Research.  In  its  technical 
sense  psychical  research  refers  to  objects  and 
methods  of  investigation  employed  by  The  So- 
ciety of  Psychical  Research,  which  was  founded 
in  England  in  1882.  The  function  of  this  soci- 
ety is  set  forth  in  the  following  announcement : 
"It  has  been  widely  felt  that  the  present  is  an 
opportune  time  for  making  an  organized  and 
systematic  attempt  to  investigate  that  large 
group  of  debatable  phenomena  designated  by 
such  terms  as  mesmeric,  psychical  and  spirit- 
ualistic. From  the  recorded  testimony  of  many 
competent  witnesses,  past  and  present,  including 
observations  recently  made  by  scientific  men  of 
eminence  in  various  countries,  there  appears  to 
be,  amidst  much  illusion  and  deception,  an  im- 
portant body  of  remarkable  phenomena,  which 
are  prima  facie  inexplicable  on  any  generally 
recognized  hypothesis,  and  which,  if  incontest- 
ably  established,  would  be  of  the  highest  possi- 
ble value.  Tlie  task  of  examining  such  residual 
phenomena  has  often  been  undertaken  by  indi- 
vidual effort,  but  never  hitherto  by  a  scientific 
society  organized  on  a  sufficiently  broad  basis." 
The  society's  membership  has  included  the  names 
of  Henry  Sidgwick  (the  first  president),  A.  J. 
Balfour,  W.  F.  Barrett,  Balfour  Stewart,  Ed- 
mund Gurney,  Frederic  W.  H.  Myers,  Oliver 
Lodge,  William  Crookes,  Lord  Rayleigh  and 
Alfred  Russel  Wallace.  In  1884  an  American 
Society  for  Psychical  Research  was  established 
and  later  (1890)  incorporated  with  the  British 
society.  Similar  organizations  have  been  formed 
in  Germany  and  other  countries.  In  1904  the 
combined  membership  of  the  British  and  Amer- 
ican branches  exceeded  1,300  names.  The  rec- 
ords of  the  society  fill  more  than  twenty  volumes 
of  Proceedings  and  Journals.  Besides  these  offi- 
cial reports,  individual  members  have  published 
numerous  works  on  psychical  research.  The  in- 
vestigations of  the  Society  have  been  directed 
by  six   principal  committees  to  whom   the  fol- 


lowing tasks  were  severally  assigned  in  1882 : 
(i)  An  examination  of  the  nature  and  extent  of 
any  influence  which  may  be  exerted  by  one 
mind  upon  another,  apart  from  any  generally 
recognized  mode  of  perception.  (2)  The  study 
of  hypnosis,  trance,  clairvoyance  and  other  allied 
phenomena.  (3)  A  critical  revision  of  Reichen- 
bach's  researches  with  certain  organizations 
called  "sensitive."  (4)  An  investigation  into 
apparitions  and  haunted  houses,  (s)  An  inquiry 
into  the  various  physical  phenomena  commonly 
called  spiritualistic ;  with  an  attempt  to  discover 
their  causes  and  general  laws.  (6)  The  collec- 
tion and  collation  of  existing  materials  bearing 
on  the  history  of  these  subjects.  In  brief,  the 
work  of  the  committees  has  covered  the  sub- 
jects of  telepathy,  hypnosis,  trance,  automatisms, 
"magnetic  sensations,"  apparitions  and  "spirit- 
ualistic manifestations."  Three  principal  meth- 
ods have  been  employed  by  the  committees  and 
by  individual  members  of  the  Society:  (i)  the 
examination  of  accumulated  evidence  and  of 
current  cases ;  (2)  experimental  investigation, 
and  (3)  statistical  treatment.  The  first  of  these 
methods  has  been  used  widely  in  the  study  of 
apparitions  and  alleged  spiritualistic  phenomena 
—  ghost-stories  have  been  collected  and  noted 
mediums  examined ;  the  second,  in  hypnosis, 
in  tests  of  Reichenbach's  claims,  and  in  the  col- 
lection of  evidence  for  telepathy ;  and  the  third, 
in  interpreting  extensive  data  regarding  appari- 
tions and  hallucinations. 

The  results  obtained  by  the  several  commit- 
tees are  quite  unequal.  Investigations  into  the 
"magnetic  sense,"  into  clairvoj'ance,  haunted 
houses  and  the  grosser  physical  manifestations 
of  "spirits" — ^that  is,  raps,  table-tipping,  slate- 
writing,  levitation  and  "materializations" —  have 
turned  out,  on  the  whole,  negatively.  Many  in- 
stances of  fraud,  of  defective  observation  and  of 
involuntary  deception  have  been  brought  to  light. 
Hypnosis  and  allied  states  have  been  investi- 
gated, not  so  much  for  their  own  sake  as  for 
the  study  of  telepathy  and  of  subconscious  states. 
The  work  of  the  Society  may  be  said  to  centre 
in  the  questions  of  telepathy  and  the  existence  of 
mind  independently  of  the  body.  In  order  to 
secure  evidence  touching  both  these  matters  the 
Society  for  Psychical  Research  instituted,  in  the 
years  1889-92,  an  extensive  census  on  hallu- 
cinations. Answers  to  the  number  of  17,000 
were  returned  to  the  following  question ;  Have 
you  ever,  when  believing  yourself  to  be  com- 
pletely awake,  had  a  vivid  impression  of  seeing 
or  being  touched  by  a  living  being  or  inanimate 
object,  or  of  hearing  a  voice;  which  impression, 
so  far  as  you  could  discover,  was  not  due  to 
any  external  physical  cause  ?  About  one  tenth 
(1684)  of  the  answers  were  affirmative,  and,  of 
this  number  80  were  "death-coincidences,  that 
is,  cases  of  recognized  apparitions  occurring 
within  twelve  hours  of  the  death  of  the  person 
represented,  the  death  being  unknown  to  the 
percipient  at  the  time."  The  committee  in 
charge  of  the  census  draws  the  conclusion  that 
"between  deaths  and  apparitions  of  the  dying 
person  a  connection  exists  which  is  not  due  to 
chance  alone."  In  the  last  few  years,  the  Soci- 
ety has  devoted  much  attention  to  the  study  of 
trance  states  as  produced  in  certain  persons 
called  "sensitives."  This  study  is  said  to  furnish 
evidence  of  telepathy.    It  is  considered,  by  some 
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members  of  the  Society,  to  be  the  most  fruitful 
subject  for  further  investigation. 

The  achievements  of  psychical  research  are 
difficult  to  estimate.  The  movement  has  un- 
doubtedly contributed  to  knowledge  of  the  facts 
investigated  and  the  conditions  under  which 
these  facts  arise.  It  has  also  performed  a  serv- 
ice to  mankind  in  its  critical  examination  both 
into  the  validity  of  human  testimony  and  into 
certain  unreliable  factors  in  the  motives  to  the 
establishment  of  belief.  The  evidence  offered  for 
a  telepathic  agency  and  for  the  independent  ex- 
istence of  mind  apart  from  cerebral  functions 
is  considered  in  some  quarters  as  amounting  to 
proof;  in  others,  as  lending  probability  only  to 
these  hj'potheses ;  and,  by  many  educated  per- 
sons, as  entirely  lacking  in  cogency.  It  is  of 
importance  to  notice,  in  this  connection,  that  be- 
lief in  the  factual  basis  of  telepathy  —  that  is, 
in  the  influence  of  one  mind  upon  another 
where  no  physical  medium  has  yet  been  dis- 
covered —  does  not  necessarily  imply  a  theory  re- 
garding the  nature  of,  and  the  conditions  un- 
derlying, such  influence.  Various  hypotheses  in- 
tended to  explain  the  facts  in  question  have  been 
offered,  but  no  one  of  them  has  as  yet  found 
general  acceptance. 

Psychical  research,  in  so  far  as  it  examines 
conscious  experience,  sustains  a  somewhat  inti- 
mate relation  to  psychology;  although  it  is  more 
closely  allied  to  abnormal  than  to  general  psy- 
chology. It  should  be  pointed  out,  however,  that 
its  aims,  and,  in  some  respects,  its  methods,  also, 
bring  it  into  closer  relation  to  certain  practical 
aspects  of  life  and  to  philosophy  than  to  psy- 
chology. 

Consult :  Proceedings  of  the  Society  for  Psy- 
chical Research;  Gurney,  'Phantasms  of  the 
Living*  (1886)  ;  Myers,  'Human  Personality 
and  Its  Survival  of  Bodily  Death'  (1903)  ; 
Parish,  'Hallucinations  and  Illusions'  (1897); 
Podmore,  'Studies  in  Psychical  Research' 
(1897)-  L  M.  Bentley, 

Assistant     Professor     of     Psychology,     Cornell 
Unkcrsity. 

Psy'chidae,  a  family  of  moths  (q.v.). 

Psychological  Apparatus.  The  object 
of  the  psychological  laboratory  is,  in  brief, 
to  standardize  the  conditions  of  introspection 
(see  Psychology)  ;  to  make  it  possible  that 
psychological  observations  shall  be  taken  in  the 
most  favorable  circumstances,  so  that  they  may 
be  repeated  (.by  the  same  or  by  other  observers), 
isolated  and  varied.  It  is  only  under  these  ex- 
perimental conditions  that  the  results  of  intro- 
spection can  lay  claim  to  universal  validity. 
The  single,  hap-hazard  observation,  made  under 
all  the  distractions  of  ordinary  life,  is  worth  as 
little  in  psychology  as  it  would  be  in  physics  or 
physiology.  Hence  it  was  nothing  less  than  a 
revolution  in  psychology  when  W.  Wundt 
founded  in  1879,  at  Leipsic,  the  first  psycholog- 
ical laboratory  that  the  world  had  known. 
Wundt's  example  was  quickly  followed  in  Amer- 
ica by  G.  S.  Hall,  who  founded  a  laboratory  in 
1881  at  the  Johns  Hopkins  University.  At  the 
present  time,  all  the  more  important  seats  of 
learning  in  Germany  and  the  United  States  are 
equipped  with  psychological  laboratories,  while 
there  are  a  large  number  distributed  through 
the  other  civilized  countries  of  the  world. 

To  give  an  idea  of  the  problems  with  which 


the  experimental  psychologist  is  busied,  we  may 
mention  some  of  Wundt's  early  apparatus  and 
the  questions  which  he  hoped  to  solve  by  their 
aid.  In  1861  Wundt  devised  the  complication 
pcnduhim  (Fig.  1)  in  order  to  determine  the 
behavior  of  attention  under  the  influence  of  two 
simultaneous  stimuli.  Suppose  that  I  am  sub- 
jected, at  one  and  the  same  time,  to  a  sight  and 
a  sound.  Do  I  hear  and  see  together?  Do 
I  see  before  I  hear,  or  hear  before  I 
see?  The  question  was  of  great  practical 
importance,  since  it  was  involved  in  the  "eye 
and  ear"  method  then  in  vogue  for  a  certain 
type  of  astronomical  observations.  Its  general 
psychological  importance  is  obvious.  The  in- 
strument, now,  "consists  of  a  large  heavy 
wooden  pendulum.  The  bulb  carries  a  pointer, 
which  as  the  pendulum  swings  passes  over  a 
circular  scale.  Near  the  point  of  rotation  m 
there  is  fi.xed  to  the  stem  a  horizontal  metal  bar 
w.  A  movable  vertical  standard  h  has  attached 
to  it  a  metal  spring,  also  in  the  horizontal  line. 
The  spring  is  fixed  in  such  a  way  that  the  bar 
w  in  passing  by  produces  a  short  single  click, 
the  end  of  the  bar  and  the  point  of  the  spring 
just  touching  each  other,  whfle  the  shock  is  so 
slight  that  the  course  of  the  heavy  pendulum 
is  not  noticeably  affected.  By  watching  the 
course  of  the  pointer  attached  to  the  bulb  of  the 
pendulum,  while  the  upper  part  of  the  instru- 
ment remains  concealed,  we  can  determine  at 
what  point  of  its  passage  to  or  fro  the  click 
of  the  spring  takes  place.  For  example,  if  the 
pointer  appears  to  be  at  e'  at  the  moment  of  the 
sound,  the  bar  ss  will  be  in  the  position  ab,  and 
this  will  mean  that  the  passage  is  put  too  early. 
If  the  pointer  seemed  to  be  at  e" ,  the  bar  would 
be  in  the  position  cd,  and  this  would  mean  that 
the  passage  was  put  too  late.  If  we  know  the 
duration  and  amplitude  of  the  pendular  vibra- 
tion, and  measure  the  angular  difference  between 
e'  or  e"  and  the  actual  point  at  which  the  bar 
«  comes  in  contact  with  the  spring,  we  can 
easily  calculate  the  interval  between  the  giving 
of  the  sound  and  its  apperception."  The  instru- 
ment has  been  gradually  refined,  and  its  scope 
extended,  until  it  now  has  the  form  shown  in 
Fig.  2. 

Another  of  Wundt's  early  experiments  was 
made  to  determine  the  range  of  consciousness 
for  auditory  impressions.  I  hear  a  number  of 
similar  sounds ;  say,  of  metronome  strokes.  How 
large  a  group  can  I  keep  in  mind  at  once?  I 
must  not  count ;  for  that  would  mean  a  separate 
attention,  and  a  verbal  association,  to  every 
sound.  Suppose  that  a  group  of  20  strokes, 
marked  off  by  bell-tones,  is  followed  by  a  group 
of  21,  marked  off  in  the  same  way.  Do  the 
two  groups  appear  the  same,  or  can  I  tell  that 
they  are  of  different  lengths?  This  question 
was  answered  by  Wundt  by  aid  of  the  instru- 
ments shown  in  Fig.  3.  The  metronome  M 
gave  the  series  of  sounds,  and  the  limits  of  the 
series  were  indicated  by  the  bell  G.  Fig.  4 
shows  a  later  and  better  instrument,  for  the 
determination  of  the  range  of  consciousness  to 
visual  impressions. 

A  third  experiment  concerns  our  judgment 
of  time  intervals.  A  wheel,  driven  by  clock- 
work, carries  a  pointer  which  clicks  against  con- 
tact strips  arranged  along  the  circumference. 
The  instrument  is  shown  in  Fig.  5.  It  is  possi- 
ble to  give  two  clicks,  and  to  let  the  observer 
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arrest  the  clock  after  an  interval  which  seems 
to  him  to  be  equal  to  the  interval  that  separates 
the  clicks ;  or  to  sound  three  clicks, —  two  con- 
tinuous intervals, —  and  to  let  the  observer  judge 
of  the  equality  or  inequality  of  the  times  en- 
closed by  them ;  or,  finally,  to  sound  four  clicks, 
—  two  intervals  with  a  pause  between, —  and  to 
see  how  the  observer's  judgment  of  equality  or 
inequality  of  the  times  varies  with  variation  of 
this  intervening  pause.  A  newer  and  more 
elaborate  instrument  is  shown  in  Fig.  6. 

A  fourth  experiment,  known  as  the  "simple 
reaction  experiment,"  is  important  for  the  psycho- 
logical analysis  of  attention  and  action.  A  simple 
stimulus  (a  flash  of  light,  or  the  sound  of  a  ball 
falling  on  a  wooden  plate)  is  given  to  the  ob- 
server, and  he  replies  to  it  by  making  some 
simple  movement,  which  has  been  determined 
beforehand.  Instruments  are  so  arranged  that 
the  giving  of  the  stimulus  starts  an  electric 
clock,  and  the  responsive  movement  stops  it : 
so  that  the  time  elapsing  between  stimulus  and 
answer  to  stimulus  can  be  exactly  measured.  It 
is  clear  that  the  "reaction"  experiment  repro- 
duces for  us,  in  an  elementary  form,  the  con- 
sciousness of  voluntary  action.  We  see  or  hear 
something,  and  act  upon  it.  Since  the  experi- 
ment can  be  repeated  as  often  as  necessary,  it  is 
possible,  by  means  of, it,  to  subject  the  action 
consciousness  to  minute  and  refined  introspective 
examination.  We  find,  further,  that  the  time 
of  reaction  varies,  according  as  the  attention  is 
directed  predominantly  to  tlie  stimulus  or  to  the 
reaction  movement,  according  as  the  stimulus 
attended  to  is  to  be  apprehended  in  its  quali- 
tative or  intensive  character,  according  as  the 
observer  is  fresh  or  fatigued,  etc.  The  apparatus 
employed  are  shown  in  Fig.  7.  The  falling  of 
the  ball  upon  the  plate  in  F  starts  the  electric 
clock  H,  whose  unit  is  l-iooo  sec.  Pressure  of 
the  finger  upon  the  key  U  stops  the  clock :  this 
pressure  constitutes  the  movement  of  reaction. 
C  is  a  hammer,  whose  time  of  fall  is  constant ; 
it  serves  to  check  the  accuracy  of  the  clock 
(chronoscope).  The  other  instruments  figured 
are  subsidiary.  Fig.  8  shows  an  elaborate  ap- 
paratus for  giving  visual  stimuli  in  reaction  work. 
The  reaction  experiment  may  be  adapted  to 
more  complex  consciousnesses.  Thus  the  ob- 
server may  be  told  that  he  will  hear  either  a 
noise  or  a  tone :  he  is  not  to  move  until  he  is 
sure  of  the  stimulus  given  (discrimination  re- 
action). Or  he  may  be  told  that  he  will  hear 
either  a  noise  or  a  tone,  and  that  he  is  to  react 
to  noise  with  the  right  and  to  tone  with  the  left 
hand  (choice  reaction).  Or  again,  the  stimulus 
may  be  a  spoken  word,  to  which  the  observer 
reacts  by  speaking  a  second  word  which  he  has 
associated  to  the  stimulus.  Instruments  have 
been  devised  which  meet  the  requirements  of 
these  and  of  many  other  variations  of  the  ex- 
perimental procedure. 

The  four  experiments  thus  far  discussed  are 
typical  of  the  problems  with  which  experimental 
psychology  set  out.  In  a  well-equipped  modern 
laboratory,  the  apparatus  fall  into  three  main 
groups :  demonstration  instruments,  with  which 
experiments  may  be  performed  upon  the  lec- 
turer's desk ;  class  instruments,  which  are  put 
into  the  hands  of  undergraduate  students  for 
training  and  drill-work ;  and  research  instru- 
ments, the  materials  of  investigation  by  grad- 
uate students  and  by  the  instructing  staff.     As 


an  illustration  of  the  demonstration  group,  we 
may  cite  Wundt's  apparatus  for  negative  after- 
images of  vision  (Fig.  9).  A  large  circle  of 
colored  glass,  placed  directly  behind  a  ground 
glass  plate,  and  illuminated  by  a  powerful  lamp, 
is  fixated  by  the  members  of  the  class  for  some 
30  seconds.  At  the  end  of  this  time  a  screen  is 
dropped  between  colored  glass  and  lamp.  The 
ground  glass  surface  then  appears,  as  a  light 
gray ;  and  upon  this  gray  background  the  after- 
image of  the  colored  stimulus  develops.  As  an 
illustration  of  the  second  group,  we  may  men- 
tion an  apparatus  for  the  determination  of  the 
minimum  visibile  of  distance  (Fig.  10).  Two 
black  points  appear  upon  a  white  cardboard  sur- 
face. The  one  point  is  fixed :  it  is  painted  upon 
the  back  surface  of  a  sheet  of  glass  which  cov- 
ers the  cardboard.  The  other,  painted  upon 
the  cardboard  background,  can  be  moved  to  or 
from  the  fixed  point  by  means  of  a  micrometer 
screw  (reading  to  1-200  mm.)  placed  at  the  side 
of  the  frame.  The  problem  is  to  determine  the 
least  separation  of  the  points  which  (under 
given  conditions  of  experimentation)  can  still 
be  perceived  by  the  observer.  Finally,  as  an 
illustration  of  a  recent  research  instrument,  we 
may  refer  to  the  drop-tachistoscope  for  range 
of  visual  attention  shown  in  Fig.  11  (see  Fig.  4). 

The  range  of  psychological  instruments  is 
very  wide.  In  the  sphere  of  sensation,  we  have 
apparatus  for  work  on  color  mi.xture,  contrast, 
adaptation,  after-images,  color  blindness,  and 
the  spatial  distribution  of  the  retinal  sensitivity ; 
for  work  on  tonal  fusion,  beats,  combination 
tones  ;  for  work  on  the  sensations  of  pressure, 
warmth  and  cold,  on  the  sensations  of  taste  and 
•smell,  and  on  the  organic  (muscular,  articular, 
etc.)  sensations.  In  the  sphere  of  affection,  we 
have  instruments  which  register  exactly  the 
bodily  changes  that  accompany  change  in  the 
affective  disposition  (pleasantness  and  un- 
pleasantness) :  pulse  recorders  or  sphygmo- 
graphs,  breathing  recorders  or  pneumographs, 
volume  recorders  or  plethysmographs,  and 
strength  recorders,  ergographs  and  dynamo- 
graphs.  In  the  sphere  of  attention,  we  have 
instruments  for  measuring  the  duration  and  the 
range  or  span  of  the  attentive  state.  In  the 
sphere  of  perception,  we  have,  for  example,  all 
sorts  of  instruments  for  the  analysis  and  synthe- 
sis of  visual  space  perception :  among  them  the 
familiar  stereoscope,  and  its  converse,  the  pseudo- 
scope;  instruments  for  the  measurement  of  the 
various  types  of  optical  illusion,  and  so  on. 
Jlemory  and  association  have  a  whole  labor- 
atory of  apparatus  of  their  own :  one  of  these, 
which  exposes  at  regular  intervals  a  series  of 
words  or  syllables  to  be  memorized,  is  shown 
in  Fig.  12. 

It  should  be  clear,  even  from  this  hasty  and 
imperfect  survey,  that  the  arrangement  and  fur- 
nishing of  a  modern  psychological  laboratory  is 
a  very  complicated  matter.  There  must  be  a 
large  lecture  room,  fitted  with  all  conveniences 
for  desk  demonstrations  and  class  experiments. 
There  must  be  a  dark  room,  for  work  in  psy- 
chological optics,  and  an  absolutely  quiet  room, 
for  work  in  psychological  acoustics.  There 
should  be  a  special  room,  specially  ventilated, 
for  work  on  olfactory  sensation  and  perception. 
There  must  be  a  series  of  fairly  large  and  well 
lighted  rooms  for  the  group  work  of  under- 
graduate students.     There  must  be  a   series  of 
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closet-rooms  for  the  research  students.  There 
must  be  research  laboratories  for  the  mstruct- 
ing  staflf.  There  must  be  a  workshop :  or  rather, 
there  should  be  two  workshops,— one  in  the 
general  laboratory,  in  which  the  students  them- 
selves may  assemble  complicated  pieces,  and 
make  the  necessary  modifications  in  existing  in- 
struments; and  another  sacred  to  the  mechani- 
cian who  is  an  indispensable  part  of  the  staff 
of  an  adequate  laboratory.  Every  new  mvesti- 
gation  — and  experimental  psychology  presents 
far  more  novel  problems  than  can  be  solved,  at 
the  present  rate  of  work,  in  a  human  genera- 
tion—demands its  own  new  set  of  instruments. 
It  must  be  confessed  that,  as  things  are,  psy- 
chology is  for  the  most  part  rather  shabbily 
housed.  The  science  of  mind  appeared  on  the 
scene  later  than  the  .sciences  of  life  and  of  in- 
organic nature;  and,  when  it  came,  funds  and 
buildings  were  very  largely  preempted.  There 
arc,  however,  some  signs  that  it  is  coming  to 
its  rights  in  this  regard;  and  the  next  ten  years 
should  see  a  very  considerable  improvement  in 
the  material  conditions  under  which  experi- 
mental psychologists  are  called  upon  to  work 
in  colleges  and  universities. 
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Psychology  has  been  defined,  from  time 
immemorial,  as  the  science  of  mind.  This 
definition,  which  agrees  well  with  the  etymolog- 
ical meaning  of  the  word  "psychology,"  may  be 
accepted  by  the  modern  psychologist,  provided 
that  its  two  terms  ("science"  and  "mind^')  are 
themselves  correctly  defined.  This  is  an  impor- 
tant point:  for  it  is  clear  that  the  terms  of  a 
definition  must  be  mutually  compatible.  If  we 
speak  of  a  "science  of  mind,"  we  must  define  the 
word  "science"  in  such  a  way  as  to  make  it 
cover  the  field  of  mental  phenomena,  and  we 
must  define  the  word  "mind"  in  such  a  way  as 
to  make  it  amenable  to  scientific  treatment.  To 
speak  of  a  "science  of  mind"  when  one  meant 
by  "mind"  something  outside  and  beyond  the 
reach  of  scientific  method  would  be  absurd. 

The  general  characteristic  of  science  is  just 
its  method.  AH  science  proceeds  by  observa- 
tion ;  but  the  term  science  is  not  usually  applied 
to  any  body  of  knowledge  until  it  has  reached 
the  stage  of  experiment, —  the  stage,  that  is,  at 
which  its  observations  can  be  taken  under  stand- 
ard conditions,  can  be  repeated,  isolated,  and 
varied  at  will.  Further,  the  term  science  is  usu- 
ally reserved  for  classified  and  coherent  know- 
ledge ;  for  experimental  observations  that  can  be 
grouped  together,  as  illustrative  of  some  natural 
law  or  uniformity.  One  of  the  tests  of  a  science, 
from  this  point  of  view,  is  its  capacity  to  predict, 
on  the  basis  of  natural  law,  what  will  happen, 
under  given  conditions,  in  the  individual  case. 
Yet  again,  the  term  science,  in  its  strictest  sense, 
is  reserved  for  explanatory  knowledge :  the  ob- 
servations must  not  only  be  accurate,  must  not 
only  fall  into  groups,  under  general  laws,  and 
thus  render  it  possible  to  predict  the  outcome  of 


new  observations,  but  must  also  be  linked  with 
and  referred  to  their  own  causes  or  conditions  in 
the  world  at  large.  Experiment,  uniformity,  and 
explanation,— these  are  the  three  tests  which 
psychology  must  satisfy,  if  it  is  to  rank  as  a 
science  among  the  sciences. 

Within  the  scope  of  these  general  require- 
ments, the  sciences  are  differentiated  by  differ- 
ences of  their  subject-matter. _  Now  the  subject- 
matter  of  psychology  is  mind :  not  mind  as 
popularly  understood,  perhaps,  but  mind  which  is 
accessible  to  experiment,  mind  whose  uniform- 
ities we  can  discover,  mind  whose  processes  we 
can  explain.  Descartes,  when  he  set  to  work 
to  reconstitute  philosophy,  took  his  stand  upon 
the  proposition  "I  think."  It  is  a  long  two  hun- 
dred and  fifty  years  since  Descartes  gave  his 
'Discourse*  to  the  world;  and  what,  to  him, 
was  metaphysical  speculation  has  now  become 
an  unquestioned  belief  of  common  sense.  We 
all  tend  to  look  at  mind  as  Descartes  looked  at 
it;  we  all  tend  to  say  "I  think,"  and  so  to 
separate  the  "I,*  as  active  thinker,  from  the 
"thought"  which  is  the  result  of  the  I's  activity. 
Psychology  cannot  recognize  this  distinction. 
The  datum  for  a  psychology,  if  it  is  to  be  a 
scientific  psychology,  is  rather  "Thought  goes 
on :"  "there  are  processes  of  thought  in  the 
world."  And  so  the  subject-matter  of  psychol- 
ogy is  thought  just  as  thought  exists,  thought 
looked  at  for  its  own  sake  and  interest.  Or 
rather,  since  mind  is  a  wider  term  than  thought, 
and  covers  the  facts  of  feeling  and  of  will  as  well 
as  the  facts  of  intellect,  the  subject-matter  of 
psychology  is  mental  process :  the  whole  tangle 
of  thoughts,  memories,  fancies,  feelings,  emo- 
tions, resolves,  desires,  aspirations,  that  make 
up  our  mind  as  we  look  at  it  from  moment  to 
moment.  The  problem  of  psychology  is  to  bring 
order  into  this  chaos,  to  reduce  the  infinite  va- 
riety of  our  immediate  experience  to  a  coherent 
and   manageable   system. 

If  it  be  asked  how  precisely  this  material  dif- 
fers from  the  material  upon  which  other  sciences 
are  working,  what  is  the  criterion  that  differen- 
tiates the  subject-matter  of  psychology  from 
the  subject-matter  of  physics,  the  reply  is  sim- 
ple. Mental  process,  the  material  of  psychology, 
is  confined  to  the  experience  of  a  single  indi- 
vidual ;  psychological  experience  is  unshared  ex- 
perience. The  universe  of  nature  is  common  to 
all  of  us;  the  universe  of  mind  is  open  but  to 
one, —  to  each  man  his  own.  The  laws  of  phys- 
ics and  of  physiology  take  no  account  of  the 
individual :  sound  is  a  certain  motion  of  the 
air  waves,  digestion  is  a  certain  sequence  of 
chemical  changes ;  and,  the  phenomena  of  sound 
and  of  digestion  are  treated  abstractly,  so  that 
we  can  conceive  of  a  deaf  man  as  understand- 
ing acoustics,  or  of  an  an.Testhetic  patient  as 
familiar  with  physiological  chemistry.  Psy- 
chology, on  the  other  hand,  deals  with  the  sound 
as  we  hear  it,  with  the  hunger  and  thirst  that 
we  feel ;  and  these  experiences,  however  ac- 
curately we  may  express  them  in  words,  are,  as 
experiences,   incommunicable. 

Two  results  follow  from  this  peculiarity  of 
psychological  subject-matter.  The  first  is  that 
the  method  of  psychology  differs  from  the  meth- 
ods of  the  physical  sciences.  All  science  de- 
mands observation,  we  have  said ;  all  exact 
science  demands  experiment.  So  far,  then,  all 
scientific  method  is  one  and  the  same.  But  the 
observations    and    experiments    of    physics    and 
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cliemistry,  physiology  and  zoology,  are  made 
upon  material  that  is  common  scientific  property ; 
the  observations  and  experiments  of  psychology 
are  made  upon  private  property,  and,  more  than 
that,  upon  property  which  is  inalienable.  If  we 
class  the  former  all  together  as  inspection,  we 
may  oppose  the  latter  to  them  as  introspection. 
In  the  physical  sciences  we  look  out  upon  a 
world  that  is  shared  by  everyone  alike;  in  psy- 
chology we  look  within,  upon  our  personal 
world.  From  this  difference  in  method  it  fol- 
lows, in  the  second  place,  that  the  need  of  an 
experimental  verification  of  results  is  more  press- 
ing in  psychology  than  in  any  other  department 
of  science.  If  we  cannot,  in  some  way,  trans- 
cend the  intrinsic  defect  of  introspection,  its  per- 
sonal and  individual  character,  we  are  likely  to 
have  as  many  psychologies  as  there  are  psychol- 
ogists to  introspect.  In  actual  fact,  the  history 
of  psychology  records  not  a  few  cases  of  intro- 
spective deadlock, —  of  observation  pitted  against 
contrary  observation.  It  was  not  until  the  intro- 
duction of  the  experimental  method  in  psychol- 
ogy that  this  danger  ceased  to  be  serious. 

"But,"  it  may  be  asked,  "is  modern  psychol- 
ogy really  free  from  this  danger?  Are  all  psy- 
chologists always  agreed?  Are  there  not  still 
schools  of  psychology?"  To  answer  these  ques- 
tions we  must  distinguish  a  little.  In  principle, 
modern  psychology  is  free  from  the  danger  of 
introspective  deadlock.  Divergent  observations 
are  still  made,  in  plenty;  but  psychology  herself 
furnishes  the  means  of  reconciling  the  diver- 
gence. Let  us  take  an  illustration  from  physics. 
Two  competent  observers  may  be  analyzing  a 
compound  body  by  the  spectroscopic  method :  the 
one  may  find  the  lines  of  a  certain  rare  element, 
the  other  may  be  wholly  unable  to  see  these 
lines.  Both  analyses  are  published.  We  read 
them,  and  notice  that  they  disagree.  Do  we  at 
once  lose  confidence  in  the  method?  Not  at  all: 
we  simply  hold  our  judgment  in  suspense  until 
further  observations,  by  the  same  method,  are 
forthcoming.  We  say  that  there  must,  in  the  one 
case  or  the  other,  have  been  some  unsuspected 
source  of  error  which  vitiated  the  result;  and  we 
appeal  to  the  method  itself  to  indicate  this  source 
of  error.  More  observations  are  made,  with 
stricter  regard  to  the  conditions  of  the  analysis : 
and  presently  we  reach  a  final  conclusion.  It  is 
precisely  the  same  in  psychology.  Experimental 
introspection  may  yield  conflicting  results,  as 
does  experimental  inspection.  But  we  have 
merely  to  go  on  experimenting,  and  the  true 
result  will  ultimately  emerge.  In  principle,  then, 
psychology  has  nothing  to  fear  from  this  par- 
ticular danger.  On  the  other  hand,  it  must  be 
frankly  admitted  that  there  are  many  and  vari- 
ous schools  of  psychology.  Only,  the  points  of 
disagreement  are  points  that  lie  outside  of  psy- 
chology itself.  Let  us,  again,  take  an  illustra- 
tion from  the  sciences  of  nature.  Listen  to  a 
group  of  mathematicians  discussing  the  character 
of  the  infinitesimal :  to  a  group  of  physicists  dis- 
cussing the  definition  of  energy :  to  a  group  of 
physiologists  discussing  the  mechanics  of  life. 
To  hear  them,  one  would  think  that  the  status 
of  their  respective  sciences  was  precarious  in  the 
extreme.  Yet  we  all  make  use  of  the  calculus; 
we  build  locomotives  and  power-plants  and  rely 
upon  the  balance  and  the  thermometer :  nay,  we 
trustour  actual  lives  to  the  surgeon  and  the  phys- 
ician. Moreover,  the  practical  work  of  all  these 
sciences  goes  on,  and  goes  on  with  increasingly 


fruitful  result,  despite  the  theoretical  difficulties 
that  lie  behind  it.  So  it  is  in  psycholog>'. 
Psychologists  are  apt  to  dispute  the  greater  and 
more  fundamental  issues  that  lie  before  and 
after  their  science:  these  issues  will  always  be 
disputed,  so  far  as  we  can  see,  while  human 
nature  remains  human  nature,  and  men  are  in- 
dividualized by  training  and  temperament  to 
envisage  the  universe  from  different  points  of 
view.  In  a  general  sketch,  like  the  present,  such 
differences  must  be  baldly  and  plainly  stated. 
The  reader  must,  therefore,  be  warned  not  to  lay 
too  much  stress  upon  them.  The  extreme  opin- 
ions of  opposing  schools  shade  into  one  another 
by  imperceptible  gradations.  And  however  ex- 
treme they  may  be,  they  have  little  if  any  bearing 
upon  the  practical  work,  the  teaching  and  in- 
vestigation, of  mental  science. 

Tlie  Problem  of  Psychology. —  We  said  above 
that  the  problem  of  a  scientific  psychology  is  to 
bring  order  into  the  chaos  of  the  immediate  ex- 
perience. We  rnay  now  note  that,  chaotic  as 
this  experience  is,  it  nevertheless  is  something 
more  than  chaos ;  it  groups  itself,  roughly  and 
indefinitely,  no  doubt,  but  still  quite  noticeably. 
If  we  reserve  the  wider  term  "mind"  for  the  sum 
total  of  mental  processes  running  their  course 
betweeii  birth  and  death,  we  may  say,  first  of  all, 
that  mind  splits  up  into  "consciousnesses."  A 
consciousness  is  a  mental  present :  a  mind  that 
has  a  temporal  "now"  stamped  upon  it ;  a  bit  of 
mind  that  is  occupied  with  a  single,  however 
complicated,  topic.  Thus,  to  put  the  matter 
crudely,  we  begin  the  day  with  a  getting-up 
consciousness;  this  is  followed  by  a  breakfast 
consciousness ;  this  by  a  newspaper  or  a  corre- 
spondence consciousness ;  this  by  a  daily-work 
consciousness ;  this  by  a  luncheon  consciousness ; 
and  so  on.  The  divisions  are  real,  even  if  they  are 
not  very  accurate  or  precise.  We  notice,  further, 
that  these  consciousnesses  themselves  fall  into 
groups.  Sometimes  we  are  stirred  and  moved 
by  the  topic  of  consciousness :  we  are  ill- 
humored,  angry,  anxious,  pleased,  relieved,  ag- 
grieved, hopeful,  satisfied,  and  what  not. 
Sometimes  we  are  passive,  indifferent,  tak- 
ing things  as  a  matter  of  course.  Some- 
times we  are  hard  at  work,  resolute  to 
solve  a  problem  or  to  overcome  a  dif- 
ficulty or  to  extricate  ourselves  from  an  em- 
barrassing position,  bending  all  our  energies 
upon  a  given  end.  Sometimes,  again,  we  are  un- 
able to  concentrate  ourselves ;  we  are  talkative, 
reminiscential,  fanciful,  dreamy,  whimiscal.  A 
very  little  introspection  of  this  sort  will  suggest 
the  distinction  of  the  great  mental  categories  of 
memory,  attention,  imagination,  emotion,  etc. 
Once  more,  we  notice  that  the  consciousnesses 
which  fall  under  these  categories  are  complex. 
Take  the  emotion  of  anger.  It  is  not  a  simple, 
unanalyzable  experience,  but  is  made  up  of  part- 
processes.  There  is  the  idea  of  the  scene  or  act 
that  has  called  up  the  anger ;  the  idea  of  retalia- 
tion;  the  feeling  of  injury  or  of  wounded  self- 
esteem;  all  sorts  of  memories  of  one's  own  or  of 
others'  conduct  on  similar  past  occasions;  and 
all  sorts  of  "bodily"  feelings, —  a  choking  or 
strangling,  perhaps,  or  a  feeling  of  strength  and 
power,  coming  with  a  brace  of  the  body  and  a 
clenching  of  the  fist.  These  part-processes  are 
readily  distinguishable ;  and  they  take  us  a  step 
further  in  the  analysis  of  consciousness,  and 
show  us  the  concrete  processes  that  are  termed, 
technically,  perception  and  idea,  feeling  and  de- 
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sire,  etc.  Lastly,  we  may  notice,  after  a  little 
scrutiny,  that  these  processes  in  their  turn  are, 
literally,  concrete:  not  simple,  but  made  up  of 
simpler  elements.  My  idea  of  retaliation,  for 
instance,  is  an  idea  of  something  that  would 
take  time  for  its  fulfilment,  of  something  that 
would  run  its  course  in  stages  or  phases.  And 
it  is  more  than  probable  that  each  one  of  the 
stages  would,  under  accurate  observation,  turn 
out  to  be  a  concretion  and  not  an  elementary 
process. 

Now  this  work  of  analysis,  which  we  have 
so  far  pursued  without  the  aid  of  any  technical 
method,  constitutes  the  first  part  of  the  real 
protilem  of  psychology.  The  psychologist  is 
called  upon,  first  of  all,  to  determine  the  number 
and  nature  of  the  mental  elements.  Mind,  like 
all  other  organizations, —  like  the  natural  world 
itself, —  is  built  up  from  certain  irreducible  ele- 
ments; and  if  we  are  properly  to  understand  it, 
we  must  catalogue  and  describe  its  elementary 
processes.  Psychologists  are  nowadays  fairly 
well  agreed  that  the  mental  elements  are  of  two 
kinds  or  classes:  sensations  (blue,  cold,  sour, 
the  tone  C,  the  sensations  of  pressure  on  the 
skin,  of  muscular  contraction,  of  smell,  etc.),  the 
ultimate  constituents  of  the  intellectual  life,  and 
affections  (pleasant,  unpleasant),  the  ultiinate 
constituents  of  the  life  of  feeling  and  emotion. 
There  is  no  simple  process  underlying  tlie  voli- 
tional life ;  all  acts  of  will,  all  resolutions  and 
choices,  are  made  up  of  sensations  and  affections 
in  conjunction.  On  the  other  hand,  mind  is  not 
adequately  described  as  a  resultant  or  derivative 
of  the  two  elements.  It  is  true  that  every  con- 
sciousness, in  the  last  resort,  is  compounded  of 
so  many  sensations  and  a  certain  affection.  But 
we  find  that  the  elementary  processes  of  a  con- 
sciousness may  differ,  not  only  in  degree  or  in- 
tensity (as  strong  and  weak,  loud  and  faint), 
but  also  in  clearness  or  distinctness.  So  we  may 
speak  of  a  "state"  of  consciousness,  very  much 
as  we  speak  of  the  state  of  the  roads,  or  of  the 
weather,  or  of  a  man's  affairs.  We  speak  always 
in  terms  of  the  same  material :  in  terms  of  the 
road-bed,  of  rain  and  shine,  of  capital  and  in- 
terest. In  the  case  of  consciousness,  we  speak 
always  in  terms  of  the  ultimate  elements,  sen- 
sations and  affections.  Only,  as  the  road  may  be 
firm  or  muddy,  the  weather  clear  or  threatening, 
the  financial  outlook  good  or  bad,  so  may  the 
processes  in  consciousness  be  clear  or  obscure, 
distinct  or  indistinct,  powerful  and  insistent  or 
ineffective,  overshadowed  by  rival  processes.  It 
is  worth  noting  that  modern  psychology  thus 
finds  a  use  for  the  phrase  *state  of  consciousness* 
which  is  altogether  different  from  its  use  in  the 
older  psychology.  When  consciousness  was 
identified  with  the  "I,"  the  phenomena  that  we 
now  call  processes  of  consciousness  were  natur- 
ally identified  with  the  "states"  or  "manifesta- 
tions" of  the  active  principle ;  and  even  to-day, 
in  popular  writing,  the  phrase  "states  of  con- 
sciousness" is  oftentimes  employed  with  the 
meaning  of  "conscious  processes."  Such  confu- 
sion of  language  can  only  minister  to  confusion 
of  thought.  The  processes,  the  materials  of 
consciousness,  are  one  thing;  the  state  or  con- 
dition in  which  the  materials  are  presented  is 
another. 

The  most  important  states  of  consciousness, 
in  the  normal  life,  are  those  of  attention  and  in- 
attention. In  attention,  the  processes  that  make 
up    a    consciousness    run    their    course    at    two 


different  levels.  The  processes  attended  to  are 
more  clear  and  distinct,  sometimes  are  stronger 
and  last  longer  than  their  fellows ;  the  processes 
attcnded-from  are  depressed,  checked,  obscured. 
In  inattention,  all  the  processes  run  at  the  same 
low  level. 

Analysis,  then,  the  first  part  of  the  problem 
of  psychology,  leaves  us  with  the  two  ele- 
mentary processes,  sensation  and  affection,  and 
with  the  elementary  states  of  attention  and  inat- 
tention. The  psychologist  is  next  required  to 
bring  the  results  of  his  analysis  together,  to 
make  a  synthesis,  to  formulate  laws  of  the  con- 
nection of  the  elements.  The  synthesis  is  tested, 
at  every  step,  by  appeal  to  introspection,  that  is, 
to  the  actual  facts  of  inental  experience.  If  the 
analysis  has  been  faulty,  the  reconstruction  will 
be  faulty,  will  not  square  with  the  facts ;  the 
method  thus  becomes  its  own  test  of  truth. 
Proceeding  in  this  way,  psychology  is  able  to 
rise  to  laws  or  uniformities ;  it  states  the  laws 
of  color  inixture,  the  laws  of  affective  sequence 
and  composition,  the  limits  of  the  grasp  and 
duration  of  attention.  Proceeding  still  further 
along  the  same  road,  it  states  the  laws  of  the 
association  of  ideas,  or  of  the  expression  of  the 
emotions.  In  time,  it  becomes  quantitative,  and 
gives  numerical  formulae  for  the  intensity  of  a 
color  contrast  or  the  trustworthiness  of  mem- 
ory. In  doing  all  this,  it  is  simply  following  the 
example  of  the  sciences  of  nature,  organizing 
and  systematizing  its  material. 

If,  now,  psychology  went  no  farther,  it  would 
still  have  claims  to  rank  as  a  science.  But  it 
would  be  a  merely  descriptive,  not  an  explana- 
tory science.  As  a  matter  of  fact,  it  goes  on  to 
explain  its  phenomena,  to  give  the  conditions 
under  which  they  occur  or  appear.  And  at  this 
point  we  come  upon  one  of  those  theoretical  dif- 
ferences of  which  we  spoke  above.  What  are 
the  conditions  of  a  inental  process?  Some  psy- 
chologists affirm  that,  as  the  mind  is  always 
found  together  with  a  living  body,  so  it  is 
always  conditioned  upon  physiological  processes ; 
a  mental  formation  or  concretion  is  to  be 
explained  by  reference  to  the  bodily  condition 
that  underlies  it.  Others,  again,  make  appeal  to 
unconscious  or  subliminal  mental  processes, 
which  are  the  condition  of  our  conscious  experi- 
ence, of  the  supraliminal  mind.  And  yet  others 
would  explain  mind  by  mind,  deriving  mental 
process  from  mental  process  by  a  principle  of 
mental  causality.  We  cannot  decide  between 
these  suggestions ;  limits  of  space  forbid  us  even 
to  give  an  adequate  account  of  them.  It  may  be 
said,  however,  that  the  second  is  the  least  satis- 
factory of  the  three,  while  controversy  is  keenly 
concerned  about  the  other  two.  The  experi- 
mental psychologists  tend,  perhaps,  rather 
toward  the  first  than  the  last. 

The  Method  of  Psychology. —  The  special 
method  of  psychology  is  experimental  intro- 
spection. Two  questions  arise  with  regard  to 
it.  Is  introspective  observation  ever  really 
valid?  And  is  the  experimental  method  ade- 
quate to  the  whole  mind,  or  only  to  its  simpler 
processes  ? 

It  has  been  objected  that  introspection  can 
never  yield  valid  results,  for  the  simple  reason 
that  it  interferes  with  the  course  of  conscious- 
ness. If  consciousness  is  made  up  of  mental 
processes,  then  introspection  itself  is  a  process 
or  a  group  of  processes.    Hence,  whenever  I  set 
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out  to  observe  a  given  complex,  I  introduce  into 
consciousness  (by  tbe  mere  fact  of  observation) 
another  complex,  which  must  clash  with  the 
object  of  my  observation.  But  that  is  a  poor 
method  which  interferes  with  the  very  thing 
which  it  purports  to  examine  and  describe! 
The  objection  is  usually  met  by  the  rule  that 
one  must  wait  to  observe  a  mental  process 
until  after  it  has  completed  its  passage ;  that 
introspective  examination  must  always  be  a  post 
mortt-m  examination.  On  this  rule,  every  intro- 
spection would  involve  memory,  and  be  subject 
to  the  errors  to  which  memory  is  subject; 
though  the  memory  is  in  play  so  soon  after 
the  event  to  be  remembered  that  these  errors 
may  be  considered  minimal.  In  reality,  both 
the  objection  and  its  answer  seem  to  beg  the 
question  of  what  introspection  is.  What  the 
psychologist  does,  when  he  introspects,  is  to 
experience  attentively,  to  live  attentively,  the 
process  under  investigation,  and  to  make  a 
report  about  his  experience  in  words.  No  new 
process  is  introduced  into  consciousness. 
Whether  the  words  that  describe  the  experience 
are  uttered  as  the  process  runs  its  course,  or 
are  pronounced  after  it  is  over,  will  depend 
upon  the  circumstances  of  observation  and 
upon  the  psychologist's  ability  and  training :  no 
single  rule  can  be  laid  down  in  the  matter.  As 
thus  understood,  there  can  be  no  question  but 
that  introspection  is  a  valid  form  of  scientific 
observation.  And  even  apart  from  this  theo- 
retical justification,  introspection  is  justified  by 
its  results. 

The  second  question,  that  of  the  scope  of 
experiment  in  psychology,  has  been  much  dis- 
cussed, and  with  very  different  results.  If  we 
face  it  in  the  light  of  history,  it  seems  to  answer 
itself.  Psychologists  were  told,  at  first,  that 
they  could  not  push  the  borders  of  experiment 
beyond  sensation.  But  they  invaded  the  spheres 
of  affection  and  attention.  They  were  then  told 
that  experiment  was  adequate  only  to  the 
simplest  states  and  processes  of  mind.  But  they 
experimented  upon  perception  .and  idea,  upon 
association  and  memory  and  imagination.  They 
were  told,  again,  that  experiment  could  never 
attain  to  the  purely  intellectual,  or  indeed  to 
any  of  the  higher  aspects  of  the  human  mind. 
But  they  made  e.xperiments  upon  judgment  and 
reasoning,  and  upon  the  resthetic  consciousness. 
It  is  true  that  these  latter  e.xperiments  are  few 
and  scattered,  and  that  whole  consciousnesses 
still  await  experimental  investigation.  But  there 
seems  to  be  no  doubt  that,  in  principle,  the  entire 
realm  of  mind  is  susceptible  to  experiment. 
With  a  method  thus  justified,  it  can  only  be  a 
matter  of  time  for  psychology  to  establish  her- 
self as  securely  as  physics  or  physiology. 

The  Various  Departments  of  Psychology. — 
Many  attempts  have  been  made  to  classify  the 
different  departments  of  psychology  in  accord- 
ance with  some  logical  plan.  As  no  such 
classification  has  received  general  acceptance,  we 
may  ourselves  abandon  the  attempt  to  be  logical, 
and  simply  pass  in  brief  review  the  most  im- 
portant branches  of  psychology  that  exist  at  the 
present  time. 

We  may  distinguish,  at  the  outset,  an 
analytical  from  a  genetic  psychology.  Defining 
roughly,  we  may  say  that  analytical  psychology 
takes  the  human  mind  as  it  is,  and  aims  to 
discover  its  elements  and  laws,  while  genetic 
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psychology  seeks  to  trace  the  growth  of  mind 
from  its  first  beginnings,  and  to  explain  the 
present  in  the  light  of  mental  history.  It  is 
needless  to  say  that  the  two  psychologies  over- 
lap at  many  points.  Analysis  can  seldom  be 
completed,  except  by  help  of  genetic  considera- 
tions ;  and  the  study  of  psychogenesis  implies, 
on  its  side,  an  analytical  knowledge  of  the  de- 
veloped mind.  Genetic  psychology  is  also 
termed  comparative  psychology,  and  has  various 
subdivisions :  animal  psychology,  child  psychol- 
ogy, the  psychology  of  adolescence,  etc. 

We  may  distinguish,  secondly,  between  quali- 
tative and  quantitative  standpoints  within  psy- 
chology. Suppose,  for  example,  that  I  am 
interested  to  determine  the  least  difference  be- 
tween two  weights  that  can  be  perceived  by 
the  lifting  hand.  The  numerical  result  that  I 
obtain  is  a  quantitative  result  in  analytical  psy- 
chology. If,  however,  I  attempt  to  trace  out  the 
various  conscious  factors  that  contribute  to  my 
judgment  of  difference  or  no-difference, —  fac- 
tors of  expectation,  of  habit,  of  fatigue,  of 
attention,  that  may  afifect  the  judgment;  factors 
of  attentive  comparison,  of  association,  of  first 
impression,  of  effort  or  ease,  that  may  directly 
prompt  the  judgment, —  then  I  am  performing 
a  qualitative  experiment.  The  two  sorts  of  re- 
sult should  always  go  side  by  side,  and  should 
(in  a  perfect  psychology)  run  exactly  parallel, 
— -a  numerical  statement  accompanying  the  in- 
troduction of  every  qualitative  term.  Both  are 
indispensable  to  complete  knowledge.  Genetic 
psychology  is,  at  present,  almost  entirely  quali- 
tative, and  will  probably  remain  so  for  a  con- 
siderable period.  It  is  but  the  other  day  that 
statistical  methods  were  introduced  into  the 
study  of  organic  evolution. 

We  may  distinguish,  once  more,  between 
psychology  as  a  science  of  mental  function  and 
psychology  as  a  science  of  mental  structure. 
The  difference  is  very  much  like  that  which 
obtains  between  anatomy  and  physiology.  Struc- 
tural psychology  seeks  to  discover  what  con- 
sciousness is  composed  of,  when  the  organism 
is  functioning  in  a  certain  way.  I  remember,  or 
I  recognize,  or  I  imagine.  What,  then,  are  the 
constituent  processes  of  the  memory  conscious- 
ness? What  is  my  mind  made  up  of,  when  I 
am  recognizing?  What  actually  takes  place, 
mentally,  when  I  imagine  ?  Many  interesting 
facts  have  been  brought  to  light  by  structural 
psychology.  Thus  it  has  been  shown  that,  when 
we  recognize  an  object,  we  ordinarily  do  so,  not 
by  way  of  a  comparison  of  the  perceived  thing 
with  its  memory  image,  but  simply  by  way  of 
a  diffused  "feeling  of  familiarity,*  consisting 
essentially  of  those  organic  (internal)  sensations 
which  enter  into  the  bodily  attitude  of  relief  or 
freedom  from  tension.  Functional  psychology 
seeks,  in  its  turn,  to  classify  and  derive  the 
functions  of  consciousness,  the  uses  to  which 
mind  is  put  in  the  service  of  the  organism. 
Thus  it  may  reduce  the  root-functions  of  mind 
to  those  of  cognition  and  interest,  and  trace  the 
differentiation  of  the  former  into  discrimina- 
tion, integration,  comparison,  etc.,  and  that  of 
the  latter  into  the  manifold  modes  of  conative 
(will)    and  emotive  consciousness. 

All  these  psychologies  are,  in  one  sense  of 
the  term,  individual  psychologies ;  they  discuss 
the  composition  or  genesis  of  a  single,  typical 
mind.     There  is,  however,  a  specific,  individual. 
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or  differential  psychology,  whose  problem  it  is 
io  trace  the  correlation  between  the  processes  or 
functions  characteristic  of  a  certain  type  of 
mind,  and  to  compare  this  with  other  nnnds  of 
different  types.  Thus  it  is  a  fact  of  individual 
psychology,  in  this  sense,  that  some  minds  de- 
pend mainly  upon  visual,  others  again  upon 
auditory,  and  still  others  upon  kinassthetic 
(motor)  images  in  the  processes  of  memory, 
imagination,  and  thought.  Over  against  individ- 
ual psychology,  in  this  meaning  of  the  word, 
stands  national  or  racial  psychology,  which  at- 
tempts to  discover  the  forms  of  thought  and 
feeling  characteristic  of  the  common  mind  of 
a  people. 

This  common  mind  is,  indeed,  a  fertile  field 
for  psychological  cultivation.  The  mind  of  a 
people  is,  from  one  point  of  view,  nothing  more 
than  the  aggregate  of  the  minds  of  the  indi- 
viduals composing  the  people.  There  are  no 
new  processes  in  the  common  mind :  common 
mental  processes  are  impossibilities.  From  an- 
other point  of  view,  however,  the  common  mind 
offers  a  distinct  problem  to  psychology.  The 
mental  productions  of  men  in  society  differ  from 
the  mental  productions  of  the  individual.  No 
single  man  would  ever  have  invented  language 
in  order  to  talk  with  himself;  language  is  a 
product  of  the  common  mind.  One  mind  may 
take  on  a  habit ;  it  requires  at  least  two  to  make 
a  law  or  a  custom.  These  products  of  the  com- 
mon mind  —  mythology,  and  religious  observ- 
ances, language,  law,  and  custom  —  are  treated 
by  social  psychology,  which  approaches  them  by 
analytic,  comparative,  and  genetic  metliods,  and 
seeks  to  explain  them  in  part  from  the  nature 
of  the  individual  mind,  in  part  from  the  cir- 
cumstances in  which  man,  as  a  social  being, 
has  at  various  epochs  of  his  history  been  placed. 
Lastly,  we  may  contrast  normal  with  ab- 
normal psychology.  This  deals  with  such  tran- 
sitory abnormalities  as  sleep  and  hypnosis,  or 
with  the  chronic  derangements  of  insanity.  In 
every  case,  the  key  to  the  abnormal  mind  is  to 
be  found  in  the  status  of  attention.  In  dreams, 
we  have  a  limited  and  irregular  distribution  of 
attention ;  in  hypnosis,  an  exaggerated  passive 
attention,  with  its  accompanying  suggestibility. 
And  we  have  misdirection,  inertia  and  decay  of 
attention  variously  exhibited  in  the  various 
forms  of  mental  disorder. 

Here  our  list  of  the  principal  departments  of 
psychology  may  come  to  an  end.*  All  through, 
introspection  is  the  special  psychological  method, 
and  the  dictum  of  introspection  is  the  final 
appeal.  Animals  and  infants  and  the  insane 
cannot,  of  course,  be  called  upon  to  introspect. 
Nor,  for  that  matter,  can  a  "common"  mind. 
But  we  observe  the  conduct  of  children  and 
animals,  and  interpret  it  in  the  light  of  our  own 
adult  introspections ;  we  search  for  parallels  to 
the  abnormal  in  our  own  normal  conscious- 
nesses ;  and  we  base  our  study  of  social  psy- 
chology upon  the  laws  of  the  individual  mind. 

Mind  and  Body.— The  question  of  the  rela- 
tion of  mind  to  body  is  an  old  one  in  the  history 
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approached  by  the  experimental  method;  it  is  not  a 
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of  philosophy;  but  it  is  a  question  that  still 
awaits  its  answer.  Psychology  cannot  avoid  it ; 
and  we  may  therefore  give  here  a  brief  indica- 
tion  of  current   views. 

The  two  rival  theories  now  most  in  vogue 
among  systematic  psychologists  are  those  of 
psychophysical  parallelism  and  of  interaction. 
The  former  declares  that  mental  and  bodily 
processes  run  side  by  side,  without  mutual  influ- 
ence or  interference.  Every  mental  process  is 
paralleled  by  a  nervous  process.  But  the  ner- 
vous processes  are  links  in  the  unbroken  chain 
of  physical  causation ;  and  this  is  complete  in 
itself.  Mind  is  wholly  unable  to  work  changes 
in  matter.  The  latter  theory  affirms,  on  the  con- 
trary, that  mental  process  influence.'~>  and  is  in 
turn  influenced  by  bodily  process :  our  grief 
makes  us  cry,  our  idea  that  it  is  late  makes  us 
run  to  catch  a  train,  as  truly  as  our  fit  of  indi- 
gestion makes  us  gloomy,  or  a  cold  in  the  head 
makes  us  stupid. 

Common  sense  is,  naturally  enough,  on  the 
side  of  interaction.  Nevertheless,  the  theory 
presents  grave  difficulties.  We  must  either 
admit  that  mind  is  a  special  mode  of  energy, 
capable  of  give-and-take  with  the  various  forms 
of  energy  familiar  to  us  in  the  natural  world ; 
or  we  must  assume  that  the  mind  can,  without 
expenditure  of  energy,  deflect  the  course  of 
physical  molecules.  Parallelism,  while  it  sins 
against  common  sense  by  making  mind  causally 
inefficient,  epiphenomenal,  has  at  least  the  ad- 
vantage that  it  leaves  the  order  of  the  natural 
universe  intact.  It  has,  indeed,  further  advan- 
tages. It  has  proved  to  be  an  admirable  work- 
ing hypothesis  for  scientific  psychology ;  and  it 
is  a  purely  empirical  and  non-committal  state- 
ment of  the  relationship  of  mind  and  body, —  a 
statement  that  may  be  reconciled  with  diverse 
forms  of  philosophical  belief.  It  leads,  perhaps, 
most  directly  to  the  philosophical  doctrine  of  pan- 
psychism,  according  to  which  consciousness  is 
the  reality  and  the  concomitant  brain-process  a 
phenomenal  symbol  of  this  reality.  This  doc- 
trine serves  to  reconcile  the  conflict  between 
parallelism  and  interactionism,  seeing  that  it 
guarantees  the  efficiency  of  mind  while  it  insists 
upon  the  parallel  relation  of  mind  and  body.  It 
may  be  noted  that  Gustav  Theodor  Fechner 
( 1801-87),  the  father  and  founder  of  experimental 
psychology,  combined  an  acceptance  of  psycho- 
physical parallelism,  as  a  working  hypothesis 
for  the  laboratory,  with  a  belief  in  panpsychism 
as  the  only  tenable  metaphysics. 

The  Relation  of  Psychology  to  Other  Sciences 
and  to  Philosophy. —  Psychology  comes  into 
manifold  relation  with  the  natural  sciences.  As 
a  quantitative  science,  it  requires  the  aid  of 
mathematics ;  as  an  experimental  science,  it  re- 
quires the  aid  of  physics.  In  all  its  forms,  it 
presupposes  a  knowledge  of  the  physiology  of 
sense-organs  and  nervous  system :  if  it  seek  its 
explanations  in  physiology,  this  knowledge  must 
be  accurate  and  detailed.  Insanity  can  be  under- 
stood only  in  the  light  of  pathological  histology; 
comparative  psychology  rests  upon  comparative 
anatomy  and  comparative  physiology. 

_  Nor  is  the  relation  less  close  with  the  "mental 
sciences."  Social  psychology  comes  into  contact 
with  anthropology  and  ethnology;  with  political 
history  and  sociology;  with  philology;  with  the 
history  of  art,  religion,  law,— the  history  of 
civilization  at  large.     It   is,   indeed,  hardly  too 
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much  to  claim  for  psychology  the  central  posi- 
tion in  the  classification  of  the  sciences :  a 
position  that  connects  it  equally  with  the  sciences 
of  nature,  on  the  one  hand,  and  the  sciences  of 
the  productions  of  the  human  mind  on  the  other. 

The  relation  of  psychology  to  philosophy  is 
less  easily  defined.  Until  very  recently,  psychol- 
ogy was  not  a  science  at  all,  but  a  branch  of 
philosophy.  Now  that  her  independence  is 
established,  psychology  naturally  tends  to  em- 
phasize the  breach  between  herself  and  the  phi- 
losophical disciplines.  Philosophy,  on  the  other 
hand,  unwilling  to  recognize  the  independence 
of  a  revolted  subject,  insists  that  psychology 
runs  into  danger  as  soon  as  ever  she  rejects 
metaphysical  guidance.  There  is  truth  in  both 
attitudes.  One  may  be  a  good  psychologist,  at 
the  present  day,  without  having  opened  a  philo- 
sophical book.  Contrariwise,  one  cannot  ap- 
proach the  fundamental  questions  that  lie  before 
and  after  psychology  without  plunging,  at  once, 
into  problems  of  epistemology  and  of  meta- 
physics. As  with  life  and  matter,  so  with  mind : 
there  is  practical  work  to  the  done  in  physics 
and  biology  and  psychology  that  may  be  done, 
and  well  done,  without  philosophical  reference. 
But  the  practical  work  springs  out  of,  and  leads 
toward,  theoretical  issues  of  the  widest  kind. 

It  may  be  added  that  the  central  position  of 
psychology  is  further  warranted  by  its  relation 
to  the  special  departments  of  philosophy.  Func- 
tional psychology  is  the  necessary  basis  of  logic; 
social  psychology  is  the  only  straight  path  to  a 
sound  ethics;  a  psychological  analysis  of  the 
sentiment  of  beauty  is  the  prerequisite  of 
aesthetics ;  the  psychology  of  the  religious  con- 
sciousness is  the  propsedeutic  to  a  philosophy  of 
religion. 
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sichtspunkte  un  die  Tatsachen  der  psychophy- 
sischen  IMethodik'  (1904).  Mind  and  Body: 
Strong,  'Why  the  Mind  has  a  Body'  (1903). 
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chologic der  individuellen  Differenzen'    (1900). 
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Psy"chophys'ics.  By  some  this  science  is 
regarded  as  synonymous  with  physiological  psy- 
chology;  by  others,  as  dealing  particularly  with 
the  phenomena  which  bring  out  the  relation  of 
sensations  to  physical  stimuli.  In  this  character 
it  deals  with  the  study  of  Fechner's  and  Weber's 
laws  as  a  separate  department  of  psychological 
science.  Psychophysics  deals  particularly  with 
the  measurements  of  intensity  of  sensations,  and 
endeavors  to  establish  general  laws  regarding  the 
phenomena.  Consult:  Wundt,  ' Physiologische 
Psychologic'  ;  Baldwin,  'Dictionary  of  Phi- 
losophy.' 

Psychrom'eter,  an  instrument  for  measur- 
ing the  tension  of  aqueous  vapor  in  the  atmo- 
sphere.   See  Hygrometer. 

Ptah,  pta,  or  Phtha,  Egyptian  god  of  the 
most  ancient  type,  described  in  inscriptions  as 
"creator  of  the  earth,  father  of  the  gods  and  all 
the  beings  of  this  earth,  father  of  beginnings." 
He  was  compared  by  the  Greeks  to  Hephsstus, 
being,  like  him,  patron  of  metal-workers  and 
sculptors.  Representing  the  beginning  of  all 
things  he  was  shown  as  an  undeveloped  child 
or  dwarf  (Ptah-Patack),  or  as  a  mummy.  He 
had  a  magnificent  temple  at  Memphis. 

Ptarmigan,  tar'mi-gan,  a  grouse  of  the 
genus  Lagof'us,  which  differs  from  the  ordinary 
grouse  in  having  the  legs  feathered  to  the  claws, 
giving  somewhat  the  appearance  of  a  hare's  foot 
(whence  the  generic  name).  The  truncated  tail 
has  14  or  16  feathers,  most  of  the  species  be- 
come white  in  winter,  and  the  nasal  groove  is 
densely  clothed  with  feathers.  There  are  six  or 
eight  species  described,  inhabiting  the  northern 
and  snow-covered  regions  of  both  hemispheres,, 
being  one  of  the  few  genera  characteristic  of  the 
arctic  fauna ;  they  are  as  much  at  home  in 
snow  as  are  the  web-footed  birds  in  water,  and 
their  plumed  feet  enable  them  to  run  over  its 
surface  without  sinking  in.  They  live  in  fami- 
lies during  most  of  the  year,  and  are  monoga- 
mous ;  the  females  incubate,  but  the  males  assist 
in  rearing  and  feeding  the  young.  The  males 
have  a  loud  harsh  or  sometimes  clear  cry,  and 
the  females  cackle  like  a  hen.  They  fly  swiftly 
without  a  whirring  noise,  and  run  well.  They 
feed  upon  berries,  buds,  mosses,  and  lichens,  and 
insects.  Their  pursuit  affords  an  exciting  sport; 
they  are  very  shy,  but  when  started  are  easily 
shot  on  account  of  their  regular  flight.  The 
summer  plumage  is  varied  with  brown,  black, 
and  gray,  most  of  the  wing  remaining  white ; 
in  the  males  the  mottling  is  finer  and  the  colors 
brighter.  There  are  three  well  ascertained  spe- 
cies in  America,  besides  several  sub-species  and 
races.  The  white  ptarmigan  or  willow  grouse 
(L.  lagopus)  is  about  16  inches  long  and  245^2 
inches  in  alar  extent ;  the  bill  is  black,  very  stout, 
and  convex,  and  broad  at  the  tip ;  the  general 
plumage  in  summer  is  rufous  or  orange  chestnu: 
on  the  head  and  neck;  feathers  of  back  black, 
closely  barred  with  yellowish  brown  and  chest- 
nut ;  most  of  wings  and  lower  parts  white ;  tail 
brownish  black ;  in  winter  white,  with  black  tail ; 
no  black  stripe  through  the  eye.  It  occurs  com- 
monly in  the  northern  parts  of  America,  and 
in  rare  instances  in  the  northern  United  States 
(Maine  and  Minnesota).  It  is  found  in  open 
rocky  grounds  and  among  dwarf  willows  and 
birches.  In  winter  they  scratch  in  the  snow 
down  to  the  mosses  and  lichens  on  which  they 
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feed,  collecting  often  in  considerable  flocks.  In 
winter  the  flesh  is  dry,  but  is  tender  and  with 
an  agreeable  aromatic  flavor  in  svniimer.  They 
breed  in  Labrador  about  the  beginning  of  June, 
placing  the  nest  under  the  creeping  branches 
of  low  firs;  the  eggs  are  from  6  to  14,  of  a 
fawn  color  or  rufous  ground  with  irregular  spots 
of  reddish  brown;  only  one  brood  is  raised  m 
a  season.  The  rock  ptarmigan  (L.  riipcsins) 
is  I4><  inches  long;  the  bill  is  slender,  rather 
compressed  at  the  tip;  in  summer  the  feathers 
of  the  back  are  black  banded  with  yellowish 
brown  and  tipped  with  white;  in  winter  white, 
with  the  tail  black  (the  four  middle  feathers 
white),  and  the  male  with  a  black  bar  from  the 
bill  through  the  eyes.  It  occurs  in  arctic  Amer- 
ica, from  Alaska  to  Labrador  and  the  Gulf  of 
■Saint  Lawrence.  The  wdiite-tailed  ptarrnigan 
(L.  Icucurus)  is  found  on  the  alpine  summits  of 
the  Rocky  and  Cascade  Mountains  from  New 
Mexico  to  the  Arctic  Regions.  This  species  is 
entirely  white  in  w-inter;  and  in  summer  the  tail, 
wings,  and  lower  parts  of  the  bteast  are  white, 
the  remainder  of  the  plumage  being  a  fine  mix- 
ture of  gray,  brown,  and  black.  K  fourth  spe- 
cies (/,.  -u'clchi)  is  attributed  to  Newfoundland. 
Of  the  Old  World  species  the  red  grouse  (L. 
scoticus)  is  peculiar  to  the  British  Islands  and 
a  famous  game  bird.  Unlike  the  other  mern- 
bers  of  the  genus  it  does  not  become  white  in 
winter.  A  typical  ptarmigan  (L.  alfiitns)  is 
found  in  northern  Europe,  especially  in  Norway. 
Our  own  willow  grouse,  or  a  closely  related 
species,  also  occurs.  Consult  Baird,  Brewer, 
and  Ridgway,  'North  American  Land  Birds' 
(Boston,  1874).     See  Grouse. 

Pteran'odon.     See  Pterodactyls. 

Pteras'pis,  a  fossil  fish.     See  Ostracodermi. 

Pterichthys,  te-rik'this,  a  genus  of  extinct 
fishes  belonging  to  the  sub-class  Ostracoplwri 
and  considered  to  be  remotely  related  to  the 
modern  lampreys.  Bothriolcpis  is  a  related 
genus  from  the  upper  Devonian  formations  of 
America,  as  well  as  the  Old  World.  None  of 
the  species  exceed  a  few  inches  in  length.  The 
affinities  of  these  strange  forms  are  little  under- 
stood.    See  Ostracodermi. 

Pter'iodophytes.  See  Ferns  and  Fern  Al- 
lies. 

Pterodactyls,  tcr-6-dak'tils,  extinct  flying 
reptiles  of  the  Mesozoic  group  Ptcrosauria. 
These  bird-shaped  reptiles  are  distinguished  by 
the  enormous  elongation  of  the  fore-limbs  into 
wings,  and  especially  the  fifth  or  outermost  fin- 
ger, which  served  for  the  attachment  of  a  mem- 
brane, by  means  of  which  these  animals  could 
support  themselves  in  the  air  like  bats.  No 
outer  skeleton  of  scales,  etc.,  seems  to  have  been 
developed.  The  dorsal  vertebrse  are  hollow  in 
front  and  convex  behind,  the  front  ribs  of  the 
trunk  possessing  double  heads.  The  cervical  or 
neck  vertebrae  were  of  large  size,  those  of  the 
pelvis  being  exceedingly  small.  The  breast-bone 
was  broad,  and,  as  in  birds,  bore  a  median  ridge 
or  keel  for  the  attachment  of  the  pectoral  or 
breast  muscles,  used  in  flight.  The  sternal  ribs 
were  ossified.  The  jaws  were  elongated,  and 
provided  with  teeth,  set  in  sockets.  The  head 
itself  was  of  relatively  large  size.  The  eye  was 
protected  and  strengthened  by  possessing  a  row 
of  bony  plates  in  its  outer  or  sclerotic  coat.  The 
bones    of    the    shoulder-girdle    consisted    of    a 


shoulder-blade  or  scapula,  and  of  large  coracoid 
bones,  which,  as  in  birds,  were  attached  directly 
to  the  breast-bone.  No  collar-bones  or  clavicles 
appear  to  have  been  developed.  The  bones  of  the 
fore-arm  were  elongated,  the  outermost  finger  be- 
ing excessively  developed  in  this  respect,  and 
clawless,  while  the  other  digits  were  furnished 
with  claw-like  nails.  The  elongated  finger  gave 
support  to  a  wing-membrane,  which  extended 
along  the  sides  of  the  body  to  the  comparatively 
small  and  weak  hind  limbs,  and  also  stretched 
between  the  hind  limbs  and  short  tail.  The 
bones  were  hollow,  as  in  birds. 

The  Pterodactyls  are  exclusively  confined  to 
the  Mesozoic  rocks,  being  found  from  the  Lower 
Lias  to  the  Middle  Cretaceous  rocks  inclusive. 
The  lithographic  slates  of  Solenhofen  in  Bava- 
ria, belonging  to  the  Upper  Oolitic  system,  are 
especially  rich  in  pterodactyl  remains.  Most  of 
them  are  of  small  or  moderate  size.  Familiar 
species,  among  many,  are  the  P.  crassirostris,  P. 
longirostris,  P.  longicollis,  P.  brevirostris,  P.  mc- 
diiis,  etc.  Other  genera  are  D/m  or/' /lorfon,  which 
possesses  large,  sharp,  front  teeth,  and  small, 
lancet-shaped  hinder  teeth;  Rainpliorhynchus, 
which  has  no  teeth  in  the  front  portion  of  either 
jaw,  but  possesses  hinder  teeth  in  both  jaws. 
The  front  portion  of  the  jaws  in  the  latter  form 
may  therefore  have  formed  a  bird-like  beak. 
PteranodoH,  however,  has  no  teeth  at  all,  and 
has  been  made  the  basis  of  a  separate  group 
{Pteranodontcs).  One  of  its  species  (P.  longi- 
ceps)  from  the  Middle  Cretaceous  of  Kansas 
had  a  wing  expanse  of  20  feet.  Consult :  Zittel- 
Eastman,  'Text-book  of  Paleontology*  (1902)  ; 
Seeley,   'Dragons  of  the  Air'    (1902). 

Pterop'oda,  a  group  of  mollusks,  formerly 
regarded  as  a  distinct  class,  but  now  known  to 
be  only  a  sub-order  of  the  opisthobranch 
gastropods,  especially  modified  for  a  pelagic  life. 
Like  the  other  opisthobranchs,  they  are  simple 
in  structure,  the  heart  being  posterior  in  position 
and  the  nervous  system  without  a  trust.  They 
are  hermaphroditic.  The  name  pteropod  refers 
to  the  ring-like  development  of  lateral  processes 
(parapodia)  of  the  foot,  which  serve  as  fins  by 
means  of  w'hich  the  animals  swim.  The  head 
and  usually  the  tentacles  and  eyes  are  lacking. 
Some  of  the  species  are  naked,  while  others 
secrete  delicate  shells,  which  are  in  some  cases 
spiral  (Limacinida),  or  straight  slender  cones 
(Carolinidtr)  or  more  or  less  pyramidal  (Hya- 
Icidic).  All  of  the  species  are  small,  many  being 
almost  microscopic  in  size.  In  certain  parts  of 
the  ocean  these  animals  are  so  abundant  that 
their  dead  shells,  accumulating  on  the  bottom, 
have  given  the  name  "pteropod  ooze"  to  the 
deposits.  In  the  northern  seas  one  species 
iClione  papilionacca)  occurs  in  enormous  num- 
bers, forming  a  large  element  in  the  "brit"  on 
which  the  right  whales  feed.  Fossil  pteropods 
are  well  known  from  all  rocks  from  the  Lowei 
Cambrian  to  the  present.  Consult  authorities 
cited  under  Mollusca.     See  Ooze. 

Pterosau'ria,  a  subclass  of  Mesozoic  rep- 
tiles, prominently  characterized  by  the  power 
of  flight ;  the  pterodactyls.  Anatomically,  they 
have  fixed  quadrate  bones,  and  the  anterior  limbs 
formed  into  wings,  with  enormously  elongated 
ulnar  finger  carrying  a  patagiuni.  The  group 
consists  of  an  order  (Ptcrosaiiri),  divided  into 
two  suborders  Pterodactyli  and  Pteranodontes. 
See  Pterodactyls. 
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Pteryg'ium,  a  fan-shaped  patch  of  mucous 
membrane  on  the  ocular  conjunctiva,  its  base 
being  usually  at  the  inner  angle. of  the  eye  (the 
canthus),  its  apex  at  the  margin  of  the  cornea 
or  overlapping  it.  It  may  appear  on  the  tem- 
poral side  of  the  eye ;  sometimes  two  of  the 
patches  occur  in  the  same  eye  and  cover  the 
whole  cornea  as  with  a  thick  veil,  preventing 
vision.  Pterygium  occurs  in  middle  and  ad- 
vanced life,  and  may  be  either  stationary  or 
progressive.  In  the  progressive  form  the  patch 
is  fleshy  and  the  vessels  are  pronounced ;  in  the 
non-progressive  form  it  is  pale  and  flat.  The 
ordinary  (regular)  pterygium  is  due  to  irritation 
of  the  conjunctiva  by  dust  and  minute  bodies. 
Tt  may  become  inflamed  and  lead  to  ulceration 
of  the  conjunctiva  and  cornea  and  to  impaired 
vision.  Irregular  pterygium  is  usually  the  re- 
sult of  burns  or  ulcerations.  Paronychia  is  some- 
times spoken  of  as  pterygium  digiti ;  pinguicula, 
a  fan-shaped  yellowish  patch  on  cither  side  of 
the  cornea  in  old  age,  due  to  irritation  from 
dust,  etc.,  and  leading  to  colloid  inflammation, 
is  sometimes  called  pterygium  landaceum  or 
pterygium  pingue.  Pterygium  unguis  is  a  con- 
dition in  which  the  epidermis  coats  the  nail 
with  a  thin  transparent  layer.  For  treatment  of 
pterygium,  removal  by  excision,  strangulation, 
cauterization,  or  curettement  may  be  employed. 

Pterylog'raphy,  the  description  of  the  ar- 
rangement and  habit  of  growth  of  feathers 
(ptcrylosis)  on  the  body  of  a  bird.  A  bird's 
plumage  does  not  grow  evenly  from  the  whole 
surface  of  the  skin,  but  in  certain  tracts  (ptery- 
Ise),  the  form,  extent,  and  disposition  of  which 
differs  in  the  various  orders,  families,  and 
genera ;  so  that  the  pterylosis  is  a  character  of 
importance  in  classification.  The  fact  that  the 
nearest  approach  to  a  uniform  clothing  of  fea- 
thers occurs  now  in  the  ratite  birds,  penguins, 
and  the  like,  which  are  lowest  in  organization 
and  of  most  .ancient  origin  among  birds,  indi- 
cates that  pterylosis  is  a  comparatively  modern 
acquisition,  and  its  more  striking  manifestations 
occur  among  birds  otherwise  referable  to  a  high 
rank  in  classification.  The  principal  feather- 
tracts  are  similarly  disposed  in  all  the  groups, 
and  consist  of  a  tract  embracing  the  head ;  a 
tract  along  the  spine ;  a  line  along  each  side 
of  the  neck,  down  each  side  of  the  breast,  and 
along  the  side  of  the  abdomen  curving  inward 
to  meet  at  the  vent ;  a  line  lengthwise  across  the 
shoulders ;  two  patches  upon  each  leg ;  and  the 
regions  of  growth  of  the  wing  and  tail  feathers. 
The  disposition  of  the  powder-down  tracts  is 
also  a  part  of  pterylography.  This  matter  was 
first  expounded  by  the  German  naturalist 
Nitzsch,  author  of  <Pterylographie>  (Halle, 
1847),  whose  work  was  translated  and  extended 
in  a  volume  of  the  Ray  Society  of  London  for 
1867.  Consult  Newton,  'Dictionary  of  Birds' 
(i?93-6). 

Pterylo'sis.     See  Pterylocr.\phy. 

Ptolema'ic  System,  in  astronomy,  the  sys- 
tem by  which  Claudius  Ptolemy  tried  to  explain 
celestial  motions.  The  earth  is  the  fixed  centre 
of  the  universe ;  a  vast  sphere,  the  "primum 
mobile,''  carries  all  the  celestial  bodies,  and  ro- 
tates once  a  day :  the  sun  and  moon  travel  in 
eccentric  circles  round  the  earth,  and  this  ac- 
counts for  the  ann\ial  motion  of  the  sun,  and 
the  monthly  motion  of  the  moon  ;  each  planet 
moves   in   a   circular  path,   termed   its  epicycle, 


about  a  point,  and  this  point  travels  in  an  eccen- 
tric circle  round  the  sun;  all  motions  in  each 
order  of  circle  being  described  uniformly,  this 
explained  the  looped  paths,  the  progressions, 
stations,  and  retrogradations  of  the  planets. 
Every  new  astronomical  observation  required  a 
new  contrivance  on  this  system,  and  at  length 
the  necessary  cyclic  and  epicyclic  combinations 
became  excessively  cumbrous. 

Ptolemais,  tol-e-ma'is.       See  Acre. 

Ptolemy,  tol'e-mi  (Ptolemaios),  the  name 
of  a  line  of  Graico-Egyptian  kings,  who  ruled 
from  the  death  of  Alexander  the  Great  till  the 
Roman  occupation  of  Egypt  323-30  b.c.  The 
name  Ptolemy,  though  the  common,  was  not 
the  exclusive  name  of  the  kings  of  this  dynasty, 
and  they  are  better  distinguished  by  the  sur- 
name Lagid^,  from  Ptolema^us  Lagus,  the 
founder  of  the  dynasty,  also  surnamed  Soter. 

Ptolemy  I.  (called  Soter,  "the  Saviour") : 
b.  Macedonia;  d.  283  B.C.  According  to  Lu- 
cian  he  was  born  about  367  B.C.,  but  on  the  sup- 
position of  his  being  a  son  of  Philip  it  must  have 
been  some  years  later.  In  330  B.C.  he  was  ad- 
mitted into  the  body-guard,  and  from  this  time 
appears  in  important  transactions.  During  the 
Indian  campaigns  he  was  regularly  employed  in 
the  most  important  commands,  and  distinguished 
himself  alike  for  valor  and  capacity  as  a  gen- 
eral. He  continued  on  terms  of  intimate  friend- 
ship with  Alexander,  and  accompanied  him  in 
his  last  campaign  324  B.C.  On  the  death  of 
Alexander  he  attached  himself  to  the  party  of 
Perdiccas,  and  secured  for  himself  the  govern- 
ment of  Egypt.  He  then  proceeded  to  strengthen 
himself  in  his  government,  and  concluded  a 
secret  league  with  Antipater  against  Perdiccas. 
In  the  arrangements  made  after  the  death  of 
Perdiccas  Ptolemy  retained  Egypt ;  and  subse- 
quently strengthened  himself  by  marrying  Eury- 
dice,  daughter  of  Antipater.  On  the  death  of 
Antipater  (319  B.C.)  Ptolemy  united  with  Cas- 
sander  and  Antigonus  against  Eumenes,  and  on 
the  defeat  of  Eumenes  by  Antigonus  joined 
Cassander  and  Lysimachus  against  Antigonus, 
who  invaded  Syria  in  315,  overran  Phcenicia,  and 
laid  siege  to  Tyre,  which  he  took  in  314.  Cy- 
prus revolted  in  313,  and  Ptolemy  proceeded 
thither  in  person,  and  reduced  the  whole  island. 
In  312  he  invaded  Palestine.  In  311  a  general 
peace  was  effected,  but  it  was  not  of  long 
duration  and  was  broken  by  Ptolemy  in  310. 
In  308  he  invaded  Greece,  but  made  little 
progress,  and  Antigonus  now  resolved  to  wrest 
Cyprus  from  Ptolemy  (307).  The  Egyptians 
were  totally  defeated  at  Salamis,  and  Cyprus 
fell  into  the  hands  of  the  victor,  who  assumed 
the  title  of  king.  In  305  Ptolemy  assisted  the 
Rhodians  against  Demetrius,  and  from  the  Rho- 
dians  on  this  occasion  acquired  his  surname  of 
Soter.  In  302  a  league  was  formed  against 
Antigonus,  but  alarmed  by  a  false  report  that 
Antigonus  had  won  the  battle  of  Ipsus  he  re- 
tired to  Egypt.  The  defeat  and  death  of  Antig- 
onus in  this  battle  raised  Seleucus  to  a  position 
of  great  power,  and  a  dispute  ensued  between 
him  and  Ptolemy  for  the  possession  of  Coele- 
Syria  and  Phcenicia,  which  were  ultimately  ac- 
quired by  Seleucus.  In  295  Ptolemy  recovered 
Cyprus,  which  became  a  permanent  dependency 
of  Egypt.  Ptolemy  had  two  sons  by  Eurydice, 
but  determined  to  bestow  the  crown  on  Ptolemy 
Philadelphus,  a  younger  son  by  his  favorite  wife 
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Berenice.  He  announced  his  own  retirement,  and 
caused  him  to  be  proclaimed  as  his  successor, 
285  B.C.  Ptolemy  is  regarded  as  the  most  pru- 
dent of  the  successors  of  Ale.xandcr.  His  inter- 
nal administration  of  Egypt  was  enlightened  and 
successful.  He  raised  Alexandria  to  the  high- 
est rank  in  commercial  prosperity,  and  founded 
in  that  city  a  colony  of  Jews,  to  whom  the  spe- 
cial place  taken  by  Alexandria  in  subsequent 
times  in  philosophy  and  literature,  as  well  as  in 
politics,  was  in  great  measure  due.  He  was  also 
an  eminent  patron  of  literature,  science,  and 
art,  and  founded  the  library  and  museum  of 
Alexandria.  He  himself  wrote  a  narrative  of 
the  wars  of  Alexander,  used  as  an  authority  by 
Arrian. 

Ptolemy  II.  (Philadelphus)  :  b.  Cos,  309 
B.C. ;  d.  247.  He  was  raised  to  the  throne  dur- 
ing the  lifetime  of  his  father  Ptolemy  I.  He 
concluded  a  treaty  with  Rome  after  the  defeat 
of  Pyrrhus,  and  continued  faithful  to  his  alli- 
ance during  the  Carthaginian  war.  There  was  a 
chronic  but  uneventful  war  carried  on  during 
his  reign  with  Syria.  Toward  the  close  of  his 
reign  it  was  terminated  by  the  marriage  of 
Ptolemy's  daughter  Berenice  to  Antiochus  HI. 
Either  by  the  treaty  or  in  the  course  of  the  war 
Ptolemy  acquired  Coele-Syria  and  Phoenicia.  He 
was  also,  in  general,  on  hostile  terms  with 
Macedonia.  But  the  chief  care  of  Ptolemy  was 
directed  to  the  internal  administration  of  his 
kingdom  and  the  encouragement  of  commerce. 
He  founded  Arsinoe  (on  the  site  of  Suez)  to 
protect  the  navigation  of  the  Red  Sea,  and  Bere- 
nice, on  the  Red  Sea  coast,  and  from  the  latter 
place  formed  a  road  to  Coptos  on  the  Nile,  by 
which  the  commerce  of  India  and  Arabia  con- 
tinued for  ages  to  pass  to  Alexandria.  The 
chief  glory  of  Philadelphus  \yas  his  munificence 
as  a  patron  of  science  and  literature.  He  raised 
the  institutions  founded  by  his  father  to  the 
highest  degree  of  splendor  and  spared  no  pains 
to  fill  the  library  of  Alexandria  with  all  the 
treasures  of  ancient  literature.  Among  archi- 
tectural works  of  merit  erected  during  his  reign 
were  the  lighthouse  on  the  island  of  Pharos, 
the  Alexandrian  Museum,  and  the  royal  bury- 
ing-place.  He  founded  numerous  cities  and 
colonies  not  only  in  Egypt,  but  in  Syria  and 
Cilicia.  He  is  supposed  to  have  been  the  patron 
of  Manetho  in  his  Greek  rendering  of  Egyptian 
history,  and  there  is  a  tradition  that  it  was  at 
his  instance  that  the  Seventy  made  their  trans- 
lation of  the  Old  Testament.  During  his  reign 
the  dominion  of  Egjpt  extended  into  Ethiopia, 
Arabia,  and  Libya,  and  embraced  the  provinces 
of  Phoenicia  and  Cocle-Syria,  besides  extensive 
tracts  in  Asia  Minor  and  the  islands  of  the 
Mediterranean. 

Ptolemy  III.  (surnamed  Euergetes),  son 
of  Ptolemy  II.;  d.  222  B.C.  He  was  early  en- 
gaged in  an  important  war  with  Antiochus  HI. 
of  Syria,  who  had  put  away  his  wife  Laodice  to 
marry  Berenice,  daughter  of  Ptolemy  II.  On 
the  death  of  Philadelphus  he  put  away  Berenice 
and  restored  Laodice.  The  resentment  of  Lao- 
dice, however,  was  not  appeased,  and  she  sacri- 
ficed to  her  revenge  her  husband,  her  rival,  and 
their  infant  son.  To  avenge  his  sister  Ptolemy 
invaded  Syria  and  advanced  to  the  confines  of 
India.  Recalled  to  Eg>'pt  by  intelligence  of 
seditions  there  he  brought  with  him  the  statues 
of  Egyptian  gods  carried  off  by  Cambyses,  which 


he  restored  to  their  respective  temples,  and  thus 
earned  the  title  of  Euergetes  (.benefactor)  from 
his  subjects.  The  fleets  of  Ptolemy  had  at  the 
same  time  subdued  the  coasts  of  Asia  jNIinor, 
and  carried  his  arms  to  the  Hellespont  and  to 
the  coast  of  Thrace.  Ptolemy  took  some  part 
in  the  affairs  of  Greece  generally,  as  was  the 
policy  of  Eg>'pt,  against  the  rulers  of  Mace- 
donia ;  maintained  friendly  relations  with  Rome, 
but  declined  the  assistance  of  the  Romans  in  w 
his  war  with  Syria.  He  continued  the  patron-  ■ 
age  of  literature,  and  added  largely  to  the  library  ■ 
of  Alexandria.  Like  his  predecessors  he  was 
the  patron  of  scholars,  and  his  court  was  the 
resort  of  the  most  distinguished  men  of  his  day. 
In  his  reign  the  Grxco-Egyptian  kingdom  at- 
tained its  highest  prosperity  at  home,  and  its 
widest  dominion  abroad. 

Ptolemy  IV.  (surnamed  Philopator),  son 
of  Ptolemy  III.;  d.  205  B.C.  He  put  to  death 
his  mother  Berenice,  his  brother  Magas,  and 
his  uncle  Lysimachus,  and  abandoned  the  cares 
of  state  to  his  minister  Sosibius,  his  adviser  in 
these  and  other  crimes.  Roused  from  his  leth- 
argy by  the  loss  of  his  Syrian  possessions, 
wrested  from  him  by  Antiochus  the  Great, 
Ptolemy  completely  defeated  Antiochus  at  Ra- 
phia,  in  217.  By  this  victory  he  recovered  Coele- 
Syria,  but  speedily  made  peace  and  returned  to 
his  pleasures.  He  continued  in  general  the  policy  M 
of  his  ancestors,  patronized  literature,  and  ded-  H 
icated  a  temple  to  Homer  as  a  divinity.  During 
the  Carthaginian  war  he  supplied  the  Romans 
with  corn. 

Ptolemy  V.  (surnamed  Epiph.\nes),  son 
and  successor  of  Ptolemy  IV. :  d.  181  B.C.  He  ^ 
was  but  five  years  old  at  his  father's  death  and  ■ 
Philip  of  Macedon  and  Antiochus  III.  (the  ■ 
Great)  of  Syria  combined  to  dispossess  him, 
and  divide  his  dominions.  Instead  of  relying 
on  the  internal  resources  of  the  kingdom  to 
repel  this  danger,  the  guardians  of  the  young 
king  took  the  fatal  step  of  placing  him  under 
the  protection  of  Rome.  The  charge  was  gladly 
accepted  by  that  crafty  state,  and  Philip  and 
Antiochus  were  commanded  to  restore  their  con- 
quests. Antiochus,  to  avoid  embroiling  himself 
with  the  Romans  agreed,  199  B.C.,  to  give 
Ptolemy  his  daughter  Cleopatra  in  marriage, 
with  the  Syrian  provinces  as  her  dower.  The 
marriage  took  place  198,  and  in  the  interval  of 
peace  Egypt  began  to  recover  prosperity  under 
the  administration  of  Aristomenes.  After  the 
death  of  Aristomenes  the  government  of  Egypt 
was  chiefly  conducted  by  Polycrates,  who  en- 
couraged the  king  to  give  himself  up  to  de- 
bauchery. Ptolemy  was  cut  off  by  poison,  while 
he  was  preparing  to  recover  Coele-Syria  from 
Seleucus,  the  successor  of  Antiochus.  Nearly 
all  the  foreign  possessions  of  Egypt  were  per- 
manently lost  during  the  unfortunate  minority 
of  this  reign. 

Ptolemy  VI.  (surnamed  Philometor),  son 
of  Ptolemy  V.,  was  also  a  child  at  the  death  of 
his  father.  His  mother  Cleopatra,  who  assumed 
the  regency,  maintained  peace  and  preserved  in- 
ternal tranquillity  by  an  able  administration; 
but  the  ministers  who  succeeded  after  her  death 
(173  B.C.)  provoked  a  war  with  Antiochus  Epi- 
phanes,  and  were  totally  defeated  near  Pelusium.  j 

Antiochus     advanced     to     Memphis     and     took  1 

Ptolemy    prisoner    (170    B.C.).     Upon    this    the 
brother   of  Ptolemy  caused  himself  to  be  pro- 
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claimed  king  at  Alexandria,  under  the  title  of 
Ptolemy  Euergctes  II.  Antiochus  then  re-estab- 
lished Philometor  as  king  at  Memphis,  and 
returned  to  Syria.  The  brothers  ruled  jointly 
till  i68.  Dissensions  now  broke  out  between 
them,  and  Philometor,  expelled  from  Alexandria, 
went  to  Rome  164  B.C.  By  the  intervention  of 
the  Romans  he  was  replaced,  but  agreed  to 
erect  Cyrcne  into  a  separate  kingdom  for  Euer- 
getes,  ^yho  afterward  persuaded  the  Romans  to 
grant  him  Qvprus  also.  In  the  later  part  of  his 
reign  Philometor  showed  an  energy  of  which 
he  did  not  at  first  appear  capable,  and  he  is  gen- 
erally praised  for  the  mildness  and  moderation 
of  his  character.  During  his  reign  a  great  mi- 
gration of  Jews,  caused  by  factions  in  their  own 
country,  took  place  from  Palestine  into  Egypt. 

Ptolemy  VII.  (surnamed  Euergetes  and 
also  Physcon),  son  of  Ptolemy  V.,  was  king  of 
Cyrene  at  the  death  of  his  brother  Ptolemy  VI. 
d.  117.  Cleopatra  caused  her  infant  son  to  be 
crowned ;  but  Ptolemy  invaded  Egypt,  and  by 
the  intervention  of  the  Romans  it  was  agreed 
that  he  should  marry  Cleopatra  and  be  recog- 
nized as  king.  Immediately  after  the  marriage 
he  put  his  nephew  to  death.  His  reign  was  one 
of  tyranny  and  bloodshed,  and  compelled  at 
length  to  flee  from  the  indignation  of  his  sub- 
jects, he  escaped  to  Cyprus  130  B.C.  He  was 
restored  to  authority  127,  and  died  in  peaceable 
possession  of  the  throne  of  Egypt.  He  was 
not  only  a  patron  of  literature,  but  the  author  of 
a  considerable  work  on  natural  history. 

Ptolemy  VIII.  (surnamed  Soter  II.,  or 
Lathykus)  ;  d.  81  B.C.  He  was  the  son  of 
Ptolemy  VII.  by  the  latter's  niece  Cleopatra. 
Already  married  to  his  sister  Cleopatra  at  the 
time  of  his  accession  his  mother  compelled  him 
to  divorce  her  and  marry  his  younger  sister 
Silene,  and  for  ten  years  she  continued  to  sway 
the  government,  although  she  and  her  son  were 
frequently  opposed  in  policy.  She  accused  him 
of  conspiring  against  her  life,  and  he  was  com- 
pelled to  flee.  For  18  years  he  held  Cyprus  as 
an  independent  kingdom.  After  the  death  of 
Cleopatra  90  B.C.  he  was  recalled  to  Egypt,  which 
he  governed  till  his  death.  He  was  succeeded 
by  his  daughter  Cleopatra. 

Ptolemy  IX.,  or  Alexander  I.,  youngest 
son  of  Ptolemy  VII. ;  d.  Cyprus  81  B.C.  On  the 
expulsion  of  Ptolemy  VIII.  he  shared  with  his 
mother  Cleopatra  the  throne  of  Egypt,  although 
he  appears  to  have  had  little  power.  The  vio- 
lence of  his  mother  at  length  caused  him  to  flee; 
but  persuaded  to  return,  and  suspecting  her  of 
designs  against  his  life,  he  caused  her  to  be 
assassinated.  After  reigning  a  year  he  was  ex- 
pelled by  an  insurrection  of  his  people  and  sol- 
diers, who  recalled  his  brother. 

Ptolemy  X.,  or  Ptolemy  Alexander  II., 
son  of  Ptolemy  IX. ;  d.  80  B.C.  He  was  nom- 
inated king  of  Egypt  on  the  death  of  Ptolemy 
VIII.;  but  the  Egyptians  having  already  placed 
Cleopatra  Berenice,  the  daughter  of  that  king, 
on  the  throne,  it  was  arranged  that  he  should 
marry  her  and  admit  her  to  a  joint  sovereignty. 
Nineteen  days  after  the  marriage  he  caused  her 
to  be  assassinated,  upon  which  the  Alexandrians 
rose  in  insurrection,  dragged  him  to  a  gym- 
nasium, and  put  him  to  death. 

Ptolemy  XI.  (.\uletes,  surnamed  Neos 
Dionysus),    an    illegitimate    son    of    Ptolemy 


VIII.;  d.  SI  B.C.  He  succeeded  Ptolemy  X.,  with 
whom  the  legitimate  race  of  the  Lagidae  became 
extinct.  In  vice  and  debauchery  he  appears  to 
have  rivaled  the  worst  of  his  predecessors.  The 
oppressive  taxes  he  imposed  caused  his  expulsion 
by  the  Alexandrians  in  58  B.C.  In  55  B.C.  A. 
Gabinius,  proconsul  of  Syria,  by  the  influence  of 
Pompey  and  a  bribe  of  10,000  talents,  was  in- 
duced to  restore  him.  The  Egyptians,  who  had 
placed  Berenice,  the  daughter  of  Ptolemy,  on 
the  throne,  were  defeated,  and  Ptolemy  put 
Berenice  to  death.  During  the  rest  of  his  reign 
Egypt   was  occupied   by  the   Romans. 

Ptolemy  XII.  (Auletes),  son  of  Ptolemy 
XI.  ;d.  48  or  47  b.c.  He  reigned  jointly  with 
his  sister  Cleopatra  till  48  B.C.,  when  Cleopatra 
was  expelled,  and  raising  an  army  in  Syria 
invaded  Egypt.  It  was  at  this  time  that  Pompey 
landed  in  Egypt  after  his  defeat,  and  was  assassi- 
nated by  the  ministers  of  Ptolemy.  On  the 
arrival  of  Cssar,  Cleopatra  by  her  charms 
acquired  an  ascendency  over  him,  which  made 
it  manifest  that  he  would  decide  her  dispute  with 
Ptolemy  in  her  favor.  Ptolemy  put  himself  at 
the  head  of  the  insurgents,  was  defeated  by 
Caesar,  and  drowned  in  attempting  to  make  his 
escape. 

Ptolemy  XIII.  (Auletes),  youngest  son  of 
Ptolemy  XL;  d.  43  B.C.  He  was  declared  king 
by  Caesar  in  conjunction  with  Cleopatra  in  47 
B.C.  He  was  married  to  his  sister  and  was  put 
to  death  by  her.  Consult:  Mahaffy,  <The  Empire 
of  the  Ptolemies*  (1895)  ;  Strack,  <Die  Dynastic 
der  Ptolemaer'  (1897)  ;  Meyer,  'Das  Heerwesen 
der  Ptolemaer  und  Romer  in  Aegypten*  (1900)  ; 
Budge,    'A   History  of  Egypt'    (1902). 

Ptolemy  (Claudius  Ptolem.eus),  Alexan- 
drian astronomer:  flourished  about  the  middle  of 
the  2d  century  after  Christ,  being  born  at  Ptole- 
mais  in  the  Thebaid.  The  geocentric  system  of 
astronomy  which  he  taught  was  accepted  in  Eu- 
rope until  after  the  time  of  Dante,  whose  poem 
takes  this  theory  as  its  frame-work.  In  produc- 
ing his  principal  work,  '  MeydX-q  (tuitoJis  T^s'Aa-rpo- 
TOjii(os>  Ptolemy  relied  very  much  on  the  labors 
of  Hipparchus ;  but  his  planetary  theory  is  his 
own,  as  well  as  his  theory  of  the  moon's  evection 
(q.v.).  The  Ptolemaic  system  of  astronomy  was 
only  exploded  by  the  arguments  of  Copernicus 
(q.v.).  The  mediaeval  writers  speak  of  the  as- 
tronomical treatise  of  Ptolemy  under  its  Arabian 
name  of  the  Almagest.  It  consists  of  13  books, 
the  principal  of  which,  the  first,  reveals  the  trig- 
onometrical theory  of  the  Greeks ;  contains  a 
method  for  calculating  chords,  and  demonstrates 
the  basal  doctrine  of  trigonometry,  that  the  rec- 
tangle of  the  diagonals  of  an  inscribed  quadrilat- 
eral equals  the  sum  of  the  rectangles  of  the  oppo- 
site sides.  There  is  also  to  be  found  there 
sufficient  spherical  geometry  and  trigonometry  to 
enable  a  calculation  to  be  made  of  the  sun's  dec- 
lination to  each  degree  of  longitude.  These 
principles  are  applied  in  detail  through  the  re- 
maining 12  books.  The  predecessor  of  Ptolemy 
in  the  field  of  geography  was  Marinus  Tyrius, 
whose  works  he  utilized  and  corrected.  His 
geographical  treatise  is  entitled  Teioypa(piK-i 
'T0^7i;o-is,  and  contains  little  more  than  a  list  of 
places  with  their  longitude  and  latitude.  He 
also  corrects  the  geographical  methods  of  Era- 
tosthenes, Hipparchus  and  Marinus,  and  he 
actually  executed  26  maps  in  illustration  of  his 


PTOMAINES  — PUBLIC  DOMAIN 


theories.  There  are  other  spurious  works  of 
Ptolemy,  and  many  of  his  wntmgs  have  been 
lost.  Consult:  Voll,  'Studien  iiber  Claudius 
Ptolcmaus'    (.1894). 

Ptomaines,  a  series  of  organic  nitro- 
genous bodies,  closely  resembling  the  vegetable 
alkaloids  in  many  of  their  chemical  properties 
They  are  present  in  many  animal  products,  and 
are  formed  either  by  the  chemical  breaking 
down  of  complex  nitrogenous  molecules  or  by 
bacterial  agencies  capable  of  inducing  similar  de- 
compositions. Most  of  the  ptomaines  are  ammo- 
nia compounds.  By  the  older  chemists  all  of  this 
group  of  so-called  animal  alkaloids  were  termed 
ptomaines,  but  later  studies  have  given  a  series 
of  groups  of  these  bodies.  Thus  ptomaines, 
leucomaines,  and  toxins  are  at  present  recog- 
nized ;  the  former  being  the  results  of  abnormal 
catabolic  changes,  due  to  chemical  or  bacterial 
agencies;  the  leucomaines  being  usually  normal 
catabolic  compounds  of  this  group.  The  toxins 
are  ptomaines,  products  usually  of  bacterial  de- 
composition or  ferment  activity  of  some  type  or 
other,  and  which  are  poisonous.  Modern  con- 
ceptions regarding  these  bodies  are  modifying  so 
rapidly  that  hard  and  fast  definitions  are  apt  to 
be  more  misleading  than  informing.  Many  of 
the  ptomaines  are  inert;  others,  the  toxins,  are 
poisonous,  some  highly  so.  Ptomaine-poisoning 
resulting  from  eating  altered  sausage  meat,  mus- 
sels, tinned  meats,  etc.,  is  due  to  some  form  of 
toxin.  Chemically  the  ptomaines  contain  car- 
bon, hydrogen  and  nitrogen.  They  belong 
mostly   to   the   amines   or   substituted   ammonia 

/H       _ 
compounds,    monomethyl    amine,    N  —  H    being 

\  CHj 
one  of  the  simplest  of  these  bodies.  It  is 
present  in  many  decomposing  foods,  and  even  as 
mercurialine  in  a  living  plant.  Dimcthylamine, 
(CH:)2NH  and  tri-methylamine,  (CHOjN,  are 
similar  ptomaines  of  this  simpler  group. 
Amines  of  higher  alcohols  are  also  common 
forms,  ethylamine,  butylamine  and  others  being 
examples.  Putrescine  and  cadaverine  are  more 
complex  ptomaines  which  have  been  isolated 
from  putrescent  meat.  They  are  both  diamines. 
Neuridin,  C:,H„N:,  was  one  of  the  first  of  this 
class  isolated  by  Brieger,  the  practical  founder 
of  the  study.  Choline,  neurine,  betaine,  and 
muscarine  are  four  oxygenated  ptomaines  of 
closely  related  chemical  structure  that  are  pe- 
culiarly convertible  one  into  another  by  simple 
chemical  processes.  Choline  is  non-poisonous, 
but  neurine  and  muscarine  are  highly  toxic. 
They  are  found  in  decomposing  meat.  Musca- 
rine, from  the  poisonous  fly-mushroom,  is 
thought  to  be  identical  or  very  closely  similar  to 
the  choline,  neurine,  muscarine  compound.  My- 
tilotoxin  is  the  specific  poison  of  the  mussel. 
Typhotoxin  and  tetanotoxin  are  ptomaines  sup- 
posed to  be  the  active  poisons  produced  by  the 
typhoid  fever  and  lockjaw  bacteria.  Tyrotoxicon 
is  a  toxic  ptomaine  found  in  cheese  and  in  ice 
cream.  At  least  200  ptomaines  have  been  de- 
scribed. Consult:  Vaughan  and  Novy,  'Cellular 
Toxins'  (1902),  for  a  full  consideration  of  all 
of  the  many  new  lines  of  thought  on  this  sub- 
ject. 

Ptosis,  to'sis,  a  falling  or  drooping  of  the 
tipper  eyelid  ow-ing  to  paralysis  of  the  muscle 
that  lifts  it.     It  is  sometimes  congenital,  and  it 


may  be  produced  by  various  disorders  of  the 
brain. 

Pty'alin.      See  Saliv.\. 

Ptyalism.     See  Salivation. 

Pu-lu,  poo'loo.  See  Filicalcs  (6)  under 
Ferns  a.vd  Fern  Allies;  Fibre. 

Pu'berty,  the  period  in  both  male  and 
female  marked  by  functional  development  of  the 
generative  system.  This  period,  when  capacity 
for  reproduction  begins,  is  indicated  in  both 
sexes  by  certain  characteristic  signs.  In  the 
male  puberty  is  generally  reached,  in  temperate 
climates,  between  the  ages  of  15  and  18,  and 
although  it  is  commonly  believed  to  be  reached 
somewhat  earlier  in  warm  regions,  climatic  con- 
ditions appear  to  affect  the  male  less  than  the 
female.  Before  the  attainment  of  this  period  the 
physical  powers  have  been  appropriated  to  the 
nutrition  of  the  body.  This  is  in  accordance 
with  a  well  known  law  of  physiology,  whereby 
the  processes  of  nutrition  and  reproduction  are 
mutually  antithetic ;  the  reproductive  energies 
are  opposed  to  the  nutritive,  and  act  as  an  im- 
portant drain  upon  the  physical  and  nutritive 
powers.  Therefore  the  generative  instincts  are 
limited  or  restrained  until  nutrition  and  growth 
have  been  duly  advanced. 

In  the  male  the  occurrence  of  puberty  is 
marked  by  a  varied  and  general  change  in  the 
physical  constitution.  The  body  attains,  within  a 
comparatively  short  period,  a  large  relative  in- 
crease in  size.  The  form  acquires  greater  ful- 
ness and  stamina.  The  larynx  particularly 
enlarges ;  the  voice  deepens ;  there  is  a  growth 
of  hair  upon  the  face,  the  pubes,  etc. ;  and  the 
entire  sexual  system  receives  an  unwonted  stim- 
ulus, the  testes  secreting  the  seminal  tluid  char- 
acteristic of  full  sexual  vigor.  The  male  thus 
reaches  sexual  maturity.  In  ordinary  cases  his 
virile  powers  decrease  after  the  age  of  50  or  60, 
when  the  energies  seem  to  be  withdrawn  from 
the  reproductive  function  in  the  interest  of  nu- 
trition. 

In  the  female  the  state  of  puberty  usually 
begins,  in  temperate  climates,  between  the  14th 
and  i6th  years.  At  this  period  the  female  form 
acquires  a  characteristic  fulness  and  roundness. 
The  breasts  enlarge,  depositions  of  fat  taking 
place  in  the  mammae  and  on  the  pubes,  and  over 
the  body  generally.  The  internal  organs  of  gen- 
eration also  enlarge,  and  their  functional  perfec- 
tion in  woman  is  marked  by  the  most 
unequivocal  of  the  signs  of  puberty,  the  appear- 
ance of  menstruation  (q.v.).  The  production  of 
ova,  ready  for  fertilization,  is  the  most  essential 
and  significant  sign  of  the  full  attainment  at  once 
of  puberty  and  of  the  true  female  generative 
functions.  (See  Ovary.)  Puberty  in  both  man 
and  woman  may  be  retarded  or  advanced  by  in- 
dividual and  inherited  peculiarities  of  constitu- 
tion and  by  modifying  circumstances  and  habits 
of  life. 

Public  Debt,  United  States.  See  Debt, 
N.\tional;  Debt,  Public;  Finance. 

Public  Domain,  The.  The  United  States 
is  the  only  great  nation  in  the  world  which  has 
passed  title  to  the  bulk  of  its  territory  direct  to 
the  intending  occupant.  In  the  earliest  years 
of  the  nation,  when  government  w-as  organized 
over  a  comparatively  limited  area  along  the 
coast  of  the   Atlantic   Ocean,   the   federation  of 
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States  had  no  control  over  the  land  within 
the  boundaries  of  each  separate  commonwealth. 
Eighteen  States,  Maine,  New  Hampshire,  Ver- 
mont, Rhode  Island,  Massachusetts,  Connecticut, 
New  York,  New  Jersey,  Delaware,  Pennsylvania, 
Maryland,  Virginia,  West  Virginia,  North  Caro- 
lina, South  Carolina,  Georgia,  Tennessee,  and 
Kentucky,  each  retained  jurisdiction  over  their 
own  land,  and  disposed  of  the  same  as  the  local 
governments  saw  fit. 

Later  on,  when  Texas  was  admitted  to  the 
L'nion,  that  State  also  retained  jurisdiction  over 
its  public  domaiy  and  is  administering  the  same 
to-day  under  State  laws  and  entirely  independ- 
ently of  national  control.  Without  exception, 
all  other  territory  of  the  United  States,  including 
Alaska,  has  been  disposed  of  by  Congressional 
action.  Since  the  United  States  went  into  the 
land  business  the  government  has  acquired  for 
sale  and  disposal  nearly  2,000,000.000  acres  of 
land  on  this  continent.  This  vast  public  domain 
reached  from  the  eastern  boundary  of  Ohio  to 
Puget  Sound  and  from  Florida  to  California, 
with  Texas  as  the  only  break  in  its  continuity. 

For  a  century  the  United  States  has  been 
known  to  the  people  of  all  the  world  as  the 
country  of  free  homes,  with  the  result  that 
the  land-hungry  millions,  flocking  hither,  have 
built  up  a  great  nation  with  such  rapidity  that 
the  history  of  the  world  affords  no  parallel. 
Leaving  Alaska  and  the  new  possessions  out  of 
consideration,  owing  to  peculiar  and  unsettled 
conditions  existing  therein,  Congress  in  its 
legislative  capacity,  and  the  Interior  Department 
in  its  executive  capacity,  have  since  the  founda- 
tion of  this  government  been  given  control  of 
over  1,500,000,000  acres  of  land.  There  have 
been  reserved  from  sale  and  settlement,  for  va- 
rious purposes  and  for  reasons  of  public  policy, 
about  170,000,000  acres.  Under  various  authori- 
zations from  Congress,  title  to  about  800.000,000 
acres  has  passed  from  government  to  other 
ownership.  The  government  still  holds  for 
sale  or  gift,  as  the  law  may  direct,  something 
less  than  500,000.000  acres  of  land,  practically 
all  of  it  lying  between  the  Mississippi  River  and 
the  Pacific  Ocean  on  the  east  and  west  respec- 
tively, British  America  to  the  north  and  Mexico 
to  the  south. 

The  people  of  the  United  States  acquired  title 
by  cession,  occupation,  and  purchase  to  the  area 
now  occupied  on  this  continent.  At  least  three 
quarters  of  this  territory  was  acquired  by  pur- 
chase. Including  the  cost  of  survey  and  admin- 
istration, the  nation  has  paid  over  $400,000,000 
in  cash  for  this  realty.  The  sales  of  land  have 
returned  over  $350,000,000,  thus  leaving  $50,000,- 
000  approximately  as  the  net  cost  of  the  remain- 
ing 500,000,000  acres  still  upon  the  market.  These 
figures  are  necessarily  valueless,  however,  for  the 
purpose  of  arriving  at  a  balance,  for  in  addition 
to  the  actual  cash  paid  for  the  land,  the  cost  of 
war,  political  and  criminal  jurisdiction,  and  a 
certain  proportion  of  the  cost  of  running  all 
departments  of  the  government  can  rightly  be 
charged  to  this  land  account.  Speaking  in  the 
narrower  sense,  the  people  have  paid  about  20 
cents  per  acre  for  their  public  domain.  This 
includes  merely  the  original  sum  invested,  and 
the  cost  of  survey  and  administration.  The 
average  price  received  for  land  sold  has  been 
about  40  cents  per  acre.  Few  administrations 
have  considered  this  department  of  the  govern- 


ment from  that  point  of  view,  however,  the  real 
purpose  of  the  disposal  being  that  of  populating 
and  developing  the  country.  The  cash  account 
has  been  held  as  of  little  concern. 

Over  100,000,000  acres  of  public  land  have 
been  given  away  in  the  form  of  bounties  and 
for  military  service,  and  over  10,000,000  acres 
have  been  given  to  the  various  States  for  express 
purposes,  generally  educational.  Nearly  100,000,- 
000  acres  passed  to  individuals  under  the  so- 
called  swamp  reclamation  law,  long  since  re- 
pealed, through  which  by  means  of  perjury  and 
misrepresentation  valuable  agricultural  land  was 
stolen  in  enormous  tracts.  Over  100,000,000 
acres  have  been  donated  for  educational  pur- 
poses, most  of  this  land  passing  under  the  juris- 
diction of  State  governments  for  that  purpose. 
Millions  of  acres  have  been  alienated  under  the 
mineral  land  law,  grants  for  wagon  roads,  under 
laws  providing  for  the  location  of  salt,  stone, 
and  timber  at  minimum  acreage  prices.  During 
the  past  50  years  over  100,000,000  acres  have 
been  disposed  of  as  railway  grants,  much  of  this 
land  being  of  the  very  best  character.  With  all 
this  liberality,  however.  Congress  must  be  given 
credit  for  having  refused  to  consider  thousands 
of  wild-cat  schemes  whereby  millions  of  acres 
of  the  public  domain  were  to  be  diverted  to 
individual  ownership.  No  session  of  Congress 
has  passed  without  the  introduction  of  number- 
less bills,  each  proposing  a  land  grant  to  some 
allegedly  meritorious  enterprise.  These  propo- 
sitions have  taken  a  remarkable  range.  Grants 
of  land  have  been  asked  for  to  aid  in  Arctic 
exploration,  to  start  dairies,  private  schools,  to 
pay  the  expenses  of  trips  abroad,  and  in  fact,  it 
would  be  difficult  to  name  any  industry  or  branch 
of  human  invention  which  Congress  has  not 
been  asked  to  favor  with  a  land  grant. 

Of  the  vast  amount  of  money  paid  by  the 
government  for  its  public  estate,  nearly  half,  or 
about  $200,000,000,  has  been  paid  to  the  Indians 
for  quit  claim  deeds  to  territory  under  their 
•control.  The  record  of  sales  also  shows  that 
the  government  has  paid  in  cash  more  for  the 
Indian  lands  than  white  settlers  have  been 
charged  for  similar  lands,  to  say  nothing  of  the 
rations,  supplies,  and  interest  on  deposits,  and 
other  valuable  privileges  granted  the  Indians  in 
return  for  their  holdings,  to  which  their  title 
at  the  best  was  more  or  less  indefinite.  The 
United  States  has  also  paid  nearly  $100,000,000 
to  individual  States  and  foreign  countries  for 
land.  To  survey  the  entire  public  domain  and 
pay  the  expenses  of  the  land  office  from  the 
foundation  of  the  government  to  the  present  day 
has  cost  nearly  $200,000,000. 

When  the  L'nited  States  government  first 
went  into  the  land  business,  the  only  idea  pre- 
vailing was  to  sell  the  public  domain  in  any 
quantity  to  any  one  who  might  apply,  at  such 
price  as  could  be  realized.  This  system  prac- 
tically prevailed  until  1841.  In  that  year  was 
first  recognized  the  desirability  of  limiting  indi- 
vidual holdings,  and  an  attempt  was  made  to  dis- 
courage non-resident  ownership.  By  this  time 
the  government  had  disposed,  under  previous 
arrangements,  of  over  150,000.000  acres.  In 
1841  the  preemption  law  was  enacted.  This  was 
the  first  legal  recognition  of  the  fact  that  160 
acres,  or  a  half-mile  square,  is  the  ideal  size 
for  a  farm,  being  sufficient  agricultural  land  to 
fully  occupy  the  energy  and  attention  of  a  single 
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family  and  yield,  under  conditions  prevailing  m 
the   United   States,  an  adequate  return.     Under 
the  provisions  of  this  law  any  citizen  could  take 
i6o  acres  of  government  land  and  secure  title 
thereto    by    paying    $1.25    per    acre    after    liv- 
ing   six    months    upon    the    property      In    iSq2 
Congress    enacted    the    homestead    law.     iliis 
measure    reflected    the    views    of    those    who 
believed   that   the  public  land  should   be   given 
at  minimum  cost  to  such  people  as  would  show 
their  good  faith  as  home-builders  by  a  continuous 
residence  of   five  vcars,  and  an  honest  attempt 
at    cultivation,      this    proved    a    slow    process, 
however,    for   those   desiring   to    mcrease   their 
land  holdings,  and   the  law  was  soon  amended 
so  that  after  six  months  residence  a  settler  could 
obtain  title  by  paying  $1.25  per  acre,  thus  com- 
muting  his    option    of   obtaining    it    free    it    he 
lived  upon  it  for  five  years.    Later  on  the  law  was 
again  amended  into  the  shape  in  which  it  now  is, 
extending  the  time  of  residence  from  six  months 
to  14  months  before  commutation  was  allowed. 
In  187.^  the  timber  culture  law  was  passed,  which 
gave    the    settler    the    opportunity    of   acquiring 
another  160  acres  by  planting  a  certain  number 
of   trees.     The   law    was   apparently   correct   in 
principle,    but   in    practice   the    conditions    were 
found    to    be    almost    impossible    of    fulfilment, 
especially  upon  the  semi-arid  plains  of  the  West, 
and  the  law  was  finally  repealed  as  offering  in- 
ducements to  fraud.     In   1875  another  law  was 
enacted  which  offered  640  acres  of  and  land  to 
any  settler  who  would   fulfil  certain   conditions 
of   reclamation   by   carrying  an   artificial   supply 
of    water    thereto    and    paying   the    government 
$i.2S  per  acre  in  addition.    This  law  still  stands, 
but    has    been    so    amended    as    to    reduce    the 
amount   of  land   which   can   be   taken   by   each 
claimant    to    320   acres,    and    the    conditions    of 
reclamation  have  been  made  more  severe.     This 
law  originated  in   California,  and  when   it   was 
first    enacted    in    1875    it    applied    only    to    that 
State.     Its  application  to  all  of  the  public  land 
States    was    made    general    in    1877.      In    1891' 
Congress  became  alarmed  at  the  inroads  which 
were   being   made   upon   the   public   domain   by 
those   who  were   manifestly  not   legitimate   set- 
tlers.    The    laws    as    they   then    stood    enabled 
a  single  claimant  to  secure   1,120  acres  of  land 
at  comparatively   little   expense   to  himself   and 
without  complying  seriously  with  the  purpose  of 
the  whole  jilan  of  public  land  disposal,  that  of 
residence   and    cultivation.      On    3    March    1891 
the  agitation   over   this  matter  resulted   in  the 
repeal    of    the    preemption    and    timber    culture 
laws.      Under    the    timber    culture    law    nearly 
37,000,000  acres  had  been  disposed  of,  and  even 
under  the  lax  administration  of  the  conditions 
required,    less    than    9,000.000    acres    had    been 
earned  by  planting  trees  as  the  law  specified. 

The  laws  now  in  force  governing  the  dis- 
posal of  the  agricultural  portion  of  the  public 
domain  are,  therefore,  the  homestead  law  and 
the  desert  land  law.  The  homestead  law  gives 
the  settler  two  options  :  he  can  settle  upon,  enter, 
and  acquire  title  to  160  acres  of  land  practically 
free  of  cost,  by  establishing  and  maintaining  resi- 
dence thereon  for  a  period  of  five  years.  He 
may,  on  the  other  hand,  at  the  end  of  14  months 
of  such  continuous  residence,  secure  a  patent 
from  the  government  by  paying  $1.25  per  acre 
for  his  land,  if  it  lies  without  the  limit  of  rail- 


road   grants,   or  $2.50   per   acre    if  within   such 
limits. 

In  either  case  actual  residence,  improvement, 
and  cultivation  are  at  least  theoretically  re- 
quired. He  must,  according  to  the  law,  make 
application  for  this  land  in  "honesty  and  good 
faith,"  not  as  an  agent  for  others,  but  with 
the  intention  of  making  it  a  home,  and  all 
agreements  to  sell  prior  to  the  issuing  of  the 
patent  are  forbidden.  Since  the  passage  of  the 
homestead  act  in  1862  there  have  been  about 
1,500,000  original  homestead  filings,  involving  an 
area  of  about  200.000,000  acres  or  more.  About 
so  per  cent  of  those  who  have  made  original 
homestead  filings  have  carried  the  process 
through  to  completion  and  received  title  to  the 
land. 

Since  the  Desert  Land  Act  was  passed  in 
187s  about  12,000.000  acres  have  been  preempted 
under  its  provisions,  though  less  than  3.000.000 
acres  have  been  finally  proved  up  upon.  As  the 
law  now  stands,  any  citizen  of  the  United  States 
or  person  who  has  declared  his  intention  of 
becoming  such  can  take  up  320  acres  of  arid 
land  by  making  a  deposit  of  25  cents  per  acre  at 
the  time  of  filing  and  paying  $1  per  acre  more 
when  title  is  asked  of  the  government.  The  law 
requires  that  before  securing  title  the  settler  shall 
prove  the  ownership  of  sufficient  water  to  irri- 
gate the  entire  tract,  shall  prove  that  he  has 
expended  at  least  $1  per  acre  each  year  in 
improving  the  land,  and  that  he  has  actually 
irrigated  within  three  years  from  the  time  of 
filing,  every  legal  subdivision  or  40-acre  tract  of 
his  claim.  Experience  has  proved  that  an  ave- 
rage expenditure  of  at  least  $10  per  acre  is 
necessary  to  fully  comply  with  the  letter  of  this 
law. 

There  have  been  a  number  of  special  laws 
enacted  with  the  intention  of  encouraging  the 
settlement  of  the  arid  and  semi-arid  public  do- 
main through  indirect  agencies.  The  most  not- 
able of  these  is  the  so-called  Carey  Act,  which 
proposes  to  grant  to  each  State  1,000,000  acres  of 
arid  land,  title  to  be  passed  from  the  general 
government  to  the  State  when  such  land  is 
reclaimed  by  irrigation.  A  few  of  the  States 
have  taken  advantage  of  this  law,  made  selec- 
tions from  the  public  domain  within  their  borders 
and  offered  inducements  to  private_  capital  to 
undertake  the  enterprise.  The  workings  of  the 
law  have  not  been  entirely  successful,  Wy- 
oming, the  home  of  Senator  Carey,  the 
author  of  the  act,  being  the  only  public 
land  State  to  lake  advantage  of  the  oppor- 
tunity to  any  extent.  Idaho  and  Washington 
have  seriously  attempted  the  reclamation  of  large 
areas  in  this  manner,  but  as  yet  without  notable 
success. 

Among  the  most  important  features  of  the 
land  laws  are  those  provisions  whereby  mineral 
claims  can  be  secured  by  individuals.  The  regu- 
lations governing  the  securing  of  mineral  rights 
or  rights  to  mine  upon  the  public  domain,  vary 
in  different  mining  districts ;  but  under  the  fed- 
eral law  any  citizen  can  stake  out  a  limited 
amount  of  ground,  and  after  proving  that  he 
has  expended  a  certain  amount  of  money  for 
development  work  can  receive  title  to  his  claim. 
The  acreage  taken  from  the  public  domain 
under  the  mineral  land  laws  is  inconsiderable  in 
itself,  but  from  this  acreage  has  come  a  great 
part  of  the  wealth  of  the  nation.    There  are  also 
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laws  providing  for  the  taking  up  and  purchase 
from  the  government  of  coal  lands,  salt  claims, 
stone  and  timber.  With  a  few  notable  exceptions 
these  laws  have  operated  to  the  development  and 
prosperity  of  the  country.  What  is  known  as 
the  timber  and  stone  act  has  been  notoriously 
abused  in  its  application  to  timber  land.  This 
law  allows  any  citizen  to  secure  i6o  acres  of 
saw-mill  timber  by  filing  a  claim  and  paying 
the  government  $2.50  per  acre  for  the  land. 
The  General  Land  Office  at  Washington  esti- 
mates that  nearly  5,000,000  acres  of  valuable 
timber  has  been  so  disposed  of  by  the  govern- 
ment at  a  price  sometimes  returned  to  the  pur- 
chaser by  the  sale  of  a  single  tree  from  an  acre 
of  his  quarter  section,  or  160  acres.  In  other 
words,  the  government  has  probably  sold  for 
less  than  $13,000,000  timber  conservatively  es- 
timated to  be  worth  at  least  $100,000,000.  As  the 
population  of  the  United  States  increases,  and 
the  conservation  of  resources  receives  more  and 
more  attention,  it  is  realized  that  the  arable  land 
and  forest  timber  of  the  nation  has  been  distrib- 
uted with  lavish,  not  to  say  careless,  generosity, 
the  results  of  which  are  already  felt  in  the 
exhaustion  of  the  free-home  area  and  a  narrow 
limit  to  the  once  apparently  inexhaustible  timber 
supply  of  the  country. 

During  recent  years  conditions  have  changed 
with  marvelous  rapidity.  For  a  century  the 
building  of  homes  has  only  been  limited  by  the 
number  of  home-seekers.  The  land  lay  fallow 
awaiting  the  plow.  As  the  plow  turned  its  fur- 
row the  guiding  spirit  could  foretell  the 
almost  immediate  harvest.  This  is  no  longer 
true,  for  there  is  now  hardly  a  spot  left  in  the 
great  public  domain  of  the  United  States  where 
the  hardiest  pioneer,  without  resources  other  than 
willing  hands   and   indomitable  spirit,  can   suc- 


cessfully establish  himself.  The  easily  arable 
habitable  public  land  has  all  been  reserved  or 
segregated  to  private  owership.  What  is  left  is 
wonderfully  valuable  and  susceptible  of  the 
highest  production,  but  under  different  condi- 
tions of  settlement  from  those  which  have  here- 
tofore prevailed.  It  is  estimated  that  the  re- 
maining public  domain,  if  scientifically  developed, 
will  support  in  comfort  at  least  three  times  the 
present  population  of  the  entire  United  States. 
A  partial  recognition  of  this  condition  was 
secured  from  Congress  in  1902  by  the  enactment 
of  a  National  Irrigation  Law.  The  fight  preced- 
ing the  enactment  of  this  law  recalled  to  older 
members  of  Congress  the  desperate  struggle 
necessary  to  secure  the  passage  of  the  Homestead 
Law  in  1862.  The  National  Irrigation  Law  is, 
in  reality,  a  modified  Homestead  Act.  made  par- 
ticularly applicable  to  the  arid  public  domain. 
It  provides  that  the  government  shall  create  an 
artificial  water  supply  by  the  building  of  storage 
reservoirs  and  the  diversion  of  rivers,  and  then 
dispose  of  the  land  reclaimed  thereby  to  actual 
settlers  who  will  not  only  live  upon  it,  but  who 
will,  through  a  series  of  annual  payments,  return 
to  the  government  the  cost  of  irrigation.  In 
this  law  the  principle  of  residence  and  cultivation 
is  more  fully  recognized  than  in  any  land  law 
upon  the  statute  books.  Speculation  is  prac- 
tically impossible,  and  the  enterprise  possesses 
no  attractions  for  others  than  home-seekers. 
This  law  is  a  recognition  of  the  need  for  a 
general  revision  of  the  land  laws,  in  view  of 
the  very  great  changes  which  have  taken  place 
in  the  conditions  of  settlement  since  the  earlier 
days  of  American  pioneering.  Under  the  terms 
of  the  National  Irrigation  Law  the  money  de- 
rived from  the  sale  of  public  lands  is  to  be 
devoted   to  the  reclamation  of  the  arid   region. 


Area  unappropriated  and 

unreserved 

Area  re- 
served 

State    or    Territory 

Surveyed 

Unsurveyed 

Total 

Area  appro- 
priated 

Acres 

258,420 
(a) 

11,691,038 
2,759,553 
29,456,676 
33,638,530 
1.179,197 
12,376,285 

Acres 

Acres 

258,420 

367,983,506 

47,003,821 

2.759.553 

36.965,530 

37.926.616 

1,339.267 

41,785,780 

Acres 

52,020 

b  120,174 

20,159,837 

2,560 

19,718,027 

5,486,643 

19.259 

1,334,031 

Acres 
32,347,480 
(a) 

5,628,662 
30,781,567 
43,286,363 
22,934,901 
33,714,114 
10,173,629 
35.842.560 
22,950,400 

Alaska    

367,983,506 
35,312,783 

7,508,854 

4,288.086 

160,070 

29,409,495 

Idaho    

■ 



19,658,880 

35,646,080 
50,347,014 
27,411,944 
36,333,440 
43,343,040 
29,572,400 
43,568,682 
18.323,803 
39,681,763 

3.075,323 
18,049,682 
28,387,251 
26,062,720 
17,920,605 
25,369,824 
25,578,872 

4,984,234 
21,396,483 
34,729.395 

9.523.571 

1.047. 831 

109,964 

365.065 

3,498,127 

1 12,720 

227,158 

18,244,326 

8,848,906 

30,792,220 

39.336,648 

8,749,864 

65,018 

1,047,831 

174,982 

365,065 

5,168,685 

112,720 

227,158 

57,885,663 

8,848.906 

61,277,908 

53,772,359 

13,197,339 

987.875 
1,468,434 

120,695 
2,686,355 

1,670,558 

17.384.134 

606.61 1 

5.983.409 

6,606.759 

3.325.490 

39,641,337 

30,485,688 
14.435.711 
4.447.475 

North  Dakota  .             

Ohio    

3,091.333 
17.182.749 
10.522,553 
11,526,008 

4.464,185 

113,001 

34,543,998 

3.091,333 
23.105,816 
10.905,154 
41.369,561 

9,485,192 

113,001 

37,118.869 

3.762.462 
12,801,800 
12,722,374 

6,187,645 

11,865,205 

432,524 

15,790,840 

5.923,067 

382,601 

29,843.553 

5,021,007 

South  Dakota          .          

Utah    

2,574,871 

284.136,355 

579,153,680 

863,290,035 

169,284,043 

776.965.802 

a  The  unreserved  lands  in  Alaska  are  mostly   unsurveyed  and  unappropriated. 
b  So  far  as  estmiated. 
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In  1904  the  fund  represented  an  accumulation  of 
about  $16,000,000  with  a  promise  for  several 
years  to  come  of  annual  additions  amounting  to 
at  least  $5,000,000  more.  The  theory  of  the  law 
implies  a  revolving  fund,  as  the  money  is  to  be 
returned  to  the  government  by  the  beneficiaries. 
If  this  plan  works  out  successfully,  the  govern- 
ment will  in  course  of  time  be  able  to  utilize 
fully,  for  the  benefit  of  the  and  region,  all 
possible  sources  of  water  supply. 

In  1904  the  General  Land  Office  issued  an 
estimate  of  the  status  of  the  pubhc  domain  on 
the  North  American  Continent.  This  is  com- 
prised within  the  United  States  proper  and  the 
Territory  of  Alaska.  The  result  may  be  seen 
from  the  table  on  the  preceding  page. 

In  the  foregoing  table,  the  territory  in  the 
Philippines,  Porto  Rico,  and  other  new  posses- 
sions is  not  included.  In  securing  this  new  terri- 
tory the  United  States  fell  heir  to  a  large  area 
formerly  under  Spanish  sovereignty,  but  with 
more  or  less  indefinite  title.  When  the  gov- 
ernments of  these  new  countries  were  finally 
organized  by  Congress,  it  was  decided  to  give 
the  title  of  all  public  land  into  the  hands  of  the 
local  authorities,  hence  they  did  not  become 
part  of  the  public  domain  of  the  United  States 
within  the  strict  meaning  of  the  term.  The 
Philippine  government  and  the  government  of 
Porto  Rico  have  since  enacted  laws  indicating 
the  manner  in  which  land  can  be  disposed  of. 
These  regulations  are  necessarily  more  or  less 
temporary  and  experimental.  It  will  be  several 
years  before  surveys  can  be  completed  and  the 
boundaries  of  tracts  already  in  private  owner- 
ship determined.  Effort  has  been  made,  how- 
ever to  embody  the  homestead  idea  and  thus 
encourage  settlement  upon  small  holdings.  The 
problem  of  dealing  with  tropical  areas  has  yet 
to  be  worked  out  through  actual  experience. 
There  has  been  as  yet  no  great  demand  for  this 
land  except  by  exploitation  companies  interested 
in  the  mining  or  lumber  industry.  Profiting  by 
past  mistakes.  Congress  has  been  very  slow  to 
grant  many  privileges  of  this  kind,  but  in  course 
of  time  some  plan  will  be  adopted  whereby 
the  valuable  natural  resources  of  the  new  posses- 
sions can  be  utilized  without  permanently  de- 
stroying their  recuperative  power. 

In  the  table  above  given  it  will  be  noted 
that  of  the  more  than  863,000,000  acres  remaining 
about  368.000,000  acres  are  credited  to  Alaska. 
This  territory  is  as  yet  practically  unsurveyed, 
and  its  possibilities  undetermined.  Mineral  land 
laws  and  regulations  are  in  force  similar  to  those 
prevailing  in  the  older  States,  but  the  agricul- 
tural possibilities  are  so  indefinite  that  little 
necessity  has  yet  arisen  for  providing  for  home- 
seekers.  A  great  future  has  been  predicted  for 
Alaska  in  the  direction  of  agriculture,  but  with 
vast  areas  not  only  in  the  United  States,  but  in 
adjoining  Canadian  territory,  still  open  for  set- 
tlement, it  is  not  probable  that  much  will  be 
done  in  the  direction  of  farming  in  .Maskan 
valleys,  other  than  to  attempt  to  supply  the  local 
demand  for  produce  created  by  the  mining  set- 
tlements. 

That  portion  of  the  public  domain  marked 
reserved  amounts  to  about  170.000.000  acres.  In 
this  area  are  included  military.  Indian,  and  forest 
reservations.  The  military  reservations  are  quite 
numerous,  but  small  in  acreage  and  are  gradually 
being  done  away  with.    The  Indian  reservations 


are  large  and  included  among  them  is  the  whole 
of  Indian  Territory.  By  treaty,  purchase,  and  in- 
dividual allotment  to  the  Indians  these  reserva- 
tions are  rapidly  decreasing  in  size,  and  some 
time  in  the  future  they  will  practically  disappear. 
The  forest  reservations  amount  to  over  60,000,- 
000  acres  and  are  the  most  important  feature 
of  the  more  modern  and  scientific  administration 
of  the  public  domain  characterizing  government 
control.  Under  authority  given  by  Congress 
the  President  of  the  United  States  has  the  power 
to  withdraw  from  settlement  any  portion  of  the 
public  domain  which  may  be  determined  to  be 
more  valuable  for  forest  conservation  and  the 
protection  of  watersheds  than  for  promiscuous 
disposal  under  existing  land  laws.  This  author- 
ity has  been  freely  exercised  within  the  past 
five  years  and  great  areas  of  noble  timber  have 
thus  been  preserved  from  speculators,  and  the 
water  supply  of  nearly  all  the  great  rivers 
rising  in  the  western  mountains  has  been  assured 
by  perpetuating  the  wooded  covering  of  the 
hills  and  valleys  at  their  sources.  That  these 
reservations  will  be  extended  until  practically 
all  the  great  virgin  forests  are  protected  is  a 
foregone  conclusion,  for  in  1904  over  50,000,000 
acres  of  forest  and  woodland  were  under 
consideration  for  possible  addition  to  the  re- 
served territory.  The  sentiment  of  the  coun- 
try has  been  very  much  divided  as  to  the  wisdom 
of  this  wholesale  reservation  of  forest.  The 
prosperity  of  the  West,  in  many  sections,  depends 
upon  free  access  to  timber  for  mining,  construc- 
tion, and  domestic  purposes.  From  these  sec- 
tions has  naturally  come  no  little  opposition  to 
the  creation  of  forest  reserves,  but  with  the 
adoption  in  the  near  future  of  a  scientific  system 
of  forestry  which  will  allow  of  lumbering  with- 
out total  destruction,  and  the  general  encourage- 
ment of  reforestation  this  opposition  will  be 
overcome. 

The  table  showing  the  area  of  unappropriated 
public  domain  still  existing  in  the  States  and 
Territories  shows  that  a  greater  part  of  it  lies 
in  Arizona,  California,  Colorado,  Idaho,  Mon- 
tana, Nevada,  New  Mexico,  North  Dakota,  Ore- 
gon, South  Dakota,  Utah  and  Wyoming.  Not- 
withstanding the  man}' years  the  Southern  States 
have  been  settled  there  still  remains  within  the 
boundaries  of  Alabama,  Arkansas,  Florida, 
Louisiana,  Mississippi,  and  Missouri  consider- 
able unappropriated  land.  Most  of  this  land  is 
worthless,  however,  and  is  found  on  rocky 
ledges  and  mountains  where  the  timber  is  not  of 
sufficient  value  to  induce  the  exercise  of  citi- 
zens' rights  to  obtain  it  from  the  Federal  gov- 
ernment. In  one  or  two  of  the  Southern  States, 
however,  notably  in  Mississippi,  there  has  been 
a  recent  and  rapid  absorption  of  the  few  re- 
maining acres,  this  being  due  to  the  increasing 
value  of  pine  timber  and  the  discovery  that  there 
was  enough  of  such  timber  on  some  of  these 
tracts  to  warrant  their  being  preempted  under 
the  homestead  law. 

Nevada  is  the  most  notable  example  of  a 
State  where  the  preemption  of  a  small  percent- 
age of  its  total  area  has  resulted  in  a  check  to 
the  absorption  of  the  balance  into  private  owner- 
ship. But  a  little  over  4  per  cent  of  the  sur- 
face of  Nevada  is  owned  by  private  individuals. 
Owing  to  the  arid  character  of  the  land  and  the 
control  of  the  water  supply  within  the  boun- 
daries   of    this    4    per    cent,    the    other    96    per 
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cent  is  valueless,  except  possibly  for  limited 
grazing  purposes.  It  is  in  such  States  as  this 
that  the  national  irrigation  work  is  expected  to 
produce  the  greatest  results  in  the  direction  of 
opening  new  territory  available  for  home-seek- 
ers. One  of  the  great  problems  connected  with 
the  administration  of  the  public  domain  has  been 
the  control  of  the  grazing  privilege.  The  great 
industry  of  the  West,  that  of  raising  live-stock 
upon  government-owned  land,  rests  entirely  for 
its  support  upon  this  privilege.  Congress  has 
shown  a  marked  disinclination  to  perpetuate  gov- 
ernment control  of  the  public  lands  by  initiating 
any  form  o-f  lease  which  would  exclude  the  pos- 
sible home-builder.  There  are  many  millions  of 
acres,  however,  which  so  far  as  can  be  seen  now 
will  never  be  used  except  for  grazing  purposes, 
and  in  time  some  form  of  government  control 
which  will  result  in  the  production  of  revenue 
and  a  conservation  of  this  great  property  must 
be  adopted. 

At  various  times  Congress  has  passed  laws 
giving  land  rights  in  payment  for  services  per- 
formed or  property  confiscated.  These  laws  re- 
sulted in  the  issuing  of  what  is  known  as  land 
scrip,  and  out  of  the  use  of  this  scrip  grew  many 
abuses  which  caused  the  practice  to  fall  into 
disfavor.  There  are,  perhaps,  less  than  2,000,000 
acres  of  scrip  not  yet  utilized,  and  it  commands 
a  ready  sale  upon  the  market  at  good  prices. 
The  amount  used  each  year  is  inconsiderable, 
however,  and  it  is  gradually  disappearing.  When 
a  forest  reservation  is  created,  owners  of  pri- 
vate holdings  within  its  boundaries  are  com- 
pensated by  being  given  the  privilege  to  locate 
an  equal  acreage  upon  other  public  domain. 
There  have  been  serious  abuses  of  this  privilege 
also,  for  very  often  land  almost  valueless  in 
character  has  been  traded  to  the  government  for 
new  location  privileges  which  were  used  upon 
valuable  forest  areas.  The  readily  salable  lands 
have  disappeared,  blindly  distributed  with  lavish 
hand  at  minimum  prices  and  in  almost  unlimited 
areas  to  whomsoever  might  apply.  From  the 
very  richness  and  value  of  the  land  much  gain 
to  the  country  as  a  whole  has  come.  State  after 
State  has  been  added  to  the  Union  by  virtue  of 
the  settlement  of  public  lands.  Cities  and  towns 
have  been  built  and  a  nation  has  grown  to  man- 
hood. Apparently  unlimited  in  area  and  un- 
paralleled in  richness,  the  hnd  has  passed  from 
the  government  without  much  public  concern, 
and,  with  the  evils  accomplished,  lost  sight  of 
in  the  great  growth  of  the  country.  Nearly 
every  secretary  of  the  interior  for  25  years  past, 
however,  has  been  so  impressed  with  the  dan- 
gers of  an  approaching  crisis  that  an  alarm 
has  been  sounded  from  each  administration. 
Thoughtful  men  of  the  present  day  are  now 
concerned  with  this  economic  problem  peculiar 
to  the  United  States  and  the  public  land  admin- 
istration during  the  20th  century  promises  to  be 
of  a  more  conservative  character  than  that  which 
prevailed  during  the  19th. 

James  D.'wenport  Whelpley, 
Dcj^t.  of  Commerce,  IVashington,  D.  C. 

Public  Domain.  The  lands  constituting 
the  public  domain  of  the  United  States  were  ac- 
quired through  treaties  and  cessions  from  for- 
eign governments,  and  the  original  States  of  the 
Union  and  by  annexation. 

By  the  definitive  treaty  of  1783  England  re- 
linquished all  lands  east  of  the  IMississippi  River 


which  lay  north  of  the  .^i"  of  north  latitude, 
but  all  lands  east  of  the  Alleghanys  were 
claimed  by  the  original  States,  while  all  lands 
between  the  Alleghany  Mountains  and  the  Mis- 
sissippi River,  except  the  extreme  northern  and 
southern  portions,  were  claimed  by  Massachu- 
setts, Connecticut,  New  York,  Virginia,  Geor- 
gia, and  the  Carolinas,  under  the  terms  of  their 
original  crown  grants,  which  described  the 
lands  granted  as  extending  westward  to  the 
"South  Sea"  or  Pacific  Ocean.  There  was  noth- 
ing in  the  grants  to  the  other  six  colonies  which 
could  form  the  basis  of  such  a  claim,  and  upon 
the  formation  of  the  Union  they  jealously  pro- 
tested against  the  continued  ownership  of  the 
lands  west  of  the  mountains  by  the  States 
named,  and  these  lands  were  later  relinquished 
to  the  national  government  as  follows : 

In  1781  New  York  ceded  without  reserva- 
tion 202,187  acres,  now  in  the  county  of  Erie, 
Pennsylvania.  In  1784  Virginia  ceded  169.559,- 
680  acres  north  of  the  Ohio  and  east  of  the 
Mississippi  rivers  and  known  in  subsequent  leg- 
islation as  the  "Northwest  Territory,"  reserv- 
ing therefrom  150,000  acres  for  the  benefit  of 
George  Rogers  Clark  and  the  officers  and  sol- 
diers who  aided  him  in  hi3  successful  expedi- 
tion into  that  country  against  the  British,  and 
also  so  much  of  3,800,000  acres  in  Ohio  as 
should  be  needed  to  satisfy  certain  donations 
to  her  Revolutionary  soldiers.  This  cession 
also  contained  a  stipulation  that  the  possession 
of  French,  Canadian,  and  other  settlers  of  Kas- 
kaskias.  Saint  Vincents,  and  other  neighboring 
villages,  who  then  professed  to  be  citizens  of 
Virginia,  should  be  recognized  and  confirmed. 
In  1785  Massachusetts  ceded  without  reserva- 
tion 34.560,000  acres,  which  now  forms  a  part 
of  southern  Michigan  and  Wisconsin  and  north- 
ern Illinois.  In  1786  Connecticut  ceded  26,600,- 
000  acres,  which  now  forms  the  northern  parts 
of  Ohio,  Indiana,  and  Illinois,  reserving,  how- 
ever, 3,800,000  acres  —  a  strip  in  northern  Ohio, 
I20  miles  long,  which  was  afterward  known  as 
the  "Western  Reserve,"  and  of  which  Con- 
necticut donated  500,000  acres  subsequently 
known  as  "Fire  Lands,"  to  certain  of  her  citi- 
zens who  had  suffered  loss  by  fire  and  raids 
during  the  Revolutionary  War.  The  remainder 
of  the  lands  reserved  by  Connecticut  were  sold 
to  a  company  for  $1,200,000.  In  1787  South 
Carolina  ceded  without  reservation  3,136,000 
acres — -a  strip  15  miles  wide,  which  now  forms 
the  northern  parts  of  Georgia,  Alabama,  and 
Mississippi,  while  in  1790  North  Carolina  ceded 
29,184,000  acres  which  now  forms  the  State  of 
Tennessee,  reserving  the  right  to  satisfy  there- 
from certain  donations  made  to  her  soldiers  and 
certain  claims  theretofore  initiated  under  her 
land  laws  which  absorbed  the  bulk  of  the  lands 
embraced  in  her  cession.  In  1802  Georgia  ceded 
56,689.920  acres,  now  forming  parts  of  Alabama 
and  Mississippi,  in  consideration  of  the  payment 
to  her  of  $1,200,000  and  the  satisfaction  of  cer- 
tain outstanding  obligations  known  as  the  "Ya- 
zoo Claims,"  the  settlement  of  which  finally  cost 
the  United  States  $5,000,000. 

The  claims  of  Massachusetts  and  Connecti- 
cut, based  upon  their  crown  grants,  conflict 
with  the  claim  of  Virginia  whic-h  she  asserted 
under  her  grant,  and  also  by  virtue  of  the  suc- 
cessful expeditions  of  her  State  troops  under 
George  Rogers  Clark  into  that  country. 


PUBLIC  DOMAIN 


In  1803  France  ceded  757,961,920  acres,  now- 
known  as  the  "Louisiana  Purchase"  (q.v.),  the 
government  paying  therefor  $27,267,621,  incUul- 
ing  interest,  etc.  These  lands  now  constitute  a 
part  of  Mississippi,  Alabama,  Texas,  Colorado, 
Wyoming,  Montana,  and  the  States  lying  be- 
tween them  and  the  Mississippi  River.  In  1819 
Spain  ceded  •!7.93i,520  acres,  now  constituting 
the  State  of  Florida,  at  a  total  cost  of  $6,289,768. 
In  1848  Mexico  ceded  334,44.3.520  acres,  now 
constituting  the  States  of  California,  Nevada, 
Utah,  and  parts  of  New  Mexico,  Arizona,  Colo- 
rado, and  Wyoming,  at  a  cost  of  $19,250,000. 
In  1850  Texas  ceded  61,892,480  acres,  now  con- 
stituting a  part  of  New  Mexico,  Oklahoma,  and 
Colorado,  for  $16,000,000.  In  1853  Mexico  ceded 
29,142,400  acres,  known  as  the  "Gadsden  Pur- 
chase." now  part  of  New  Mexico  and  Arizona, 
for  $10,000,000.  In  1867  Russia  ceded  all  of 
Alaska,  embracing  approximately  599.446.000 
acres,  for  $7,200,000.  In  1897  the  Hawaiian  Is- 
lands, containing  4,313.600  acres,  were  volun- 
tarily annexed.  In  iSg8  Spain  ceded  Porto 
Rico,  containing  2,304,000  acres;  Guam,  112,000; 
the  Philippine  Islands,  containing  91.520,000 
acres,  for  $20,000,000.  In  1899  Tutuila  and  other 
small  Samoan  Islands,  containing  in  all  46,720 
acres,  were  annexed.  In  1901  Spain  ceded  Si- 
butu  and  other  small  islands,  containing  in  all 
43.520  acres,  for  $100,000.  The  "Oregon  Coun- 
try," containing  183.480.960  acres  and  embracing 
Oregon,  Washington,  Idaho,  and  part  of  Mon- 
tana, was  claimed  by  the  United  States  through 
discovery  and  exploration  and  that  claim  was 
afterward  recognized  by  England  and   Spain. 

That  part  of  the  lands  ceded  by  South  Caro- 
lina which  lay  north  of  Georgia  was,  by  act 
of  Congress,  added  to  that  State ;  the  lands 
ceded  by  North  Carolina,  which  remained  un- 
absorbed  in  the  satisfaction  of  her  outstanding 
claims,  were  donated  to  Tennessee ;  Virginia 
consented  to  the  creation  of  Kentucky  from  her 
unceded  western  lands.  The  lands  ceded  by 
New  York  were  sold  to  Pennsylvania,  and  New 
York  relinquished  her  claims  to  lands  in  Ver- 
mont, while  Massachusetts  consented  to  the 
erection  of  the  State  of  Maine  from  lands 
claimed  by  her  under  her  original  charter.  All 
of  these  States  disposed  of  the  lands  within 
their  borders  under  their  own  law  and  for  their 
ow-n  benefit.  The  act  under  which  Texas  and 
Hawaii  were  annexed  authorized  them  to  hold 
and  dispose  of  their  lands,  and  the  public  lands 
in  Porto  Rico  and  the  Philippines  are  to  be 
disposed  of  by  their  local  authorities  under  laws 
and  regulations  specifically  applicable  to  them. 
.Ml  of  the  other  lands  mentioned  above  are  dis- 
posed of  for  the  benefit  of  the  national  govern- 
ment under  a  general  system  of  laws  applicable 
mainly  to  all  alike  with  the  exception  that  a 
tnndified  system  is  applied  to  lands  in  Alaska. 

Three  forms  of  government  existed  in  the 
colonies  out  of  which  the  Union  was  formed  — 
that  of  New  Hampshire.  New  York,  Virginia, 
Georgia,  and  the  Carolinas  being  provincial ; 
that  of  Pennsylvania.  Delaware,  and  Maryland 
being  proprietary,  while  that  of  the  other  was 
created  by  charters.  Notwithstanding  these  dif- 
ferences lands  in  all  of  the  colonies"  were  held 
of  the  Crown,  in  fee  and  common  socage,  and 
not  III  cafilr,  or  by  knight  service.  No  trace  of 
feudal  tenures,  such  as  existed  in  England,  was 
found  among  them,  and  their  different  systems 
of  disposing  of  their  public  lands  furnished  the 


germ  and  basis  of  the  principal  methods  after- 
ward adopted  by  the  federal  government. 

In  some  instances  large  grants  were  made 
to  favorites  of  the  Crown,  but  the  bulk  of  colo- 
nial lands  were  sold  under  local  laws  and  regu- 
lations at  50  cents  and  upward  per  acre,  with 
quit  rent  stipulations,  and  to  actual  settlers  and 
occupants  who  were  given  preferred  rights  and 
protected  in  them.  In  some  instances  every  im- 
migrant, and  the  person  who  sent  or  brought 
him,  each  received  a  donation  of  lands,  with 
an  additional  donation  when  the  first  had  been 
occupied  and  cultivated. 

Methods  of  Disftosing  of  Public  Lands. — 
Two  antagonistic  theories  have  at  different  pe- 
riods controlled  in  the  disposal  of  public  lands. 
The  first  was  the  theory  that  the  lands  were  an 
asset  of  the  government  to  be  handled  and  dis- 
posed of  by  it  for  revenue  purposes  only,  and 
the  second  was  the  theory  that  they  should  be 
held  by  the  government  in  trust  for  distribution 
to  and  actual  use  by  the  people  in  the  manner 
most  conducive  to  their  occupation,  cultivation, 
and  home  building.  The  revenue  theory  first 
controlled  in  this  country.  The  Continental 
Congress,  having  no  power  to  levy  taxes  for 
the  payment  of  its  war  debt,  induced  the  States 
owning  lands  west  of  the  AUeghanys  to  relin- 
quish them  to  the  national  government  on  the 
theory  that  they  were  "important  resources" 
from  which  that  debt  could  be  discharged.  Set- 
tlements upon  public  lands  were  discouraged 
and  in  fact  forbidden  by  Congress  in  1785  and 
1804,  and  later  the  President  was  empowered  to 
use  soldiers  to  enforce  the  removal  of  settlers. 
In  1785  auction  sales  at  $1.25  per  acre  in  un- 
limited amounts  were  authorized,  but  prior  to 
the  adoption  of  the  Constitution  but  three  sales 
had  been  made  —  one  to  the  Ohio  Company  for 
822,900  acres,  one  to  John  Cleves  Symmes,  under 
which  248,540  acres  were  patented,  and  another 
to  the  State  of  Pennsylvania  for  202,187  acres, 
now  in  Erie  County.  In  1790  Alexander  Hamil- 
ton, then  secretary  of  the  treasury,  submitted  a 
detailed  plan  for  the  disposal  of  the  public 
lands,  which  embraced  the  basic  principles  of 
both  the  colonial  and  the  present  systems. 
In  1795  the  substance  of  the  present  system  of 
surveys  into  rectangular  townships,  six  miles 
square,  containing  sections  of  640  acres  each, 
was  provided  for,  and  auction  sales  of  unlimited 
amounts,  at  not  less  than  $2.00  per  acre,  were 
authorized.  This  system  was  modified  in  1800. 
and  speculators,  stimulated  by  the  prospects  of 
early  sales  to  immigrants  who  continued  to  come 
to  the  new  country  in  constantly  increasing 
numbers,  took  advantage  of  the  credit  system 
authorized  by  this  law  and  purchased  so  largely 
in  excess  of  their  means  that  5.756.622  acres 
of  the  19.399,158  acres  sold  prior  to  30  June  1820 
were  forfeited  for  nonpayment  of  the  purchase 
money,  and  the  government,  instead  of  receiv- 
ing $47,689,563,  received  $27,900,279  from  that 
source. 

The  inability  of  purchasers  to  meet  the  pay- 
ments upon  their  lands  caused  distress  in  the 
newly  settled  country  and  the  clamor  for  relief 
became  so  great  that  the  law  was  repealed  in 
1820  when  the  minimum  price  of  lands  was  re- 
duced to  $1.25  per  acre,  and  all  lands  which  had 
failed  to  sell  when  offered  at  public  auction 
could  afterward  be  bought  in  unlimited  quan- 
tities at  that  price. 

The  theory  that   the  public   lands   sliould   be 


I 

I 

I 
I 


PUBLIC  HEALTH  — PUBLIC  OPINION 


regarded  as  a  source  of  revenue  early  met  with 
opposition  in  this  country  as  well  as  in  England. 
In  1785  Edmund  Burke  brought  a  bill  before  the 
British  House  of  Commons  under  which  he 
strongly  advocated  the  opposite  theory  as  the 
sounder  principle  of  political  economy.  He  con- 
tended that  any  measure  which  would  induce  a 
more  extensive  settlement  and  cultivation  of  the 
soil  would  more  greatly  benefit  the  government, 
and  this  doctrine  was  adopted  and  strongly 
urged  by  the  minority  in  this  country  until  it  re- 
sulted in  the  pre-emption  system  which  pre- 
ferred the  settler  above  the  speculator.  This 
system  found  its  origin  in  1801,  when  Congress 
protected  the  settlers  on  lands  which  had  been 
excluded  from  the  original  purchase  made  by 
Symmes,  and  continued  to  grow  under  the  active 
support  of  President  Jackson,  Senator  Benton, 
and  others,  until  it  developed  through  various 
amendments  into  the  pre-emption  law  of  1841, 
which  continued  in  force  with  slight  modifica- 
tions until  it  had  outlived  its  usefulness  and 
was  repealed  in  i8gi.  Approximately,  200,000,- 
000  acres  of  lands  were  disposed  of  under  this 
act. 

Under  this  system  a  citizen  with  certain  pre- 
scribed qualifications  could,  after  residing  upon 
cultivating,  and  improving  the  land,  to  a  limited 
extent,  purchase  it  at  $1.25  per  acre. 

The  theory  that  the  largest  possible  induce- 
ment should  be  offered  to  the  home  builder 
found  its  fullest  expression  in  the  present  home- 
stead law,  under  which  citizens  having  other 
requisite  qualifications  may  obtain  title  to  160 
acres  of  public  land,  without  paying  for  the  same, 
by  simply  residing  upon  and  cultivating  it  for  five 
years.  The  theory  of  this  law,  long  advocated, 
found  a  place  in  a  political  platform  in  1852, 
and  remained  an  issue  before  the  people  until 
it  became  a  law  in  1862,  having  been  intro- 
duced by  Representative  Galusha  A.  Grow  of 
Pennsylvania.  Under  this  law  96,495,414  acres 
had  been  patented  prior  to  30  June  1904. 

In  1878  a  law  was  enacted  to  encourage  the 
growth  of  timber  in  the  treeless  regions,  under 
which  title  could  be  obtained  to  160  acres  by 
planting  and  cultivating  10  acres  of  timber. 
This  law  was  repealed  in  1891. 

Any  citizen  or  person  who  has  declared  his 
intention  to  become  a  citizen  of  the  United 
States  may  now  purchase,  at  $1.25  per  acre,  not 
exceeding  320  acres  of  arid  lands  reclaimed  by 
them  through  artificial  irrigation,  or  he  may  pur- 
chase at  $2.50  per  acre  160  acres  of  lands  more 
valuable  for  timber  than  for  agriculture. 

Lands  containing  valuable  mineral  deposits 
may  be  purchased  at  $2.50  per  acre  for  placer 
mines,  $5.00  per  acre  for  lode  mines,  or  $10.00 
and  $20.00  for  coal  lands,  owing  to  their  prox- 
imity to  a  railroad. 

A  large  amount  of  public  lands  have  been 
set  aside  as  reservations  for  occupation  by  the 
Indians,  for  military  purposes,  for  the  protec- 
tion of  forests,  etc..  which  are  not  subject  to  any 
kind  of  appropriation  under  the  public  land 
laws  —  62,354,965  acres  having  been  reserved  for 
the  protection  of  forests  alone  prior  to  30  June 
1904. 

Scrip  of  various  kinds  and  warrants  issued 
for  military  services  in  the  wars  of  1812  and 
the  Mexican  War  have  been  issued,  under  which 
a  large  amount  of  lands  have  been  disposed  of, 
about  60,000,000  acres  having  been  patented  for 
military  .services  alone. 


The  policy  of  encouraging  education  in  the 
newer  States  by  liberal  grants  of  land  was  early 
adopted  and  resulted  in  donations,  at  first  of  one 
section  of  640  acres  and  later  of  two  sections 
in  each  township,  and  in  some  instances  special 
additional  grants  were  made,  and  5  per  cent  of 
the  receipts  from  the  cash  received  for  lands 
were  donated  to  the  States. 

Internal  improvements,  and  particularly  the 
construction  of  wagon  and  rail  roads,  have  also 
been  encouraged  by  large  grants  of  public  lands, 
under  which  110,782,286  acres  have  been  pat- 
ented prior  to  30  June  1904. 

To  induce  their  drainage  and  reclamation, 
swamp  lands  were  granted  to  certain  of  the 
States  and  62,645,909  acres  have  been  patented 
under  this  grant  prior  to  30  June  1904. 

It  is  estimated  that  prior  to  30  June  1902 
764,000,000  acres,  approximately,  or  the  equiv- 
alent of  4,500,000  farms  of  160  acres  each  had 
been  disposed  of  by  the  government,  and  there 
remained  approximately  894,000,000  acres,  includ- 
ing Alaskan  lands,  yet  to  be  disposed  of.  See 
Lands,   Public.  J.  W.  Witten, 

General  Land  OfUce,  Washington,  D.  C. 

Public  Health  Association,  American.    See 

American  Public  Health  Association. 

Public  Opinion,  the  Power  of.  In  at- 
tempting to  estimate  the  sources,  the  power  and 
limitations  of  public  opinion,  it  is  necessary  first 
to  determine  what  public  opinion  is.  Webster 
defines  private  opinion  as  "the  judgment  or  senti- 
ment which  the  mind  forms  of  persons  or 
things."  More  broadly,  it  may  be  defined  as  a 
conviction  based  on  evidence,  an  assent  secured 
by  argument,  or  a  view  acquired,  perhaps  un- 
consciously, through  the  reading  habit.  Public 
opinion  may  be  described  as  the  aggregate  of 
private  opinion.  It  is  what  the  mass  or  the  ma- 
jority believes  or  feels.  A  popular  government 
is  government  by  public  opinion  expressed  in 
elections  and  formulated  in  statutes.  Public 
opinion  as  it  regulates  the  conduct  of  a  com- 
munity is  an  unwritten  law  —  a  dominant  senti- 
ment representing  a  common  agreement  or  code 
of  morals  and  manners. 

History  shows  in  nearly  every  age  the  force 
of  public  opinion.  In  the  democratic  communi- 
ties of  Greece  the  great  orators  Pericles,  Demos- 
thenes, and  their  disciples  influenced  events 
through  their  appeals  to  the  people.  In  Rome, 
public  opinion  was  potent,  alike  under  the  re- 
public and  the  empire.  Mark  Antony's  harangue 
stirring  up  civil  war  was  to  the  populace.  It 
was  not  until  the  Reformation  in  England  had 
finally  gained  over  public  opinion  that  it  became 
firmly  established.  It  was  responsible  for  the  civil 
war,  for  the  reaction  in  favor  of  Charles  II.,  for 
the  expulsion  of  James  II.,  his  brother  and  suc- 
cessor, for  the  selection  of  William  of  Orange 
and  the  introduction  of  the  Hanoverian  dynasty. 
Public  opinion  in  England  forced  upon  success- 
ive Cabinets  the  necessity  for  reform  of  the 
franchise  and  of  the  corn  laws.  Public  opinion 
directed  the  Declaration  of  Independence  in  this 
country  and  sustained  the  long  war  for  freedom. 
Public  opinion  was  the  prime  cause  of  the  unifi- 
cation and  emancipation  of  Italy  and  of  the 
consolidation  of  the  German  empire.  Public 
opinion  inspired  and  carried  through  the  suc- 
cessive revolutions  in  France  in  1789,  1830,  1848, 
and  1870.     In  the  latter  year  the  fall  of  the  em- 
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pirc  and  the  establishment  of  the  repubhc  was 
effected  by  a  proclamation  in  the  streets,  and 
without  the  shedding  of  blood. 

In  every  state  wliose  system  of  government  is 
in  essence  democratic  no  change  of  dynasty,  of 
administration,  of  constitution  can  be  effected 
that  is  not  directly  caused  by  the  operation  of 
public  opinion.  In  modern  government  public 
opinion  is  effective  in  exact  ratio  to  the  free- 
dom of  the  people.  Jefferson  called  pnblic_ opin- 
ion "that  lord  of  the  universe."  But  it  is  not 
lord  in  Russia,  for  it  is  fettered  there.  Wen- 
dell Phillips,  at  the  height  of  the  anti-slavery 
agitation  in  New  England,  said  if  he  lived  in 
Russia  he  should  be  an  Anarchist,  because  in  that 
land  there  was  "no  free  press,  no  Faneuil  Hall, 
no  ballot-box."  But  in  a  country  like  ours,  where, 
as  General  Grant  said,  "the  will  of  the  people 
is  the  law  of  the  land,"  it  is  highly  important 
to  know  what  are  the  creative  causes  of  public 
opinion.  When  is  it  to  be  followed  and  when 
opposed?  What  is  the  best  method  of  influenc- 
ing it?  How  shall  it  be  directed  to  produce 
practical  results  ? 

Public  opinion  as  a  moral  and  political  force 
finds  its  inspiration  and  its  expression  in,  the 
press  and  on  the  platform.  Gutenberg  was  the 
founder  of  modern  public  opinion.  The  printing 
press  was  a  most  important  factor  in  disseminat- 
ing the  religious  views  advocated  by  the 
Reformers  and  in  thus  fashioning  a  support- 
ing public  opinion.  The  spoken  words  of 
Luther  reached  only  the  few ;  printed  they 
reached  the  many.  Thousands  of  tracts  and 
pamphlets  were  scattered  throughout  Germany, 
carrying  the  thought-germs  of  the  new  religious 
ideas.  With  the  advent  of  the  newspaper  there 
began  to  be  felt  in  the  world  a  new  power  — 
"the  mightiest  ever  known  for  the  creation,  de- 
velopment, and  direction  of  the  greatest  of  mod- 
ern forces  —  majority  public  opinion." 

The  astute  De  Tocqueville  said:  "A  news- 
paper can  drop  the  same  thought  into  a  thousand 
minds  at  the  same  moment."  But  now  one  news- 
paper can  drop  the  same  thought  into  a  million 
minds  on  the  same  day.  In  1900,  according  to 
the  census  of  that  year,  the  2,226  daily  news- 
papers of  this  country  had  an  aggregate  circula- 
tion of  15,102,156  copies.  The  total  circulation 
per  issue  of  all  newspapers  and  periodicals  was 
114,299,334,  and  the  aggregate  number  of  copies 
circulated  in  a  year  reached  the  almost  incon- 
ceivable total  of  8,168,148,749.  Nearly  one 
thousand  of  the  principal  daily  papers  of  the 
country,  with  an  aggregate  circulation  of  more 
than  13,000,000,  belong  to  one  great  news  organi- 
zation—  the  Associated  Press  of  the  United 
States.  They  receive  the  same  despatches,  cov- 
ering every  habitable  quarter  of  the  globe.  The 
same  facts,  the  same  condensations  of  news  and 
views,  are  "dropped  into  the  mind"  of  these 
millions  of  readers  on  the  same  day. 

This  instantaneous  and  constant  enlighten- 
ment of  the  people  as  to  the  affairs  of  our  own 
coiuitry  and  of  the  world  was  what  the  writer 
had  in  view  in  saying,  10  years  ago :  "Publicity 
is  the  greatest  moral  factor  and  force  in  the 
universe."  President  Eliot  of  Harvard  expressed 
the  same  view,  seven  years  later,  in  saying: 
"Publicity  is  the  great  security  for  democracy, 
the  best  weapon  against  political,  social,  indus- 
trial, or  commercial  wrong-doing,  and  in  the 
long  run  the  most  trustworthy  means  of  political 


and  social  progress."  And  Justice  Brewer,  of  the 
United  States  Supreme  Court,  in  a  brief  but 
pregnant  statement  on  "the  effect  of  a  free  press 
on  American  life,"  written  for  the  New  York 
ll'oiid,  spoke  of  the  service  of  the  press  "in  the 
evolution  of  the  court  of  public  opinion,  that 
court  mightier  than  any  organized  tribunal,  at 
whose  bar  are  judged  all  men,  events,  and 
parties." 

It  is  sometimes  said  by  superficial  observers 
that  the  influence  of  the  press  is  declining.  How 
can  it  decline  when  its  character  has  steadily 
improved  and  its  aggregate  circulation  has 
enormously  increased?  Have  facts  lost  their 
power?  Does  information  no  longer  promote 
intelligence?  Are  men  less  responsive  than 
formerly  to  sound  arguments  and  sensible  ap- 
peals? Thirty  years  ago  an  eminent  bishop  of 
the  Episcopal  Church  said :  "It  is  the  press  that 
creates  public  opinion.  It  is  the  grand  fact  of 
the  hour  that  popular  sentiment  has  been  edu- 
cated by  the  press  up  to  the  point  of  spurning 
party  trammels  and  voting  on  principle." 

If  this  were  true  in  1873  how  much  more 
universally  true  is  it  now  I  Nearly  every  great 
newspaper  in  this  country  to-day  is  independent 
—  financially  and  politically.  The  last  six  Presi- 
dential elections  have  been  decided  by  the  inde- 
pendent vote,  led  by  the  independent  press. 

The  result  of  the  municipal  election  in  the  city 
of  New  York  in  1903,  when  the  Tammany  candi- 
date for  mayor  was  elected  by  a  plurality  of 
62,000,  in  spite  of  the  practically  united  oppo- 
sition of  the  press  of  the  city,  has  been  cited  as 
evidence  that  the  newspapers  have  not  the  in- 
fluence commonly  attributed  to  them.  It  is  to 
be  noted,  however,  that  the  Democratic  majority 
was  reduced  one  half  from  that  secured  in  the 
preceding  year ;  that  in  the  city  there  are  tens  of 
thousands  of  illiterate  voters,  who  are  not  sus- 
ceptible to  the  arguments  or  appeals  of  the  press; 
that  an  even  greater  number  cannot  read, 
and  that  a  very  large  proportion  of  the  total 
number  of  voters  are  impervious  to  argument  in 
an  election  by  reason  of  their  ingrained  but  hon- 
est partisanship  or  by  a  selfish  interest  in  the 
success  of  the  ticket  of  their  choice  —  as  the 
saloon-keepers  and  their  patrons,  the  law-break- 
ing classes,  the  office-seekers,  etc.  That  in  a 
total  vote  of  nearly  600,000,  representing  a  nor- 
mal Democratic  majority  of  120,000,  a  non-parti- 
san ticket  needed  only  5  per  cent  more  of  the 
vote  to  have  triumphed,  is  really  a  tribute  to 
the  influence  of  the  press,  particularly  in  the 
light  of  the  strange  mistake  made  in  defying 
public  opinion  by  strictly  enforcing  obsolete 
puritanical  Sunday  laws  which  the  majority  of 
the  cosmopolitan  people  of  the  city  regard  as 
odious  infringements  of  their  personal  liberty. 

The  journalist  acts  upon  and  through  public 
opinion,  and  therefore,  from  his  point  of  view, 
the  development  of  public  opinion  is  the  central 
thread  of  history.  It  is  inseparably  connected 
with  the  growth  of  his  own  profession.  History 
is  filled  with  accounts  of  wars  and  their  causes, 
but  to  the  journalist  the  remarkable  point  in  that 
relation  is  the  fact  that  wars  used  to  be  made 
by  individual  caprice,  while  to-day  no  great  duel 
between  nations  can  be  begun  or  carried  on 
without  the  support  of  public  opinion.  For  ex- 
ample, in  1870,  Napoleon  III.  and  King  William 
were  in  legal  theory  the  war  lords  of  France  and 
Prussia.     Personally  they  both  sincerely  wanted 
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peace,  yet  they  could  not  have  it.  Bismarck 
wanted  war,  and  he  got  it,  by  manipulating  public 
opinion,  which  was  stronger  than  the  monarchs. 
He  excited  the  French  by  permitting  the  candi- 
dature of  a  Hohenzollern  prince  for  the  throne 
of  Spain.  Then  that  was  withdrawn  and  Bis- 
marck seemed  checkmated.  He  and  his  associ- 
ates of  the  Prussian  war  party,  Moltke  and 
Roon,  were  in  despair,  when  Napoleon  HI.  fatu- 
ously helped  them  by  demanding  an  assurance 
that  no  Hohenzollern  ever  would  accept  the 
Spanish  throne  in  the  future.  Benedetti,  the 
French  ambassador,  stopped  King  William  on 
the  Parade  at  Ems  to  urge  this  demand,  and 
the  king,  losing  patience,  turned  his  back.  The 
Parisian  press  raged  at  this  "insult  to  France," 
while  Bismarck,  by  some  judicious  alterations  in 
the  despatch  in  which  the  king  had  described 
this  incident,  made  it  appear  that  the  French 
government  had  insulted  the  Prussian  sovereign, 
and  the  German  press  was  ablaze.  Public  opin- 
ion was  roused  now  in  both  countries  and  two 
almost  absolute  monarchs  were  forced  to  yield 
to  it  and  go  to  war  against  their  own  desires. 

In  Morley's  'Life  of  Gladstone'  it  is  recorded 
that  Lord  Aberdeen  suffered  "incessant  self- 
reproach"  for  not  having  striven  harder  to  pre- 
vent the  Crimean  war;  and  he  asked  Mr.  Glad- 
stone, who  was  a  member  of  his  Cabinet,  whether 
he  did  not  think  that  he  (Lord  Aberdeen) 
"might  withdraw  from  office  when  we  came  to 
the  declaration  of  war,"  as  "all  along  he  had  been 
acting  against  his  feelings."  Mr.  Gladstone, 
though  sympathizing  with  Lord  Aberdeen's  an- 
tipathy to  any  except  defensive  war,  said  of  the 
war  against  Russia :  "The  government  are  cer- 
tainly giving  effect  to  the  public  opinion  of  the 
day." 

Many  honest  Democrats  in  America,  and  even 
some  Republicans,  doubted  the  wisdom  of  op- 
posing secession  by  war.  At  the  time  of  his 
inauguration  President  Lincoln  had  no  concep- 
tion of  the  terrible  task  before  him.  He  thought 
in  his  first  call  upon  the  nation  for  troops  that 
he  was  going  to  suppress  the  rebellion  in  three 
months  with  75,000  men,  an  incredible  blunder 
when  it  is  remembered  that  the  total  number 
of  men  engaged  on  the  Union  side  during  the 
four  years  of  w-ar  became  2,772,408.  The  press  did 
its  duty  in  that  time  of  danger  and  doubt.  But 
suppose  it  had  not  —  suppose  it  had  left  public 
opinion  apathetic  —  would  Lincoln  have  dared 
to  enforce  the  draft !  Would  he  have  dared  to 
call  out  half  the  men  of  military  age  in  the 
North  ?  Would  he  have  ventured  to  issue  the 
Emancipation  Proclamation?  Would  he  not 
have  offered  compromises  and  concessions  for 
the  sake  of  peace?  The  public  opinion  of  the 
North  carried  on  the  War  for  the  Union.  Lin- 
coln, great  genius  and  matchless  leader  though 
he  was,  was  its  masterful  instrument. 

In  surveying  the  growing  power  of  public 
opinion  the  journalist  must  become  impressed 
with  a  sense  of  the  grave  responsibility  resting 
upon  all  who  have  any  share  in  the  guidance  of 
that  mighty  force.  If  he  have  imagination 
enough  to  picture  to  himself  the  consequences  of 
inciting  national  animosities  —  if  he  can  track 
reckless  words  to  the  grim  realities  that  follow 
them,  on  the  battle-field  and  in  widowed  homes, 
must  he  not  recoil  with  horror  and  indignation 
from   wanton  provocation  to   war? 

President  McKinley  was  opposed  to  the  war 
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with  Spain,  and,  mild-mannered  as  he  was,  re- 
sisted Congress  and  the  popular  sentiment  as 
long  as  he  dared.  Yet  in  the  end  he  had  to 
yield  his  well-known  and  freely  expressed  con- 
victions to  the  demand  of  the  public  and  the 
press,  while  Congress  "held  a  stop-watch"  on 
him  to  see  that  the  yielding  was  not  delayed. 
A  less  striking  but  still  significant  example  is 
the  historic  fact  that  Mr.  McKinley,  who  as  a 
representative  in  Congress  voted  for  the  free 
and  unlimited  coinage  of  silver  in  1877,  became 
the  candidate  and  champion  of  the  gold  standard 
party  in  1896,  owing  to  the  change  of  public  sen- 
timent on  this  question  in  his  own  State  and  in 
the  nation. 

In  our  labor  wars,  too,  public  opinion  presses 
with  a  force  that  is  not  to  be  resisted.  In  the 
great  coal  strike  of  1902,  the  operators,  the  finan- 
cial interests,  the  conservative  business  men, 
were  almost  without  exception  opposed  to  arbi- 
tration. Many  appeals  to  arbitrate  were  re- 
jected, yet  in  the  end  both  sides  submitted.  To 
what?  To  the  President  of  the  United  States? 
No !  To  public  opinion,  whose  effective  instru- 
ment the  President  was,  and  whose  condemna- 
tion neither  side  dared  to  face.  The  President 
would  never  have  ventured  to  take  the  initiative 
in  the  unprecedented,  extra-constitutional  course 
he  adopted  if  the  popular  voice  had  not  encour- 
aged him ;  nor  would  he  have  been  listened  to  if 
he  had. 

We  witnessed  in  England  in  1903,  a  most 
remarkable  example  of  the  development  of  public 
opinion.  It  was  proposed  to  change  the  British 
tariff.  Some  centuries  ago  this  would  have  been 
done  by  the  king  or  his  minister;  later  by  Parlia- 
ment. Now  it  was  admitted  on  all  hands  that 
neither  the  king  nor  Parliament  should  have  the 
determining  voice  in  the  decision.  The  House  of 
Commons  was  gagged  and  the  whole  discussion 
was  addressed  to  the  people.  Mr.  Chamberlain 
resigned  his  place  in  the  ministry  on  the  ground, 
frankly  admitted,  that  public  opinion  at  the  time 
was  against  his  policy.  The  prime  minister  ac- 
cepted his  resignation  with  great  regret  for  the 
same  reason.  Then  Mr.  Chamberlain  set  himself 
to  convert  the  nation,  and  we  see  at  this  writing 
going  on  before  us,  with  no  election  pending, 
the  unprecedented  spectacle  of  an  appeal  to 
public  opinion  outside  of  Parliament  that  may 
alter  the  commercial  relations  of  the  world. 

Ex-President  Cleveland  has  expressed  his 
belief  that  "as  a  general  rule  the  influence  of 
newspapers  in  leading  the  judgments  and  deter- 
mining the  conduct  of  their  readers  has  greatly 
diminished  in  recent  years."  There  are  more 
newspapers  now  than  there  were  50  years  ago, 
and  it  is  creditable  to  public  opinion  if  it  is 
unaffected  by  and  even  despises  the  teachings  of 
many  of  them ;  for,  if  it  responded  to  their 
appeals,  its  impulses  would  often  be  desperately 
bad  —  and  dangerous  to  the  republic.  The  in- 
fluence of  partisan  and  "organic"  journalism 
has  no  doubt  declined  —  greatly  to  the  advan- 
tage both  of  the  press  and  the  country.  But  to 
say  that  the  influence  of  Publicity  has  declined 
is  equivalent  to  saying  that  the  sun  increases 
darkness ;  that  facts  and  truth  lose  their  effect 
in  proportion  as  they  become  more  widely  dis- 
seminated. 

Editorial  influence  —  the  power  of  the  opin- 
ions of  the  paper  as  distinguished  from  its  news 
—  now    depends    almost   altogether   upon   public 
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confidence  in  the  honesty,  the  freedom,  the  fear- 
lessness and  the  moral  purpose  of  the  journal 
itself  The  people  have  become  very  discrim- 
inating in  this  matter.  They  can  detect  the 
advocate  of  selfish  syndicates  as  well  as  the 
equally  selfish  demagogue  and  blatant  shouter 
against  them.  They  have  shown  their  ap- 
preciation of  and  confidence  m  newspapers 
that  are  absolutely  independent  and  inflexible  in 
their  devotion  to  what  they  believe  to  be  right  — 
that  "expose  all  frauds  and  shams  and  hght  all 
public  evils  and  abuses"  without  fear  and  with- 
out favor.  ,  1     •     . 

There  have  been  too  many  notable  instances 
of  the  influence  of  newspapers  in  forming  and 
leading  public  opinion  by  their  editorial  utter- 
ances to  leave  any  reasonable  doubt  as  to  the 
continued  existence  of  this  power.  And  this 
power  will  persist  and  increase  precisely  m  pro- 
portion to  the  fidelity  of  the  newspapers  to  the 
ideal  and  the  duty  of  making  the  press  a  moral 
force  in  the  community,  serving  and  battling  for 
the  people  with  entire  sincerity,  disinterestedness, 
freedom  and  fearlessness.  The  question  whether 
public  opinion,  however  formed  and  guided,  is 
always  to  be  respected  and  obeyed  admits  of  but 
one  rational  answer.  The  theory  that  "the  voice 
of  the  people  is  the  voice  of  God"  can  be  accepted 
only  with  important  reservations.  As  public 
opinion  is  a  variable  quantity,  often,  as  Jefferson 
said,  "changing  with  the  rapidity  of  thought,"  it 
cannot  possibly  always  be  right.  Was  "the  voice 
of  the  people  the  voice  of  God"  when  it  sustained 
human  slavery  in  a  republic  dedicated  to  free- 
dom? Was  public  opinion  infallible  when  it 
sanctioned  the  instant  enfranchisement  of  a  race 
just  freed  from  the  ignorance  and  barbarism  of 
slavery?  Or  is  it  right  now  in  practically  acqui- 
escing in  the  disfranchisement  of  the  same  race 
after  a  generation  of  freedom  and  progress  in 
which  their  right  to  the  suffrage  has  been  guar- 
anteed by  the  Constitution?  There  are  often 
errors  of  interpretation  by  those  who  are  most 
anxious  to  go  with  the  multitude.  Mr.  Bryan 
mistook  the  hysteria  of  the  Chicago  Convention 
for  a  cry  of  the  people  for  cheap  money. 

No! — nothing  is  more  clear  than  that  it  is 
often  the  highest  duty  of  the  press  to  oppose 
public  opinion.  James  Bryce  has  truly  said  that 
"Democracies  will  always  have  demagogues 
ready  to  feed  their  vanity  and  stir  passions  and 
exaggerate  the  feeling  of  the  nioment.  What 
they  need  is  men  who  will  swim  against  the 
stream,  will  tell  them  their  faults,  will  urge  an 
argument  all  the  more  forcibly  because  it  is 
unwelcome." 

Public  opinion  rightly  informed  is  our  court 
of  last  appeal,  and  appeal  may  always  be  safely 
made  to  it  against  all  the  public  wrongs,  official 
corruption,  popular  apathy,  or  administrative 
faults ;  and  an  honest  press  is  the  effective  in- 
strument in  making  this  appeal. 

In  the  days  of  the  Tweed  Ring  corruption 
rioted  in  the  plunder  of  the  city  treasury,  and 
as  the  Ring  was  in  possession  of  all  the  admin- 
istrative machinery  and  the  courts  the  people 
seemed  helpless.  But  the  New  York  Times  ex- 
posed the  evil  with  relentless  severity,  and 
brought  to  bear  the  public  opinion  that  routed 
the  robbers.  Tweed  died  in  prison,  and  his 
associates  sought  safety  in  foreign  countries 
as  fugitives  from  justice.  Another  notable  agi- 
tation  of  public   opinion   toward  the  correction 


of  great  abuses,  the  Lexow  investigation,  was 
due  to  the  combined  endeavors  of  the  whole 
press  of  New  York  city  m  exposing  the  in- 
famous condition  of  our  police  system. 

The  Beef  Trust,  organized  to  enhance  the 
price  of  food  and  thus  to  enrich  a  great  corpora- 
tion by  the  oppression  of  the  people,  was  ex- 
posed and  defeated  by  the  appeal  of  the  New 
York  Herald  to  the  same  great  tribunal  of 
public  opinion.  At  a  moment  when  doubt  was 
prevalent  and  public  opinion  was  peculiarly  in 
need  of  enlightenment  touching  dangerous 
propositions  regarding  the  currency,  the  Even- 
ing Post  did  splendid  service  in  fighting  for 
the  maintenance  of  the  gold  standard. 

Upon  the  publication  of  President  Cleve- 
land's Venezuelan  message,  the  New  Y'ork  JVorld 
appealed  to  the  good  sense  of  the  country  against 
the  war  spirit  which  it  was  calculated  to  arouse. 
Opinions  were  invited  and  received  by  cable  from 
the  present  king  of  England,  from  Mr.  Gladstone, 
the  Archbishop  of  Canterbury,  and  many  other 
dignitaries  of  the  Church  and  state  in  Great 
Britain  disavowing  any  hostile  intentions  toward 
the  United  States  and  professing  the  warmest 
sentiments  of  kinship  and  friendship.  Public 
opinion  in  this  country  instantly  responded  to 
these  fraternal  expressions,  and  the  talk  of  war 
ended  in  preliminaries  for  arbitration. 

To  reveal  public  opinion,  through  inter- 
views and  special  telegrams,  and  promptly  pub- 
lish it,  is  one  of  the  most  useful  functions  of  the 
press.  In  1895,  deluded  by  the  report  that  a 
certain  syndicate  had  control  of  all  the  gold  in 
the  country,  the  government  was  prepared  to  sell 
to  that  syndicate  its  bonds  for  $100,000,000,  at 
104^..  But  a  telegram  sent  by  the  New  York 
IVor'ld  to  14,000  banks,  brought  7,100  replies 
within  12  hours,  and  more  than  $235,000,000  in 
gold  was  offered  to  the  Government  in  exchange 
for  its  bonds.  As  a  result.  President  Cleveland 
annulled  the  secret  contract  with  the  private 
syndicate  and  issued  a  call  for  popular  subscrip- 
tions. The  entire  issue  was  subscribed  for  six 
times  over,  at  a  price  of  about  112,  instead  of 
104^,  the  syndicate's  offer,  a  gain  to  the  Treas- 
ury of  more  than   $7,000,000. 

Agitation  for  a  law  taxing  franchises  was 
begun  by  the  IForld  newspaper  in  the  winter  of 
1899.  It  tabulated  the  value  of  the  franchises 
for  the  use  of  the  public  streets  by  street  rail- 
ways, gas  companies,  etc.,  from  which  the  cor- 
porations reaped  enormous  profits  and  paid  New 
York  city  practically  nothing.  Day  after  d.ay 
the  facts  and  figures  were  printed,  showing  the 
magnitude  of  the  injustice.  A  bill  to  tax  the 
franchises  as  property  was  introduced  in  the 
State  senate.  Petitions  for  its  passage  were  cir- 
culated by  the  newspaper  and  received  within  a 
week  30.000  signatures.  A  special  train  was 
despatched  from  New  York  city  to  Albany  bear- 
ing delegates  from  organizations  of  workingmen 
and  taxpayers,  representing  250,000  citizens  and 
property  valued  at  $80,000,000,  to  demand  a  re- 
port of  the  bill  from  the  legislative  committee,  in 
which  corporation  and  political  influence  had 
tied  it  up.  Many  other  newspapers  of  New 
York  came  to  the  support  of  the  movement,  and 
Gov.  Roosevelt,  as  a  result  of  this  agitation, 
gave  his  official  and  personal  influence  in  its 
behalf  through  a  special  message  to  the  Legisla- 
ture, which  secured  its  passage. 

Here  was  a  concrete  example  of  a  right  prin- 
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cipic,  based  on  justice  and  advocated  with  untir- 
ing persistence.  It  is  such  agitation  as  this  that 
informs,  arouses  and  leads  public  opinion  in 
achieving  reforms. 

The  necessity  and  the  power  of  persistence 
and  reiteration  in  attempts  to  create  and  to  ren- 
der effective  public  opinion  are  not  sufficiently 
appreciated  by  the  press  or  by  individual  reform- 
ers. To  arrest  the  attention,  convince  the  judg- 
ment and  enlist  the  sympathetic  support  of  that 
great  inert  mass  which  we  call  the  Public  is  a 
delicate  and  difficult  task.  The  press,  as  the 
chief  medium  of  Publicity,  is  alone  equal  to  it. 
And  as  the  press  does  this  work  intelligently, 
conscientiously,  courageously  —  disseminating  in- 
telligence as  the  sun  diffuses  light  —  so  shall 
the  power  of  public  opinion  make  for  justice  in 
government,  for  purity  in  politics  and  for  a 
higher  morality  in  the  business  and  social  life  of 
the  nation.  Joseph  Pulitzer. 

Public  Printer.  See  Government  Printing 
House. 

Public,  or  Common,  Schools.  The  idea  of 
a  free  public  school  maintained  entirely  at  mu- 
nicipal or  state  expense,  and  altogether  under 
state  and  secular  control  is  a  modern  develop- 
ment, which  was  not  realized  until  the  19th 
century.  The  growth  of  democracy  in  the  last 
hundred  years  has  been  one  of  the  chief  causes 
of  the  rapid  advance  of  the  free  and  secularized 
public  school  system.  Only  in  the  United  States, 
however,  has  the  public  school  system  had  a 
development  such  as  a  democratic  society  logic- 
ally demands. 

A  system  to  be  truly  democratic  must  have 
the  following  characteristics:  (i)  It  must  be 
free  to  all ;  (2)  it  must  extend  over  all  stages 
of  education;  (3)  it  must  have  what  is  called 
the  "educational  ladder" ;  that  is,  pupils  must 
be  able  to  pass  upward  freely  from  one  grade 
to  the  next  higher ;  and  (4)  it  must  be  pat- 
ronized by  all  classes  of  the  community. 

It  may  fairly  be  claimed  that  the  American 
public  school  system  has  now  reached  a  stage 
where  all  these  ends  have  been  attained.  In 
Germany,  in  France  and  until  recently,  at  least, 
in  England,  public  education  has  not  been  and 
is  not  even  now,  generally  free,  since,  though 
most  of  the  expenses  have  been  met  from  public 
or  institutional  (usually  religious)  sources,  each 
pupil  unless  a  pauper  has  had  to  pay  school 
fees.  No  educational  ladder  e.xists  in  those 
countries,  for  secondary  education  begins  at 
eight  or  ten  years  of  age  and  always  in  schools 
parallel  to  the  elementary  schools.  The  pupil 
who  completes  the  public  school  at  the  age  of 
fourteen  must  go  back  from  four  to  six  years 
if  he  wants  to  have  a  secondary  education.  In 
the  United  States,  however,  the  pupil  enters 
the  high  school  without  loss  of  time,  since  the 
high  school  begins  where  the  elementary  school 
ends.  It  naturally  follows  that  in  European 
countries  only  the  children  of  the  "lower  classes" 
attend  the  elementary  schools,  and  that  it  is 
only  in  exceptional  cases  that  they  ever  find 
their  way  into  schools  of  secondary  and  higher 
education.  From  the  beginning,  in  those  coun- 
tries, the  secondary  schools,  and  later  the  uni- 
versities, are  patronized  by  the  higher  social 
classes,  reinforced  to  some  extent  by  the  children 
of  thrifty  and  ambitious  members  of  the  lower 


ones.  In  sharp  contrast  to  this  state  of  affairs, 
it  is  the  proud  boast  of  the  American  school 
system  at  its  best,  that  the  public  school  is  open 
to  the  poorest  and  is  good  enough  for  the  high- 
est; that  in  form,  at  least,  the  system  is  so 
organized  that  the  road  is  open  for  every  child 
in  the  republic  to  carry  his  mental  development 
to  the  highest  possible  point;  for  not  only  are 
elementary  and  secondary  schools  free  and  prop- 
erly articulated,  but  in  most  of  the  States  a 
free  education  is  offered  also  in  the  universities. 
It  is  furthermore  a  matter  of  daily  observation 
that  all  classes  of  our  population  freely  patronize 
the  public  schools.  The  only  considerable  ex- 
ception is  the  private  religious,  or  parochial, 
school,  where  the  motive  for  segregation  is 
religious,  not  social.  Nearly  90  per  cent  of  all 
children  of  elementary  grade  attend  the  public 
school. 

Colonial  Beginnings  of  Public  School  Evo- 
lution.—  The  beginnings  of  the  free  common 
school  reach  back  to  the  earliest  colonial  times. 
In  New  England,  at  least,  the  predominant 
motive  for  promoting  public  education  was  re- 
ligious rather  than  political.  The  elementary 
school  of  that  period  quickly  merged  into  the 
academy  or  secondary  school,  where  the  promis- 
ing lads  were  prepared  for  college.  However,  the 
idea  that  the  early  education  should  be  free,  and 
in  considerable  degree  compulsory  upon  all, 
found  early  expression.  The  general  court  of 
Massachusetts  in  1642  enjoined  upon  town 
authorities  the  duty  of  seeing  that  all  children 
acquired  at  least  the  rudiments  of  an  education. 
The  order  even  went  so  far  as  to  require  the 
removal  of  children  from  those  parents  who 
persisted  in  bringing  up  their  offspring  in  igno- 
rance. The  selectmen  of  every  town  were 
further  required  "to  have  a  vigilant  eye  over 
their  brethren  and  neighbors,  to  see  that  none 
of  them  shall  suffer  so  much  barbarism  in  any 
of  their  families,  as  not  to  endeavor  to  teach, 
by  themselves  or  others,  their  children  and  ap- 
prentices, so  much  learning  as  may  enable  them 
perfectly  to  read  the  English  tongue  and  (obtain) 
a  knowledge  of  the  capital  laws ;  upon  penalty 
of  20  shillings  for  each  neglect  therein."  In 
1635  Boston  made  public  provision  for  the  sup- 
port of  a  school.  The  act  of  1642  was  greatly 
strengthened  by  the  Massachusetts  school  law 
of  1647,  which  required  all  towns  having  50 
householders  to  "appoint  one  within  their  town 
to  teach  all  such  children  as  shall  report  to  him, 
to  write  and  read ;  whose  wages  shall  be  paid, 
either  by  the  parents  or  masters  of  such  children, 
or  by  the  inhabitants  in  general,"  and  which 
further  required  that  where  any  town  has  in- 
creased to  100  families  or  householders,  "they 
shall  set  up  a  grammar  school,  the  master  there- 
of being  able  to  instruct  youths  so  far  as  they 
may  be  fitted  for  the  university."  This  law  laid 
the  foundations  for  the  present  free  elementary 
and  the  free  secondary,  or  high  school,  for 
though  it  did  not  insist  that  all  school  revenues 
should  be  raised  by  public  taxation,  it  provided 
that  they  might  be  so  raised,  and  it  made  the 
community  responsible  for  the  establishment  and 
maintenance  of  schools  for  all  its  children.  In 
1638  New  Haven  set  up  a  school  under  Ezekiel 
Cheever,  who  was  paid  "out  of  the  common 
stock  of  the  town."  Rhode  Island  established 
a  public  school  at  Newport  in  1640,  and  Provi- 
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dence  one,  20  years  later.  In  1633  the  first 
Dutch  schoolmaster  arrived  at  Manhattan,  when 
the  first  school  tax,  amounting  to  four  pounds, 
was  levied  and  collected.  By  1650  the  800  in- 
habitants of  New  Amsterdam  paid  their  school- 
masters regularly  from  the  public  treasury.  1  he 
pay  was  doubtless  meagre  enough,  but  the  prin- 
ciple of  free  public  education  was  in  active  oper- 
ation. ...  J-      , 

More  or  less  rudimentary  beginnings  of  pub- 
lic education  are  found  in  the  older  colonies, 
as  in  New  Jersey,  Pennsylvania,  Virginia  and 
the  Carolinas.  In  the  South,  however,  the  free 
school  idea  was  not  so  hospitably  received  as 
in  New  England  and  in  New  York.  An  oft- 
quoted  expression  by  Governor  Berkeley  of 
Virginia  may  be  cited.  When  the  English  Com- 
missioners of  Foreign  Plantations  asked  what 
course  was  taken  in  Virginia  for  instructing 
the  people  in  the  Christian  religion,  Governor 
Berkeley  replied,  «The  same  that  is  taken  in  Eng- 
land out  of  towns,  every  man  according  to  his 
ability  instructing  his  children."  He  also  added, 
«I  thank  God  there  are  no  free  schools  nor 
printing  presses,  and  I  hope  we  shall  not  have 
them  these  hundred  years;  for  learning  has 
brought  disobedience,  and  heresy,  and  sects  into 
the  world,  and  printing  has  divulged  them  and 
libels  against  the  best  of  governments :  God  keep 
us  from  both !"  So  far  as  Virginia  and  the  re- 
mainder of  the  South  were  concerned,  good 
Governor  Berkeley  had  his  wish,  for  it  was 
not  until  after  the  Civil  War  that  that  section 
of  the  United  States  was  supplied  with  anything 
like  a  system  of  free  public  schools. 

The  Revolutionary  Period. —  In  all  European 
countries  at  this  period,  the  financial  responsi- 
bility for  the  education  of  children  was  held 
to  belong  to  the  parents,  so  that  neither  state 
nor  community,  religious  or  charitable  organiza- 
tion, ever  desired  to  make  education  free,  except 
for  children  of  paupers  or  others  unable  to  meet 
the  expense.  The  idea  that  free  schools  are 
only  for  paupers  or  the  very  poor,  permeated 
most  of  the  American  colonies  during  the  Revo- 
lutionary period  of  American  education.  Even 
where  the  schools  were  not  strictly  private,  the 
"rate-bill"  for  all  who  could  pay  was  a  common 
device  for  helping  to  meet  the  expenses  of  the 
school.  This  idea  prevailed  in  Pennsylvania, 
Rhode  Island,  New  York,  New  Jersey  and  the 
South.  Some  States  raised  taxes  to  school  the 
paupers,  but  they  made  those  pay  who  could  do 
so.  Only  in  Massachusetts  and  in  the  more 
democratic  settlements  west  of  the  Alleghany 
Mountains  did  the  pauper  idea  of  free  schools 
fail  to  obtain  a  firm  hold  upon  the  people.  The 
fees  were  collected  in  various  forms.  In  cities 
the  assessment  was  usually  in  money ;  in  country 
districts  both  east  and  west  the  rate  frequently 
included  a  period  of  board  for  the  teacher,  who 
was  thus  obliged  to  "board  round"  among  the 
families  of  his  district.  By  1848  all  fees  were 
alwlished  in  Rhode  Island.  They  lasted  until 
1864  in  Vermont,  1867  in  New  York,  1868  in 
Connecticut,  and  until  1871  in  New  Jersey. 

Development  of  State  Control— 'From  the 
earliest  times  in  America  the  responsibility  for 
the  support  of  schools  was  focused  upon  the 
settlement,  village  or  town,  never  upon  the 
colony,  or  later  upon  the  State  as  a  political 
entity.  This  condition  of  things  lasted  well  into 
the  first  quarter  of  the  19th  century.     Since  that 


time,  however,  there  has  been  a  steady  advance 
toward  State  support,  supervision,  and  control 
of  public  elementary  education.  In  no  State  of 
the  American  union  has  the  right  to  control  the 
public  schools  been  abruptly  assumed  by  State 
authority ;  on  tlie  contrary,  State  control  has 
sprung  almost  spontaneous!}'  from  natural  con- 
ditions, chief  among  which  have  been  the  rapid 
growth  of  population,  and  the  equally  rapid 
growth  of  State  school  funds.  The  process  has 
been  somewhat  as  follows:  As  soon  as  a  given 
State,  say  Illinois,  had  at  its  disposal  a  consid- 
erable amount  of  money  for  annual  distribution 
among  the  school  districts,  it  was  natural  that 
the  legislature  should  lay  down  the  conditions 
with  which  the  districts  must  comply  in  order  to 
enjoy  such  aid.  Among  the  first  things  pre- 
scribed would  naturally  be  (i)  a  minimum  num-  J 
ber  of  days  during  which  the  school  must  be  f 
held  in  session;  (2)  a  course  of  study  that  must 
be  taught;  (3)  the  certification  of  teachers, 
usually  by  county  authority,  but  in  subjects 
prescribed  by  the  State.  Again,  individual  com- 
munities, however  loath  to  relinquish  the  man- 
agement of  their  own  school  affairs  in  their  own 
way,  have  been  obliged  to  bow  to  the  will  of  the 
State,  in  so  far  as  it  saw  fit  to  assert  its  authority 
since  the  power  to  levy  and  collect  taxes  is  de- 
rived directly  from  the  State.  At  present  all 
State  constitutions  contain  provisions  relating 
to  popular  education. 

The  idea  that  has  everywhere  prevailed  is 
that  the  State  should  in  every  way  possible  stim- 
ulate local  interest  and  local  effort  for  the  sup- 
port and  improvement  of  schools,  laying  its  hand 
of  authority  only  upon  those  general  essentials 
of  the  school  system  which  are  indispensable  to 
efficiency.  This  is  why  the  American  public 
school  system  has  manifested  such  astonishing 
elasticity.  Every  community  can  have  as  good  or 
as  poor  schools  (.down  to  a  certain  point)  as 
it  desires.  The  salaries  may  be  high  or  low, 
the  equipment  ample  or  inadequate,  the  schools 
backward  or  progressive  as  the  community  wills. 
Again,  this  elasticity  is  felt  also  within  the 
teaching  body,  quite  aside  from  the  general  tone 
of  the  community.  It  is  not  uncommon  to  find 
public  sentiment  quickened  and  elevated  by  a 
corps  of  teachers  led  by  an  active  and  progressive 
superintendent.  The  absence  of  restrictive  State 
control  as  to  subject-matter,  methods  of  teaching, 
and  school  organization  opens  the  door  to  in- 
dividual initiative,  and  to  consequent  progress. 
The  interaction  of  the  two  influences,  that  of 
the  State  on  the  one  hand,  with  its  general 
prescriptions  and  supervision,  and  that  of  the 
local  community,  on  the  other,  with  its  power 
of  adjustment  to  circumstances,  makes  the 
American  school  system  the  most  perfect  adapta- 
tion to  democratic  needs  that  is  to  be  found 
in  the  world.  Any  civilized  European  system 
maintains  standards  with  respect  to  given  par- 
ticulars that  the  American  public  school  as  a 
whole  can  by  no  means  measure  up  to ;  but  it 
may  be  confidently  asserted  that  no  European 
system,  however  excellent,  could,  if  put  into  op- 
eration in  an  American  State,  produce  results  so 
wholesome  and  excellent  as  those  that  come  from 
the  present  system. 

The  Growth  of  Ptihlic  School  Funds. —  In- 
dividual States  began  at  a  very  early  period  to 
establish  permanent  funds  for  the  support  of 
common   schools.     In   1795  the  lands  known  as 
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the  "Western  Reserve,"  held  hy  Connecticut, 
were  sold  for  $1,000,000,  and  the  money  turned 
into  the  school  fund.  New  York  also  made 
provision  for  common  schools  by  setting  aside 
a  portion  of  the  public  lands  for  this  purpose. 
New  Hampshire  began  a  school  fund  by  exacting 
one  half  of  one  per  cent  upon  the  capital  of 
banks  within  the  State.  Other  States  made  sim- 
ilar but  less  effective  efforts,  a  favorite  means 
being  the  granting  of  lottery  privileges  for  the 
raising  of  funds.  Much  more  fruitful  sources 
of  permanent  school  funds  in  the  several  States 
have  been  congressional  land  grants  that  have 
been  made  from  time  to  time  out  of  the  unsettled 
government  land  lying  to  the  west  of  the  original 
colonies.  Each  of  the  States  subsequently  carved 
from  this  vast  territory,  received  a  grant  vary- 
ing from  one  to  three  sections  from  each  town- 
ship for  school  purposes.  In  addition  to  the 
direct  appropriation  of  land,  it  has  been  the 
policy  of  the  government  to  turn  into  the  State 
treasuries,  also,  a  percentage  of  the  net  proceeds 
from  the  sale  of  public  lands  within  their  bor- 
ders. In  some  States,  the  school  lands  were 
sold  at  an  early  date  at  low  prices;  in  others 
the  lands  are  held  to  the  present  day.  By  act  of 
Congress  1836  a  surplus  in  the  United  States 
treasury  was  distributed  among  the  States.  The 
amount  actually  given  was  something  less  than 
$30,000,000.  In  16  of  the  26  States  then  existing, 
this  money  was  appropriated  in  whole  or  in  part 
to  the  permanent  schools'  funds.  The  present 
total  annual  income  from  permanent  school 
funds  and  the  rent  of  school  lands  is  something 
over  $10,500,000,  but  this  amount  is  very  un- 
evenly distributed  among  the  States.  When  we 
consider  that  the  total  annual  expenditure 
for  public  schools  now  closely  approximates 
$250,000,000,  it  can  be  seen  that  the  income  from 
permanent  funds  forms  but  a  small  fraction  of 
what  is  actually  expended ;  yet  it  would  be  an 
error  to  assume  that  the  influence  of  these  public 
funds  has  been  limited  to  their  comparative 
magnitude. 

Systcins  of  Administration. — Developing  as 
the  public  school  has  done  from  the  individual 
settlement  as  the  starting  point,  it  can  easily 
be  understood  why  the  district  system  of  admin- 
istration has  been  so  potent  in  the  past,  and  why 
in  some  States  the  people  still  cling  so  persist- 
ently to  this  form  of  management.  The  "school 
district,"  our  oldest  and  most  primary  form  of 
school  organization,  is  the  smallest  civil  division 
of  our  political  system.  It  was  early  recognized 
by  law  and  given  legal  functions  and  responsi- 
bilities. The  district  manages  its  school  affairs 
in  a  simple  way,  a  board  of  directors  or  trustees, 
usually  three  in  number,  being  elected  to  employ 
the  teacher,  determine  the  amount  of  money  to 
be  expended,  and  in  general  to  conduct  the  school 
affairs  of  the  district.  This  is  the  most  element- 
ary and  at  the  same  time  the  most  democratic 
of  methods  for  school  administration.  It  is 
particularly  well  fitted  to  sparsely  settled  sec- 
tions of  country,  but  not  so  well  adapted  to 
denser  populations,  since  it  prevents  the  efficiency 
that  arises  from  consolidation. 

The  township  system  forms  the  next  natural 
stage  in  the  development  of  school  administra- 
tion, since  it  is  based  on  a  convenient  political 
unit,  not  too  large  for  effective  local  direction. 
In  this  system,  one  set  of  officers  conduct  the 
educational  affairs  of  the  whole  township,  erect- 


ing buildings  where  they  will  best  accommodate 
the  people,  employing  teachers,  grading  the 
schools,  in  many  cases  providing  for  the  trans- 
portation of  children  to  and  from  school,  and 
usually  crowning  the  whole  with  a  township 
high  school,  to  which  pupils  may  be  promoted 
upon  the  completion  of  their  elementary  course. 
The  State  of  Indiana  has  been  a  pioneer  in  in- 
troducing the  township  system.  A  number  of 
other  States  have  adopted  it  wholly  or  in  part. 
See  Education.\l  Oeganiz.\tion  :  (a)  Toivn- 
ship  System. 

Most  if  not  all  the  Southern  States  have  a 
county  system  of  school  administration,  because 
there  the  county  rather  than  the  township  is  the 
unit  of  government.  While  in  the  Northern 
States  the  county  has  never  been  the  unit  for 
civil  or  for  educational  organization,  it  is  and  has 
long  been  the  unit  for  supervision  of  schools. 
With  but  few  e.xceptions  each  county  has  a  su- 
perintendent whose  chief  duties  are:  (i)  the 
certification  of  teachers ;  (2)  the  personal  super- 
vision of  the  schools  through  visitation;  (3) 
the  conducting  of  teacher'  institutes.  See 
Educ.\tion.\l  Organization:  (b)  County  Sys- 
tem. 

The  foregoing  organization  exists  chiefly  for 
the  administration  of  rural  and  village  schools. 
Nothing  has  been  more  marked  than  the  develop- 
ment of  cities.  It  is  obvious  that  administration 
through  the  primitive  district  system  would  soon 
become  altogether  inadequate  for  the  needs  of  a 
city.  Legislatures  have  accordingly  made  special 
laws  to  meet  the  needs  of  cities  of  various 
classes.  The  largest  cities  in  a  State,  like  New 
York  city,  Buffalo,  and  Rochester,  in  New  York, 
usually  have  special  charters  enabling  them  to 
conduct  their  schools  as  they  deem  best.  Cities 
as  a  rule  have  Boards  of  Education  for  the  ad- 
ministration of  the  system.  These  boards  differ 
greatly  in  size  and  in  the  manner  of  their  ap- 
pointment. In  most  cities  the  members  are 
elected  by  the  people  for  stated  periods,  some- 
times at  large,  sometimes  by  wards  or  sub-dis- 
tricts. In  some  of  the  larger  cities  the  members 
are  appointed  by  the  mayor  and  city  council 
acting  jointly.  See  Educational  Organization  : 
(c)  City  School  Systems. 

Housing  and  Equifinent. —  Nothing  is  more 
noteworthy  than  the  development  of  public 
school  architecture  in  the  United  States.  In  full 
accord  W'ith  its  democratic  genesis,  the  hous- 
ing and  equipment  reflects  completely  the  edu- 
cational status  of  the  community.  The  rural 
school  may  be  a  mere  unsightly  box  with  the 
most  primitive  apparatus ;  or  it  may  bt  an  artis- 
tic building,  adequate  in  size,  well  heated,  lighted 
and  ventilated,  supplied  with  separate  wardrobes 
for  boys  and  girls,  and  equipped  with  needed 
books  and  apparatus.  State  and  county  super- 
intendents have  done  much  to  inform  their  re- 
spective rural  communities  of  what  is  desirable 
and  practicable  in  country  school  houses,  fur- 
nishing freely  plans  and  specifications,  and  even 
providing  the  builders  with  complete  models  for 
their  guidance.  In  the  State  of  Missouri  over 
600  rural  school  houses  were  erected  in  a  short 
time  in  accordance  with  a  model  furnished  by 
the  State  Superintendent  of  Public  Instruction. 
The  cost  of  a  building  of  this  type  was  $600. 

The  elementary  school  covering  a  period  of 
eight  years,  the  most  common  type  of  graded- 
school    building    in    towns    and    small    cities    is 
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the  eight-room  school  house,— one  room  for 
each  grade.  The  heating,  ventilating  and  light- 
ing of  such  a  building  has  become  an  important 
problem.  This  problem  is  rendered  much  more 
complex  in  cities  where  the  plan  must  be  en- 
larged to  accommodate  from  1,000  to  4,000  pupils. 
A  typical  class  room  in  such  a  building  should 
be  appro.ximately  24  -x  32  feet  in  dimensions,  and 
from  13  to  14  feet  in  height ;  it  should  be  lighted 
entirely  from  one  of  its  longer  sides,  the  win- 
dows reaching  to  the  ceilings;  about  2,000  cubic 
feet  of  pure  warm  air  per  hour  should  be  pro- 
vided for  each  pupil ;  and  each  room  should  be 
provided  with  a  convenient  wardrobe.  By  the 
use  of  steam  indirect  heating,  supplemented  by 
"plenum"  and  "exhaust"  fans  run  by  steam  or 
electric  power,  it  has  been  tound  practicable 
to  meet  the  foregoing  conditions  of  heating  and 
ventilating.  Practically  all  of  the  modern  city 
school  buildings  secure  these  most  desirable 
ends.  The  buildings  are  usually  an  architectural 
ornament  to  the  neighborhood  in  which  they 
stand.  It  has  gradually  come  about,  therefore, 
that  the  public  school  is  one  of  the  best  housed 
institufions  of  modern  society.  In  the  poorer 
districts  of  large  cities,  the  school  buildings  are 
ihe  palaces  of  the  people ;  they  are  moreover  the 
places  v;here  the  children  of  the  slums  find 
warmth,  light,  pure  air,  beauty,  and  sympathetic 
humane  treatment  from  their  teachers.  It  is 
nere  that  their  hearts  are  warmed,  their  minds 
developed  and  supplied  with  useful  and  inspiring 
knowledge ;  it  is  here  that  they  are  enabled  to 
rise  to  higher  planes  of  living,  and  to  prepare 
themselves  for  a  worthier  citizenship  than  their 
humble  origin  would  seem  to  warrant.  In  well- 
to-do  districts  of  the  city,  the  same  beneficent 
physical  surroundings  contribute  more  than  any 
other  instrumentality  of  society  to  develop  the 
best  that  there  is  in  democracy.  To  understand 
how  these  forces  of  the  modern  school  work  to- 
gether to  produce  the  American  citizen,  the 
reader  is  referred  to  the  article  by  Dr.  \Vm.  T. 
Harris,  U.  S.  Commissioner  of  Education.  See 
Education,  Element.\ry. 

The  Sex  of  the  Teaching  Force. —  For  the 
first  time  in  history,  society  has,  since  the  be- 
ginning of  the  19th  century,  undertaken  to  edu- 
cate all  its  children,  boys  and  girls  alike.  Before 
that  time  only  certain  classes  of  boys  were  edu- 
cated, invariably  by  men  teachers.  With  the  new 
duty  there  appeared  a  new  means,  namely,  the 
employment  of  women  as  teachers.  So  long  as 
women  remained  uneducated,  it  occurred  to  no 
one,  least  of  all  the  women  themselves,  that  they 
could  teach.  So  long  as  they  could  find  pro- 
ductive labor  in  the  home,  as  they  could  until 
steam-power  and  machinery  drove  industries  to 
the  factory,  women  felt  no  especial  need  of  a 
new  calling.  But  when  remunerative  labor  for 
women  failed  in  the  home,  when  the  schools  be- 
gan to  educate  them  along  with  their  brothers, 
and  when  the  new  social  undertaking  of  uni- 
versal education  began  to  clamor  for  more  and 
cheaper  teachers, -then  it  was  that  the  world 
awoke  to  the  fact  that  it  had  in  its  midst  a  new 
and  hitherto  unused  force  —  its  young  unmar- 
ried women.  Women  began  to  be  employed  as 
teachers  in  large  numbers  in  the  United  States 
before  1850,  especially  in  the  New  England 
States,  where  the  first  normal  schools  were  estab- 
lished. The  period  of  the  Civil  War  saw  a  rapid 
increase,  owing  to  the  natural  withdrawal  of  the 


young  men  in  order  to  enlist  as  soldiers.  Since 
the  close  of  the  War  the  percentage  of  women 
in  the  schoolroom  has  steadily  and  rapidly  m- 
creased  throughout  the  Union,  until  in  the  cities, 
at  least,  men  are  rarely  found  as  teachers  in  the 
grades.  They  are  still  employed  to  some  extent 
in  rural  schools,  especially  in  the  newer  States. 
The  following  table  shows  the  increase  in  the 
number  of  women  teachers  in  13  typical  States 
since  1855: 


States 


Vermont 

Pennsylvania. .  . 
New  Jersey. . . . 

Iowa 

Indiana 

Illinois 

Rhode  Island. . . 

Missouri 

Connecticut. . . . . 
Massachusetts. . . 
New   Hampshire 

Ohio 

IVIaine 


1855 

1875 

iSSo 

1886 

21 

8S 

83 

88 

33 

50 

52 

83 

39 

71 

76 

79 

44 

63 

67 

76 

21 

4-' 

48 

49 

39 

57 

61 

67 

60 

80 

78 

87 

21 

39 

43 

40 

64 

76 

76 

82 

74 

88 

87 

89 

74 

86 

83 

88 

46 

46 

52 

56 

61 

69 

67 

65 

The  women  now  number  72.2  per  cent  of  all 
the  teachers  in  public  elementary  and  high 
schools  of  the  whole  Union,  while  in  city  ele- 
mentary schools  they  rarely  number  less  than  90 
per  cent  of  all  teachers.  In  New  York  State 
high  schools  about  two  thirds  of  the  teachers 
are  women.  The  same  phenomenon  is  seen  in 
foreign  countries,  but  the  increase  in  the  number 
of  women  teachers  there  has  in  general  been 
less  rapid.  In  Great  Britain  and  Ireland  the 
increase  has  been  from  54.3  per  cent  in  1870 
to  75.3  per  cent  in  1900.  If  one  may  judge  by 
the  attendance  at  the  normal  schools,  the  num- 
ber of  men  and  women  in  French  elementary 
schools  is  about  equal.  In  Germany,  as  a  whole, 
less  than  20  per  cent  of  all  elementary  teachers 
are  women.  In  Italy,  however,  93  per  cent  of 
the  students  of  normal  schools  are  young  women, 
though  the  women  form  only  about  58  per 
cent  of  the  whole  elementary  teaching  force. 
In  the  n  State  normal  schools  of  Massachu- 
setts there  are  117  men,  and  1,743,  or  93.3  per 
cent,  women  students. 

The  large,  almost  exclusive,  employment  of 
women  as  elementary  teachers  is  the  newest 
thing  in  our  civilization.  It  is  difficult  as  yet  to 
interpret  its  full  significance.  There  is  no.  doubt 
that  society  has  been  w-ell  served  at  very  small 
expense.  The  economic  motive  constantly  ap- 
pealing to  communities  that  do  not  like  high 
taxes  is  that  they  can  get  better  teaching  from 
women  for  a  small  sum  than  they  can  from  men. 
A  first-class  woman  teacher,  they  say,  is  always 
to  be  preferred  to  a  second-rate  man  at  the  same 
salary.  The  assumption  is  that  vigorous,  active, 
well-prepared  men  can  do  better  financially  out 
of  than  in  the  school,  and  that  only  second-rate 
men  will  accept  women's  salaries.  Ultimately, 
if  the  feminization  of  the  school  should  prove 
not  to  be  for  the  best  welfare  of  society,  it  is 
pretty  evident  that  the  additional  cost  will  not 
prevent  the  employment  of  a  suitable  number  of 
men.  The  public  school  system  may  be  said  to 
be  now  in  its  "brick  and  mortar"  stage,  for  it 
is  expending  vast  sums  to  house  and  equip  the 
school.  When  this  has  been  done,  the  resources 
of  the  community  may  easily  be  turned  to  the 
improvement   of  the   teaching   force.     President 
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Eliot  of  Harvard  University  argues  that  the 
people  ought  not  to  spend  less  upon  the  minds 
of  their  children  than  they  do  upon  their  food. 
Were  this  standard  attained,  it  is  probable  that 
school  support  would  be  quadrupled.  So  far  as 
present  experience  teaches,  it  seems  evident  that 
for  the  first  four  or  five  years  of  school  life 
women  are  the  natural  and  the  more  efficient 
teachers.  When  it  comes  to  the  early  years 
of  puberty,  society  still  holds  theoretically  that 
the  influence  of  men  is  essential  to  the  proper 
unfolding  of  the  minds  and  characters  of  both 
boys  and  girls.  It  is  this  conviction  which,  for 
the  most  part,  enables  the  non-sectarian  private 
school  to  maintain  its  existence  in  the  more 
wealthy  communities.  It  is  probable,  notwith- 
standing the  aforementioned  theory  that  men 
are  indispensable  as  teachers  of  youth,  that  the 
availability  of  women  and  the  difficulty  of  hold- 
ing the  right  type  of  men  in  such  positions,  will 
confirm  the  present  custom  of  almost  exclusively 
employing  women  for  grade  teaching. 

The  Development  of  the  Public  School  Cur- 
riculum.—  Down  to  1837,  when  Massachusetts 
created  her  board  of  education  and  placed 
Horace  Mann  at  its  head,  the  curriculum  of 
schools  not  fitting  boys  for  college  was  limited 
to  the  bare  acquisition  of  the  school  arts,  spell- 
ing, reading,  writing,  ciphering,  relieved  by  a 
trifle  of  geography  and  history.  The  discipline 
was  always  rigid  and  sometimes  harsh ;  the 
school  term  was  short  and  the  years  of  school- 
ing few ;  the  path  of  learning  was  not  strewn 
with  roses;  but  the  intellectual,  like  the  moral, 
discipline  did  honor  to  the  straitest  notions 
of  our  Puritan  forefathers.  In  his  seventh  an- 
nual report,  Mr.  !Mann,  who  had  visited  schools 
abroad,  especially  in  Germany,  where  the  new 
philosophy  of  Pestalozzi  was  earnestly  applied, 
attacked  with  great  vigor  the  old  curriculum, 
the  old  Puritanic  ideals,  and  the  old  unsympa- 
thetic methods  of  teaching.  He  demanded  new 
subjects  more  suitable  to  children,  more  humane 
and  sympathetic  treatment  of  pupils,  and  new 
ideals  of  the  ends  to  be  attained  by  education. 
These  criticisms  and  demands  led  to  a  spirited 
battle  between  !Mr.  IMann  and  his  admirers  and 
the  "Thirty-one  Boston  Schoolmasters,*'  who 
defended  the  old-time  rigorism  in  study  and 
discipline.  The  result  was  a  drawn  battle.  The 
reformers  succeeded  in  getting  their  ideals  and 
watchwords  accepted,  but  the  conservatives  pre- 
served the  old  curriculum  practically  unchanged. 
It  was,  however,  a  great  advance  to  have  the 
new  ideals  of  character-forming  accepted  as  a 
supreme  end  of  education.  Even  if  the  school 
were  to  be  confined  to  the  acquisition  of  the 
school  arts,  it  was  a  vast  improvement  to  have 
the  new  methods  everywhere  put  into  practice, 
for  now  the  concrete  was  made  to  precede  the 
abstract,  facts  came  before  principles,  and  in- 
ductive reasoning  enlivened  and  enlightened  the 
old-time  memory  drills  and  mechanical  applica- 
tion of  rules.  The  school  term  was  gradually 
lengthened,  and  with  this  there  came  a  per- 
ceptible thought-enrichment  of  the  studies  by 
means  of  which  the  children  were  drilled  in  the 
use  of  the  tools  of  knowledge. 

This  condition  of  things  lasted  until  after 
the  period  of  the  Civil  War,  when  the  rapid  de- 
velopment of  the  public  high  school,  the  still 
more  remarkable  e.xpansion  of  the  university 
curriculum,   and  the   rise  of  all   sorts  of  social 


organizations  for  the  moral  and  economic  wel- 
fare of  the  community,  forced  upon  the  public 
school  an  amount  of  new  subject-matter  that  is 
little  short  of  astounding.  As  already  explained, 
the  old  curriculum  was  mostly  confined  to  the 
studies  through  which  the  child  was  drilled  in 
the  use  of  the  school  arts.  The  children  learned 
to  read,  but  they  never  read  anything;  they 
learned  to  spell  and  write  and  parse,  but  they 
produced  nothing  more  than  an  occasional  school 
essay.  But  now  behold  how  this  old  course  of 
study  has  been  "enriched!" — (i)  by  copious 
amounts  of  literature  suitable  to  every  grade, 
not  only  in  the  elementary  but  in  the  high  school 
as  well ;  (2)  by  systematic  "language  lessons" 
throughout  the  full  course;  (3)  by  the  occa- 
sional introduction  of  elementary  algebra  and 
concrete  geometry  in  the  seventh  and  eighth 
grades;  (4)  by  four  years  of  history  and  as 
many  of  geography;  (5)  by  nature  work  in  all  the 
grades ;  (6)  by  a  course  in  manual  training  or 
"occupations"  throughout  the  whole  elementary 
period ;  (7)  by  extensive  acquisition  in  fine 
arts,  such  as  drawing,  painting,  molding,  and 
music;  and  finally  (8)  by  an  obligatory  course 
in  physiology  and  hygiene,  accompanied  by  what 
is  called  scientific  temperance  instruction. 

The  foregoing  may  be  called  reform  by  addi- 
tion. Heretofore  the  method  of  relief  from 
a  congested  curriculum  has  been  by  subtraction. 
When  the  "reform"  forces  of  a  community  have 
been  in  the  ascendency,  the  new  subjects  have 
been  added ;  when,  on  account  of  complaints  of 
taxpayers,  parents  and  children,  the  wave  of 
reform  has  receded,  the  new  subjects,  then  called 
*fads,"  are  dropped,  and  the  curriculum  assumes 
something  of  its  old-time  proportions.  Obvi- 
r>usly  some  method  better  than  that  of  addition 
and  subtraction  is  needed  for  overcoming  this 
obtrusive  dualism  in  the  course  of  study.  That 
of  organization  has  been  suggested  by  Prof. 
John  Dewey,  whereby  the  school  arts  shall  be 
made  to  emerge  from  the  acquisition  of  exten- 
sive bodies  of  life-giving  knowledge.  To  effect 
this  reform,  however,  teachers  must  be  better 
trained,  school  facilities  must  be  increased,  and, 
most  important  of  all,  teachers  must  have  smaller 
classes.  The  ideal  public  school  of  the  future 
will  not  require  one  teacher  to  teach  more  than 
20  children.     Now  the  number  often  rises  to  60. 

For  statistics  of  the  public  school,  see  Edu- 
cation, Elementary. 

Bibliography. —  Reports  of  the  United  States 
Commissioner  of  Education;  Boone,  'Education 
in  the  United  States' ;  Horace  Mann,  'Reports 
to  the  Massachusetts  Board  of  Education'  ; 
Proceedings  of  the  National  Educational  Asso- 
ciation; Martin,  'Evolution  of  the  Massa- 
chusetts Public  School  System'  ;  Barnard, 
•American  Journal  of  Education'  ;  Dewey, 
'The  Situation  as  Regards  the  Course  of  Study,' 
report  of  National  Educational  Association, 
1901.  For  extensive  references,  consult  Monroe, 
'Bibliography  of  Education.' 

Charles  DeGarmo, 
Professor  of  Science  and  Art  of  Education,  Cor- 
nell University. 

Public  Works,  School  of.  See  Polvtech- 
nique,  The. 

Publicani,  pub-lT-ka'nT,  Roman  farmers  of 
the  public  revenues.  In  ancient  Rome  the  priv- 
ilege  of   collecting   revenues   from    foreign   dis- 
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tricts  dependent  upon  Rome  was  sold  at  auction 
by  the  censors  for  a  period  of  five  years.  The 
security  required  by  the  state  from  these  tax- 
gatherers  was  usually  the  price  at  which  they 
had  purchased  the  branch  of  revenue  to  be  col- 
lected and  frequently  was  far  in  excess  of  the 
wealth  of  any  single  bidder,  which  resulted  in 
the  formation  of  companies  for  the  purpose, 
called  Socii.  Their  business  with  the  state  was 
conducted  under  the  name  of  one  member  des- 
ignated the  manccps.  The  farmers  of  the  rev- 
enue were  of  the  wealthiest  classes.  None  but 
Roman  citizens  could  be  a  member  of  the 
publicani  and  magistrates  and  governors  of  prov- 
inces were  not  eligible.  The  revenues  were 
derived  principally  from  tolls,  tithes,  mining 
duties,  and  scriptura  (tax  levied  for  the  use  of 
the  public  pasture  lands).  The  collections  were 
made  by  an  inferior  class  who  were  often  freed- 
men  or  slaves  in  the  employ  of  the  company  and 
were  cordially  detested  by  populace.  The  high 
price  paid  for  the  privilege  and  the  greed  of  the 
publicani  resulted  in  great  injustice  vidiich  to- 
gether with  the  character  of  the  collectors  ex- 
plains the  bitterness  with  which  they  are 
mentioned  in  the  New  Testament.  From  about 
150  B.C.  they  were  usually  of  the  equestrian  order. 

Publick  Occurrences,  the  first  newspaper 
published  in  America,  though  it  can  hardly  be 
called  a  newspaper,  as  no  second  number  ap- 
peared. It  was  issued  at  Boston  in  1690  by  Ben- 
jamin Harris  and  printed  by  Richard  Pierce. 
See  American  Newspapers. 

Publicola,  pub-lik'6-la,  Publius  Valerius, 
Roman  consul  and  general :  d.  between  503  and 
496  B.C.  He  is  stated  to  have  been  a  descendant 
of  a  noble  Roman  family  and  was  present  when 
Lucretia  stabbed  herself.  He  was  instrumental 
in  the  expulsion  of  the  Tarquins,  and  when  Col- 
latinus  was  forced  to  resign  Valerius  was  elected 
consul  in  his  stead  in  conjunction  with  Junius 
Brutus.  When  the  Tarquins,  aided  by  the 
Veientes,  moved  against  Rome  in  509  B.C.  they 
were  met  by  the  Romans  under  the  two  consuls 
and  defeated.  Brutus  fell  in  the  battle  leaving 
Valerius  sole  consul.  On  the  return  of  Valerius 
to  Rome  he  began  the  erection  of  a  home  on  the 
Velian  hill,  but  perceiving  that  the  people  sus- 
pected him  of  a  desire  to  raise  himself  to  royal 
power  he  had  the  building  destroyed  and  his 
lictors  were  ordered  to  lower  their  fasces  when 
they  appeared  before  the  people.  He  promul- 
gated a  law  by  which  any  person  who  attempted 
to  usurp  kingly  power  might  be  killed  by  any 
one,  and  another  establishing  the  right  of  a 
plebeian  condemned  by  a  magistrate  to  appeal 
to  the  people.  In  recognition  of  his  services  he 
received  the  surname  Publicola,  "the  people's 
friend."  He  was  three  times  re-elected  consul, 
conducted  the  expedition  of  Porsena,  and  with 
his  colleague  Titus  Lucretius  Tricipitinus  de- 
feated the  Sabines  in  504.  His  death  is  placed 
by  some  in  the  following  year,  but  Niebuhr 
thinks  that  he  died  in  the  battle  at  Lake  Regillus 
in  498  or  496.  Consult:  Niebuhr,  'History  of 
Rome,'  Vol.  I.;  Cicero,  "De  Republica.' 

Publilius  Syrus,  pub-lil'i-iis  sir'iis,  Roman 
mime  writer,  so  called  because  a  natiye  of  Syria. 
Carried  as  a  slave  to  Rome  when  a  mere  boy, 
his  master,  perceiving  his  talents,  gave  him  a 
good  education,  and  afterward  set  him  free.  His 
talent  was  particularly  displayed  in  writing  mimi. 


or  farces,  at  a  time  when  that  species  of  drama 
was  most  in  fashion;  and  Julius  Caesar,  with 
whom  he  was  contemporary,  preferred  him  to 
all  his  competitors.  His  farces  were  interspersed 
with  moral  sentences,  a  collection  of  which  is 
stated  by  St.  Jerome  to  have  been  made  and  used 
by  the  Romans  as  a  school-book.  A  number  of 
these  apothegms,  forming  the  only  fragrnents 
of  his  works  still  extant,  have  been  published 
in  various  collections  of  Latin  authors  under  the 
title  'Publilii  Syri  Sententia;'    (1880). 

Publishing.  See  American  Publishing; 
Book. 

Publius.  Hamilton,  Madison  and  Jay 
thus  signed  their  contributions  to  <The  Federal- 
ist' (q.v.).  The  signature  was  evidently  the 
choice  of  Hamilton,  as  he  had  already  used  it  in 
1778  in  exposing  the  misconduct  of  a  member 
of  Congress. 

Puccinotti,  Francesco,  fran-ches'ko  poot- 
che-not'te,  Italian  physician:  b.  Urbino  1794; 
d.  Florence  8  Oct.  1872.  He  wrote  valuable 
treatises  on  medical  jurisprudence  and  nervous 
diseases  and  is  best  known  by  his  'History  of 
Medicine,*  on  which  he  was  employed  20  years. 

Puccoon',  an  American  Indian  name  for 
several  plants  with  colored  juice.  In  the  eastern 
United  States  Hydrastis  canadensis,  of  the  order 
Ranunctilacea.  is  called  yellow  puccoon  (see 
Golden  Seal)  and  is  often  planted  in  gardens 
for  its  red  fruits  and  attractive  foliage.  In  the 
Southwest  Lithospciinum  canesccns,  of  the  order 
Boraginacccc,  is  called  hoary  puccoon,  alkanet, 
Indian  paint  and  redroot;  it  is  common  from 
Ontario  to  Alabama  and  westward  to  Arizona. 
In  the  South  the  bloodroot  (q.v.)  is  called  red 
puccoon  and  is  often  cultivated  in  gardens. 

Puck,  in  medieval  mythology,  a  cele- 
brated fairy,  whose  character  and  attributes  are 
depicted  in  Shakespeare's  'Midsummer  Night's 
Dream.'  This  fairy  is  known  by  a  variety  of 
names,  as  Robin  Goodfellow  and  Friar  Rush  in 
England,  and  in  Germany  as  Knecht  Ruprecht ; 
but  it  is  by  his  designation  of  Puck  that  he  is 
most  generally  known  in  England,  Germany, 
and  the  more  northern  nations.  He  was  the 
chief  of  the  domestic  tribe  of  fairies,  or  "brown- 
ies," as  they  are  called  in  Scotland ;  and  innu- 
merable stories  are  told  of  his  nocturnal  ex- 
ploits. 

Piickler-Muskau,  piik'ler-moos'kow,  Her- 
mann Ludwig  Heinrich,  Prince  of,  German 
author,  traveler,  and  landscape-gardener:  b. 
Muskau,  Saxony,  30  Oct.  1785 ;  d.  Branitz,  Prus- 
sia, 4  Feb.  1871.  He  studied  law  at  Leipsic  and 
in  1803  entered  the  army  where  he  attained  rank 
as  captain  and  then  resigned.  After  several 
years  of  travel  he  entered  the  Russian  army 
with  rank  as  major,  and  later  became  aid-de- 
camp to  Prince  Charles  Augustus  of  Saxe- 
Weimar.  He  distinguished  himself  in  the  war 
with  the  Netherlands,  was  promoted  lieutenant- 
colonel  and  subsequently  was  appointed  civil  and 
military  governor  of  Bruges.  He  then  retired, 
devoted  himself  to  literature,  landscape  garden- 
ing, and  traveling,  and  in  1822  was  created  a 
prince.  In  1863  he  was  elected  to  the  Prussian 
Chamber  of  Peers  and  in  1866  was  on  the  staff 
of  the  king  of  Prussia.  His  writings  include 
his  letters  from  England,  translated  into  English 
under  the  title  'Tour  of  a  German  Prince' 
(1831);      'Semilassos      vorletzter      Weltgang' 
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(183s);  <Aus  Mehemed  Mis  Reich>  (1844); 
<Die  Riickkehr'    (1846-8);   etc. 

Pud.    See  Pood. 

Pudding-berries,  the  berries  of  the  Cana- 
dian dogwood  (Conins  canadensis),  common 
throughout  North  America.     See  Dogwood. 

Puddingstone.      See  Conglomerate. 

Puebla,  La,  la  pwab'la,  Mexico,  a  state  of 
the  repubHc  and  its  capital  city,  (i)  The  state 
of  La  Puebla  in  the  central  plateau  of  the  Ana- 
huac  has  Vera  Cruz  to  the  north  and  west  of  it, 
Oaxaca  to  the  south,  Guerrero  to  the  southwest, 
and  Morelos,  Mexico,  Tlaxcala,  and  Hidalgo 
to  the  west.  It  lies  partly  in  the  Atlantic  and 
partly  in  the  Pacific  versant  of  the  Cordillera, 
and  occupies  the  western  part  of  the  plateau 
of  the  Anahuac,  that  is  most  of  the  Mexican 
Tierra  fria,  one  of  the  three  typical  climatic 
zones  of  the  country.  Much  of  the  country 
here  is  volcanic :  Popocatepetl  and  Orizaba  are 
on  the  borders  of  La  Puebla.  It  is  the  source 
of  the  Papaloapan  (to  the  Atlantic)  and  of  the 
Rio  de  las  Balsas  (to  the  Pacific).  The  country 
is  fertile  and  also  very  rich  in  minerals,  which 
are  as  yet  unexploited.  Its  area  is  12,204  square 
miles;  pop.  (1901)  1,021,133,  mostly  Indians  or 
half-breeds.  The  principal  cities  of  this  state, 
the  smallest  in  Mexico,  are  La  Puebla  (v. 
infra)  ;  Tehuacan,  with  about  8,000  inhabitants; 
Atlixco,  the  same  population ;  Matamoros  Izu- 
car,  12,000  inhabitants;  Chalchicomula,  10,000; 
and  Tezuiblan,  7,500.  (2)  La  Puebla,  the  cap- 
ital city  of  the  state,  was  originally  called  La 
Puebla  de  los  Angeles,  and  sometimes  Pueblo 
de  Zaragoza,  is  744  miles  east  of  Mex- 
ico, 26  miles  east  of  Popocatepetl,  on 
the  Pacific  slope  and  on  the  river  Atoyac, 
the  headwaters  of  the  Rio  de  las  Balsas, 
at  an  altitude  of  more  than  6,700  feet.  It  is  a 
beautiful  city,  with  ancient  and  heavy  walls  of 
fortification ;  well-kept  streets ;  a  fine  cathedral 
in  the  Spanish  Renaissance  style,  begun  in  1552 
and  completed  in  1649;  the  churches  of  San 
Francisco  and  Nuestra  Seiiora  del  Carmen;  and 
a  fine  promenade,  the  Paseo,  on  the  bank  of  the 
Atoyac.  The  great  number  of  church  towers  is 
a  notable  characteristic  of  the  city.  There  are 
several  schools  and  seminaries,  a  museum,  town- 
hall,  almshouse,  and  hospital.  The  city  is  of 
great  commercial  importance ;  there  are  several 
factories,  where  straw  hats,  leather,  porcelain, 
cotton,  iron,  paper,  and  glass  are  the  main 
products.  Pop.  (1900)  93.521,  making  it  second 
only  to  the  City  of  Mexico.  La  Puebla  was 
founded  in  1530;  it  was  attacked  by  the  French 
S  May  1862,  and  captured  17  May  1863. 

Pueblo,  pweb'16,  Colo.,  city,  county-seat  of 

Pueblo  County ;  on  both  sides  of  the  Arkansas 
River,  at  the  mouth  of  Fountain  Creek,  and  on 
the  Atchison,  T.  &  S.  F.,  the  Colorado  &  S., 
the  Denver  &  R.  G.,  the  Missouri  Pacific,  and 
the  Chicago,  R.  I.  &  P.  R.R.'s;  about  122  miles 
south  by  east  of  Denver.  Within  its  corporate 
limits  are  several  villages :  North  Pueblo,  Cen- 
tral Pueblo,  South  Pueblo,  and  Bessemer.  It 
is  in  a  basin  on  the  eastern  foot-hills  of  the 
Rocky  Mountains.  A  temporary  Mormon  set- 
tlement was  located  here  in  1846,  and  a  trading 
post  was  established  in  1850.  In  1854  the  Ute 
Indians  massacred  the  residents  of  the  post. 
In  1859  the  present  city  w-as  laid  out,  and  in 
1873  it  was  chartered  as  a  city.     The  region  of 


country  east  is  largely  devoted  to  agriculture 
and  stock  raising.  In  the  vicinity  of  the  city 
are  extensive  coal  and  oil  fields,  and  deposits  of 
limestone  and  iron  ore.  The  silver  and  copper 
ores  are  brought  a  considerable  distance  to  the 
smelters  of  Pueblo ;  and  lead,  gold,  and  zinc 
are  here  prepared  for  the  metals  of  commerce. 
The  iron  and  steel  industries  have  become  quite 
extensive.  The  Colorado  Fuel  and  Iron  Company 
(steel  plant)  have  (1904)  6,300  employees;  the 
railroad  car-shops  and  yards,  2,500  employees; 
the  smelters,  3,200;  the  foundries  and  other 
manufactories,  6,000.  In  1903  there  was  invested 
in  manufacturing  industries,  a  capital  of  about 
$13,000,000,  and  the  products  were  about 
$32,000,000,  of  which  amount  nearly  two  thirds 
was  the  product  of  the  lead  smelting  and  re- 
fining. 

The  principal  public  institutions  are  the  State 
Insane  Asylum,  Saint  Mary's  Hospital  and  San- 
atorium (1,000  patients  annually),  Minnieque 
Hospital  (cost  $300,000),  and  small  private  san- 
atoriums.  There  are  two  systems  of  public 
schools,  one  on  each  side  of  the  river ;  two  high 
schools,  public  and  parish  schools  (14,000 
school  children),  Loretto  Academy,  the  Mc- 
Clellan  public  library  with  14,000  volumes,  law 
libraries,  school  libraries,  and  the  State  Mineral 
Palace  and  Park.  A  complete  collection  of  the 
minerals  of  Colorado  are  in  the  Mineral  Palace. 
The  five  banks  have  a  combined  capital  of 
$800,000  and  deposits  of  $10,000,000.  The  gov- 
ernment is  administered  under  a  charter  of  1887 
which  provides  for  a  mayor  who  holds  office 
two  years,  and  a  council  of  eight  members.  The 
council  confirms  the  mayor's  appointments  and 
elects  the  police  judge,  city  physician,  and  the 
members  of  the  fire  department.  The  treasurer, 
clerk,  engineer,  and  auditor  are  elected  by  the 
people.  The  city  owns  and  operates  one  system 
of  waterworks,  and  another  is  owned  by  a 
private  corporation.  The  large  majority  of  the 
population  are  native-born  Americans ;  about 
2,000  are  Italians;  1,000  are  Austrians,  and  1,500 
are  colored.  Pop.  (1890)  24,558;  (1900)  28,157. 
The  school   census  of   1903   gives   a  population 

of    63,000.  E     W.     P.\LMER, 

Secretary  Business  Men's  Association. 

Pueblo  Indians  (Spanish,  "town,"  "village"  ; 
hence  Pueblos,  "villagers"),  a  group  of  seden- 
tary agricultural  tribes  comprising  the  Tanoan, 
Keresan  or  Queres,  and  Zufiian  linguistic  stocks 
in  New  Mexico,  and  the  Hopi  or  Moqui  of  the 
Shoshonean  stock  in  northeastern  Arizona. 
There  are  also  some  Mexicanized  remnants  of 
the  Tanoan  stock  on  the  Rio  Grande  below 
El  Paso,  in  Texas,  and  Chihuahua.  For  details 
see  under  the  above  stock  names. 

Physical  Characters. — Disregarding  those  who 
have  been  more  or  less  affected  by  Spanish  con- 
tact, the  Pueblo  Indians  are  generally  small  in 
stature,  particularly  the  women,  some  of  whom 
are  quite  diminutive.  After  marriage  the  latter 
frequently  become  stout,  but  obesity  is  rare. 
The  men  are  a  rich  brown  in  color,  not  so  dark 
nor  so  reddish  as  their  Navaho  neighbors.  The 
women  are  lighter,  many  of  them  being  of  a 
fine  olive  tint,  which,  with  regular  features 
and  often  with  eyes  almost  oriental  in  type,  make 
them  decidedly  comely.  Albinism  is  common 
among  the  Hopis  and  Zunis,  those  of  the  latter 
tribe  averaging  one  in  200.     The  hair  is  thick, 
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black,  and  glossy.  That  of  the  men  is  cut 
"terrace  fashion,"  that  is,  banged  across  the 
forehead,  cut  horizontally  at  the  sides  on  a  line 
with  the  chin,  and  allowed  to  grow  to  full  length 
behind,  but  knotted  and  tied  into  a  short  queue. 
This  is  probably  the  more  primitive  style  of  hair 
dressing,  but  it  now  varies  more  or  less  with 
the  tribe.  The  front  hair  of  the  women  is  cut 
level  with  the  chin,  parted  laterally,  and  allowed 
to  fall  over  the  face,  necessitating  continual 
brushing  aside  with  the  hand  to  permit  them  to 
see.  The  unmarried  Hopi  girls  retain  the  primi- 
tive method  of  wearing  the  hair,  after  reaching 
puberty,  in  large  whorls  over  the  ears. 

Dress. —  The  costume  of  the  men,  now  largely 
superseded  by  the  clothing  of  civilization, 
consisted  of  a  shirt,  a  poncho-like  coat  formed  of 
a  squarish  piece  with  a  hole  in  the  middle  for 
the  head,  and  sewed  down  the  sides,  with  partly 
open  sleeves ;  a  pair  of  loose  trousers  reaching 
below  the  knees,  open  half-way  up  the  outer 
sides  and  fastened  with  a  belt ;  footless  stock- 
ings, leggings,  garters,  moccasins  or  sandals, 
breechcloth,  headband,  hairband,  and  blanket. 
Dressed  skin  or  native  cotton  formed  the  chief 
materials  from  which  their  costumes  were  made, 
but  these  gave  place  largely  to  woolen  articles 
after  the  introduction  of  sheep  by  the  Spaniards. 
The  woolen  blanket  of  later  times  was  prob- 
ably preceded  by  a  robe  made  of  strips  of  rabbit 
or  wildcat  skin  coarsely  woven  or  plaited  to- 
gether. Yucca  strips,  feathers,  and  even  human 
hair  also  formed  raw  materials  for  clothing. 
The  typical  dress  of  the  women  consisted  of  a 
skirt  of  skin  or  cotton  (now  of  wool)  reaching 
from  the  neck  to  below  the  knees,  and  girded 
with  a  belt,  the  right  arm  and  shoulder  being 
bare ;  a  manta  hanging  loosely  from  the  neck 
and  down  behind  or  thrown  over  the  head ; 
stockings,  buckskin  leggings,  consisting  usually 
of  an  entire  skin  wrapped  many  times  around 
the  calf,  and  sandals  or  moccasins,  to  which 
latter  the  leggings  were  attached.  Among  some 
of  the  Rio  Grande  Pueblos  the  women  wear  soft 
buckskin  boots  instead  of  the  cumbersome  leg- 
wrappings.  Necklaces  of  seashell  and  tur- 
quoise beads  and  pendants,  ear-tablets,  bracelets, 
and  other  ornaments  were  worn  by  both  men 
and  women,  but  the  shell  necklaces  of  the  latter 
have  been  superseded  by  those  of  silver.  Leather 
belts  strung  with  large  silver  disks  and  silver- 
mounted  wristguards  are  now  worn  by  the  men 
who  can  afford  them.  Excepting  the  moccasins 
and  leggings,  skin  has  largely  passed  out  of 
use  for  clothing,  cheap  cotton  prints  and  a 
woolen  blanket  being  almost  exclusively  em- 
ployed by  the  men. 

Houses. —  The  typical  pueblo  is  a  many-celled, 
communal,  defensive  structure  of  several  stories, 
opening  on  one  or  more  courts  or  plazas  in 
which  dances  and  other  ceremonies  are  per- 
formed. When  the  pueblo  enclosed  a  single 
court,  the  outer  wall  was  usually  the  highest, 
and  was  pierced  with  only  small  openings,  or 
port-holes,  to  afford  a  view  of  the  surrounding 
country.  A  slight  elevation  was  usually  pre- 
ferred, but  there  are  many  instances  in  which 
the  site  is  a  lofty  mesa  or  a  level  plain,  while 
other  dwellings  were  built  in  natural  recesses 
in  the  rocky  walls  of  canons  or  cliffs,  hence 
their  popular  designation,  cliff -dwellings.  The 
site  therefore  depended  on  accessibility  to  water, 
to  cultivable  fields,  or  to  the  necessity  for  de- 


fense    against     enemies.       Both     rounded     or 

polygonal  structures  were  common,  while  some 
pueblos  were  semicircular  in  ground-plan,  with 
a  high  rear  wall  and  with  the  houses  arranged 
in  terraces,  the  tiers  of  dwellings  successively  re- 
treating so  that  the  roof  of  the  lower  formed 
the  means  of  access  as  well  as  the  "front  yard" 
of  the  tier  next  above,  and  so  on  to  the  sixth  or 
seventh  story.  The  ground  tier  usually  con- 
tained only  small  wall  openings,  access  being 
gained  by  means  of  a  movable  ladder  to  the 
rcof,  which  was  provided  with  a  hatchway. 
Most  of  the  pueblos  still  follow  this  ancient 
form,  but  there  are  now  but  few  whose  ground- 
floor  houses  are  not  provided  with  doors  and 
windows.  Sometimes  forming  a  part  of  and 
sometimes  detached  from  the  main  house  cluster, 
are  chambers,  wholly  or  partly  under  ground 
and  usually  circular,  used  as  gathering  places 
and  sleeping  apartments  by  the  men,  and  still 
employed  for  ceremonies  and  tribal  councils. 
The  fireplace  was  in  the  centre,  the  smoke  escap- 
ing through  the  hatchway;  so  hot  did  these 
kivas  become  that  the  Spaniards  likened  them  to 
stoves,  hence  their  still  popular  name,  "estufas." 
The  structural  materials  depended  largely  on 
the  immediate  supply.  Slabs  of  sandstone  being 
abundant,  were  commonly  used  ;  they  were  some- 
times neatly  pecked  and  laid  in  adobe  mortar 
or  chinked  with  spalls,  and  although  joints  in 
the  masonry  were  not  "broken,"  the  result  was 
frequently  a  marvelously  straight  and  strong 
wall  that  has  stood  the  ravages  of  centuries.  Pise 
construction  was  also  employed  in  massive  build- 
ings, such  as  Casa  Grande  in  southern  Arizona. 
Molded  adobe  bricks,  now  so  commonly  used, 
were  not  made  in  pre-Spanish  times,  but  balls 
of  mud  mixed  with  ashes  and  sage,  and  dried, 
were  in  vogue  as  a  building  material  in  pre- 
historic times.  The  roofs  of  the  houses  consist 
usually  of  pine  or  Cottonwood  beams,  with 
light  poles  laid  transversely,  which  in  turn 
were  covered  with  brush-grass,  and  adobe  mud, 
well  tamped.  The  introduction  of  the  horse, 
which  permitted  the  transportation  of  heavy 
roof  beams,  seems  to  have  had  a  decided  influ- 
ence in  increasing  the  size  of  the  rooms,  the 
compartments  of  the  ancient  structures  being 
usually  mere  cells.  Flakes  of  selenite  were 
pieced  together  for  window  panes,  but  these 
have  given  way  to  stock  frames  purchased  from 
the  white  traders,  while  the  corner  fireplace  and 
chimney  have  been  substituted  for  the  central 
fire  pit,  except  in  the  kivas. 

Industries. —  As  they  are  sedentary  tribes,  the 
Pueblos  are  agriculturists,  their  principal  crops 
being  corn,  squashes,  beans,  and  onions,  to  which 
were  added  wheat,  watermelons,  cantaloupes, 
grapes,  peaches,  etc.,  on  the  advent  of  the  Span- 
iards. Corn  is  prepared  in  very  many  ways,  and 
wild  fruits  form  a  not  unimportant  part  of  the 
Pueblo  pabulum.  Their  meat  supply  was  gained 
mainly  through  communal  hunting,  the  mountains 
supplying  bear,  deer,  antelope,  and  elk,  while 
the  valleys  and  canons  abounded  in  jack-ralabits, 
cottontails,  prairie-dogs,  wild  turkeys,  quails, 
doves,  etc.  The  buffalo  was  probably  hunted  to 
some  extent  by  the  Rio  Grande  Pueblos,  who 
also  conducted'  a  brisk  trade  with  the  Plains 
tribes  up  to  25  years  ago.  For  religious  rea- 
sons, fish  was  probably  universally  tabooed, 
water,  on  which  everything  depends,  being  a 
sacred   element.     The  turkey  was  domesticated, 
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and  eagles  were  and  still  arc  kept  in  captivity 
for  their  feathers.  Cattle,  sheep,  goats,  horses, 
and  asses,  which  now  form  such  an  important 
part  in  the  Pueblo  economy,  were  unknown  be- 
fore the  Spaniards  went  among  them.  The 
Pueblos  are  a  provident  people,  their  reserve  food 
supply  usually  being  sufficient  for  a  year's  use, 
thus  succoring  them  in  event  of  drought.  Jilost 
of  their  agriculture  is  conducted  by  means  of 
irrigation,  although  patches  of  corn,  melons, 
squashes,  etc.,  and  small  peach  orchards  are 
otherwise  successfully  cultivated  in  favorable 
localities.  The  Hopis  raised  large  quantities  of 
cotton,  which  they  wove  into  garments  and 
traded  with  other  tribes ;  indeed  they  are  still 
the  leading  cotton  weavers  among  the  Pueblos, 
the  industry  probably  having  been  introduced 
by  clans  from  the  far  south.  The  Hopis  and 
Zunis  also  weave  excellent  blankets,  sashes, 
dresses,  garters,  etc.,  of  wool,  and  a  few  of  the 
Zufii  men  are  expert  silversmiths.  The  basket 
trays  of  the  Hopis  are  noteworthy,  although  the 
art  has  greatly  declined  since  the  introduction  of 
aniline  dyes.  Some  of  the  other  Pueblos  make 
a  coarse  basket  for  domestic  use.  As  potters  the 
Pueblos  are  far  in  advance  of  all  other  Indians 
north  of  Mexico :  purely  primitive  methods  are 
still  employed  and  the  decorative  motive  is  gen- 
erally symbolic,  intricate,  and  pleasing. 

Social  and  Religious. —  All  the  Pueblo  tribes 
are  composed  of  numerous  clans,  named  after 
some  animal,  plant,  or  other  natural  object,  and 
grouped  into  phratries.  Maternal  descent  is  rec- 
ognized, that  is,  the  children  belong  to  the  clan 
of  the  mother.  Marriage,  which  is  not  allowed 
between  members  of  the  same  clan,  is  generally 
effected  by  mutual  consent  of  the  contracting 
couple  and  their  parents,  and  is  sealed  after  an 
exchange  of  gifts  and  a  simple  primitive  cere- 
mony; the  vow,  however,  is  not  very  binding, 
and  divorce  is  merely  a  matter  of  mutual  agree- 
ment, the  offspring,  if- any,  invariably  belonging 
to  the  mother.  The  status  of  the  Pueblo  woman 
is  high;  she  owns  the  house  and  its  furniture, 
while  it  is  the  husband's  duty  to  provide  for  his 
family  and  he  frequently  makes  his  wife's  clothes. 
The  dead  were  formerly  buried  in  the  houses  or 
beyond  the  house  walls,  according  to  the  priestly 
standing  of  the  deceased ;  now,  however,  the 
dead  are  buried  in  a  common  cemetery  in  front 
of  the  Catholic  Church,  except  among  the  Hopis, 
who  deposit  their  dead  in  crevices  in  the  rocks. 
The  social  and  religious  organization  of  most 
of  the  Pueblos  was  considerably  affected  by  the 
Spanish  missionary  and  civil  authorities,  and 
among  all  the  tribes  except  the  Hopis  a  civil 
governor  and  other  officers  are  now  atmually 
elected,  although  their  power  in  some  instances 
is  only  nominal.  Originally  the  religious  and 
social  organization  was  inseparable :  each  clan 
had  its  priest  or  priest-chief,  while  both  the 
internal  and  the  external  affairs  of  the  tribe, 
where  they  affected  the  complicated  and  far- 
reaching  religious  organization,  were  controlled 
by  a  priesthood.  There  were  also  other  socio- 
religious  societies,  grouped  according  to  the 
several  regions  —  north,  south,  east,  west,  upper, 
and  lower  —  some  of  which  assumed  control 
over  certain  affairs  in  winter,  others  in  summer. 
The  members  of  these  societies,  where  they  still 
exist,  are  the  medicine-men  of  the  tribe,  some  of 
•whose  functions  are  the  prevention  as  well  as  the 
cure  of  disease,  the  regulation  of  the  communal 


hunts,  the  extermination  of  witchcraft,  etc., 
and  the  intermediation  between  the  tribesmen  and 
the  many  nature  gods  which  form  the  Pueblo 
pantheon.  Communication  with  these  nature 
powers  was  and  is  still  conducted  by  means  of 
secret  or  open  ceremonies,  consisting  of  the  de- 
positing of  prayer-sticks,  chants,  dances,  sacri- 
fices, pantomime,  masquerade,  the  recital  of 
rituals,   etc. 

History. —  From  the  Pueblo  tribes  which  have 
been  more  intimately  studied  it  has  been  learned 
that  they  consist  of  many  small  accretions  from 
various  stocks  and  from  many  localities,  which 
left  their  former  homes  on  account  of  drought 
and  the  consequent  failure  of  crops,  through 
superstition,  the  depredations  of  enemies,  etc. 
The  migrations  of  these  component  clans  or 
parts  of  clans  were  sometimes  very  slow,  many 
years  being  consumed  in  their  journeyings  and 
village  after  village  being  successively  built,  oc- 
cupied, and  abandoned  before  the  final  settle- 
ment w'as  made.  Thus  are  many  of  the  ruins  of 
Arizona,  New  Mexico,  Colorado,  and  Utah  ac- 
counted for.  The  nuclei  of  the  various  Pueblo 
tribes,  however,  had  their  traditional  origin  in 
the  north,  at  a  place  called  Sipapu,  where  they 
are  supposed  to  return  after  death,  and  which  is 
symbolically  represented  by  an  opening  in  the 
floor  of  the  ceremonial  chambers,  in  front  of 
the  altars  erected  during  religious  rites. 

Indefinite  knowledge  of  a  populous  region  in 
the  north  was  gained  by  the  Spaniards  in  Mexico 
early  in  the  i6th  century,  and  led  first  to  the 
journey  in  1539  of  Fray  Marcos  de  Niza  to  the 
"Seven  Cities  of  Cibola,"  the  present  Zuiii,  fol- 
lowed a  year  later  by  the  expedition  under 
Coronado.  This  was  the  first  direct  contact  of 
the  Pueblo  Indians  with  the  whites.  For  the 
successive  Spanish  expeditions  and  the  later 
history  of  the  Pueblos,  see  New  Mexico,  and 
also  the  subjects  mentioned  below. 

Populalio)!. —  At  the  time  of  Coronado's  visit 
the  Pueblo  tribes  were  said  to  inhabit  66  villages 
and  to  number  20,000  men,  but  it  is  doubtful 
if  the  entire  population  exceeded  this  estimate. 
With  the  exception  of  Acoma  and  Isleta  none 
of  the  28  pueblos  now  existing  occupy  their  i6th 
century  sites,  the  remainder  having  been  forced 
into  new  locations  chiefly  during  the  reconquest 
of  New  Mexico  after  the  Pueblo  revolt  of  1680. 
The  present  aggregate  population  of  the  28  vil- 
lages is  10,259.  For  their  distribution  see 
QuERES,  Shoshone.an,  T.anoan,  and  Zuni.\n. 

F.  W.  Hodge, 
Smithsonian  Institution. 

Puer'peral  Eclampsia,  a  form  of  eclampsia 
occurring  in  pregnant  women,  usually  arising 
from  blood-poisoning  and  often  fatal.  The  ex- 
citing causes  may  be  many,  but  some  form  of  in- 
creased irritability  of  the  nervous  system  is  one 
of  the  most  important  features  of  the  condition. 
The  symptoms  come  on  suddenly,  or  following 
a  headache,  with  irritability,  and  perhaps  slight 
impairment  of  sight  or  hearing,  or  with  vomit- 
ing. Convulsions  of  an  epileptic,  hysterical,  or 
apoplectic  variety  constitute  the  main  symptom. 
These  convulsions  may  last  for  from  one  to  five 
minutes,  and  are  usually  accompanied  by  un- 
consciousness. They  recur  sometimes  at  very 
short  intervals,  most  frequently  hourly,  and 
many  vary  from  10  to  30  or  more  in  a  day. 
Such  convulsive  seizures  are  always  serious  to 
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both  mother  and  cliild,  and  prompt  emptying  of 
the  uterus  is  tlie  main  remedy  to  be  employed. 

Puerperal  Fever,  an  infectious  disease  of 
women  occurring  shortly  after  childjirti;,  or 
following  a  miscarriage,  accidental  or  induced. 
It  is  caused  by  a  micro-organism,  usually  a  bac- 
terium (Sticf'tococciis),  and  is  communicated  by 
contact  with  unclean  hands,  instruments,  or 
clothing  which  may  have  brought  the  infection, 
just  before,  during,  or  after  the  birth  of  the 
foetus.  Only  in  the  rarest  of  instances  does  it 
occur  when  due  precautions  as  to  absolute  sur- 
gical cleanliness  have  been  observed.  It  usually 
begins  within  a  week  after  the  termination  of 
pregnancy,  ordinarily  from  the  third  to  fifth 
day,  and  is  attended  with  acute  inflammation  of 
the  reproductive  organs,  and  with  septic  infec- 
tion of  the  blood  and  body  at  large.  It  is  always 
an  infection  from  without,  and  is  preventable 
by  rigid  aseptic  midwifery.  The  symptoms  will 
vary  very  widelj'  according  to  the  infecting  or- 
ganism and  the  severity  of  the  infection.  A 
slight  amount  of  fever  and  some  local  extension 
of  tenderness  may  be  the  only  symptoms  present 
in  mild  cases.  In  septicaemic  cases  there  is 
usually  a  decided  chill  about  the  third  or  fourth 
day.  and  is  attended  with  acute  inflammation  of 
102°,  103°.  104°,  105°  F.  with  general  depression 
and  rapid  pulse.  The  temperature  usually  re- 
mains high  and  then  suddenly  drops  as  the 
patient  recovers.  In  the  severest  cases,  the 
pysemic  infections,  the  blood-current  becomes 
infected;  chills,  temperature,  sweats,  occur  and 
recur,  and  the  patient  usually  dies.  The  treat- 
ment is  purely  medical,  sometimes  surgical,  and 
needs  the  skilled  physician  and  nurse.  Preven- 
tion is  the  demand  of  the  modern  woman,  and 
she  is  entitled  to  it.  Unskilled  and  dirty  mid- 
wives,  unclean  doctors,  and  abortionists  are  re- 
sponsible for  practically  all  of  the  deaths  due  to 
childbed  fever. 

Puerto  Cabello,  pwar'to  ka-bel'yo,  Vene- 
zuela, port  and  capital  of  the  state  of  Carabobo, 
on  a  low  peninsula  jutting  into  the  Caribbean 
Sea  and  forming  one  of  the  finest  harbors  in  the 
world.  A  lighthouse  and  fortifications  protect 
the  entry.  Railroads  connect  the  city  with 
Valencia,  22  miles  southeast,  and  with  Caracas, 
78  miles  east.  German  commercial  interests 
here  are  strong.  The  exports  are  coffee  (six 
sevenths  of  the  whole),  cacao,  skins,  cinchona, 
oxen,  sugar,  cotton,  and  some  copper  ore.  The 
city  was  the  last  stronghold  of  the  Spanish 
(1823):  it  was  blockaded  by  the  German  and 
British  fleets  in  1902-3.  as  the  most  valuable  port 
of  entry  and  the  best  place  to  collect  their  claims 
on  Venezuela.     Pop.    (est.)    14,000. 

Puerto  La  Mar,  la  mar.      See  Cobij.\. 

Puerto  Plata,  pla'ta,  Santo  Domingo,  port 
of  the  Dominican  Republic  on  the  north  side  of 
the  island  of  Haiti.  Tlie  entrance  to  the  harbor 
is  extremely  narrow:  steamship  lines  connect 
with  Europe,  Saint  Thomas  and  Havana,  and  it 
is  connected  by  rail  with  Santiago  de  los  Caba!- 
leros. 

Industries. —  Puerto  Plata  is  the  export  town 
of  the  rich  tobacco,  sugar,  and  coffee  planta- 
tions in  the  interior  of  the  island,  and  the  an- 
nual trade  amounts  to  $1,500,000.  There  are  sev- 
eral valuable  coal  mines  nearby  and  there  is  also 
an  extensive  trade  in  mahogany. 

Public    Buildings,    etc. —  .\    white    cheesebox 


fort,  a  relic  of  the  buccaneers,  situated  upon  a 
small  promontory,  is  the  only  defense  of  the 
town.  On  one  side  is  the  new  jail,  on  the  other 
the  barracks.  There  is  the  Commercial  Club,  for 
the  older  people,  which  has  a  library  of  1,000 
volumes,  and  the  young  men  and  young  women 
have  clubs,  occupying  commodious  buildings. 
The  houses  are  of  modern  wood  and  galvanized 
iron  construction,  neatly  painted ;  the  streets 
are  straight,  clean,  macadamized  and  curbed ; 
and   the  sidewalks  are  of  stone   flagging. 

Schools. — The  school  system  is  modern  and 
consists  of  two  kindergartens,  in  charge  of 
trained  teachers,  two  boys*  and  two  girls'  pri- 
mary schools,  two  normal  schools  and  15  private 
schools,  assisted  by  the  municipality,  some  of 
them  teaching  English  and  all  planned  to  do  so. 

Goveniiiieut. —  Municipal  authority  is  vested 
in  a  mayor  and  common  council,  elected  by  the 
people,  the  mayor  being  president  of  the  coun- 
cil. The  city  has  a  police  department,  a  school 
board,  and  is  the  only  city  on  the  island  having 
a  street  cleaning  department ;  it  is  well  lighted 
and  has  waterworks.  The  city  debt  is  but  $5.000 ; 
the  annual  budget  is  about  $40,000,  of  which  one 
third  is  spent  for  education. 

History,  Population,  etc. —  The  town  was  set- 
tled in  the  first  decade  of  the  i6th  century  by 
Spaniards.  About  30  per  cent  of  the  population 
speak  English.     Pop.    (1905)    5,000. 

Puerto  Principe,  pren'se-pa,  Cuba,  (i) 
town,  capital  of  the  province  of  Puerto  Principe ; 
170  miles  northwest  of  the  city  of  Santiago  de 
Cuba.  It  was  originally  founded  in  1515  at  Nue- 
vitas,  the  site  of  an  old  Indian  village,  on  the 
northern  coast,  but  was  moved  to  its  present  site 
in  1516.  For  a  time  after  1800  it  was  the  seat 
of  government  for  the  Spanish  West  Indies, 
and  until  the  end  of  Spanish  rule  was  an  impor- 
tant military  post.  It  is  the  largest  inland  city 
of  the  island,  and  is  connected  with  its  port, 
Nuevitas,  by  railroad.  It  is  the  centre  of  a  cat- 
tle-raising district,  and  exports  cattle,  hides,  etc. ; 
sugar  also  is  cultivated  somewhat  in  the  vicinity 
and  exported.  Tlie  town  is  very  mediaeval  in 
appearance,  the  streets  are  narrow,  and  the 
houses  old ;  during  the  American  occupation 
artesian  wells  were  bored  to  obtain  a  pure  water 
supply,  the  streets  were  repaired,  a  good  drain- 
age system  introduced,  and  buildings  for  schools 
remodeled. 

(2)  Province,  east  of  the  centre  of  the  island, 
bounded  on  the  east  by  Santiago  de  Cuba,  and 
on  the  west  by  Santa  Clara;  area  11,000  square 
miles.  The  north  of  the  province  is  mountain- 
ous, the  most  of  the  surface  being  high  table- 
land affording  excellent  pasturage.  The  chief 
industry  is  cattle  raising,  which  though  it  dete- 
riorated during  the  war,  is  being  rapidly  re- 
vived, and  the  number  of  cattle  largely 
increased :  the  finest  horses  on  the  island  are 
also  raised  here.  The  province  is  also  well 
wooded,  and  lumbering  is  an  important  indus- 
try :  the  minerals  include  iron,  copper,  and 
asphalt,  all  of  which  are  mined  to  some  extent, 
asphalt  being  of  the  most  commercial  impor- 
tance. General  agriculture  is  carried  on  mostly 
in  the  vicinity  of  the  town  of  Puerto  Principe, 
and  its  port,  Nuevitas;  sugar  is  the  most  impor- 
tant agricultural  product.  The  province  was  a 
centre  of  the  insurrectionary  movement,  and 
Cubitas  in  the  northern  part  was  the  seat  of  the 
insurgent  government  in   1896-8.     Puerto   Prin- 
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cipe  is  the  second  province  of  Cuba  in  size  but 
is  least  densely  populated.     Pop.    (1899)   88,234. 

Puerto  Real,  ra-al',  Spain,  a  seaport  in  the 
province  of  Cadiz ;  on  the  Bay  of  Cadiz ;  seven 
miles  east  of  the  city  of  Cadiz.  The  greater 
part  of  the  town  is  modern,  on  the  site  of  Portus 
Gaditanus,  an  old  Roman  place.  It  has  consid- 
erable manufacturing;  the  chief  products  are 
leather,  pottery,  linen  goods,  cements,  vermicelli, 
and  starch.  It  has  a  good  harbor  and  an  ex- 
tensive trade;  the  chief  exports  are  salt,  fruit, 
and  manufactures.     Pop.   (1902)   10,201. 

Puerto  Rico,  re'ko.     See  Porto  Rico. 

Puerto  de  Santa  Maria,  da  san'ta  ma-re'a 
(Port  S.\int  M.arv),  Spain,  city  in  Andalusia, 
in  the  province  of  Cadiz  and  seven  miles  north- 
east of  the  city  of  Cadiz ;  on  the  Guadalete,  near 
its  mouth  in  the  Bay  of  Cadiz.  It  is  on  the  rail- 
way from  Seville  to  Cadiz.  It  has  a  town-house; 
theatre ;  a  bull-ring,  where  was  given  the  grand 
bull-fight  to  the  Duke  of  Wellington,  described 
by  Lord  Byron ;  five  promenades,  one  of  them 
planted  with  orange  and  other  trees ;  infantry 
and  cavalry  barracks ;  a  custom-house,  a  good 
edifice  near  the  mole;  a  court-house;  a  parish 
church  in  the  Gotliic  style ;  etc.  Leather,  soap, 
hats,  wines,  liqueurs,  etc.,  are  manufactured,  and 
some  fishing  is  carried  on.  This  is  one  of  the 
Spanish  ports  from  which  sherry  is  exported. 
Its  vicinity  to  Cadiz,  the  centre  of  exchange,  is 
favorable  for  trade.  The  principal  articles  of 
import  are  wood  and  iron.  Steam-boats  ply  reg- 
ularly between  the  Puerto  and  Cadiz.  Pop. 
(1887)  20,590;  (1902)  20,115. 

Pufendorf,  poo'fen-dorf,  Samuel,  Baron 
VON,  German  publicist  and  historian:  b.  Chem- 
nitz, Saxony,  8  Jan.  1632 ;  d.  Berlin  26  Oct. 
1694.  He  studied  theology  and  law  at  Leipsic 
and  in  1657,  philosophy  at  Jena ;  was  tutor  in 
the  house  of  the  Swedish  ambassador  at  Copen- 
hagen, and  by  his  work,  'Elementa  Jurispruden- 
tix  Universalis'  (1660)  secured  the  appointment, 
the  first  in  Germany,  to  the  professorship  of  the 
law  of  nature  and  of  nations  at  Heidelberg  in 
l66t.  Here  he  taught  till  1670,  and  wrote  'De 
Statu  Rei  Publics  Germanicre,'  published  in 
1667  under  the  pseudonym  of  Severinus  Mozam- 
bano,  and  which,  from  the  hardy  way  in  which 
some  of  the  imperfections  of  the  Germanic  con- 
stitution are  exposed,  raised  a  storm  of  contro- 
versy. Partly  with  a  view  to  escape  unpleasant 
consequences,  Pufendorf  accepted  in  1670  the 
post  of  professor  of  natural  law  in  the  univer- 
sity at  Lund,  offered  him  by  Charles  XI.  of 
Sweden.  He  there  wrote  his  work  on  natural 
law,  <De  Jure  Naturae  et  Gentium'  (1672), 
which  superseded  the  former;  soon  after  ap- 
peared the  abstract  of  this  work,  <De  Officio 
Hominis  et  Civis'  (1673),  which  has  passed 
through  innumerable  editions  and  been  trans- 
lated into  several  languages.  Pufendorf  in  these 
works  deviated  still  further  than  Grotius  from 
the  scholastic  method  of  philosophizing,  and 
consequently  excited  violent  opposition.  Some 
years  afterward  he  was  appointed  secretary  of 
state,  royal  counsellor,  and  historiographer  at 
Stockholm.  There  he  wrote  in  Latin  the  'His- 
tory of  Sweden  from  the  Campaign  of  Gus- 
tavus  Adolphus  in  Germany  to  the  Abdication  of 
Queen  Christina'  (1676).  and  the  'History  of 
Charles  Gustavus'  (1696),  and  in  German  his 
'Einleitung    zur     Geschichte    der    vornehmsten 


Reiche  und  Staaten'  (1682).  These  works  so 
much  increased  his  reputation  that  in  1686  he 
was  called  to  Berlin  as  counsellor,  historio- 
grapher, and  judge  of  the  supreme  court  of  judi- 
cature. In  1690  he  was  made  privy-councillor  of 
the  Elector  of  Brandenburg,  and  in  1694  was 
created  baron  by  Charles  XL,  king  of  Sweden. 
Pufendorf's  legal  writings  are  regarded  as  mark- 
ing an  epoch  in  the  history  of  natural  law,  treat- 
ing it  as  based  upon  the  social  instinct  and  de- 
veloping it  as  a  philosophical  morality,  while 
allowing  scope  to  revelation. 

Puff-adder,  one  of  the  names  of  the  Amer- 
ican serpents  of  the  genus  Hctcrodon  (see  Hog- 
nose)  ;  also  of  the  South  African  death-adder 
(q.v.). 

Puff-balls.      See  Fungi. 

Puff-birds,  a  family  (Bucconidee)  of  tropical 
American  picarian  birds,  resembling  kingfishers 
in  form,  but  living  on  insects  like  flycatchers. 
They  are  closely  related  to  the  barbels. 
Puffer.  See  Globe-fish. 
Puffin,  a  kind  of  guillemot  or  auk  (q.v.) 
common  on  all  far  northern  sea-coasts,  where 
they  breed  on  remote  cliffs  in  large  companies. 
They  compose  the  genera  Fratcrcula.  Lunda.  etc., 
and  are  distinguished  by  the  large  and  greatly 
compressed  beak,  which  is  deeply  furrowed  by 
three  grooves  on  each  side  of  the  mandible.  The 
colors  of  the  beak  also  add  to  its  singular  appear- 
ance ;  this  structure  being  colored  bluish-gray 
at  its  base,  orange-red  in  the  middle,  and  bright 
red  at  the  tip.  Lastly  a  large  portion  of  it  is 
annually  molted.  The  body  is  short,  stout,  and 
rounded.  These  birds  excavate  burrows  in 
sandy  ground,  each  depositing  a  single  egg  of 
white  color.  They  are  able  to  bite  and  scratch 
severely  by  means  of  their  bills.  PuflSns  swim 
and  dive  with  great  ease;  their  food  consisting 
of  the  smaller  fishes,  and  chiefly  the  young  of  the 
sprats  and  herrings.  They  are  caught  and  their 
flesh  is  salted  for  food  by  the  inhabitants  of  the 
Orkney  and  Shetland  Islands.  The  appearance 
of  the  bill  in  these  birds  has  gained  for  them  the 
British  provincial  names  "coulter-neb"  and  "sea- 
parrot." 

Pug.    See  Dog. 

Pug  Mill.     See  Cl.^y. 

Pug'aree,  or  Puggery,  a   piece  of  muslin 

worn  round  a  hat  or  helmet  in  hot  climates  or 
warm  weather,  the  ends  being  left  falling  down, 
to  protect  the  head  by  keeping  off  the  rays  of 
the  sun, 

Pugatscheff,  poo'ga-chef,  Yemelyan  Ivan- 
ovitch,  Russian  revolutionist:  b.  Simoweisk, 
on  the  Don,  Russia,  about  1726;  d.  Moscow, 
Russia.  10  Jan.  1775.  He  was  leader  of  a  band 
of  robbers  in  his  early  youth,  served  in  the 
Seven  Years'  war  in  the  Russian,  Prussian,  and 
Austrian  armies  successively,  and  on  his  return 
to  Russia  was  implicated  in  a  seditionary  move- 
ment and  imprisoned.  He  escaped  and, 
prompted  by  his  resemblance  to  the  murdered 
Peter  III.,  pretended  to  be  the  czar.  The  peas- 
antry flocked  to  his  standard,  and  were  prom- 
ised relief  from  their  oppressions.  His  forces 
constantly  increased  and  success  for  a  time  at- 
tended him.  With  16,000  men  in  his  army  he 
captured  Kazan,  the  old  Russian  capital,  and 
moved  upon  Moscow,  when  he  was  betrayed  by 
his   followers  to   Suvaroff,  captured,  and  taken 
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in  an  iron  cage  to  Moscow,  where  he  was  exe- 
cuted. 

Puget,  Pierre  Paul,  pe-ar  pol  pii-zha, 
French  painter,  sculptor  and  architect:  b. 
Marseilles  31  Oct.  1622;  d.  there  1694.  He 
began  his  career  in  art  as  apprentice  to  a 
ship-builder  named  Roman,  who  set  him  to 
carving  the  figure  decorations  for  the  prow 
and  poop  of  galleys  which  the  prevailing 
fashion  demanded.  At  17,  however,  he  gave  up 
this  pursuit  and  traveled  to  Italy  on  foot,  visit- 
ing Genoa.  Florence  and  Rome,  and  in  the  latter 
place  entered  the  school  of  Pietro  da  Cortona. 
This  master's  influence  was  always  apparent  in 
Puget's  painting.  In  1643  he  returned  to  Mar- 
seilles and  to  ship-designing.  Later  he  spent  six 
years  at  Rome  in  company  with  a  feuillant  monk 
on  a  commission  from  Anne  of  Austria  to  make 
drawings  of  antique  monuments.  After  1653  he 
painted  pictures  for  churches  of  Marseilles,  Aix 
and  Toulon ;  but  finally  abandoned  painting  on 
the  advice  of  physicians.  His  first  work  as  a 
sculptor,  the  caryatides  supporting  the  balcony  of 
the  Hotel  de  Ville,  Toulon,  was  a  venture  into 
realism,  the  figures  being  studied  from  the  porters 
on  the  quays.  These  received  the  praise  of  Ber- 
nini. He  produced  two  works  similarly  con- 
ceived, 'Hercules  Overcoming  the  Hydra'  (now 
in  the  Musee  de  Rouen),  and  'La  Terre'  for  the 
Chateau  de  Vaudreuil,  Normandy.  His  other 
works  are  more  in  the  manner  of  the  Italians  of 
the  17th  century,  an  influence  confirmed  by 
another  visit  at  the  instance  of  Fouquet.  The 
fall  of  that  minister  put  an  end  to  his  commis- 
sion, and  Puget  settled  in  Genoa,  where  he 
sculptured  a  'St.  Sebastian  and  St.  Ambrose'  for 
the  Church  of  Santa  Maria-in-Carignano  and  a 
'Conception*  for  the  Brignoli,  now  in  the 
Albergo  dei  Poveri.  His  natural  restlessness  in- 
duced his  return  to  France,  where  he  became 
attached  to  the  arsenal  of  Toulon  as  decorator  of 
war  vessels.  But  under  the  patronage  of  Colbert 
he  resumed  sculpture  and  executed  the  'Milo  of 
Crotona,*  'Alexander  and  Diogenes'  (bas 
relief),  and  later  the  'Perseus  and  Andromeda,' 
all  three  at  present  in  the  Louvre.  The  'Alexan- 
der and  Diogenes'  has  been  called  "the  triumph 
of  picturesque  sculpture,"  though,  as  Delacroix 
has  pointed  out,  its  subject  is  one  impossible  for 
sculptural  treatment  as  the  ray  of  sunlight  which 
Alexander  intercepts  can  not  be  represented. 
His  architectural  works  are  not  numerous, 
though  he  erected  the  church  of  the  Charite  and 
the  Capuchines  at  Marseilles.  Consult :  La- 
grange, 'Pierre  Puget,  Peinteur,  Sculpteur, 
Architecte'  (1868)  ;  Emeric  David,  'Histoire  de 
la  Sculpture  fran(;aise'   (1872). 

Puget  (pu'jet)  Sound,  in  the  State  of 
Washington,  is  a  large,  irregular  inlet  from 
the  Pacific  Ocean.  The  Sound  proper  begins 
at  the  junction  of  Juan  de  Fuca  and  Georgia 
straits,  and  extends  south,  dividing  into  two 
main  branches,  the  eastern  one  called  Admiralty 
Inlet,  and  the  western  Hood  Canal.  Some  of  the 
largest  Sound  inlets  on  the  east  shore  are  Elliot, 
Poverty,  and  Commencement  bays ;  on  the  west 
shore.  Dogfish  Bay  and  Dye's  Inlet,  and  on  the 
south  shore,  Carrs,  Budd,  and  Totten  inlets.  The 
area  of  this  great  landlocked  body  of  water  is 
about  2,000  square  miles.  It  has  a  number  of  is- 
lands, Vashon  and  Bainbridge  being  the  largest. 
A  number  of  rivers,  having  their  headwaters  in 


the  Cascade  Mountains,  flow  into  the  Sound; 
the  principal  river  inlets  are  Duwamish,  Nis- 
qually,  Nooksak,  Puyallup,  Skagit,  Skokomish, 
and  Snohomish.  The  Sound  has  a  number  of 
large  and  safe  harbors,  and  many  miles  of  deep- 
water  front.  There  is  scarcely  a  sunken  rock  or 
reef  in  the  whole  body  of  water.  The  waters 
teem  with  fish ;  95  varieties  of  food  fish  have 
been  found.  The  shores  are  well-wooded,  al- 
though there  has  been  extensive  lumbering  in 
the  surrounding  forests.  The  fir  is  shipped  to 
foreign  ports  for  use  in  shipbuilding.  The 
cleared  lands  in  the  vicinity  make  most  pro- 
ductive farms.  Seattle,  Tacoma,  and  Port 
Townsend  are  the  largest  towns  on  the  Sound; 
but  all  natural  conditions  exist  for  an  extensive 
commerce. 

Pughe,  pu,  William  Owen,  Welsh  anti- 
quary: b.  Tyn  y  Bryn,  Merionethshire,  1759;  d. 
1835.  Going  to  London  at  17  he  there  met  the 
Welsh  literary  student  Owen  Jones,  and  the 
two  published  in  1795  the  poems  of  Dafydd  ap 
Gwilym,  a  14th  century  bard.  They  subsequently 
edited  other  Welsh  poems,  and,  assisted  by  Ed- 
ward Williams,  published  the  'Myvyrian 
Archaiology  of  Wales'  (1801-7).  Pughe  edited 
also  'The  Welsh  and  English  Dictionary'  (1793- 
1803);  the  'Cambrian  Biography'  (1803);  etc. 
He  accomplished  not  a  little  in  arousing  interest 
in  Welsh  language  and  literature. 

Pu'gilism.      See  Boxing. 

Pugin,  pu'jin,  Augustus  Charles,  English 
architect  and  draughtsman:  b.  Normandy  1762; 
d.  London  19  Dec.  1832.  He  settled  about  1798 
in  London,  where  for  many  years  he  was  assist- 
ant to  the  architect  Nash.  He  subsequently  de- 
voted his  attention  to  mediasval  architecture,  and 
published  'Specimens  of  Gothic  Architecture  se- 
lected from  various  Ancient  Edifices  in  England' 
(1821-3).  With  John  Britton  he  published 
'Architectural  Illustrations  of  the  Buildings  of 
London'  (1824).  Later  works  were  'Specimens 
of  the  Architectural  Antiquities  of  Normandy' 
(1825-8)  with  Le  Keux ;  'Gothic  Ornaments 
selected  from  various  Buildings  in  England  and 
France.' 

Pugin,  Augustus  Welby  Northmore,  Eng- 
lish architect :  b.  London  i  March  1812  ;  d.  Rams- 
gate,  Kent,  14  Sept.  1852.  He  early  displayed 
skill  and  facility  in  architectural  drawing  and 
acted  as  assistant  to  the  Grieves  in  painting  scen- 
ery for  Covent  Garden  and  Her  Majesty's 
Theatre.  His  taste  for  Gothic  art  was  turned 
to  account  in  designing  the  furniture  for  Wind- 
sor Castle,  and  in  supplying  Messrs.  Rundell  and 
Bridge  with  designs  for  medi<-eval  plate.  He  be- 
came a  convert  in  1834  to  Roman  Catholicism, 
and  devoted  himself  thenceforth  to  the  illustra- 
tion and  revival  of  Gothic  architecture  in  con- 
nection with  the  Roman  Catholic  Church.  His 
treatise  'Gothic  Furniture  and  Iron  Work'  ap- 
peared in  1835,  and  attracted  attention.  In  the 
following  year  he  published  'Contrasts,  or  a  Par- 
allel between  the  Noble  Edifices  of  the  14th  and 
15th  centuries  and  Similar  Buildings  of  the 
Present  Day,'  in  which  he  expressed  in  no 
measured  terms  his  views  as  to  the  decadence 
of  ecclesiastical  architecture.  Other  works  of 
Pugin  were  'The  True  Principles  of  Pointed  or 
Christian  Architecture'  (1841)  ;  'An  Apology 
for  the  Revival  of  Christian  Architecture* 
(1843);   'The  Glossary  of  Ecclesiastical  Orna- 
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nient*  (1844).  He  was  employed  by  Sir  Charles 
Barry  in  the  decoration  of  the  houses  of  Par- 
liament, and  was  connected  with  Hardman  of 
Birmingham  in  the  manufacture  of  the  re- 
nowned Gothic  brass-work,  besides  having  a 
share  in  the  manufactory  of  stained  glass  in  the 
same  town.  Latterly  his  intellect  gave  way, 
from  the  incessant  excitement  and  labor  to 
which  it  was  subjected,  and  he  was  removed 
to  an  asylum. 

Puisne  (pti'ne)  Judge,  in  law,  a  former 
term  for  a  younger  or  inferior  judge. 

Puket,  poo-ket',  or  Tonka,  a  port  of  Lower 
Siam,  the  chief  town  of  Junkseylon  or  Salang 
island,  on  the  west  coast  of  the  Malay  Penin- 
sula. The  town  is  on  the  east  coast  of  the 
island  at  the  entrance  to  a  wide  and  deep  bay. 
It  is  the  seat  of  the  commissioner  of  the  west 
coast.  Its  importance  is  due  to  its  valuable  tin 
mines  yielding  an  annual  average  of  3.000  tons. 
Pop.  est.  20,000. 

Pulangui,  poo-lan'ge,  river  of  the  Philip- 
pines, the  upper  part  of  the  Grande  de  Min- 
danao.    See  Mindanao,  Grande  de. 

Pulaski,  pu-las'ki,  Casimir,  Count,  Polish 
soldier  of  the  American  Revolution :  b.  Lith- 
uania 4  March  1748;  d.  Savannah,  Ga.,  11  Oct. 
1779.  He  studied  law,  served  in  the  army  under 
Charles,  duke  of  Courland,  and  in  1769  engaged 
with  his  father  and  brothers  in  the  uprising 
against  King  Stanislas  Augustus.  He  com- 
manded the  insurgents  for  a  time  after  the  death 
of  his  father  and  brothers  and  in  1771  made  an 
unsuccessful  attempt  to  capture  the  king  at 
Warsaw  which  resulted  in  a  sentence  of  outlawry 
being  passed  upon  him.  Further  resistance  was 
soon  rendered  useless  by  the  coalition  of  Russia, 
Austria,  and  Prussia,  and  Pulaski  made  his  es- 
cape to  France  where  he  met  Franklin  and 
offered  his  services  to  the  cause  of  American  in- 
dependence. He  obtained  letters  from  Franklin 
to  Washington  and  in  1777  joined  the  army  of 
the  latter  as  a  volunteer.  He  performed  distin- 
guished service  at  the  battle  of  Brandywine  and 
received  from  Congress  promotion  to  the  rank 
of  brigadier-general  in  command  of  a  division  of 
cavalry.  He  resigned  his  command  after  five 
months,  joined  the  main  army  at  Valley  Forge 
and  received  permission  from  Congress  to  or- 
ganize an  independent  corps  of  cavalry  and  light 
infantry  which  became  known  as  Pulaski's  Le- 
gion. In  1779  he  marched  with  his  men  to  join 
General  Lincoln  in  South  Carolina  where  he 
performed  effectual  service.  In  the  siege  of 
Savannah  he  cominanded  the  French  and  Amer- 
ican cavalry  and  in  an  assault  on  9  October  was 
mortally  wounded  and  was  carried  on  board 
the  United  States  brig  Wasp  in  Savannah  har- 
bor where  he  died  two  days  later. 

Pulaski,  Fort.      See  Fort  Pulaski. 

Pukheria,  piil-ke'ri-a,  Byzantine  empress: 
b.  399;  d.  453.  She  was  the  daughter  of  the 
Emperor  Arcadius,  upon  whose  death  in  414  she 
became  co-ruler  with  her  brother  Theodosius 
II.,  who  was  content  to  leave  the  reins  of  power 
in  her  hands.  With  her  two  younger  sisters 
she  took  the  vow  of  virginity,  as  she  was  de- 
termined that  there  should  be  no  contests  be- 
tween three  husbands  for  the  empire.  She  con- 
demned the  Nestorian  and  Eutychian  heresies 
and  was  on  the  friendliest  terms  with  Cyril  of 
Alexandria,  Pope  Leo  the  Great,  and  other  great 


men  of  the  time.  She  was  a  fine  scholar,  earnest 
in  her  devotion  to  the  Church  and  active  in  pro- 
moting the  welfare  of  her  subjects.  She  ar- 
ranged the  marriage  of  her  brother  and  after  the 
marriage  of  his  daughter  with  Valentinian  III., 
she  retired  for  a  time  from  the  court.  On  the 
death  of  Theodosius,  however,  in  450  she  again 
assumed  the  throne,  for  state  reasons  was  ab- 
solved from  her  vow  of  virginity  and  married 
the  general  Marcian  whom  she  raised  to  the 
throne  as  her  colleague.  After  her  death  she 
was  canonized  and  her  feast  is  still  celebrated 
in  the  Greek  Church. 

Pulci,  Luigi,  loo'je  pod'che,  Italian  poet: 
b.  Florence  15  Aug.  1432;  d.  Oct.  1487.  He  came 
of  a  family  in  which  poetical  talents  were 
hereditary ;  and  had  two  brothers  who  were  also 
poets,  Bernardo,  who  wrote  elegies  on  Cosmo 
de'  Medici  and  translated  Virgil's  Eclogues,  and 
Luca,  who  composed  stanzas  on  the  Tournament 
of  Lorenzo  de'  Medici.  Luigi  far  surpassed  his 
elder  brothers  in  talent,  and  became  an  intimate 
of  the  household  of  Lorenzo  the  Magnificent.  At 
the  instance  of  Lucrezia  Tornabuoni,  mother  of 
Lorenzo,  he  composed  an  epic  poem,  'II  Mor- 
gante  Maggiore,'  based  on  the  tale  of  Roland,  and 
recited  it  canto  by  canto  at  the  table  where  such 
men  as  Poliziano,  Ficino,  Michelangelo  Buo- 
narotti,  and  Cristofero  Landino  gathered.  This 
fact  accounts  for  the  diversity  of  its  contents 
both  in  respect  to  the  subject  matter  and  the 
spirit  in  which  it  is  handled.  He  assumed  the 
tone  of  Florentine  society  at  the  time  of  its 
composition,  and  inserted  at  will  or  to  suit  the 
changeable  temper  of  his  audiences  passages  of 
moving  pathos  or  sincere  devotion  amid  others 
of  coarse  buffoonery  and  broad  humor.  He  fell 
in  with  the  general  Italian  tendency  of  treating 
the  Carlovingian  legend  with  less  seriousness 
than  did  Northern  peoples,  but  he  infused  a 
specially  bourgeois  spirit  by  his  use  of  many 
words  of  the  Tuscan  dialect.  It  has  been  assert- 
ed that  Shakespeare's  familiarity  with  Pulci  is 
evidenced  in  his  creation  of  lago  and  Othello. 
Byron  was  a  confessed  admirer,  and  translated 
the  first  canto  of  'Morgante  Maggiore*  which  he 
published  with  <Beppo>  and  the  'Vision  of 
Judgment.'     See   Punchinello. 

Pulcinello,  piil-chi-ner6.    See  Punchinello. 

Pulilan,  poo-le'lan,  Philippines,  pueblo, 
province  of  Bulacan,  Luzon ;  on  the  Quingua, 
five  miles  above  its  junction  with  the  Grande 
de  Pampanga ;  eight  miles  northwest  of  Bulacan, 
the  former  provincial  capital.     Pop,  10,100. 

Pulitzer,  pu'lit-ser,  Joseph,  American  jour- 
nalist:  b.  Budapest,  Hungary,  10  April  1847.  He 
came  to  the  United  States  in  1864  and  joined  a 
Federal  cavalry  regiment,  serving  till  the  end 
of  the  Civil  War ;  then  became  a  reporter  on  the 
'Westliche  Post,'  which  Carl  Schurz  had  made 
the  leading  German  newspaper  in  Saint  Louis. 
Beginning  upon  the  lowest  round  of  a  journalist's 
career,  and  at  first  enduring  considerable  hard- 
ship, he  rapidly  won  recognition  and  rose  to  the 
position  of  managing  editor  and  chief  proprietor 
of  the  paper.  In  the  meantime  he  had  acquired 
a  knowledge  of  law,  had  been  admitted  to  prac- 
tice and  been  active  in  politics  in  the  Republican 
ranks.  He  was  elected  to  the  Missouri  legisla- 
ture in  1869,  was  a  delegate  to  the  convention  of 
the  Liberal  Republican  party  at  Cincinnati,  which 
nominated   Horace   Greeley   for  president,   then 
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became  a  Democrat  and  in  1874  was  a  member 
of  the  Missouri  State  constitutional  convention. 
In  1876-7  he  was  Washington  correspondent 
for  the  New  York  Sun,  and  in  1878  bought 
the  Saint  Louis  Dispatch  and  united  it  with  the 
Evening  Post  as  the  Post-Dispatch.  In  1863  he 
purchased  the  New  York  IVorld.  soon  building 
up  a  large  circulation,  and  with  this  journal  his 
name  has  since  been  mainly  identified.  He  was 
elected  to  Congress  in  New  York  in  i88s-7  D"t 
resigned  after  a  few  months.  In  August,  1903. 
announcement  was  made  of  the  endowment  of  a 
College  of  Journalism  by  him  at  Columbia  Uni- 
versity He  has  also  endowed  several  scholar- 
ships at  Columbia  College  and  given  largely  to 
other  educational  and  charitable  causes. 

Pulkova,  Russia,  village,  in  the  govern- 
ment of  Saint  Petersburg;  about  10  miles  south- 
west of  Saint  Petersburg.  Its  fame  consists  in 
being  the  site  of  the  most  important  observatory 
in  Russia.    The  place  is  the  home  of  students.^ 

Pulkova  (pool'ko-va)  Observatory,  in 
Russia,  founded  by  the  Czar  Nicholas,  and  built 
in  1835-9,  is  at  the  village  of  Pulkova;  lat. 
59°  46'  18"  N.,  and  Ion.  30°  19'  4°"  E.  It  was 
intended  for  the  study  of  sidereal  astronomy. 
The  chief  instrument,  the  refractor,  with  a  IS 
inch  aperture,  was  not  equaled  by  any  other 
like  instrument  in  the  world,  until  1870  when  the 
Newhall  Observatory  (q.v.),  in  Newcastle,  Eng- 
land, secured  a  24  inch  refractor.  Next  came 
the  26-inch  refractor  for  the  Naval  Observatory 
(q.v.)  in  Washington,  D.  C.  In  1885  the  Pul- 
kova Observatory  erected  a  30  inch  refractor 
made  by  Clark  &  Sons  of  Cambndgeport,  Mass. 
This  instrument  is  (1904)  excelled  by  the  36- 
inch  Lick  glass,  and  the  Yerkes  telescope  at  the 
University  of  Chicago.  The  determinations  of 
fundamental  star  places,  as  made  at  the  Russian 
Observatory,  are  regarded  as  most  accurate,  and 
its  investigations  cover  a  wide  field.  The  Obser- 
vatory is  not  only  doing  remarkable  original  re- 
search;  but  it  is  also  a  training  school  for 
astronomers  and  geodesists.  Doctor  Otto 
Struve  has  been  the  director  from  the  beginning. 
The  Repsolds  of  Hamburg  mounted  the  Russian 
telescope. 

Consult:  'Description  de  1  Observatoire 
Astronomique  central  de  Poulkova'  ;  <Zum  50- 
jahrigen  Bestehen  der  Nicolai-Hauptstern- 
warte';  'Publications  de  I'Observato'.re  central 
Nicolas.' 

Pul'lan,  Richard  Popplewell,  English 
architect  and  archaeologist:  b.  Knaresborough, 
Yorkshire,  27  March  1825  ;  d.  Brighton,  Sussex, 
30  April  1888.  He  was  educated  at  Christ's  Hos- 
pital, studied  church  architecture  and  in  1851 
was  engaged  with  Wyatt  in  charge  of  the  deco- 
ration of  the  Byzantine  and  Gothic  halls  in  the 
Crystal  Palace.  In  1854  he  visited  Sebastopol 
where  he  made  a  model  of  the  country  and  forti- 
fications, which  he  exhibited  on  his  return  home. 
He  was  commissioned  in  1857  by  the  architec- 
tural department  of  the  foreign  office  to  examine 
the  Halicarnassus  mausoleum  and  also  to  make 
excavations  at  Cnidus ;  in  1862  he  was  engaged 
in  excavating  the  temple  of  Bacchus  at  Teos 
and  that  of  Apollo  Smintheus  in  the  Troad ;  and 
in  1869  was  engaged  in  a  similar  task  at  the 
temple  of  Athene  Polias  at  Priene.  He  wrote : 
'History  of  the  Discoveries  at  Halicarnassus* 
(1862-3);     'Byzantine     Architecture'      (1864); 


'Lectures  on  Christian  .Architecture'  (1879); 
'Principal  Ruins  of  .\sia  Minor'  (1865)  ;  'East- 
ern Cities  and  Italian  Towers'    (1879)  ;  etc. 

Pulle,  Giulio,  joo-leo  poo-la,  Count  ("Ric- 
c.\RD0  Castelvecchio"),  Italian  dramatist:  b. 
Verona,  Italy,  1820.  He  attained  much  popular- 
ity as  a  dramatist  and  among  the  most  success- 
ful of  his  numerous  works  are  'Romilda' ;  'II 
Duca  ed  il  Forzato'  (1856)  ;  'La  Donna  roman- 
tica'  ( 1858)  ;  'L'Ecole  des  Femmes'  ;  'La  Donna 
pallida'    (1888);  etc. 

Pulle,  Leopoldo,  Count  ("Leo  di  Castel- 
Nuovo"),  Italian  dramatist,  son  of  Giulio  Pulle 
(q.v.)  :  b.  Verona,  Italy,  17  April  1847.  He  is 
prominent  politically,  has  held  various  important 
municipal  offices,  is  connected  with  the  leading 
dramatic  societies,  and  as  a  dramatist  has  won 
considerable  attention.  His  publications  include : 
'II  guanto  dclla  Regina*  ;  'Bere  o  afifogare' ; 
'Pesce  d'aprile';  'Scene  e  fiabe'  (1889);  'Dis- 
corsi  parlamentari  di  Marco  Minghetti'  (1890)  ; 
etc. 

Pul'len,  Henry  William,  English  Anglican 
clergyman  and  author:  b.  29  Feb.  1836;  d.  26 
Dec.  1903.  He  was  educated  at  Marlborough 
and  Cambridge,  took  orders  in  the  English 
Church,  became  a  minor  canon  of  York  in  1862, 
and  was  minor  canon  of  Salisbury  1863-75.  He 
became  chaplain  of  the  Alert  during  its  Arctic 
expedition  of  1S75-6,  and  for  his  services  on 
that  voyage  was  awarded  the  Arctic  medal.  He 
attained  a  sudden  fame  by  the  publication  in 
1870  of  the  brilliant  'Fight  at  Dame  Europa's 
School,'  of  w^hich  193,000  copies  were  sold  and 
14  translations  made.  He  also  wrote:  'Modern 
Christianity  a  Civilized  Heathenism'  (1872),  the 
circulation  of  which  reached  20,000  copies;  'The 
Ground  Ash,  a  Public  School  Story'  (1873); 
'The  Council  of  Canterbury'  (1882);  'The 
House  That  Baby  Built'  (1874);  'Pueris  Re- 
ventia'  (1893);  'Venus  and  Cupid'  (1896); 
'Fred  and  Fritz'  (1898).  He  edited  Murray's 
'Handbooks  to  Italy,  Rome,  and  Greece' 
(i886-g6). 

Pulley,  a   mechanical   appliance  by  which   a 
force    applied    at    one    point    is    transmitted    to 
and  acts  at  another  with  a  change  in  its  direc- 
tion   or   intensity,   or   in   both.     By   its   applica-        ■ 
tion  the  power  exerted  may  raise  a  weight  much        ■ 
larger   than    itself,    or   impart   to   the   weight    a        ■ 
velocity  much  greater  than  its  own :  but,  as  in 
the  case  of  all  mechanical  devices,  the  energy  is 
merely  transformed ;  never  created. 

In  its  simplest  form  it  consists  of  a  wheel  of 
wood  or  metal  which  turns  on  a  smooth  axle  at- 
tached to  a  surrounding  frame,  usually  in  the 
form  of  a  block.  The  rim  of  the  wheel  is 
grooved  so  as  to  allow  a  rope,  cord,  or  chain 
to  pass  around  it.  Its  principle  of  action  is 
that  of  reduplication,  depending  on  the  fact, 
first  enunciated  by  Stevin,  about  1610,  that 
the  tension  of  a  rope  is  the  same  at  every 
point 

Under  this  principle  a  fixed  peg  would  serve 
the  purposes  defined  just  as  well  as  a  wheel, 
which  is  introduced  for  the  specific  purpose  of 
reducing  the  amount  of  friction. 

In  the  single  "fixed"  pulley,  Fig.  I,  to  satisfy 
the  condition  of  equilibrium,  the  tension  of  the 
rope  must  be  the  same  on  both  sides  of  the 
wheel,  therefore,  the  power  applied  is  equal  to 
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Fixed  and  free  pulleys  may  be  combined  in 
various  ways  to  obtain  a  mechanical  advantage. 
In  the  combination  shown  in  Fig.  3,  the  tension 
on  the  beam  at  (a)  is  equal  to  the  power  ap- 
plied, and  at  (b)  it  is  equal  to  twice  that  power ; 
but  the  relation  of  the  power  to  the  weight  re- 
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Fig.   I, 

the  weight,  and  although  no  mechanical  advan- 
tage is  gained  by  its  use,  it  serves  to  change  the 
direction  of  the  force  applied,  and  to  obtain  a 
pull  on  the  beam  to  which  it  is  attached,  equal 
to  twice  the  amount  of  that  force. 

In  the  single  movable  or  "free"  pulley  with 
parallel  strings.  Fig.  2,  as  in  the  fixed  pulley, 
the  tension  of  the  rope  on  both  sides  of  the 
wheel  is  the  same ;  but,  since  the  weight  is  sup- 
ported by  two  upward  forces  each  of  which  is 
equal   to   the   force  applied,   the  power  is   equal 
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Fig.  3. 

mains  the  same  as  in  the  case  of  the  single  free 

pulley. 

If,  however,  the  supporting  strings  pull  at 
an  angle  (20),  Fig.  4,  the  pulley  is  acted  upon 
by  three  forces  —  the  weight  (w)  acting  ver- 
tically     downward,      and      two      equal      forces 
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Fig.  2. 

to  one  half  the  weight,  or  in  other  words,  the 
power  that  will  lift  a  given  weight  by  the  use  of 
a  single  fixed  pulley  will  lift  twice  that  weight 
by  the  employment  of  a  free  pulley. 
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(p  COS.  <^)  acting  upward.     The  resulting  effect 
2p  cos.  0  ^  w,  shows  a  mechanical  disadvantage, 
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since  the  power  required  increases  with  the  an- 
gle, and  p^^jw,  as  shown  by  Figs.  2  and  3, 
only  when  <^:=o°,  that  is,  when  the  strings  are 
parallel.    When  "^  =  60°,  the  power  is  equal  to 


three  systems  represented  by  Figs,  s,  6,  and  7, 
which  indicate  the  action  of  the  supporting 
forces. 

In  the  first  system,  Fig.  5,  five  independent 
pulleys  are  supported  by  an  equal  number  of 
branches  from  the  main  chord.  The  mechan- 
ical advantage  stated  in  terms  of  weight  (w) 
and  power  (p)  is  w  =  2''p,  or  in  general  w  = 
2np,  when  (n)  represents  the  number  of  pul- 
leys. 

In  the  second  system,  Fig.  6,  the  weight  is 
supported  by  the  four  forces,  p  -f-  2p  +  2^p  + 
2'p^i5p:=(2' — i)p,  or  in  general,  w  = 
(znp,— i)p. 

In  the  third  system,  Fig.  7,  one  continuous 
string  is  divided  into  si.x  branches  by  six  pul- 
leys, and  since  the  tension  of  each  branch  is 
equal  to   (p)   the  power  applied,  w  =  6p,  repre- 
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the  weight ;  and  when  <t>  =  90°,  or  20  =  180°, 
an  infinite  amount  of  power  would  be  required 
to  draw  the  rope  out  horizontal. 

Combinations  of  pulleys  or  compound  pulleys 
are   usually   arranged   according   to   one  of   the 
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Fig.   7. 

senfs  the  mechanical  advantage,  or  w  =  np, 
when  (n)  is  the  number  of  strings  rising  from 
the  movable  pulley.  This  is  the  form  most  fre- 
quently used  practically,  its  most  extensive  ap- 
plication being  the  block  and  tackle  devices  of 
the  running  rigging  of  ships.  See  Block  ; 
Tackle. 

For  other  examples  of  the  application  of 
pulleys,  see  Tr.nnsmission  of  Power  —  Mechan- 
ical. 

William  Morey,  Jr., 
Consulting  Civil  and  Mechanical  Engineer,  New 

York  City. 

Pull'man,  George  Mortimer,  American  in- 
ventor:  b.  Chautauqua  County,  N.  Y.,  3  March 
1831 ;  d.  Chicago,  111.,  19  Oct.  1897.  He  learned 
the  cabinetmaker's  trade,  and  during  the  con- 
struction of  the  Erie  Canal  he  successfully  filled 
contracts   for  removing  various   large  buildings 
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in  its  proposed  route.  He  then  settled  in  Chi- 
cago and  engaged  in  building,  but  devoted  much 
time  to  the  problem  of  making  long  railway 
journeys  less  tedious,  the  result  being  the  con- 
version of  two  ordinary  railway  coaches  into 
sleeping  cars.  They  were  a  success  and  created 
a  demand  for  more,  and  in  1863  he  built  the 
"Pioneer"  at  a  cost  of  $18,000,  which  was  the 
first  of  the  cars  which  have  since  borne  his 
name.  He  organized  in  1867  the  Pullman 
Palace  Car  Company,  of  which  he  was  presi- 
dent, and  in  1887  originated  the  vestibule  train. 
He  amassed  an  immense  fortune,  founded  a 
model  town  near  Chicago,  which  he  named  Pull- 
man (q.v.),  and  was  interested  in  various  other 
large  commercial  enterprises. 

Pullman,  James  Minton,  American  Uni- 
versalist  clergyman,  brother  of  G.  M.  Pullman 
(q.v.):  b.  Portland,  N.  Y.,  21  Aug.  1836;  d. 
Lynn,  Mass.,  22  Nov.  1903.  He  was  graduated 
from  Saint  Lawrence  University,  Canton,  N.  Y., 
in  i860,  ordained  to  the  ministry  in  1862,  held 
pastorates  in  Troy,  N.  Y.  (1860-7),  New  York 
(1867-85),  and  Lynn,  Mass.  (1885-1903).  He 
organized  the  Young  Men's  Universalist  Asso- 
ciation of  the  City  of  New  York  in  1869,  of 
which  he  was  the  first  president.  He  was  also 
president  of  the  New  York  State  Universalist 
Association,  and  founded  the  charity  known  as 
the   "Children's   Country  Week"   in   1882. 

Pullrnan,  111.,  a  former  town,  now  part 
of  the  city  of  Chicago;  on  Lake  Calumet,  12 
miles  south  of  tlie  centre  of  Chicago.  It  was 
founded  in  1880  by  George  M.  Pullman,  and  in- 
tended especially  for  the  benefit  of  the  em- 
ployees of  his  company.  Besides  the  Pullman 
Palace  Car  Company,  which  is  located  here, 
there  are  car  wheel  works,  a  foundry,  and  other 
industrial  establishments.  The  town  is  well 
built,  with  wide  streets,  and  several  parks ;  it 
has  a  large  general  retail  store,  a  theatre,  a 
school,  and  a  library.  It  was  formerly  under 
the  government  of  the  Pullman  Company,  but 
much  dissatisfaction  arose  on  account  of  high 
charges  for  water  and  gas,  and  in  1889  the  town 
voted  for  incorporation  with  the  city  of  Chicago. 
The  company,  however,  was  still  the  owner  of 
the  town  and  the  store ;  and  the  exorbitant  rents 
for  the  poorer  tenements  and  dissatisfaction  of  the 
employees  with  the  management  of  the  town  were 
among  the  causes  of  the  Pullman  strike  m  1894. 

Pulmona'ta,  an  order  of  non-marine  gas- 
teropod  mollusks,  characterized  by  breathing  at- 
mospheric air ;  the  snails.  They  are  usually 
small,  asymmetrical,  and  provided  with  a  shell. 
The  sexes  are  always  united  in  the  same  indi- 
vidual, and  the  operculum  is  always  wanting, 
except  in  Amphibola.  The  respiratory  apparatus, 
which  seems  to  have  been  modified  from  that  of 
ancestors  who  breathed  oxygen  mixed  with 
water,  by  means  of  branchis,  is  not  lung-like 
in  structure ;  it  is  simply  a  pouch  lined  with 
blood-vessels,  and  is  properly  called  a  pulmon- 
ary sac.  The  terrestrial  species  will  endure 
deprivation  of  air  for  long  periods;  and  the 
aquatic  forms  are  able  to  live  under  water  for 
many  hours  or  days  without  apparent  harm.  The 
pulmonates  are  divisible  into  two  groups, —  one 
in  which  the  eyes  are  on  the  tip  of  the  upper 
tentacles  (as  in  all  the  land  snails),  and  another 
in  which  the  eyes  are  at  the  base  of  the  non- 
retractile   tentacles    (as   in   the   pond-snails). 


Pulo  Malagi,  poo-l6'  mii-la'he,  an  island  of 
the  Philippmes.     See  Malagi. 

Pulp.     See  Paper. 

Pulpit,  a  piece  of  furniture,  sometimes 
movable,  but  as  a  rule  stationary,  from  which 
sermons  are  delivered  in  a  church.  The  word  is 
derived  from  the  Latin,  "pulpitum,"  a  platform 
or  rostrum.  Pulpits  did  not  come  into  use  until 
the  nth  or  12th  century.  Previously  to  that 
time  sermons  were  delivered  from  the  rood-loft 
between  the  choir  and  nave,  or  some  other  ele- 
vated part  of  the  church  interior.  Pulpits  were 
often  splendidly  carved,  making  them  valuable 
examples  of  art.  Among  the  finest  are  those  of 
Saint  Germain  I'.^uxerrois  in  Paris,  and  Sainte 
Gudule  in  Brussels. 

Pulque,  pul'ke.  This  Mexican  national 
beverage  is  produced  from  several  species  of 
agaves  known  as  majuays  {A.  salmiana,  po- 
tatorum, Americana,  etc.),  which  are  extensively 
cultivated  on  the  plains  of  Apam,  in  a  radius 
of  so  to  100  miles  from  the  Mexican  capital. 
So  extensive  is  the  industry  that  the  plantations 
of  Hidalgo,  Tlaxcala,  and  Puebla,  are  valued  at 
nearly  $15,000,000,  and  the  railways  have  trans- 
ported over  80,000  tons  in  a  single  year.  On 
the  Mexican  railway  running  to  Vera  Cruz  a 
special  train  carries  daily  $1,000  worth  of  pulque 
to  Mexico  City,  the  liquor  being  transported  in 
goat  skins  and  barrels.  When  one  of  these  huge 
plants  reaches  maturity  its  tendency  is  to  throw 
up  an  immense  flower  stalk  or  mast,  sometimes 
25  feet  high,  with  branches  at  the  top,  upon 
which  the  blossoms  are  formed.  When  a  blos- 
som bud  appears  the  plant  is  ready  to  yield  its 
juices,  which  after  being  collected  is  the  pulque. 
The  plant  is  "castrated"  by  making  a  long  in- 
cision in  the  heart  or  central  thickened  portion, 
and  the  tender  leaves  of  the  unopened  leaf  clus- 
ter cut  away,  the  opening  being  scraped  out  to 
form  a  cavity,  into  which  the  juices  of  the  thick, 
fleshy,  expanded  leaves,  slowly  filter.  This 
sweetish,  slightly  acid  liquor  is  known  as 
aguamiel  (honey  water)  and  in  its  fresh  state 
slightly  suggests  the  odor  of  root  beer.  It  is 
removed  morning  and  evening,  and  can  be  col- 
lected for  a  month,  four  quarts  a  day  being  the 
average  yield.  The  collecting  is  done  with  a 
long  narrow-necked  gourd,  with  a  small  hole  at 
either  end.  The  operator  places  one  end  in  the 
cavity  of  the  plant,  and  the  other  to  his  lips; 
withdrawing  the  air  by  inhalation,  the  gourd  is 
filled,  and  with  finger  on  the  hole  it  is  carried 
to  the  nearby  waiting  mule  laden  with  goat  skins, 
and  the  liquor  saved.  At  the  depots  the  pulque 
is  transferred  to  reservoirs  often  made  of  ox 
hide,  and  a  little  sour  pulque  added  to  induce 
fermentation,  when  it  becomes  cloudy.  It  is 
universally  used  by  Mexicans,  even  being  sold 
in  the  streets  in  bottles,  like  milk  in  this  coun- 
try. There  are  a  thousand  places  in  Mexico 
City  where  pulque  may  be  purchased  and  drunk. 
The  earliest  use  of  the  liquor  is  said  to  date 
back  to  the  latter  half  of  the  nth  century  and 
to  the  reign  of  the  eighth  Toltec  chief,  Tep- 
zucolzin.  Chas.  Richards  Dodge. 

Pulse  (from  Latin,  pulsus,  a  beating),  the 
rhythmical  motion  of  an  artery,  with  alternate 
expansion  and  contraction,  in  practice  considered 
as  a  beating.  This  motion  is  strongest  in  the 
heart  (q.v.),  which  is  the  centre  of  the  arterial 
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system,  and  from  that  organ  it  is  propagated 
through  all  the  minutest  branches  of  the  arteries. 
In  those  which  lie  immediately  under  the  skin  it 
can  be  felt  with  the  finger,  as  is  the  case  with  the 
radial  artery,  the  pulsation  of  which  is  very  per- 
ceptible at  the  wrist.  The  state  of  the  pulse  is 
therefore  an  indication  of  the  action  of  the 
heart  and  the  whole  arterial  system,  and  of  the 
condition  of  the  blood  and  the  physical  func- 
tions in  general.  The  circumstances  to  be  at- 
tended to  in  the  pulse  are  either  the  number 
of  pulsations  which  take  place  in  a  given  time, 
and  the  regularity  or  irregularity  of  their  oc- 
currence, or  the  character  of  each  pulsation.  In 
the  former  case  the  pulse  is  said  to  be  quick  or 
slow  according  to  the  number  of  pulsations  in 
a  given  interval ;  regular  or  irregular,  as  they 
occur  at  equal  or  unequal  intervals.  In  the  lat- 
ter case  it  is  strong  or  weak,  hard  or  soft,  full 
or  small,  etc.  It  is  affected  by  the  age,  sex,  and 
temperament  of  the  individual,  and  by  accidental 
circumstances,  as  sleep,  food,  exercise,  heat,  etc. 

The  pulse  is  most  rapid  in  infancy,  making 
from  I  lo  to  140  beats  per  minute.  During  early 
childhood  it  makes  from  100  to  iio,  and  is  regu- 
lar, and  rather  soft  and  small.  In  youth  it  is 
much  slower,  making  from  80  to  90  beats  per 
minute.  At  this  period  it  is  regular,  strong, 
rather  soft  than  hard,  moderately  full.  In  ma- 
ture age  the  number  of  beats  is  on  the  average 
about  75  per  minute,  and  the  pulse  is  regular, 
strong,  or  moderate,  fluctuating  between  hard 
and  soft,  between  full  and  small.  In  old  age 
the  number  of  beats  sinks  to  about  60.  In  the 
female  the  pulse  is  more  rapid,  softer,  and 
smaller  than  in  the  male.  In  persons  of  a 
sanguine  temperament  it  is  quicker  and  fuller 
than  in  phlegmatic  individuals.  Sudden  agita- 
tion and  violent  passions  make  the  pulse  rapid 
and  irregular;  joy  makes  it  quick  and  strong; 
long-continued  grief,  languid  and  soft.  The 
pulse  is,  therefore,  a  highly  important  indication 
of  the  state  of  the  system.  A  deviation  from  the 
regular  pulse  of  an  individual  indicates  a  dis- 
ordered state.  When  the  irritability  of  the  sys- 
tem is  so  heightened  as  to  produce  fever  or  in- 
flammation the  pulse  is  accelerated.  If  the 
action  of  the  nervous  system  is  irregular,  or  un- 
duly heightened,  the  pulse  becomes  frequent  and 
irregular.  In  case  of  mechanical  obstructions  to 
the  circulation,  as  in  dropsy  of  the  pericardium, 
polypus  in  the  heart  or  in  the  great  arteries,  the 
pulse  is  irregular  and  interrupted. 

The  study  of  the  pulse  began  with  the  an- 
cients. Galen  wrote  several  works  on  it,  and  for 
several  centuries  the  subject  of  pulsation  re- 
mained much  as  he  left  it.  The  demonstrations 
of  the  circulation  of  the  blood  by  Harvey,  and 
of  the  irritability  of  the  muscular  fibre  by  Haller 
threw  new  light  on  it,  and  medical  science  at 
last  has  brought  it  under  full  investigation,  and 
has  explained  it  in  all  its  physiological  aspects. 

Pulse  Glass,  an  instrument  invented  by 
Franklin  to  exhibit  the  ebullition  of  liquids  at 
low  temperatures.  The  bulbs  are  connected  by 
a  slender  stem  and  partially  charged  with  wa- 
ter, the  supernatant  air  having  been  expelled  by 
boiling,  and  the  opening  hermetically  sealed  by 
a  blow-pipe.  By  grasping  one  of  the  bulbs  the 
heat  of  the  hand  will  cause  the  formation  of 
vapor  and  drive  the  liquid  into  the  other  bulb, 
producing  a  violent  ebullition  in  the  latter. 


Pulsom'eter.  See  Pumps  and  Pumping 
Machinery. 

Pulszky,  pul'ske,  Franz  Aurelius,  Hunga- 
rian archreologist  and  publicist;  b.  Eperies 
1814;  d.  Budapest  1897.  When  only  22  he 
was  nominated  to  membership  in  the  Archaeolog- 
ical Institute  of  Rome.  Joining  the  Liberal 
party  under  Kossuth  he  was  elected  a  deputy 
to  the  Hungarian  Diet  in  1840  and  later  under- 
secretary to  the  Hungarian  Prince  Esterhazy, 
minister  of  foreign  affairs  in  Vienna.  He  fol- 
lowed Kossuth  to  England  and  after  the  catas- 
trophe of  Villagos  accompanied  the  ex-dictator 
to  America.  His  impressions  of  this  country 
were  embodied  in  a  book  entitled  'White,  Red, 
and  Black.'  Condemned  to  death  by  his  coun- 
try for  treason,  he  lived  in  Italy  and  joined 
cause  with  the  Garibaldians.  The  sentence  was 
removed  in  1866;  in  1872  he  became  inspector- 
general  of  museums  and  public  libraries.  He 
wrote  'Philosophy  of  Hungarian  History' 
(1882);  'My  Life  and  Times';  and  <The 
Jacobins  in  Hungary'   (1887). 

Pulteney,  piilt'nl,  William,  Earl  of  Bath, 
English  politician:  b.  London  22  March  1684; 
d.  there  7  July  1764.  He  was  educated  at  O.x- 
ford,  and  in  1705  entered  parliament.  He  was 
a  partisan  of  Walpole,  and  after  the  accession  of 
George  I.  was  made  privy  councillor  and  sec- 
retary of  war,  1714-17.  In  1725  he  became  a 
political  opponent  of  Walpole.  gained  great  pop- 
ularity by  his  crusade  against  his  former  friend, 
and  when  Walpole  was  forced  from  the  ministry 
in  1742  Pulteney  organized  under  the  Earl  of 
Wilmington  a  new  ministry.  The  public  was 
disappointed  in  the  cabinet,  and  his  acceptance  of 
a  peerage  further  destroyed  his  popularity.  As 
member  of  the  House  of  Lords  he  was  not 
prominent,  and  when  appointed  premier  in  1746 
he  held  office  but  two  days,  being  unable  to  form 
a  cabinet. 

Pultowa,  pool'to-vii,  or  Poltava,  Russia, 
( I )  capital  of  the  government  of  Poltava ;  on  the 
Vorskla  River ;  about  450  miles  southwest  of 
Moscow.  It  is  walled  and  defended  by  a  citadel 
on  a  small  eminence.  It  is  the  commercial  centre 
of  a  large  farm  and  stock-raising  region.  The 
annual  fairs,  three  in  number,  are  of  less  im- 
portance than  in  former  years.  Here  in  1709 
Peter  the  Great  defeated  the  Swedes  under 
Charles  XII.  A  monument  in  the  principal 
square  commemorates  the  event ;  and  three 
miles  from  the  town  is  the  tomb  of  those  who 
fell  in  this  battle;  it  is  still  called  the  Swedish 
Tomb.  Pop.  (1897)  S3>o6o-  (2)  A  government 
in  the  southwestern  part  of  Russia  in  Europe, 
bounded  on  the  north  by  Tchernigor,  on  the 
east  by  Kharkov,  on  the  south  by  Ekaterinoslav, 
and  on  the  west  by  Kiev;  area,  19,265  square 
miles.  The  surface  is  a  plain  sloping  from  the 
northeast  to  the  southwest,  and  drained  chiefly 
by  the  Dnieper  and  its  tributaries.  It  is  one  of 
the  most  fertile  and  best  cultivated  departments 
of  Russia ;  it  exports  about  one  fourth  of  the 
whole  produce  of  wheat,  oats,  and  barley  of  the 
whole  country.  Tobacco  is  increasing  in  acreage. 
Stockraising  and  bee-keeping  are  given  much 
attention.  Manufacturing  is  limited ;  the  chief 
products  are  leather,  coarse  woolen  goods, 
brandy,  and  saltpeter.  Oil  is  made  from  the 
seed  of  the  sunflower  and  of  flax.  Pop.  (1897) 
2,794,727. 
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Pultusk,  pool'toosk,  Russian  Poland,  town 
in  the  government  of  Lomza,  on  the  Narev, 
about  32  miles  north  by  east  of  Warsaw.  It  has 
several  old  buildings  of  historic  interest,  some 
manufactories,  and  considerable  trade.  It  is 
noted  as  the  scene  of  the  defeat  of  the  Saxons 
by  Charles  XII.,  in  1703,  and  of  the  Russians 
by  the  French  in  1806.  Pop.  (1902)  estimated, 
16,000. 

Pulvermacher  Chain,  in  electricity,  a  form 
of  galvanic  battery  consisting  of  a  series  of  small 
wooden  cylinders  on  which  a  zinc  and  copper 
wire  are  coiled  side  by  side,  but  without  touch- 
ing each  other.  The  zinc  of  one  cylinder,  touch- 
ing the  copper  of  the  adjacent  one,  forms  with 
it  a  couple.  The  whole  is  immersed  in  vinegar 
diluted  with  water.  A  chain  of  120  couples 
forms  a  very  powerful  battery.     See  Battery. 

Pu'ma,  or  Mountain  Lion.       See  Coug.'^r. 

Pum'ice,  a  variety  of  lava  of  a  porous  and 
fibrous  structure,  resembling  that  of  a  sponge  in 
appearance,  containing  from  60  to  75  per  cent  of 
silica,  with  alumina,  iron,  lime,  soda,  etc.  It 
varies  in  color  from  whitish-gray  to  yellowish- 
brown  and  will  float  in  water.  It  is  essentially 
lava  from  which  steam  or  gas  has  escaped  in 
large  quantities  while  it  was  being  consolidated. 
Its  extreme  roughness  fits  it  for  use  in  polishing. 
In  the  solid  state  it  is  used  to  polish  paint, 
wood,  metal,  etc. ;  and,  as  a  powder,  for  marble, 
ivory,  bone,  glass,  and  in  the  composition  of 
tooth-powder.  Pumice  may  be  considered  be- 
cause of  its  glassy  composition  as  a  porous  vari- 
ety of  obsidian  (q.v. ).  Pumice  is  obtained  in 
Mexico,  Iceland,  and  Hungary,  but  chiefly  from 
the  Lipari  Islands. 

Pumpel'ly,  Raphael,  American  geologist: 
b.  Owego,  N.  Y.,  8  Sept.  1837.  He  was  edu- 
cated at  the  Owego  Academy,  and  later  studied 
sciences  and  mining  engineering  in  Paris  and  at 
Freiberg,  Sa.xony.  He  made  geological  investi- 
gations in  Corsica,  and  after  his  return  to  the 
United  States  in  i860  visited  Arizona,  and  in 
1861-3  was  engaged  in  scientific  explorations 
under  the  government  of  Japan.  In  1863-4  ^^ 
made  a  private  investigation  tour  through  cen- 
tral, western,  and  northern  China  and  Mon- 
golia, and  in  1864  engaged  under  the  Chinese 
government  in  examining  the  northern  coal 
fields.  In  1866-73  he  was  professor  of  mining  at 
Harvard,  State  geologist  for  Michigan  in 
1869-71,  and  in  1871-3  directed  the  State  geo- 
logical survey  of  Missouri.  He  was  appointed 
to  the  United  States  geological  survey  in 
1879-81,  1884-91,  in  charge  of  the  Archaean  divi- 
sion, and  was  organizer  and  director  of  the 
Northern  Transcontinental  Survey  in  1881-4. 
The  development  of  the  iron  ore  industry  in 
Michigan  and  western  Ontario  was  largely  due 
to  his  investigations  in  1867-1901,  and  his  time 
is  now  occupied  in  organizing  and  directing  an 
exploration  expedition  to  central  Asia.  He  has 
published:  'Geological  Researches  in  China, 
Mongolia,  and  Japan'  (1866)  ;  'Iron  Ores  and 
Coal  Fields  of  Missouri*  (1873);  'Geology  of 
the  Green  Mountains'   (1894)  ;  etc. 

Pum'pernickel,  the  name  given  to  a  coarse 
brown  bread  made  in  Germany  from  unbolted 
rye.  It  is  baked  in  large  square  loaves,  which 
often  weigh  as  much  as  60  pounds.  Its  proper 
manufacture  depends  upon  the  treatment  of  the 


dough,  which  must  contain  neither  yeast  nor 
leaven,  and  also  on  the  management  of  the  oven, 
in  which  the  batch  must  remain  from  12  to  14 
hours. 

Pump'kin,  any  of  several  annual  vine-like 
herbs,  especially  Cucurbita  pepo,  of  the  order 
Cucurbitacea,  probably  of  tropical  America,  but 
not  known  in  a  wild  state.  It  is  a  coarse  tendril- 
bearing  vine  frequently  exceeding  20  feet  in 
length,  with  prickly  stems  and  leaf  stalks ;  bears 
large  rough  leaves ;  large  yellow  flowers,  the 
pistillate  being  followed  by  large  variously  col- 
ored but  generally  yellow  fruits,  with  hard  rinds, 
thick  flesh  and  many  seeds.  The  plant  is  widely 
cultivated  in  warm  and  temperate  countries  for 
its  fruits,  which  range  in  weight  from  10  to  40 
pounds,  iDut  in  some  varieties  weigh  far  more. 
They  are  largely  used  for  stock  feeding  and  for 
making  pies.  The  cultivation  is  essentially  the 
same  as  for  squashes ;  but  in  America  the  plants 
are  most  frequently  grown  in  corn  fields,  the 
seeds  being  sown  at  intervals  of  about  12  feet, 
and  the  plants  allowed  to  shift  for  themselves 
after  the  corn  is  laid  by.  It  is  afifected  by  the 
same  insect-enemies  as  the  squash   (q.v.). 

Pumps     and     Pumping     Machinery.     The 

term  "pump,"  commonly  used  to  designate  the 
various  forms  of  mechanical  devices  by  which 
liquids  and  gases  are  moved,  is  of  very  doubt- 
ful origin.  It  might  have  been  derived  from 
the  French  "pompe,"  or  the  German  "pumpe," 
"plumpfe,"  or  the  Latin  "plumbum," — lead,  the 
last-named  although  advanced  by  some  authori- 
ties, appears  to  be  the  result  of  a  rather  far- 
fetched conclusion.  In  its  broadest  application 
it  designates  a  multifarious  variety  of  appli- 
ances and  machines,  some  simple  and  others  of 
complicated  mechanical  construction,  whicli 
may  be  grouped  into  four  general  classes  — 
"bucket-lifts,"  "displacement-pumps,"  "impel- 
lers" and  "impulse"  pumps,  according  to  their 
mode  of  action,  and  disregarding  their  motive 
power. 

"Bucket-lifts,*  for  raising  water  from  wells 
or  other  sources  to  receiving  points  above  that 
of  the  supply,  by  means  of  a  counterbalanced 
pole  or  sweep  (swape),  and  by  a  windlass  or 
wheel,  operated  by  hand,  or  with  the  aid  of 
draught  animals,  represent  the  earliest  forms 
of  pumps.  They  were  used  during  the  remotest 
periods,  and  are  commonly  used  even  at  the 
present  time,  their  application  not  being  con- 
fined so  much  to  particular  localities  as  to  their 
cheapness  and  the  limited  supply  of  water  re- 
quired. The  most  primitive  device  of  this  char- 
acter was  probably  the  "cistern-pole."  Pliny, 
52  A.D.,  mentions  it  in  his  description  of  the 
various  methods  employed  in  watering  gardens. 
He  states :  "Water  is  drawn  from  wells  and 
tanks  by  plain  poles,  hooks  and  buckets."  The 
"swape"  was  a  natural  evolution  from  the  cis- 
tern-pole, and  in  the  form  of  the  "shadoof,"  of 
Egjpt,  is  authentically  recorded  as  having  been 
in  use  over  1,500  years  B.C.,  in  the  time  of  the 
Pharaohs,  a  period  antedating  the  Exodus.  It 
is  still  used  extensively  in  that  region,  myriads 
of  them  lining  the  banks  of  the  Nile,  where  they 
are  worked  unceasingly  by  relays  of  men,  with- 
out intermission,  day  and  night.  It  is  also 
used  extensively  all  over  Hindustan,  where  it 
is  called  the  "picotah."  In  fact,  the  "swape"  in 
some  form  is  used  extensively  in  all  of  the  Ori- 
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cntal  countries   from   Asia  Minor  to  China  and 
Japan  and  also  in  Mexico  and  South   America, 
for  domestic  purposes  and  for  the  irrigation  of 
land.     For  the   latter  purpose,  however,   it  was 
superseded  in  India  by  the  "jantu,"  an  oscillat- 
ing wooden  trough  involving  the  same  principle, 
that   of  the   lever,   and   worked   by   hand.     Tlie 
"windlass    and    bucket"    arrangements    operated 
by  cranks  or  by  tread-wheels,  the  latter  worked 
by  men  or  animals,  appear  to  have  followed  the 
"swape,"    first    among    the    Chinese,    and    later 
among  the  earliest  Greeks  and  Romans.     Tread 
wheels  appear  to  have  been  a  common  mode  of 
applying   human   and    animal   effort   among   the 
ancients,  and  are  often   used   even   at  the  pres- 
ent time,   although   not  so   much   in   connection 
with   pumping   water.     About  the  beginning  of 
the  Christian  Era,  Vitruvius,  a  Roman  engineer, 
described   a    number   of   pumping   machines    in- 
volving   a    rotary    principle  —  the    "tympanum," 
"noria,"  "chain  of  buckets  or  pots,"  the  "screw" 
and   the  "pump."     The  tympanum  consisted   of 
a   series  of  gutters  with  their  open  ends  joined 
to  a  shaft  hollow  at  one  end  and  placed  above 
the  surface  of  the  water  at  the  height  to  which 
the  water  was  to  be  elevated.     The  gutters  thus 
arranged   radially  extended  to  a   short   distance 
below    the    surface    of    the    water    which    they 
scooped  up  successively  when  the  shaft  was  ro- 
tated.    Each  gutter  as  it  passed  above  the  hori- 
zontal position,  delivered  its  water  to  the  shaft 
to     be     subsequently     discharged     through      a 
trough  at  the  desired  point.     This  primitive  de- 
vice continued  in  use  from  the  remote  ages  of 
antiquity    up   to   the    i8th   century   without    any 
change  of  construction,  when  La  Faye,  a  mem- 
ber   of    the     Royal     Academy    of    Sciences    of 
France,  improved  it  by  substituting  a   series  of 
curved    canals    for    the    original    straight    gut- 
ters,   thus    developing    the    progenitor    of    the 
"scoop  wheel,"  which  propelled  by  streams,  are 
extensively    used    for    draining    purposes.      La 
Faye's    improvement    and    the    geometrical    rea- 
soning which  developed  it  are  exhaustively  de- 
scribed by  Belidor  (Tom.  ii.  385,  387).     While 
the  tympanum  consisted  of  a  series  of  revolving 
gutters,  the  noria  may  be  described  as  a  number 
of   "swapes"    arranged    around    a    central    shaft 
like  the  spokes  of  a  wheel,  each  swape  carrying 
on  its  outer  end  a  vessel  which  fills  as  the  ro- 
tary motion  of  the  shaft  plunges  it  beneath  the 
surface    of    the    water,    and    subsequently    dis- 
charges    its     liquid     freight     into     a     reservoir 
placed    at    the    upper    part    of    the    circle.     It 
is    commonly    known     as    the     Persian     wheel. 
The     "chain     of     buckets     or     pots"     was     an 
elaboration     of    the     simple    bucket     and     cord 
arrangement,    by    the    introduction    of    a    pul- 
ley operating  an  endless  rope  or  chain,  to  which 
several  buckets  or  pots  were  attached.     It  was 
employed    by    all    the    foremost    nations    of   an- 
tiquity, and  is  still  used  in  many  parts  of  Eu- 
rope   and    Asia.     Among    half-civilized    nations 
it  was  the  highest  type  of  hydraulic  machines. 
Sometimes,   when   the   source   of   supply   was   a 
river,  as   in  the  case  of  the  Persian  wheels  on 
the  Orontes,  the  driving  wheels  of  the  arrange- 
ment were  placed  in  the  river  and  propelled  by 
its  current.     About  the  middle  of  the  17th  cen- 
tury, European  mechanics  recognized  that  when 
the  water  was  admitted  into  the  receiving  ves- 
sels of  a  noria  or  a  chain  of  pots  at  the  upper 
part  of  the  circumference,  it  was  converted  into 
an   over-shot  wheel,  thus  affording  a  means  of 


power  transmission   to  other  machines,   and   in 
cases   where  the  water  supply   was  limited,  but 
descended  from  a  considerable  elevation,  it  was 
substituted   for  the   overshot   wheel   as   a   prime 
mover    in    operating    mining    pumps,    dredging, 
threshing  and  other  machines  of  a  similar  char- 
acter ;  while  as  a  conveyor,  originally  used  ex- 
clusively  as   a  water  elevator,   it  has  also  been 
employed    to    raise   mortar   in    the   construction 
of  buildings,   city   walls   and   fortifications,    and 
for   carrying   grain    and    flour    to    the    different 
floors  of  a  mill.     In  its  original   form,  that  of 
the  "sakia*  of  Egypt,  it  was  unquestionably  the 
pump  introduced   into  Greece  by  Danaus  when 
he  dug  the  wells  of  Argos,   1485   B.C.,   about  a 
thousand    years    before    the    building    of    Baby- 
lon by  the  Persians.     Danaus  was  a  brother  of 
the   Pharaoh   Rameses,  who  reigned  during  the 
period   the   Israelites   were   in   Egypt.     He  was 
compelled  to  leave  that  country  on   account  of 
domestic  troubles,  and  accompanied  by  his  fam- 
ily and  friends  sailed  for  Greece.     They  landed 
on   the    coast   of   Meloponessus,    and   settled   at 
Argos.     According  to   Pliny   (vii.  56),  previous 
to    the    arrival    of    these    Egyptians,    the    Greek 
were  unacquainted  with  wells  and  pumps ;  there- 
fore, it  is  natural  to  conclude  that  tlie  wells  of 
Argos  dug  by  Danaus  were  equipped  with  the 
Egyptian    pumping    devices    most    adaptable    to 
wells,  which  was  the  chain  of  pots,  and  not  a 
form  of  atmospheric  or  force  pump,  the  pioneer 
of  which  is  described  in  Hero's    'Spiritalia'    as 
invented    by    Ctesibius    of    Alexandria,    one    of 
the  most  eminent  mathematicians  and  mechani- 
cians of  that  period,   in  the  year  224  B.C.     The 
most  modern  refinement  of  the  chain  of  pots  is 
the    "chain    pump,"    while   Vera's    "rope    pump" 
and   the   hydraulic   belt   are  applications   of   the 
same  idea,  and  consist  of  endless  double  bands 
of  rope  or  woolen  cloth  passing  over  two  rollers, 
one  placed  below  the  surface  of  the  water,  the 
other  at  the  point  of  delivery.     The  rollers  are 
driven   at  a  velocity   ranging   from   one   to  two 
thousand  feet  per  minute,  and  as  the  bands  pass 
over  the  upper  roller,  the  water  held  between 
them   by  capillarity   is   forced   out  by   the  pres- 
sure  and   discharged   into   a   receiving  chamber 
connected  with  the  delivery  spout. 

Machines  embodying  the  principle  of  the 
screw,  stated  by  some  authorities  as  invented 
by  Archimedes,  the  Greek  geometrician  and 
greatest  mathematician  of  antiquity,  and  by 
others  credited  to  the  genius  of  Canon  of  Samos, 
a  contemporary  of  Archimedes,  about  the  year 
242  B.C.,  are  described  by  Vitruvius  as  of  Egyp- 
tian origin,  and  were,  according  to  other  authen- 
tic records,  employed  in  Egypt,  for  draining  and 
irrigating  land,  many  centuries  before  Archi- 
medes visited  that  country.  It  consists  of  one 
or  more  flexible  tubes  of  lead  or  leather,  wound 
spirally  around  a  solid  cylinder  of  wood  or  iron, 
the  ends  of  which  are  pivoted  to  supports,  so 
that  the  whole  arrangement  may  be  revolved 
upon  its  axis,  which  is  generally  placed  at  an 
angle  of  45°  to  the  horizontal.  The  lower  end 
of  the  tube  is  placed  below  the  surface  of  the 
water,  and  the  upper  end  over  a  receiving 
trough  at  the  desired  elevation.  When  the  ma- 
chine is  rotated  the  water  entering  the  lowest 
bend  of  the  spiral  is  forced  upward  by  each 
succeeding  revolution  into  the  other  bends,  and 
finally  discharged  out  of  the  uppermost  into  the 
trough.  The  Roman  screws  were  made  with 
plank  grooves  arranged  spirally  around  a  solid 
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cylinder,  and  the  grooved  cylinder  thus  con- 
structed was  fitted  into  and  revolved  within  a 
hollow  cylinder  of  the  same  length. 

The  connecting  link  between  the  various 
more  or  less  elementary  forms  of  water  ele- 
vators or  "lifts"  already  described,  and  the 
group  of  hydraulic  machines  designated  as  "dis- 
placement pumps,"  is  the  modern  chain  pump, 
consisting  of  a  tube  through  which  the  water  is 
raised  by  a  series  of  pallets  or  pistons.  The 
pump  of  Ctesibius  appears  to  have  been  of  this 
character,  although  it  consisted  of  only  two 
single-acting  pistons  working  in  a  cylinder,  the 
water  being  raised  by  the  up-stroke  and  expelled 
by  the  down-stroke,  into  a  common  receiving 
chamber.  In  this  machine  the  atmospheric 
pressure  was  not  taken  into  consideration, 
and  its  capabilities  as  a  water-lifter  remained 
unrecognized  until  1643,  when  Torricelli,  the 
great  Italiati  physicist,  announced  that  water 
could  be  raised  in  a  tube  by  the  pressure  of 
air.  In  1641,  Gallileo,  when  consulted  by  a 
Florentine  pump-maker,  had  failed  to  demon- 
strate why  water  failed  to  rise  in  a  closed  tube 
above  a  height  of  33  feet  under  the  action  of 
a  suction  pump.  A  year  or  two  later,  after  the 
death  of  Gallileo,  Torricelli  undertook  the  ex- 
planation of  that  fact,  his  experiments  finally 
resulting  in  establishing  the  law  that  the 
heights  attained  by  liquids  in  a  closed  tube,  the 
upper  end  of  which  was  a  vacuum,  under 
the  pressure  of  the  atmosphere,  was  proportional 
to  their  specific  gravities.  For  example,  under 
these  conditions,  the  height  of  a  column  of  mer- 
cury would  be  about  28  inches,  while  that  of  a 
column  of  water  would  be  about  13  feet  at  the 
level  of  the  sea.  Tlie  direct  result  of  this  ex- 
periment was  the  invention  of  the  siphon  barom- 
eter, in  which  the  empty  space  above  the  col- 
umn of  mercury  is  known  as  the  Torricellian 
vacuum ;  but,  through  the  further  experiments 
of  Pascal,  a  French  mathematician  and  divine, 
in  1646,  followed  by  those  of  Otto  Guericke,  a 
philosopher  and  mathematician  of  Magdeburg, 
Prussia,  and  of  Candido  del  Buono.  a  member 
of  the  Academic  del  Cimento  of  Florence,  it 
led  to  the  invention  of  the  "air  pump,"  an  ap- 
paratus which  is  described  under  the  title  air 
pump,  and  which  must  not  be  confounded  with 
the  atmospheric  or  displacement  pump  used  for 
pumping  water,  which  was  not  unknown  to  the 
ancients,  and  was  probably  used  in  some  of  its 
innumerable  forms,  long  before  the  days  of 
Ctesibius.  In  its  simplest  form,  the  modern 
atmospheric  or  displacement  pump  consists  of  a 
cylinder  (c)  connected  at  the  bottom  with 
a  pipe  (/>),  the  lower  end  of  which  is  immersed 
below  the  surface  of  the  water.  In  the  cylin- 
der are  placed  two  valves  (uv  and  k'),  the 
lower  stationary  and  the  upper  attached  to  a 
piston  (f)  at  the  end  of  a  rod  (r),  which  moves 
the  piston  up  and  down  under  the  motion  of 
a  handle  (h).  A  pipe  or  spout  (s).  attached 
to  the  cylinder  near  its  upper  end,  receives  and 
discharges  the  water  raised  by  the  working  of 
the  piston.  Both  the  valves  open  upward,  and 
the  action  of  the  entire  arrangement,  based 
upon  the  physical  fact  that  two  bodies  cannot 
occupy  the  same  space  at  the  same  time,  is  as 
follows :  When  the  downward  stroke  of  the  han- 
dle moves  the  piston  upward,  the  air  in  the 
space  A  being  rarefied  by  having  to  occupy  a 
greater  space,  and  the  partial  vacuum  thus 
formed  relieves  the  pressure  of  the  atmosphere 


from  the  lower  valve,  which  being  opened  up- 
ward by  the  pressure  of  the  air  in  the  space 
(S)  of  the  pipe,  allows  a  portion  of  it  to  pass 
into  the  space  (A).  When  the  piston  descends 
under  the  upward  stroke  of  the  handle,  the  air 
in  the  space  (A)  is  compressed,  the  lower  valve 
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is  closed,  and  when  the  density  of  the  com- 
pressed air  becomes  greater  than  that  of  the 
atmosphere,  the  upper  valve  is  forced  open  and 
the  air  passes  into  and  out  of  the  space  (£>). 
Thus,  by  the  continued  up  and  down  movement 
of  the  piston,  all  the  air  in  the  space  (5)  is 
completely  exhausted,  allowing  the  water  to  rise 
in  the  suction  pipe  under  the  pressure  of  the 
atmosphere  upon  its  surface  in  the  well,  until 
it  fills  the  space  (B)  up  to  the  lower  valve. 
The  next  upward  movement  of  the  piston  emp- 
ties the  air  in  the  space  (A),  which  is  imme- 
diately filled  with  water  by  the  opening  of  the 
lower  valve.  The  downward  motion  of  the  pis- 
ton closes  the  lower  valve  and  forces  the  water 
through  the  upper  valve  into  the  space  (D), 
from  which  it  is  discharged  through  the  spout 
by  the  next  upward  movement  of  the  piston 
which  at  the  same  time  refills  the  space  (A). 
Under  the  laws  of  fluid  pressure  established  by 
the  experiments  of  Torricelli  and  others,  the 
height  to  which  a  column  of  water  will  rise 
depends  upon  the  atmospheric  pressure  at  any 
point  on  the  earth's  surface,  and  varies  with  the 
altitude  of  that  point.     At  the  level  of  the  .sea. 
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the  atniospliere  exerts  a  pressure  of  about  15 
pounds  to  the  square  inch,  and  will  support  a 
column  of  water  in  a  closed  tube  from  which 
the  air  has  been  exhausted,  between  32  and  33 
feet  in  height,  while  upon  the  top  of  Mont 
Blanc,  or  Pike's  Peak,  15.000  or  16,000  feet 
above  the  sea,  the  atmospheric  pressure  will 
support  a  similar  column  of  water  about  16 
or  17  feet  in  height.  A  knowledge  of  this 
fact  is  important  not  only  in  determining  the 
maximum  distance  at  which  the  lower  valve  of 
a  pump  may  be  placed  from  the  surface  of  the 
water,  but  also  in  every  branch  of  hydraulic 
engineering.  There  are  numerous  forms  of  dis- 
placement pumps.  Usually  they  are  equipped 
with  a  piston  which  fits  the  cylinder  tightly  and 
operates  as  already  described.  Some  forms  em- 
ploy a  plunger  which  but  partly  fills  the  cylin- 
der, and  instead  of  driving  all  the  w-ater  out  of 
it,  merely  displaces  a  volume  equal  to  that  of 
the  plunger  itself.  In  others,  the  displacement 
is  effected  by  jets  of  air  or  steam.  In  all  of 
them,  valves  form  an  essential  part.  In  the 
simplest  forms  the  valves  are  made  of  leather 
or  rubber,  and  are  fixed  in  position  by  a  hinge 
on  the  edge.  They  are  made  in  a  great  variety 
of  forms  and  operate  by  pressure,  or,  as  in  the 
case  of  the  Reidler  valve,  a  German  invention, 
by  mechanical  means.  They  usually  consist  of  a 
"valve  seat,"  to  which  the  "disk"  or  valve  proper 
is  attached,  the  "stem"  which  controls  the  lift 
of  the  disk  and  prevents  its  displacement  from 
the  seat,  the  "cover  plate,"  and  the  "valve 
spring,"  introduced  in  some  forms  to  take  up 
slacks.  When  a  valve  is  required  only  to  pre- 
vent the  back  pressure  or  a  reverse  flow,  a  single 
flap  or  check  valve  is  used.  In  large  pumps  a 
number  of  small  valves  are  employed,  equal  in 
the  aggregate  to  a  single  large  valve  of  suffi- 
cient size  to  allow  the  passage  of  the  whole 
flow,  thus  preventing  injurious  shocks  when  the 
valves  are  opened  and  closed  suddenly.  Ex- 
cepting the  disks,  all  the  other  parts  of  a  valve 
are  made  of  bronze,  while  metallic  ball  and 
cone  valves  are  extensively  used  in  deep  well 
pumps.  The  sub-classes  into  which  displace- 
ment pumps  may  be  grouped  are  almost  in- 
numerable, but  the  most  important  are  the 
"reciprocating"  pumps  in  which  the  pistons  or 
plungers  move  alternately  back  and  forth,  or 
up  and  down,  in  a  straight  line,  and  are  desig- 
nated single-acting  when  the  water  is  displaced 
by  one  part  of  tlie  stroke,  and  double-acting 
when  it  is  displaced  by  both  parts  of  the  stroke 
of  the  piston.  In  a  single-acting  pump,  the  wa- 
ter is  forced  into  the  ascending  pipe  only  by 
the  downward  part  of  the  stroke,  and  is  dis- 
charged intermittently,  while  in  the  double-act- 
ing form,  the  discharge  is  continuous,  thus  sav- 
ing the  power  wasted  by  the  ever-recurring 
acceleration  and  retardation  of  the  ascending 
column  of  water.  Of  the  many  methods  em- 
ployed to  produce  this  very  desirable  result,  the 
most  common  is  that  in  which  an  air  chamber 
is  fixed  vertically  on  the  discharge  pipe  and 
receives  the  water  forced  upward  by  the  down- 
ward stroke  of  the  piston.  The  air  in  the  cham- 
ber being  compressed  acts  as  a  spring,  and 
returns  the  force  gradually  to  the  ascending  col- 
umn of  water  as  the  piston  moves  upward, 
thus  equalizing  the  pressure  so  as  to  give  a  uni- 
form discharge.  "Direct-acting"  displacement 
pumps  are  so  designated  when  the  motive  power 
is   applied   in   a   direct   line   with   the  movement 


of  the  piston  or  plunger,  and  differentiates  them 
from  the  "crank-and-fly-wheel,"  and  the  "beam 
pumps,"  when  such  devices  are  employed  to 
transmit  the  motion.  The  additional  designa- 
tions—  simple,  duplex,  triple,  etc.,  are  applied 
to  pumps  according  to  the  number  of  pistons  — 
one,  two,  three,  or  more,  operated  by  a  unit  of 
motive  power.  "Rotary  pumps"  are  equipped 
with  revolving  pistons,  the  axes  of  which  are 
parallel,  and  the  longitudinal  surfaces  formed 
into  a  series  of  curves  which  interlock  on  the 
inside  and  revolve  with  a  tight  sliding  contact 
on  the  outside,  against  the  curved  walls  of  the 
pump  chamber.  Screw  pumps  and  chain  piston 
pumps  are  merely  the  modern  refinement  of  very 
old  ideas,  while  the  "pulsometer,"  although  one 
of  the  latest  of  modern  pumping  devices,  may 
be  regarded  as  the  connecting  link  between  ordi- 
nary pumps  and  what  may  be  correctly  termed 
"pumping-engines" —  machines  in  which  the 
pump  and  motive  power  are  combined,  the  dis- 
placement being  effected  by  steam.     It  consists 


Pulsometer. 

of  two  bottle-shaped  chambers  (a)  and  (fc),  the 
tapering  necks  of  which  incline  toward  each 
other  in  a  common  passage  at  (c).  At  the 
lower  end  of  this  passage  is  a  valve  (d),  which 
when  moved  slightly  will  simultaneously  close 
the  opening  of  the  neck  of  one  chamber,  and 
open  that   of  the  other. 

Water  is  admitted  into  the  chambers  throu.gh 
the  passage  (c),  and  valves  (/)  (g)  and  forced 
out  through  the  valves  (li)  (i),  and  passage 
(;')  into  the  air  chamber  (k).  The  device  oper- 
ates as  follows :  Suppose  both  chambers  are 
full  of  water  and  the  valve  (d)  to  the  right. 
When  steam  is  admitted  to  the  chamber  (o)  the 
water  is  forced  out  by  direct  pressure  through 
the  valve  (It)  into  the  air  chamber  (k),  so  that 
when  the  chamber  (a)  is  nearly  or  quite  empty, 
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the  valve  (d)  moves  to  the  left,  cutting  off  the 
steam  from  the  chamber  (a)  and  admitting  it 
to  the  chamber  (b),  from  which  the  vi'ater  is 
graduall}'  forced  out.  In  the  meantime,  the 
condensation  of  the  steam  in  the  chamber  (a) 
creates  a  partial  vacuum,  and  the  pressure  of 
the  atmosphere  on  the  external  water  forces  it 
through  the  valve  (f)  into  the  chamber,  so  that 
when  it  is  nearly  full,  the  air  it  contains  will 
be  sufficiently  compressed  to  force  the  valve 
(d)  over  to  the  right,  thus  producing  a  continu- 
ous action.  The  efficiency  of  pnlsometers  is 
equal  to  that  of  small  direct-acting  feed  pumps, 
but  they  are  extensively  used  on  account  of 
tlieir  simple  construction  and  great  durability. 

The  expansive  energy  of  compressed  air,  hot 
air,  and  steam,  was  probably  employed  by  the 
ancients,  as  the  motive  power  of  pressure  en- 
gines to  raise  water,  many  centuries  before  the 
Christian  era.  There  are  extant  numerous  au- 
thentic descriptions  of  devices  equipped  with  pis- 
ton bellows,  employed  for  this  purpose  by  the 
ancient  Egyptians,  Hindus,  Chinese,  Peruvi- 
ans and  the  Aztecs.  Also  descriptions  of  hot 
air  devices,  and  pressure  machines  operated  by 
steam,  the  majority  of  which  were  contrived 
by  the  members  of  the  ancient  priesthoods.  A 
great  many  of  these  machines  are  described  in 
the  'Spiritalia'  written  by  Heron,  or  Hero  of 
Alexandria,  a  celebrated  Egyptian  mathemati- 
cian and  physicist,  who  lived  in  the  1st  century 
A.D.  The  water  jet  apparatus  known  as  Hero's 
Fountain,  although  asserted  to  have  been  in- 
vented by  him,  was  probably  an  old  device  at 
the  time  he  described  it.  In  either  case,  it  is 
the  oldest  pressure  engine  ever  described  accu- 
rately in  which  a  volume  of  air  was  used  in- 
stead of  a  piston.  In  1560,  Baptista  Porta,  an 
Italian,  published  a  work  entitled  'Natural 
Magic,'  in  which  he  described  a  method  of  pro- 
ducing a  vacuum  by  the  condensation  of  steam, 
and  its  application  to  devices  for  raising  water. 
Similar  descriptions  are  given  in  the  writings 
of  Jerome  Cardan,  also  an  Italian,  published 
sometime  between  1515  and  1570.  Therefore, 
although  nothing  new  was  discovered  by  Decaus, 
whose  writings  were  published  in  Frankfort  in 
1615.  and  in  Paris  in  1624,  or  by  Fludd,  Worces- 
ter, Savery,  and  Papin,  whose  investigations 
and  writings  extended  over  the  period  from 
1663  to  1698,  the  suggestions  afforded  by  their 
experiments  (subsequently  elaborated  by  Frei- 
burg in  1797,  and  Shone,  Gallon,  Frizzel,  and 
Pohle,  in  the  period  extending  from  1870  to 
1900),  have  led  to  the  development  of  the  vari- 
ous forms  of  modern  air-lift  pumps  operated 
by  compressed  air,  and  pulsomemeters  operated 
by  steam. 

Although  pressure  engines  operated  by  air 
compressed  under  a  head  of  water,  as  suggested 
by  Papin  in  1695,  had  been  employed  success- 
fully to  drain  mines  as  early  as  1755,  when  Hoel 
employed  one  in  the  mines  of  Chemnitz,  Hun- 
gary, the  application  of  steam  for  that  purpose 
did  not  become  an  accomplished  fact  until  a 
much  later  period.  It  is,  however,  interesting 
to  note  that  the  idea  was  suggested  by  Lord  Ba- 
con prior  to  1679,  in  connection  with  the  Eng- 
lish mines,  and  was  probably  practically  applied 
to  a  limited  extent  about  that  time.  The  his- 
tory of  the  modern  pumping  engine,  however, 
more  properly  begins  with  the  construction  of 
the  Cornish  engine.  Up  to  the  close  of  the  i8th 
century,  the  only  practical  use  of  steam  engines 


was  in  connection  with  pumping  devices,  and 
many  notable  steam  pumping  engines  had  been 
erected  and  successfully  operated  in  ihe  mines 
of  Cornwall,  England.  The  various  improve- 
ments made  in  this  engine  from  1800  to  1840 
finally  culminated  in  the  evolution  of  one  su- 
perior type  \vhich  is  now  known  as  the  "Cor- 
nish." This  engine  gave  highly  satisfactory 
service  for  the  particular  purpose  for  which  it 
was  designed  —  the  raising  of  water  out  of  deep 
mines  where  the  constantly  increasing  depth  of 
the  shafts  necessitated  the  adaptation  of  the 
same  engine  to  the  consequent  increasing  and 
changing  loads.  It  is  constructed  upon  the  prin- 
ciple that  the  steam  within  the  steam  cylinder, 
is  used  to  lift  a  weighted  pump  plunger  which 
after  being  raised  upward  to  the  limit  of  its 
stroke,  descends  slowly  by  its  own  weight  and 
forces  upward  a  column  of  water  equal  to  that 
\veight.  The  economy  produced  by  the  expan- 
sion of  the  steam  in  the  steam  cylinder  when 
the  steam  is  cut  off  during  the  descent  of  the 
plunger  is  due  to  the  fact,  that  the  pressure  and 
power  of  the  steam  first  admitted  is  greatly  in 
excess  of  what  is  necessary  to  lift  the  weighted 
plunger.  This  excess  of  power  is  taken  up  by 
the  weights  of  the  plunger  at  the  beginning  of 
its  stroke,  and  given  out  at  the  end  when  the 
power  of  the  exhausted  steam  in  the  cylinder 
has  fallen  below  the  amount  necessary  to  move 
the  plunger,  unless  assisted  by  the  power  previ- 
ously stored  in  it.  The  length  of  the  stroke  of 
the  piston  and  of  the  plunger  being  determined 
solely  by  the  operation  of  its  steam,  equilibrium, 
and  exhaust  valves,  it  is  absolutely  necessary 
to  maintain  the  steam  pressure  at  a  uniform 
rate,  while  the  water  raised  must  be  received 
under  a  uniform  head.  In  mine  pumps,  the 
steam  cylinder  is  placed  at  the  top  of  the  shaft, 
and  the  pump  at  the  bottom,  near  the  surface 
of  the  water.  The  steam  piston  is  connected  to 
the  pump  plunger  by  a  beam  made  of  heavy 
timbers,  the  weight  of  which,  ^ogether  with  that 
of  the  weight  of  the  plunger,  forms  the  weight 
which,  after  being  lifted  by  the  steam  cylinder, 
raises  an  equal  weight  of  water  when  the  plun- 
ger descends. 

In  order  to  preserve  the  proper  relation  be- 
tween the  weight  of  the  pump  rods  and  plunger, 
and  that  of  the  water  columns,  and  also  keep 
the  engine  and  pump  at  the  proper  speed,  by 
maintaining  the  proper  difference  in  the  weight 
of  the  pump  rods  so  as  to  overcome  the  friction 
of  their  guides,  and  that  of  the  water  in  the 
delivery  pipes,  a  large  box.  called  the  "balance 
bob,"  in  which  the  adjusting  weights  in  the 
shape  of  stones  or  pieces  of  iron  are  placed,  is 
attached  to  the  upper  end  of  the  pump  rods. 
When  the  shafts  become  deeper,  and  require  the 
lengthening  of  the  pump  rods,  the  additional 
weight  of  the  new  timbers  is  counterbalanced 
by  a  readjustment  of  the  weights  in  the  "balance 
bob."  thus  adapting  the  engine  to  the  new  con- 
ditions. In  its  particular  field  of  application,  re- 
quiring only  a  slow  action  with  no  demand  for 
uniform  flow,  it  is  safe  to  state  that  it  has  never 
been  excelled  by  any  other  engine :  but,  its  in- 
ordinate size,  its  action  which  requires  the  con- 
stant watchfulness  of  the  engineer,  its  great 
first  cost  and  expensive  repairs,  makes  it  unfit 
for  waterworks,  where  the  water  has  to  be  dis- 
charged through  a  long  main  to  a  great  height 
above  the  pump,  with  a  continuous  and  uniform 
delivery.    TThe  shortcomings  of  the  Cornish  en- 
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gine,  named  above,  led  finally  to  its  complete 
abandonment  for  waterworks,  and  called  for  a 
pumping  engine  that  would  fulfill  the  new  re- 
quirements. This  demand  was  met  by  the  de- 
velopment of  the  "rotative"  engine  which,  by 
employing  revolving  instead  of  reciprocating 
pistons,  gave  a  positive  motion.  The  steam 
power  in  the  cylinder  is  applied  to  the  pump 
piston  in  various  ways  —  through  the  medium 
of  long  or  short  beams,  bell  cranks,  or  gearing, 
and  in  some  instances,  directly  through  the  pis- 
tons themselves :  in  all  cases,  however,  the  limit 
of  the  stroke  of  the  steam  piston  and  of  the 
pump  plunger  being  governed  by  a  crank  on  a 
revolving  shaft.  Attached  to  this  shaft  is  a 
fly-wheel  which  is  designed  to  assist  the  crank 
to  pass  the  centre  at  each  end  of  its  stroke,  and 
also  to  give  up  at  the  beginning  of  each  stroke 
of  the  steam  piston  the  excess  of  power  im- 
parted to  it  beyond  that  required  to  move  the 
column  of  water.  The  function  of  the  fly-wheel 
of  a  rotative  engine  is  exactly  similar  to  that  of 
the  weighted  plunger  in  a  Cornish  engine;  both 
of  the  devices  being  applied  to  their  respective 


use  of  steam  at  the  expense  of  intricate  ma- 
chinery, but  require  expensive  and  massive 
foundations  to  absorb  the  shocks  produced  by 
their  operation,  while  the  momentum  of  the  fly- 
wheel greatly  increases  the  percentage  of  possi- 
ble accidents.  The  Leavitt  engines  represent  the 
vertical,  and  the  HoUy-Gaskill,  the  horizontal 
type. 

To  follow  further  the  progress  of  pumping- 
engine  construction  up  to  the  invention  and  de- 
velopment of  the  "direct-acting  steam  pumps," 
which  now  represent  the  highest  type  of  pump- 
ing machinery,  it  is  necessary  to  take  up  the 
historical  thread  in  the  United  States.  Al- 
though steam  pumping  engines  of  the  direct-act- 
ing type,  beginning  with  the  device  invented  by 
Thomas  Newcomen  and  John  Cawley,  of  Dart- 
mouth, England  (which  was  subsequently  im- 
proved by  Watt,  who  developed  it  into  an  en- 
gine of  the  double-acting  type),  were  in  great 
use  for  many  years ;  the  greatest  improvement 
in  this  class  of  pumping  engines  was  made  by 
Henry  R.  VVorthington  of  New  York,  in  1840. 
His  invention  was  the  outcome  of  a  long  series 
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classes  of  engines  to  obtain  the  best  economy 
in  the  consumption  of  steam,  the  early  cut-off 
resulting  in  a  high  grade  of  expansion,  much 
higher  than  it  was  possible  to  obtain  by  any 
other  means  at  the  time.  They  vary  greatly  in 
design  and  in  the  details  of  construction,  and 
are  made  in  sizes  ranging  from  those  used  for 
supplying  water  to  small  towns,  up  to  some  of 
the  largest  and  most  expensive  machines  in  the 
world,  and  operate  either  vertically  or  hori- 
zontally.    They  produce  great  economy  in   the 


of  experiments  on  the  application  of  steam  to 
the  propulsion  of  canal  boats.  It  was  a  single 
direct-acting  steam  pump,  and  w'as  employed  to 
feed  the  boilers  of  his  propelling  engine,  and 
was  patented  for  the  first  time  in  1841.  A 
"direct-acting"  steam  pump  is  one  in  which  the 
power  of  the  steam  in  the  steam  cylinder  is 
transferred  to  the  piston  or  plunger  in  the 
pump  by  means  of  a  continuous  connection.  It 
has  no  revolving  parts  such  as  cranks,  shafts, 
and   fly-wheels,    like   those   of  the   rotative   en- 
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gines,  nor  tlie  balanced  beams  and  weighted 
plungers  of  the  Cornish.  Its  action  is  due  to 
the  operation  of  a  piston  by  a  uniform  pressure 
of  steam  through  the  entire  piston  stroke  against 
a  uniform  water  pressure  in  the  pump,  the  pump 
piston-speed  being  governed  by  the  difference 
between  the  power  exerted  in  the  steam  cyHn- 
ders  over  the  resistance  of  the  water  in  the 
pumps,  _  while  the  length  of  the  steam-piston 
stroke  is  limited  and  controlled  by  the  admis- 
sion, suppression  and  release  of  the  steam  used 
in  the  cylinders.  Although  steam  pumps  of  this 
type  came  immediately  into  extensive  use  for 
feeding  boilers,  and  for  supplying  moderate 
quantities  of  water  under  medium  pressure,  the 
intermittent  action  of  their  pump  pistons,  and 
consequent  irregular  flow  of  water  prevented 
them  from  being  used  in  waterworks  and  for 
other  purposes  where  large  quantities  of  water 
had  to  be  forced  through  long  lines  of  pipes.  To 
overcome  this  serious  defect,  the  same  inventor 
produced  the  improved  pump  which  is  now  gen- 
erally known  as  the  "Worthington  direct-acting 
duplex  steam  pump."  It  consists  of  two 
direct-acting  pumps  placed  side  by  side  with  the 
piston-rod  of  each  pump  connected  by  a  lever 
to  the  slide  valve  of  the  opposite  steam  cylin- 
der, so  that  the  movement  of  each  piston  in- 
stead of  operating  its  own  slide  valve,  as  in  the 
single-acting  pump,  operates  the  slide  valve  of 
the  opposite  cylinder.  The  resulting  valve  mo- 
tion is  such  that  just  before  the  piston  of  one 
pump  has  finished  its  stroke,  the  piston  of  the 
other  begins  its  movement.  The  load  of  the 
water  column  is  then  taken  up  alternately  and 
produces  a  steady  flow  without  serious  strains, 
harshness  of  motion,  and  noise,  which  character- 
ize the  action  of  the  single-acting  pumps,  in 
which  the  water  column  is  started  into  motion 
at  the  beginning,  and  arrested  at  the  end  of 
each  stroke  of  the  piston.  Although  the  sim- 
plicity of  their  mechanism,  togetlier  with  the 
cheapness  of  their  first  cost  and  the  certainty 
of  their  action,  placed  them  at  the  head  of  all 
the  machines  of  their  class,  when  considered 
from  a  mechanical  standpoint,  the  loss  of  econ- 
omy in  the  use  of  steam  continued  to  militate 
against  their  general  use  for  large  waterworks 
purposes.  Their  light  weight  prevented  the 
cutting  off  of  the  steam  in  the  steam  cylinder 
so  as  to  complete  the  stroke  of  the  pump  piston 
by  the  aid  of  the  expansive  energy  of  the  steam 
thus  cut  off.  Therefore  the  steam  applied  to 
move  the  pistons  had  to  be  applied  in  sufficient 
quantity  and  pressure  to  overcome  the  weight 
of  the  water  column  and  its  friction  through 
the  pump  and  connections,  at  the  very  begin- 
ning of  the  stroke,  and  maintained  without 
diminution  throughout  the  stroke,  up  to  its 
termination,  since  a  falling  off  in  either  volume 
or  pressure  during  any  part  of  the  stroke  would 
have  stopped  the  action  of  the  pump  instantly. 
Tliis  defect,  however,  was  completely  eliminated 
by  applying  to  them  the  principle  of  multiple 
expansion  in  the  use  of  steam  in  compound  con- 
densing steam  engines.  Another  steam  cylinder 
was  added  to  the  end  of  the  one  already  in  use, 
and  placed  in  a  direct  line  with  it  so  that  the 
high  pressure  steam  admitted  to  the  first  and 
smaller  cylinder  after  moving  its  piston  was  ex- 
hausted behind  the  piston  of  the  large  cylinder 
upon  its  return  stroke.  Still  further  economy 
was  produced  in  the  larger  compound  engines 
by  using  a  condenser  to  create  a  vacuum  in  the 


large  steam  cylinder,  thus  bringing  the  effi- 
ciency fully  up  to  that  of  the  best  high-duty 
rotative  engines  of  the  most  important  pumpmg 
plants  of  the  world,  their  yearly  records  rang- 
ing from  50,000,000  to  120,000,000  duty. 

The  duty  of  the  Worthington  pumping  en- 
gines was  still  further  increased,  and  the  en- 
tire arrangement,  from  the  power-producing  to 
the  pumping  ends,  was  made  to  represent  the 
highest  perfection  of  modern  pumping  ma- 
chinery, by  the  application  of  the  accumulator 
attachment,  a  device  originally  invented  by  J. 
D.  Davis,  in  1879,  and  perfected  by  C.  C. 
Worthington,  in  1884,  and  designed  to  cut  off 
the  steam  in  the  steam  cylinder  at  the  begin- 
ning of  the  piston  stroke,  where  it  subsequently 
expands  and  acts  as  an  auxiliary  force  at  the 
end  of  the  stroke,  while  at  the  same  time  the 
force  exerted  by  the  steam  upon  the  pump 
plunger  remains  uniform  through  the  entire 
stroke.  In  a  compound  direct-acting  steam 
pump,  it  is  attached  to  the  plunger-rod  which 
projects  through  the  outer  end  of  the  pump 
chamber.  On  the  end  of  this  rod  is  fastened  a 
cross-head  which  moves  in  guides  attached  to 
the  outer  end  of  the  pump.  On  this  cross-head, 
and  situated  opposite  to  each  other,  are  two 
semicircular  recesses.  On  the  guide  plates  are 
two  journal  boxr:,  one  above  and  the  other 
below  the  plunger-rod,  equidistant  from  it,  and 
placed  at  a  point  eqi  il  to  the  half  stroke  of  the 
cross-head.  Each  journal  bo.x  carries  a  short 
cylinder  hung  or.  trunnions,  which  allow  the 
cylinder  to  swing  backward  and  forward  in 
unison  with  the  motion  of  the  plunger  rod.  In 
these  cylinders  are  plungers  or  rams,  which  pass 
through  a  stuffing  bo.x  on  the  end.  The  outer 
ends  of  the  rams  have  rounded  projections 
which  fit  into  the  semicircular  recesses  on  the 
cross-head,  which,  as  it  moves  in  or  out,  carries 
with  it  the  plunger,  thus  tilting  the  cylinders 
backward  and  forward.  These  cylinders  are 
called  "compensating  cylinders."  When  the  en- 
gines are  used  for  pumping  water,  they  are 
filled  with  water,  and  when  used  for  pumping 
oil,  they  are  filled  with  oil.  The  pressure  on 
their  rams  is  produced  by  connecting  the  cylin- 
ders through  their  hollow  trunnions  with  an 
accumulator,  carrying  a  ram  which  moves  up 
and  down  as  the  rams  of  the  cylinder  move  in 
and  out.  This  accumulator  is  of  the  differential 
type,  the  small  lower  cylinder  of  which  is  filled 
with  water  or  oil,  in  which  the  ram  moves, 
while  the  larger  upper  cylinder  is  filled  with 
air.  On  the  top  of  the  accumulator-ram  is  a 
large  piston-head  which  fits  closely  in  the  air 
cylinder.  Therefore,  the  pressure  per  square 
inch  on  the  accumulator-ram  is  equal  to  the 
pressure  of  the  air  in  the  air  cylinder  per  square 
inch  multiplied  by  the  difference  between  the 
area  of  the  air  piston  and  that  of  the  accumu- 
lator-ram. It  is  a  matter  of  calculation  and 
construction,  which  varies  according  to  the  par- 
ticular service  for  which  a  pumping  engine  is 
designed  ;  while  the  pressure  in  the  air  cylinder 
is  controlled  by  the  pressure  in  the  main  delivery 
pipe  with  which  the  air  chamber  is  connected. 
The  effect  of  this  attachment  on  the  successful 
operation  of  high  duty  pumping  engines  may 
be  briefly  described  as  follows :  .\t  the  begin- 
ning of  the  outward  stroke  of  the  pump  plunger- 
rod,  the  compensating  cylinders  point  toward 
the  outer  end  of  the  pump,  with  their  rams  at 
an  acute  angle   with   the  plunger-rod.  and   pu.sh- 
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ing  against  its  advance  under  the  full  pressure 
of  the  accumulator  load.  As  the  plunger-rod 
advances  outward,  the  angle  between  itself  and 
the  ram  is  increased.  The  rams  recede  into 
their  cylinders,  and  their  pressure  against  the 
rod  is  decreased  until  the  pump  plunger-rod  has 
reached  the  halfway  point  of  its  stroke,  when 
the  rams  will  be  at  right  angles  to  it  —  a  posi- 
tion in  which  they  neither  retard  nor  advance  its 
movement.  As  the  pump  plunger  rod  continues 
on  its  outward  stroke,  the  angle  between  itself 
and  the  rams  is  again  decreased,  but  now  the 
rams  pointing  in  the  opposite  direction,  emerge 
from  their  cylinders,  and  exert  their  power  to 
push  the  plunger  outward  to  the  termination  of 
its  outward  stroke.  It  is  obvious  that  siitiilar 
conditions  obtain  during  the  return  stroke  of  the 
plunger,  the  effect  of  the  action  being  to  store 
up  power  at  the  beginning  of  the  stroke,  either 
forwards  or  backwards,  of  the  pump  plunger, 
when  the  steam  is  under  its  greatest  pressure, 
and  to  relieve  it  at  the  end  of  the  stroke,  when 
the  pressure  in  the  steam  cylinder  has  fallen 
away  to  its  lowest  point,  that  is,  below  the 
amount  necessary  to  move  the  plunger  against 
the  pressure  of  the   water  column. 

The  Worthington  pumps  are  all  of  the  hori- 
zontal type,  and  with  this  attachment  and  the 
use  of  multiple  expansion  steam  engines,  oper- 
ate with  absolute  freedom  from  the  noise  and 
shock  so  characteristic  of  the  crank  and  fly- 
wheel machines.  Somewhat  of  an  idea  of  the 
difference  between  the  first  duplex  Worthington 
pumping  engines  and  those  of  their  latest  con- 
struction may  be  obtained  by  comparing  that 
of  the  Charlestown,  Mass.,  waterworks,  with  its 
capacity  of  5.000,000  gallons  per  day,  with  the 
installation  at  the  Baltimore,  Md.,  waterworks 
high  service  pumping  station,  which  delivers 
18,000.000  gallons  per  day.  The  former  gave  a 
duty  of  70,000,000  foot-pounds,  while  the  duty 
of  the  latter  exceeded  140,000,000  foot-pounds 
per  thousand  pounds  of  dry  steam. 

Tlie  term  "duty"  represents  the  work  done 
by  a  steam  pumping  engine  expressed  in  mil- 
lions of  pounds  of  water  lifted  to  the  height 
of  one  foot  by  the  consumption  of  100  pounds 
of  coal,  1,000  pounds  of  dry  steam,  or  by 
1,000,000  British  thermal  units  (B.  T.  U.).  On 
account  of  the  variable  quality  of  coal,  the  two 
last  named  constants  give  the  more  correct  re- 
sults, and  are  the  values  now  employed  in  de- 
termining the  comparative  efficiencies  of  puinp- 
ing  engines,  which  range  from  20.6  per  cent  for 
the  high-duty  engines,  to  about  0.13  per  cent  for 
jet  pumps.  During  the  last  one  hundred  years, 
the  development  of  pumping  engines  has  in- 
creased their  duty  from  about  5.000.000  foot- 
pounds for  the  Newcomen  atmospheric  engines. 
to  over  170.000,000  foot-pounds  for  the  crank 
and  fly-wheel,  or  duplex  triple  expansion  pump- 
ing engines  of  the  latest  construction. 

The  "centrifugal  pump"  is  the  best  known 
representative  of  the  "impeller"  type.  It  em- 
bodies the  principle  —  that  a  body  revolving 
around  a  centre  tends  to  move  away  from  it 
with  a  force  proportional  to  its  velocity;  thus 
the  rim  of  a  revolving  wheel  imparts  a  portion 
of  its  velocity  to  any  substance  adhering  to  it, 
and  throws  it  off  when  the  force  of  the  velocity 
thus  imparted  exceeds  the  force  of  adhesion, 
as  the  mud  thrown  oflf  by  the  wheels  of  a  car- 
riage, or  the  water  from  a  mop  or  towel,  rap- 
idly  revolved   by   the   hand.     The   first   pump   of 


this  type  was  invented  by  M.  Le  Demour,  who 
sent  a  description  of  it  to  the  Academic  Fran- 
caise  in  1732.  It  consisted  of  a  straight  tube 
attached  in  an  inclined  position  to  a  vertical 
axis,  around  which  it  was  whirled  by  a  crank- 
handle.  Later  forms  were  constructed  by  tubes 
joined  in  the  form  of  a  T,  the  vertical  tube  of 
which  was  placed  in  the  water.  The  lower  end 
perforated  to  admit  the  water,  and  fitted  with 
a  valve  to  retain  the  water  in  the  vertical  tube 
when  the  pump  was  not  in  operation,  was 
placed  under  the  surface  of  the  water  and  sup- 
ported upon  a  pivot.  The  ends  of  the  hori- 
zontal discharge  tube  were  bent  down  into  a 
circular  trough  over  which  they  were  revolved. 
When  the  machine  was  revolved  rapidly  the 
centrifugal  force  which  discharged  the  water 
in  the  horizontal  tube  was  communicated  to  the 
water  in  the  vertical,  which  was  also  drawn 
out,  but  in  the  meantime  refilled  by  the  at- 
mospheric pressure.  When  it  is  required  to 
lift  large  quantities  of  water  to  a  low  elevation, 
centrifugal  pumps  may  be  used  with  greater  effi- 
ciency than  reciprocating  pumps,  the  efficiency 
of  which  diminishes  with  the  lift.  A  pump  of 
this  kind  constructed  in  Massachusetts  in  1818, 
was  equipped  with  four  blades  set  at  right  angles 
like  those  of  a  fan  blower,  and  was  used  prac- 
tically for  many  years.  An  improved  form  was 
exhibited  by  Appold  in  England,  in  1851,  which 
embodied  all  of  the  principal  features  employed 
in  the  best  pumps  constructed  since  that  time. 
It  is  stated  that  Appold's  pump  raised  continu- 
ously a  quantity  of  water  equal  to  1.400  times 
its  own  capacity  per  minute.  The  "whirlpool 
chamber,"  designed  to  utilize  the  energy  de- 
veloped by  the  whirling  water  which  in  most 
pumps  of  this  type  is  lost  as  eddies  in  the  dis- 
charge pipe,  was  suggested  by  Thomson  (Eng. ), 
and  consisted  of  a  chamber  somewhat  larger 
than  the  pump,  in  which  the  water  discharged 
by  the  pump  disk,  with  considerable  velocity, 
was  allowed  to  rotate  and  impart  its  energy  as 
an  auxiliary  aid  to  the  driving  power.  A  pump 
constructed  by  him  for  drainage  purposes,  in 
the  Barbados,  was  equipped  with  a  whirlpool 
chamber  32  feet  in  diameter,  around  a  pump 
disk  16  feet  in  diameter.  Others  of  large  size 
were  constructed  by  Easton  and  Anderson,  for 
the  North  Sea  Canal,  in  Holland,  which  were 
capable  of  delivering  670  tons  of  water  per 
minute  to  a  height  of  5  feet ;  while  the  Gwynne 
pumps  employed  to  drain  the  Ferrarese  marshes 
in  Italy,  at  the  junction  of  the  Po  di  Volano 
and  the  minor  rivers  of  lower  Lombardy,  are 
capable  of  a  combined  delivery  of  2,000  tons  of 
water  per  minute. 

A  large  variety  of  "rotary  pumps,"  although 
not  involving  the  principle  of  centrifugal  action, 
but  highly  efficient  as  "low  lift"  pumps,  are 
represented  by  the  turbine  pumps,  and  the 
screw  pumps.  One  of  the  last  named  type  was 
constructed  at  Milwaukee  to  flush  the  sewage- 
polluted  waters  of  the  Milwaukee  River,  in 
1889.  It  has  a  screw  wheel  13  feet  in  diameter, 
which,  revolving  at  a  rate  of  60  revolutions  per 
minute,  delivers  550.000.000  gallons  of  water  a 
day  on  a  lift  of  4  feet.  This  water  is  forced 
through  a  brick-lined  tunnel  12  feet  in  diameter, 
and  2.500  feet  long. 

"Impulse  pumps"  operated  by  the  impact  of 
air  compressed  by  a  falling  column  of  water  or 
other  means,  or  by  the  force  of  a  moving  col- 
umn of  water  suddenly  arrested,  are  represented 
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by  luimeroiis  machines,  of  which  the  Shone 
ejector  pump,  employed  to  lift  sewage,  is  the 
best  example  of  the  first,  and  the  hydraulic  ram, 
of  the  second.  In  the  ejector,  the  compressed 
air  rushes  in  from  the  air  compressor  at  the 
central  station  and  displaces  the  sewage  in  the 
receiving  chamber,  the  falling  sewage  auto- 
matically shutting  off  the  air  supply  when  the 
chamber  is  empty. 


Hydraulic   Ram. 

The  hydraulic  ram,  first  designed  by  White- 
hurst,  a  watchmaker  of  Derby,  England,  in 
1772,  and  subsequently  perfected  by  Montgol- 
fier,  the  famous  French  balloonist,  in  1796,  con- 
sists of  a  supply  pipe  (a);  an  air-chainber  ib) 
attached  to  the  upper  side  of  the  pipe  (a),  and 
fitted  with  a  valve  (c)  at  the  pipe  opening;  a 
valve  (d)  at  the  end  of  the  supply  pipe,  and 
a  vertical  pipe  (c),  connected  to  the  air-cham- 
ber, through  which  the  water  is  raised  to  the 
desired  elevation.  The  device  operates  as  fol- 
lows: The  valve  (d)  is  made  just  heavy 
enough  to  descend  and  open  the  lower  end  of 
the  pipe  (a)  when  the  water  filling  the  pipe  is 
at  rest.  Now  assume  that  this  valve  is  open, 
allowing  the  water  in  (0)  to  run  out.  This 
water  gradually  acquires  additional  momentum, 
which  finally  carries  the  valve  up  against  its 
scat  and  closes  the  outlet.  The  water  in  (a)  is 
thus  brought  to  a  state  of  rest  and  a  part  of  it 
enters  the  air-chamber  {b)  through  the  valve 
(f).  But,  the  instant  the  water  in  (a)  is 
brought  to  a  state  of  rest,  the  valve  (d)  de- 
scends, opens  the  outlet,  allows  the  water  to  run 
out,  and  is  again  closed  by  the  increasing  pres- 
sure, bringing  the  water  to  rest  and  forcing 
some  more  of  it  into  the  air-chamber,  thence 
through  the  pipe  (e)  to  the  point  of  delivery. 
The  action  of  the  valve  (c)  prevents  the  return 
of  the  water  from  the  air-chamber  to  the  pipe 
(a).  This  device  is  of  simple  construction,  may 
be  adapted  to  numerous  locations  in  every 
country,  and  will  operate  automatically  and  con- 
tinuously, without  any  attention  whatever,  so 
long  as  the  surface  of  the  water  at  the  source 
of  supply  is  kept  at  the  same  elevation,  so  as  to 
insure  a  uniform  pressure  against  the  valve 
(d).  When  the  perpendicular  distance  from  the 
source  of  supply  to  the  valve  (d)  is  small,  and 
the  water  is  required  to  be  raised  to  a  com- 
paratively great  height,  pipe  (a)  must  be  made 
of  sufficient  length  to  prevent  the  water  from 
being  forced  back  into  the  .source  of  supply 
when  the  valve  (d)  closes.  It  is  also  neces- 
sary to  maintain  the  supply  of  air  in  the  air- 
chamber,  which  in  titne,  under  the  great  pres- 
sure, becomes  depleted  by  being  incorporated 
with  the  water.  In  small  rams  a  sufficient 
amount  of  air  enters  through  the  valve  (rf). 
but  in  rams  of  considerable  size  a  small  "snift- 
ing  valve,"  attached  to  another  chamber  imme- 
diately below  the  air-chamber,  automatically 
supplies  the  additional  air  whenever  it  is  neces- 
sary. 
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Pumps,  Compressed  Air.  During  recent 
years  much  progress  has  been  made  in  the  art 
of  pumpmg  water  by  compressed  air.  At  first 
all  systems  of  lifting  water  or  liquids  by  means 
of  compressed  air  were  deemed  extravagant, 
but  the  development  of  various  systems  has 
been  such  that  water  may  be  pumped  with 
marked  economy  and  rapidity  by  compressed 
air. 

Plunger  Pump  — The  direct-acting  piston 
plunger  pump,  of  snnple  or  duplex  type,  is 
operated  with  little  economy  in  steam  consump- 
tion. It  is  one  of  the  most  uneconomical  de- 
vices known.  One  hundred  and  fifty  pounds  of 
steam  per  horse-power  per  hour  is  about  a  fair 
figure  to  take  for  this  machine.  Experiments 
have  shown  that  under  average  conditions  hard- 
ly 50  per  cent  of  the  indicated  horse-power  of 
the  driving  cylinder  is  utilized  in  the  pump  cyl- 
inder, the  rest  being  absorbed  partly  by  the 
engine  as  machine  friction  and  particularly  by 
the  friction  of  the  water  in  passage  through 
valves    and   chambers. 

The  plunger  pump  consists  essentially  of 
two  parts,  an  air  end  and  a  water  end.  The 
working  fluid,  which  must  either  be  steam  or 
compressed  air,  operates  a  piston  which  trans- 
nuts  its  energy  through  the  piston  rod  which, 
in  turn,  causes  the  pump  plunger  to  reciprocate 
.and  thereby  pump  water.  A  simple  and  effi- 
cient method  for  pumping  by  air  in  the  plunger 
system  is  known  as  the  "return  pipe"  or  "closed 
circuit"  system.  In  this  the  same  air  is  used 
over  and  over  again,  the  exhaust  from  the 
pumps  being  piped  back  to  the  compressor  un- 
der a  limited  back  pressure.  In  this  case  the 
compressed  air  is  a  transmitter  of  power  just 
as  a  belt  or  transmission  rope,  but  the  air  never 
wears  out,  may  be  carried  to  any  distance  and 
at  any  angle,  has  little  inherent  friction,  and 
possesses  the  highest  efficiency  in  transmission. 
The  system  eliminates  all  trouble  from  freezing 
since  the  air  is  used  repeatedly  and  moisture 
once  removed  cannot  be  returned.  While  it 
requires  two  pipe  lines  instead  of  one,  the  pipe 
cost  is  frequently  less  because  of  the  smaller 
pipe  size  permitted.  The  pump  cylinders  will 
be  smaller  because  of  the  higher  mean  effective 
pressure,  and  the  losses  in  clearance,  often 
enormous,  are  entirely  eliminated.  The  great 
economy  in  this  system  is  secured  in  comores- 
sion,  since  the  scheme  is  based  upon  the  well- 
known  fact  that  the  greatest  losses  in  compres- 
sion are  thermodynamic,  which  losses  are 
exaggerated  at  the  lower  pressures.  For  exam- 
ple. 13.42  horse-power  will  compress  100  cubic 
feet  of  free  air  to  60  pounds  pressure,  starting 
at  atmospheric.  This  same  energy  will  com- 
press  100  cubic  feet  of  free  air  to  350  pounds. 
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when  beKinning'  compression  at  60  pounds,  giv- 
ing on  the  return  pipe  system  290  pounds  avail- 
able pressure  with  60  pounds  back  pressure.  A 
reheater  on  the  pump  will  secure  additional 
economy.  Losses  through  leakage  and  trans- 
mission are  supplied  by  a  small  "booster"  com- 
pressor. 

Another  method  of  securing  high  economy 
is  to  employ  compound  or  triple  pumps,  reheat- 
ing the  air  after  each  expansion.  This  may 
reduce  the  air  consumption  to  H  or  ^  its 
value  in  the  simple  pump  of  the  same  capacity. 
In  some  cases  this  same  result  may  be  secured 
by  the  use  of  three  pumps  in  series,  reheaters 
being  used  as  before  after  each  expansion  and 
the  exhaust  from  one  pump  being  supplied  to 
the  next,  with   a  larger  air  cylinder. 

Displacement  Pumps. —  The  displacement 
pump  is  almost  the  essence  of  pumping  sim- 
plicity and,  if  its  first  promises  were  borne  out, 
It  would  be  a  most  powerful  factor  in  pumping 
oroblems.  As  it  is,  within  its  recognized  field, 
it  has  shown  a  fitness  which  qualifies  it  espe- 
cially for  the  work.  In  brief,  it  consists  of  two 
barrels  or  cylinders  which  are  filled  and  dis- 
charged alternately  —  the  charge  in  each  cylin- 
der being  directly  discharged  or  displaced  by 
the  admission  of  the  required  volume  of  com- 
pressed air  through  a  valve  automatically  con- 
trolled. 

The  fundamental  requirement  is  a  complete 
submergence  of  three  to  six  feet.  The  cylinders 
are  filled  at  no  expense  of  power  and  discharged 
with  a  minimum  of  friction  losses.  Dirt,  sand, 
or  grit  will  not  interfere  with  its  operation. 
Such  a  pump  starts  and  stops  automatically  and 
uses  air  exactly  in  proportion  to  the  amount 
of  water  discharged.  It  will  run  for  weeks 
without  attention  and  requires  practically  no 
repairs.  Standard  sizes  have  capacities  up  to 
1,500  gallons   per  minute. 

The  height  to  which  these  pumps  will  lift 
water  is  limited  only  by  the  air  pressure  used, 
and  by  an  arrangement  of  several  pumps  in 
series  almost  any  height  may  be  attained  with 
ordinary  moderate  air  pressures.  In  mine  work 
the  displacement  pump  is  especially  useful  in 
handling  accumulated  water  in  sumps,  dips,  en- 
tries, etc.  It  is  also  peculiarly  effective  in 
subways  and  tunnels,  in  automatically  discharg- 
ing the  seepage  or  leakage  water  which  accu- 
mulates. It  may  also  serve  in  the  basement  of 
factories  and  warehouses  which  are  subject  to 
occasional  inundations  by  floods  or  high  water. 
The  same  apparatus,  but  in  sliglitly  modified 
form,  is  employed  for  elevating  acids  and  heavy 
chemical  solutions  or  for  pumping  marl,  paints 
and  other  semi-fluids.  In  this  case  the  air  valve 
is  so  located  that  it  is  not  affected  by  contact 
with  the  liquid  or  by  the  corrosive  fumes  aris- 
ing therefrom.  The  capacity  of  the  displace- 
ment pump  is  determined  by  the  size  of  the 
cylinders  or  chambers  and  the  volume  of  air 
available.  Employing  air  at  ordinary  pressure 
from  a  common  single  stage  air  compressor 
with  a  lift  not  exceeding  250  feet,  the  efficiency 
of  the  displacement  pump  is  higher  than  that 
of  the  usual  direct-acting  plunger  pump  under 
the  same  conditions  of  lift  and  pressure.  There 
are  three  distinct  types  of  these  pumns  known 
as  the  Latta-Martin,  Halsey,  and  Harris  or 
"return-air." 

The      Latta-Martin      system      employs      two 
tanks,  side  lay  side,   with   a  valve  arrangement 


controlling  the  admission  and  discharge  of  water 
and  air.  In  operation  the  pump  is  completely 
submerged  and  one  cylinder  fills  by  gravity 
while  air  is  forcing  out  the  water  from  the 
other.  When  this  cylinder  is  empty,  the  air  is 
automatically  released,  water  enters  and  com- 
pressed air  is  applied  to  empty  the  other  cylin- 
der.    The    discharge    water   flows   continuously. 

The  Halsey  system  employs  a  single  tank 
and  must  be  submerged  to  insure  good  opera- 
tion. Tlie  tank  fills  by  gravity,  and  as  the  water 
enters  it  causes  the  float  to  rise,  which,  when 
near  the  top  of  the  tank,  drops  a  valve  and 
permits  the  influx  of  compressed  air  to  dis- 
charge the  water.  The  flow  of  water  is  inter- 
mittent. Neither  the  Latta-Martin  nor  the  Hal- 
sey system  uses  compressed  air  expansively, 
and  as  a  result  there  is  considerable  energy  lost. 

The  "return-air"  system  overcomes  the  dif- 
ficulty of  not  employing  air  expansively  and  in  it 
no  floats  and  no  air  valves,  outside  the  engine 
room,  are  employed  and  the  same  air  is  used 
over  and  over  again,  thus  eliminating  the  effect 
of  clearance.  This  system  employs  two  tanks 
and  its  operation  consists  in  brief  of  turning 
air  out  of  one  tank  and  forcing  it  into  the 
other,  and  in  so  doing  will  draw  water  into  the 
former  and  force  it  out  of  the  latter.  The 
charge  of  air  in  the  system  is  so  adjusted  that 
when  one  tank  is  empty  the  other  is  full,  and 
at  that  moment  the  switch  will  be  automatically 
thrown,  reversing  the  pipe  action  and  thereby 
reversing  the  action  of  the  tanks.  Of  all  sys- 
tems of  pumping,  the  Harris  is  certainly  the 
most  economical  and  efficient.  LTsing  the  air 
expansively,  all  the  inherent  energy  of  com- 
pressed air  is  used,  and  no  mechanism  being 
submerged,  there  is  no  chance  for  the  system 
to  become  inoperative  due  to  breakage  or  a 
demand  for  repairs.  This  system  may  be  em- 
ployed for  pumping  mixtures  of  sand  and  water, 
and  operates  with  a  marked  degree  of  economy 
and  reliability. 

Power  Driven  Pumps. —  The  greatest  advan- 
tage in  the  use  of  the  power  driven  pump,  when 
the  air  is  the  driving  fluid,  lies  in  the  fact 
that  it  permits  the  expansive  use  of  the  com- 
pressed air,  resulting  in  a  considerable  saying 
and  economy.  Power  pumps  consist  essentially 
of  expansive  air  engines,  which  may  be  either 
direct  connected,  belted  or  geared  to  some  form 
of  duplex  or  triplex  plunger  pump,  rr  tj  the 
simple,  compound  or  turbine  types  of  centrifugal 
pump  in  its  various  forms.  Compressed  air  is 
supplied  to  the  air  engine  from  some  distant  air 
compressor  and  this  air  engine,  when  specially 
designed  for  the  use  of  air  involving  considera- 
tions of  air  valves  and  low  clearance,  operates 
with  efficiency  and  economy.  Wliere  the  mag- 
nitude of  the  operation  justifies  it,  the  use  of 
the  "return  pipe"  system  with  expansive  engines 
will,  in  connection  with  reheaters,  secure  the 
very  highest  efficiency. 

'Air  /,!/■?.— -  Opinions  differ  as  to  the  theory 
of  the  air  lift.  A  common  air  lift  is  one  where 
we  have  a  driven  well  in  which  the  water  is 
approximately  near  the  surface.  We  place  in 
this  well  a  large  pipe  for  the  discharge  of  the 
water.  This  is  known  as  the  "eduction  pipe." 
This  pipe  does  not  touch  the  bottom  of  the 
well,  but  is  lifted  above  it  so  as  to  admit  freely 
the  water  through  its  lower  end.  Alongside 
this  pipe,  cither  on  the  outside  or  within,  is  a 
second   but   smaller  pipe,   properly   proportioned 
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and  intended  to  convey  compressed  air  to  a 
point  near  the  bottom  of  the  eduction  pipe. 
The  air  pipe  is  connected  with  an  air  receiver 
on  the  surface,  which  is  in  or  near  the  engine 
room  in  which  free  air  is  compressed.  Before 
turning  on  tlie  air  the  conditions  in  the  well 
show  water  at  the  same  level  on  the  outside 
and  inside  of  the  eduction  pipe.  At  the  first 
operation  we  must  have  sufficient  air  pressure 
to  discharge  the  column  of  water  which  stands 
in  the  eduction  pipe.  This  goes  out  en  masse, 
after  which  the  pump  resumes  a  normal  con- 
dition, the  air  pressure  being  lowered  and 
standing  at  a  point  corresponding  with  the  nor- 
mal conditions  in  the  well.  This  is  determined 
by  the  volume  of  water  which  a  well  will  yield 
in  a  certain  time  and  the  elevation  to  which 
the  water  is  discharged.  It  was  first  supposed 
that  in  all  air  lift  cases  the  water  was  discharged 
because  of  the  aeration  of  Te  v^fater  in  the 
eduction  pipe  due  to  the  intimate  commingling 
of  air  and  water.  Bubbles  of  air  rising  in  a 
water  column  not  only  have  a  tendency  to  carry 
particles  of  water  with  the  air,  but  the  column 
is  made  lighter,  and,  with  a  submergence  or 
weight  of  water  on  the  outside  of  the  eduction 
pipe  there  would  naturally  be  a  constant  dis- 
charge of  air  and  water.  This  is  known  as  the 
Frizell  system,  and  where  the  lifts  are  moder- 
ate, that  is.  where  the  water  in  the  well  reaches 
a  point  near  the  surface,  it  is  very  likely  that 
the  discharge  is  due  to  simple  aeration. 

Most  air  lift  propositions  are  deep  well  cases, 
that  is,  the  water  is  lifted  a  distance  greater 
than  25  feet.  Aeration  will  not  expel  such 
water,  so  the  idea  of  piston-like  layers  of  air 
and  water  is  developed.  The  economy  of  the 
air  lift  system  is  in  direct  proportion  to  the 
capacity  of  the  well  to  form  these  piston-like 
layers,  and  the  reason  why  they  are  formed  is 
that  after  the  first  discharge,  there  is  kept  up  a 
constant  struggle  between  the  air  under  pres- 
sure .tnd  the  head  of  water  on  the  outside  of 
the  pipe,  each  one  seeking  to  enter  the  lower 
end  of  the  eduction  pipe. 

When  the  air  pressure  is  greater  than  that 
due  to  the  head  of  water,  a  certain  volume  of 
compressed  air  ir  admitted  into  the  eduction 
pipe.  The  water  ir  a',  that  time  moving  rapidly, 
that  is,  its  momentum  has  been  established.  The 
air  takes  up  this  velocity  and  goes  upward  with 
the  water.  If  a  sufficient  quantity  of  air  has 
been  admitted  in  proportion  to  the  diameter  of 
pipe,  and  if  there  is  a  sufficient  pressure  in 
this  pipe  to  prevent  the  free  discharge  of  the 
air,  h  ' :  readily  seen  how  this  bubble  of  air 
spreads  itself  across  the  diameter  of  the  pipe 
in  a  piston-like  condition.  The  reason  why  this 
piston  ;s  not  elongated  and  continuous  is  that 
the  free  discharge  of  the  air.  aided  by  the 
velocity  with  which  everything  in  the  eduction 
pipe  is  moving,  causes  a  fall  in  the  air  pressure 
iust  sufficient  to  allow  the  water  head  to  press 
the  water  into  the  air  space,  or  the  open  end 
of  the  eduction  pipe.  In  other  words,  as  the 
air  pressure  is  slightly  lower,  the  water  pres- 
sure, which  was  nearly  equal  to  the  air  pressure, 
becomes  a  little  greater  and  the  piston-like  layer 
of  water  enters  the  pipe,  shutting  ofif  the  air. 
This  "chunk"  of  water  rises  in  the  eduction 
pipe  with  velocity  equal  to  that  of  the  air,  and 
as  it  has  plugged  ofT  the  air  nozzle,  there  is  a 
momentary  rest,  during  which  the  air  has  a 
chance  to  accumulate  greater  pressure,  and  just 


as  soon  as  this  pressure  overcomes  that  of  the 
water,  the  conditions  are  reversed  and  another 
"chunk"  of  compressed  air  is  discharged  into 
the  pipe,  shutting  off  the  water  for  an  instant. 
This  process  is  continuous  and  as  regular  as 
the   movement   of  a  pendulum. 

As  these  "chunks"  of  air  approach  the  sur- 
face, they  are  gradually  enlarged,  because  of 
the  reduced  load  upon  them,  and  it  is  likely 
that  before  they  reach  the  surface  there  is  a 
general  breaking  up  of  the  piston-like  layer 
condition.  The  Pohle  system  of  air  lift  is  prob- 
ably the  best  known.  Sand,  grit  and  small 
stones  are  no  obstacles  in  the  satisfactory  oper- 
ation of  this  system.  As  a  matter  of  fact,  in 
many  instances,  the  capacities  of  the  wells  have 
been  increased  by  opening  up  the  well  more 
thoroughly,  by  removing  sand.  Water  pumped 
by  this  system  is  purified,  due  to  aeration.  The 
system  is  not  limited  as  to  the  quantity  of 
water  that  can  be  handled.  This  will  depend 
upon  the  capacity  of  the  wells  to  furnish  the 
water.  The  height  of  tlie  lift  is  unlimited,  as 
well   as   the   submergence. 

Edward  F.  Schaefer,  M.M.E., 
Ingersoll-Rand  Company,  New  York. 

Pun,  a  play  upon  words  alike  or  similar  as 
to  sound,  but  different  as  to  sense.  The  pun 
has  been  familiar  to  all  literatures,  and  in  an- 
cient times  was  used  even  in  a  serious  context. 
This  was  true  also  in  England  of  the  17th  and 
i8th  centuries.  Puns  are  met  with  in  the  trage- 
dies of  Shakespeare;  in  the  works  of  the  quaint 
Fuller ;  in  the  discourses  of  Bishop  Andrewes. 
The  divines  of  colonial  America  did  not  lack 
for  them.  Mathey  Byles  won  his  reputation  for 
wit  chiefly  through  the  appositeness  and  felicity 
of  his  puns.  Thus,  being  a  sturdy  loyalist,  he 
was  for  a  time  kept  under  surveillance  by  a 
sentinel  whom  he  called  his  "observe-a-Tory.* 
A  parishioner  called  upon  him,  and  Byl:,  not- 
ing his  ulcerated  jaw,  sent  him  to  Copley,  the 
artist,  to  have  his  tooth  drawn.  Among  famous 
English  punsters  may  be  cited  Sydney  Smith, 
Lamb,  Theodore  Hook,  Wilberforce,  and,  above 
all.  "Tom"  Hood,  most  inveterate  and  happy 
of  the  coterie,  who  even  remarked  of  a  certain 
undertaker  that  he  appeared  ,^nxious  to  "win  a 
lively  Hood."  The  pun  has  frequently  been  de- 
rided as  an  unworthy  form  of  wit.  John  Donne 
is  reported  to  have  said  that  'He  who  v/ould 
make  a  pun  would  pick  a  pocket" ;  and  Holmes, 
in  the  'Autocrat,'  after  denouncing  verbicide, 
gives  a  pyrotechnic  display  of  excellent  puns. 
It  is  true,  however,  that  the  pun  has  found  ad- 
vocates in  divines,  philosophers,  statesmen  and 
literati.  Many  puns  convey  a  weight  of  mean- 
ing which  could  hardly  be  secured  by  sentences 
of  paraphrase. 

Punch,  a  well-known  English  comic  weekly, 
the  most  famous  journal  of  the  kind.  The 
;,uccess  of  Philipon's  Paris  'Charivari'  in- 
duced a  staff  of  several  Englishmen  —  some,  as 
Douf;la3  Jerrold,  Thackeray,  and  John  Leech, 
since  famous  —  to  organize  for  the  publication 
of  a  'London  Charivari,'  of  which  whole  pages 
of  text  had  been  set  up,  when  the  scheme  col- 
lapsed. This  undertaking  had,  however,  some 
indirect  influence  on  the  subsequent  'Punch.' 
The  idea  of  'Punch'  appears  to  have  been  due 
originally  to  Ebenezer  Landells.  a  Northumhrian 
wood   engraver   and   draughtsman,   and   to  have 
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been   developed  by   Henry   Mayhew,   a  brill  ant 
luonorist  of  the  tune.    "Mr.  Punch"  was  the  Ira- 
d.uonal   jester  of   the  puppet-show   transformed 
into  "the  laughing  philosopher  and  man  of  let- 
ters; the  essence  of  all  wit,  the  ^°"«"'fatimi  of 
all  v^isdom."     As  finally  agreed,  Mayhew,  Mark 
Lemon,  and  Stirling  Coyne  were  to  be  co-ed.tors, 
Landel  s   was   to   find   drawmgs  and  engravmg, 
ami  Uouglas  Jerrold  and  GUbert  a  Beckett  were 
to  be  among  the  outside  contributors.     Ihe  hrst 
lumber  appired  on  17  July  .841.    In  two  days 
two  editions,  each  of  S.ooo  copies  were  sold  out. 
Af°er  some  early  vicissitudes,   >Punch'.  became 
an  English  institution.    A  list  of  Us  ^vnters  and 
artists  includes  many  famous  names  besidcb  the 
jovial   Lemon  and  the  caustic  Jerrold;    Ihack- 
erav.  "Tom'>  Hood,  Charles  Lever,  «|om»  lay- 
lor."    Cuthbert     Bede.     Horace     Smith,     Shirley 
Brooks.  F.  C.  Burnand.  Artemas  Ward.  b.  A. 
Sala,  H.  W.  Lucy:  John  Leech.  H.k.  Browne 
(ophiz").  Sir  John  Tenniel.  (jeorge  Du  Mauner, 
Stacv    Marks.    Sir    John    MiUais,    Lmley    Sam- 
bourne,    and   others.      The   editors    have    been: 
Mark  Lemon,   1S41--0;   Shirley   Brooks^f,?-,-»| 
M-om»  Tavlor.  t8r4-So:  and  b.r  h.  C.  Burnand, 
1880—.     *  Punch'    has  done  much   not  only  to 
richt  erave  wrongs,  but  to  laugh  out  ot  court 
various  shams,  fads,  aflfeotations.  and  forms  ot 
ostentation.     In  British  politics  it  has  remained 
wholly  free  from  p^irty  bias.    The  present  appli- 
cation  of   the   word   "cartoon*   originated   with 
•Punch.'  the  occasion  being  the  hrst  great  exhi- 
bition of  cartoons    for   the   Houses    ot    harha- 
ment    tjuly   ,&4.0.   when   Mr    Punch  appeared 
with  a  rival  series  of  sarcastic  designs.    •Punch 
has    sometimes   been    unfairly   attacked    tor   its 
insularity.     Consult:    Spielmann,    'The   History 
of     « Punch"*      (.iSoO:     'An     Evening     with 
Punch'     (,i805">.    selections    from    the    hrst    50 
yS^:   A    \V:   a   Beckett,    ^The  a   Becketts  of 
Punch^    1.1003). 

Punch,  a  be\-€rag«.  commonly  composed 
of  wine  or  spirits,  water,  lemon  juice,  and  sugar. 
with  occasionallv  an  addition  of  some  spice,  as 
nutmeg  or  cinnanwn.  These  are  usually  mixed 
in  the  r^nuisite  proportions  in  a  large  bow-l  made 
for  the  punv-'se  —  hence  called  the  punch-howl. 
The  he\-erage  is  compounded  as  foUow-s :  bqueeie 
the  iuic«  out  of  three  or  four  lemons  into  a  jug, 
adding  thereto  the  peel  of  one  lemon  cut  m 
•slices,  12  ounces  of  lump  sugar,  and  three  and  a 
half  pints  of  Kv.Ung  water;  infuse  this  mixture 
for  half  an  hour,  then  pour  into  the  punch- 
bowU  and  add  of  rum  and  brandy  rather  less 
than  a  pint  of  each,  \arieties  ot  punch  are 
called  after  one  cf  •."  '      ^  -dtents, 

tin.    milk,    orange.  -  .  "^t"'- 

f,       •         ,  ;    -  ■,  trom 

[„■  .■,  from  tlie 

IT,.  number  of 

the  ingredients. 

Punch.     Sec  Met.vl-wx^rkixg  M.\chixery. 

Punch  and  Jucty.  in  Gro.-.t  Brit.iin  and  some 

European  o, ^     "    '       -       ' -ot-show 

frequentb-  ^  *^^*, 

of  Punch  0  ^1  tf"* 

Neapolitan  -^^';« 

are  purelj-  i"  ^    -  ,t  «».« 

advenwres    of    Fvsiic;-.    i  >i>-    >» 

found  in  a  ballad,  the  d.-.  x-s  not 

appear   to   be   anterior   to    ir-:,^  * 

corresponds  prettj-  closeb"  'nth  th.: 


tions  given  in  our  streets.  The  show  embodies 
a  domestic  tragedy,  followed  by  a  supernatural 
retribution,  the  whole  of  which  is  treated  in  a 
broadly  farcical  manner.  Punch  himself  is  rep- 
resented as  short  and  thick-set,  with  an  immense 
hump  upon  his  back,  a  wide  mouth,  long  chm, 
and  hooked  nose,  and  wearing  a  three-pointed 
cap.  His  wife,  Judy,  who  is  in  some  respects 
his  counterpart,  and  his  dog,  Toby,  are  im- 
portant characters  in  the  performance.  See  also 
Puppet-shows. 

Pun'cheon,  a  liquid  measure  of  capacity 
containing  from  84  to  120  gallons.    See  W  eights 

AKD    Me.\SURES. 

Punchinello,  pun-chi-nel'o  (from  pulci- 
ncllo),  an  Italian  mask  or  marionette.  ihe 
Abbate  Galiani  derives  the  name  from  a  mis- 
shapen but  humorous  peasant  from  Sorento,  who 
had  received  it  Ubout  the  middle  of  the  17th 
centurv)  from  his  bringing  chickens  {pulcineUe) 
to  market  in  Naples,  and  who,  after  his  death, 
was  personated  in  the  puppet-shows  of  the  ban 
Carlino  theatre,  for  the  amusement  ot  the  peo- 
ple, to  whom  he  was  well  known.  See  also 
Puppet-Shows. 

Punctuation,    from    the    Latin    functus,    "a 
point."  is  the  term  used  to  designate  the  use  of 
certain  points,  or  marks,  for  the  purpose  of  sep- 
arating words  from  each  otlier  in  sentences  and 
parts   of   sentences.     The   convenience   of   sucti 
separation  is  too  obvious  at  this  time  to  need 
support  bv  argument,  but  the  tact  is,  neverthe- 
less   tliat'for  manv  centuries  atter  writing  had 
first  been  used  there  was  nothing  to  indicate  tlie 
pauses,   or   divide   a   book  into   sentences.     Wo 
attempt  to  punctuate  is  apparent  m  the  earlier 
manuscripts  and  inscriptions  of  the  Greek?,     it 
was  in  Alexandria  that  punctuation  originated, 
when  that  citv  was  the  centre  ot  ancient  learn- 
in?     The  open  space  to  the  lett  ot  a  line  which 
indicates  the  beginning  of  a  paragraph  made  its 
appearance  on  papyri  at  Alexandria.    ITie  early 
sisms  intended  for  punctuation  were  at  brst  used 
in   poetrv   onlv,   to   enable    readers   to   compre- 
hend the"  meaning  hidden  in  obsolete  words  and 
involved  and  difficult  verses.    Ages  passei  how- 
ever   before   anv   form   of   punctuanon  became 
general,  and  it  "was  not  until  the  9th  century 
after  Christ  that   the   division  ot   sentences   by 
full-points  and  colon  and  semi-colon  marks  tooK 
place.     The  comma  was  the  same  as  to-day,  a 
large  dot  or  double  dot  indicated  the  full- stop, 
and  a  high  dot  stood  for  a  colon  or  semi-colon. 
Modem   punctuation   has   no  hard  and   last 
rule,  and  this  is  especially  the  case  m  Engl'^"- 
writers  of  standing   exen"    -    -r   ";'       ■.aaest 
latiuide  in  this  respect,     i-  -  -^^^  '" 

standard  works  are  carrit -^■-       -  c-Jt 

comma,  while  in  hooks  of  equal  repute  commas 
are  plcntifullv  used  where  no  pauseis  »?!«!:"?'; 
Propcrlv  speaking  a  conima  s:gr..ties  a  siignt 
turn  in  a  sentence :  the  semi-color,  is  used  where 
there  is  a  chansre  too  ir.-.portant  for  a  conima, 
and  the  full-point  or  pcnod  marks  the  cio>e  ot 
a  sentence.  The  colon  is  not  otten  used,  and 
wVn  it  is  used  it  is  where,  as  a  rule,  a  tull- 

point  X-      ■     ■      better.     This  - -  ^^«"l 

of  the  .  .    Ther«isa  .  -      -Jency 

to  ur.-u       o   ...  the  use  of  pu. 

Pundit,  or  Pan<fit.  an  Indian  title  for  men 
who  devv^te  themseh-es  to  the  pcrstnt  01  learu- 
it^.  cspeciallj-  on  T<t^:ioos  sobjects.     It  corre- 
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spends  with  the  modern  title  of  "Doctor."  It  is 
especially  applied  to  certain  men  who  in  the 
igth  century  after  being  instructed  by  the  Eng- 
lish in  the  science  of  geodesy  have  explored  and 
surveyed  Tibet,  and  other  areas  of  Asia  gen- 
erally inaccessible  to  Europeans.  The  most  not- 
able of  them  were  Mohammed  i  Hamid,  who 
went  (1863-4)  over  the  Karakoram  Pass  to  the 
Yarkand  River;  the  famous  Naing  Singh,  who, 
between  1865  and  1875,  brought  back  valuable 
results  from  his  travels  in  Tibet,  and  discov- 
ered the  northern  springs  of  the  Indus;  Mirza 
Sudja,  who  (1868-^)  crossed  the  Little  Pamir 
to  Kashgar  and  Ley;  Haider  Schah,  who  in 
1870  made  an  expedition  to  Faizabad  in  the  val- 
ley of  the  Oxus,  and  later  explored  the  moun- 
tain ranges  between  Cabul,  Bokhara,  and  East 
Turkestan.  Consult:  Garbe,  'Indische  Reise- 
skizzen'    (1889). 

Punic  (pu'nik)  Wars,  in  ancient  history, 
the  general  name  applied  to  three  great  wars  be- 
tween the  Romans  and  the  Carthaginians.  The 
first  (264-241  B.C.)  was  for  the  possession  of 
Sicily,  and  ended  by  the  Carthaginians  having 
to  withdraw  from  the  island.  The  second 
(218-202  i!,c.),  the  war  in  which  Hannibal 
gained  his  great  victories  in  Italy,  was  a  death 
struggle  between  the  two  rival  powers ;  it  ended 
with  decisive  victory  to  the  Romans.  The  third 
(149-146  B.C.)  was  a  wanton  one  for  the  de- 
struction of  Carthage,  which  was  effected  in  the 
last-named  year. 

Pu'nica.      See  Pomegranate. 

Pun'ishment,  a  term  which  originally  sig- 
nified pairi  inflicted  on  or  endured  by  a  person 
as  a  satisfaction  or  atonement  by  him  for  some 
offense  which  he  had  committed ;  it  embodied, 
in  fact,  the  idea  of  retaliation,  and  this  appears 
to  have  been  the  earliest  notion  of  punishment 
which  most  nations  possessed.  It  occurs  among 
the  early  Greeks ;  the  Romans  recognized  it  in 
the  laws  of  the  Twelve  Tables;  and  it  was  the 
principle  of  the  well-known  provision  of  the 
Mosaic  law,  "an  eye  for  an  eye,"  etc.  In  this 
country  punishment  by  death  is  called  capital 
punishment.  See  Capital  Punishment;  Law, 
Criminal;  Prison;  etc. 

_  Punjab,  pun  jab',  or  Panjab  (Persian,  "Five 
Waters"),  an  extensive  territory  in  the  north- 
west of  Hindustan,  formerly  under  the  domin- 
ion of  the  Sikhs,  but  in  1849  attached  to  the 
presidency  of  Bengal.  It  is  so  called  from  its 
position,  being  intersected  by  the  five  great 
rivers  which  unite  to  pour  their  waters  into  the 
Indus.  In  1901  the  northwestern  part  of  the 
Punjab  was  separated  to  form  a  chief  commis- 
sionership  under  the  government  of  India  (see 
Northwest  Frontier  Province).  The  lieu- 
tenant-governorship as  thus  limited  is  bounded 
on  the  east  by  Kashmir,  Tibet,  and  the  river 
Jamna,  which  separates  it  from  the  Northwest 
Provinces;  on  the  south  by  Sind  and  Rajpu- 
tana,  the  river  Sutlej  being  in  part  a  boundary 
river;  on  the  west  by  Baluchistan  and  the  new 
province ;  and  on  the  north  by  the  new  province. 
For  administrative  purposes  it  is  divided  into  six 
divisions  (Delhi,  Jalandhar,  Lahore,  Rawal- 
pindi, Derajat,  and  Peshawar)  comprising  28 
districts.  Lahore  is  the  capital,  but  Delhi  is  the 
largest  town.  Before  the  separation  of  the 
Northwest  Frontier  Province  the  total  area  was 
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110,667  square  miles;  now  it  is  97,020  square 
miles.  The  area  of  the  native  states  is  38,299 
square  miles.  The  population  of  the  unreduced 
province  was  in  1891,  20,866,847;  in  1901, 
22,449,484.  The  population  on  the  present  area 
of  the  province  in  1891  was  19,984.  The  native 
states  contained  4,263,280  inhabitants  in  1891, 
4,438,816  in  1901. 

General  Description. —  Though  there  are  im- 
portant   mountain    ranges    in    Rawalpindi    and 
neighboring  districts,  the  surface  is  for  the  most 
part  an  extensive  plain,  sloping  from  the  north- 
east  to   the   southwest,   in   the   direction  of  the 
six    rivers   by    which    it   is   so   abundantly   irri- 
gated.    These  rivers    (proceeding  from  west  to 
east)     are     the     Indus,     the     Jhelam     (ancient 
Hydaspes),     Chenab     (ancient     Acesines),     the 
Ravi     (ancient   Hydraotes),   the    Beas    (ancient 
Hyphasis),  and  the  Sutlej    (ancient  Hesudrus). 
The  Jhelam  and  Chenab  unite  their  waters,  and 
then  are  joined  by  the  Ravi ;  the  united  stream 
is  then  augmented  by  the  Sutlej,  which  has  pre- 
viously received  the  Beas.     The  combined  wa- 
ters  of  these   rivers   form   the   Panjnad,   which 
joins  the  Indus  near  Mithankot.     The  rivers  of 
the  Punjab  divide  it  into  five  districts,  or  doabs 
(countries    between    two    rivers),    namely,    the 
Sind-Sagar     Doab,     between     the     Indus     and 
Jhelam ;  the  Jech  Doab,  between  the  Jhelam  and 
Chenab;  the  Rechna  Doab,  between  the  Chenab 
and  Ravi ;  the  Bari  or  Manja  Doab,  between  the 
Ravi   and    Beas;   and   the   Jallandar   Doab,   be- 
tween the  Beas  and  Sutlej.     Of  these  the  first 
is  by  far  the  largest,  but  also  the  most  sterile 
and   least   inhabited,   abounding  with   bare   emi- 
nences and  rugged  declivities,  interspersed  here 
and   there   with    rich   and    fertile   valleys.     The 
second  is  mostly  level,  and  has  been  described  as 
"a   sterile   waste  of  underwood,"   the  abode   of 
shepherds,    and    scantily    irrigated;    the    Rechna 
Doab  is  bare  and  neglected,  though  susceptible 
of  high  cultivation ;  the  Bari  Doab,  though  bare, 
has  a  large  surface  under  cultivation,  and  is  the 
most  populous  and  important  of  all,  containing 
the  large  towns  of  Amritsar,  Multan,  and   La- 
hore ;  while  the  Jallandar  Doab  is  highly  culti- 
vated, well  peopled,  and  excelled  in  climate  and 
productions  by  no  province  in  India.     Speaking 
generally,  the  plains  east  of  Lahore  are  the  most 
fertile,   wealthy,  and  populous  of  the   province, 
and  the  granary  of  the  Punjab;  while  those  on 
the  west  present  a  striking  contrast.     The  soil 
of    the    level    country    varies    remarkably    from 
stiff    clay  and  loam   to  sand,  mixed  with   each 
other  in  variable  proportions,  and  with  vegetable 
matter;   besides   which,   carbonate  and   sulphate 
of   soda   are   sometimes   mixed   with   it  in   such 
quantities  as  to  render  the  land  almost  worth- 
less.     The    mineral    wealth    of    the    Punjab    is 
almost  confined  to  its  rich  deposits  of  rock  salt. 
The  climate  is  hot  and  dry,  and  little  rain  falls, 
except  in  the  higher  country  and  under  the  influ- 
ence of  the  southwest  monsoon.    The  part  of  the 
province  to  the  east  of  Lahore  can  be  cultivated 
in  most  seasons  without  irrigation,  but  owing  to 
this  its  crops  are  much  more  likely  to  fail  from  a 
deficiency  of  rainfall  than  those  of  the  western 
irrigated  tracts.    The  summer  heat  is  very  great, 
and  in  the  early  part  of  January  sharp  frosts  are 
common. 

Vegetation,    Agriculture. —  Wood    is     scarce, 
except  upon  the  hills.    In  the  west  considerable 
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areas  are  occupied  by  date-trees;  and  palms  of 
other  species,  banyans,  and  other  trees  are  found 
here  and  there.  The  area  under  forests  is  over 
4,250,000  acres.  About  28,000,000  acres  of  the 
remainder  are  under  cultivation,  and  over 
20,000,000  acres  more  are  available  for  cultiva- 
tion. The  principal  grain  crops  are  wheat,  bar- 
ley, rice,  buckwheat  and  millet,  pease,  vetches, 
and  mustard ;  sesamum  and  other  oil  seeds,  turn- 
ips, carrots,  onions,  cucumbers,  and  melons.  In- 
digo and  sugar  are  exported.  The  tobacco  plant 
grows  lu.xuriantly,  especially  about  Multan,  and 
opium  has  been  grown  pretty  extensively.  About 
7,750,000  acres  are  under  wheat,  and  over  750,000 
under  rice.  The  total  irrigated  area  exceeds 
9,000,000  acres,  of  which  more  than  half  is  irri- 
gated by  canals.  Among  the  fruits  are  the  date, 
orange,  fig,  vine,  apple,  mulberry,  banana,  and 
mango.  The  live-stock  include  sheep,  cattle, 
horses,  and  camels ;  buffaloes  are  common. 

People. —  The  population  of  the  Punjab  is 
composed  of  various  races,  the  chief  of  which 
are  the  Jats,  Rajputs,  and  Pathans.  The  Jats 
form  the  bulk  of  the  agricultural  peasantry,  and 
are  tall  and  athletic,  with  handsome,  open  coun- 
tenances, long  beards,  and  fine  teeth.  The  peo- 
ple, generally,  are  in  physical  respects  superior 
to  those  of  Bengal. 

Religion. —  By  the  census  of  1891  the  distri- 
bution of  the  population  according  to  religious 
profession  was  as  follows :  12,915,643  Moham- 
medans, 10,237,700  Hindus,  1,870,481  Sikhs, 
53,909  Christians,  45,683  Jains,  6,236  Buddhists, 
412  Parsis,  33  Jews,  and  30  others.  Of  the 
Christian  population  27,915  belonged  to  the 
Church  of  England,  12,083  were  Presbyterians, 
7,113  were  Roman  Catholics,  the  remainder  be- 
ing Baptist,  Lutheran,  etc.  The  Mohammedans 
form  a  very  large  part  of  the  population  of  the 
Derajat,  Rawalpindi,  and  Multan  divisions.  The 
Hindus  predominate  in  the  easterly  divisions  of 
Hissar  and  Delhi,  and  in  the  mountainous  dis- 
trict of  Kangra.  The  Sikhs  reside  chiefly  in  the 
centre  and  east  of  the  province  and  constitute 
the  mass  of  the  gentry.  The  few  Buddhists  of 
the  Punjab  are  almost  entirely  confined  to  the 
small  Spito  district  in  the  extreme  northeast. 
The  Pathans,  Shaikhs,  and  Baluchis  are  the  most 
numerous  of  the  Punjab  Mohammedans  by  race, 
but  the  Mohammedan  strength  consists  largely 
in  converted  Hindus  belonging  to  the  Jat  and 
Rajput  tribes.  The  Hindu  Jats  form  a  large 
proportion  of  the  population. 

Language  and  Education. —  The  chief  lan- 
guages spoken  in  the  Punjab  are  Punjabi,  Hindi 
(Braj  Bash  dialect  in  the  east),  Sindhi  (in  the 
southwest),  Jataki,  Kashmiri,  Pushtu,  Persian, 
and  English.  Since  the  country  came  under 
British  rule  elementary  education  has  received 
much  attention.  The  total  number  of  educa- 
tional institutions  in  the  Punjab  in  1899-1900 
was  7,867,  with  a  total  of  262,319  scholars.  Of 
these  2,145  with  129,037  scholars  were  public 
institutions  under  public  management,  919  with 
57,722  scholars  were  public  institutions  under 
private  management,  and  4,803  with  75,560 
scholars  were  private  institutions.  Many  of 
these  schools  are  wretched  mosque  schools  of  no 
educational  value;  so  that  the  total  given  is  mis- 
leading. Of  the  public  institutions  11  were  for 
university  education,  383  were  secondary  schools, 
2,647  were  primary  schools,  6  were  training-col- 
leges, and  the  other  16  special  schools  of  various 


kinds.  The  number  of  scholars  in  primary  pub- 
lic schools  was  115,620,  of  whom  only  11,271 
were  girls.  Of  the  higher  educational  institu- 
tions of  the  province  the  following  may  be  men- 
tioned: —  the  Punjab  University  at  Lahore; 
Lahore  Government  College ;  Oriental  College ; 
St.  Stephen's  College,  Delhi ;  Lahore  Medical 
School ;  St.  Thomas  College,  Murree ;  the 
Klialsa  College,  Amritsar;  Bishop  Cotton 
School ;  Simla ;  and  the  Lawrence  Military  Asy- 
lum, Sanawar. 

Manufactures  and  Trade. —  The  manufactur- 
ing industry  of  the  Punjab  is  chiefly  confined 
to  the  larger  towns.  Amritsar,  Lahore,  Multan, 
and  Shujabad  are  distinguished  for  their  silk 
and  cotton  fabrics,  and  the  silks  of  Multan 
called  kais,  and  chiefly  used  for  scarfs,  possess 
a  strength  of  texture  and  brilliancy  of  color  for 
which  they  are  much  prized  in  the  Indian  mar- 
kets. The  shawls  of  Lahore,  too,  rank  only 
second  to  those  of  Kashmir.  Brocades,  tissues, 
and  carpets  resembling  the  Persian  are  also 
manufactured  in  the  capital.  In  the  east  of  the 
Punjab  white  cotton  goods  are  prepared  of  a 
stronger  and  more  durable  texture,  as  well  as 
cheaper,  than  those  of  British  manufacture.  The 
Punjab  enjoys  from  its  position  an  extensive 
transit-trade.  The  imports  comprise  sugar, 
spices,  and  other  groceries,  dye-stuffs  and  cot- 
tons, woolen  and  silk  fabrics,  metals  and  me- 
tallic utensils,  cutlery,  precious  stones,  ivory, 
glass  and  cochineal,  asafcetida,  saflSower,  fresh 
and  dried  fruits,  wool,  horses,  etc.  The  exports 
—  partly  of  home  produce,  partly  in  transit  — 
comprise  grain,  ghee,  hides,  wool,  silk  and  cot- 
ton fabrics,  carpets  and  shawls,  raw  silk  and  cot- 
ton, indigo,  tobacco,  hardware,  horses,  etc.  The 
trade  of  the  Punjab  is  facilitated  by  upward  of 
2,600  miles  of  navigable  rivers  and  26,000  miles 
of  roads,  besides  railways  and  canals. 

Government  and  Revenue. —  The  government 
under  the  Sikhs  originally  consisted  of  a  sort  of 
republic,  or  federation  of  sirdars  or  chiefs,  all 
holding  independent  sway  and  administering 
the  laws  in  their  own  districts ;  but  these  at 
length,  through  the  rising  power  of  Runjit 
Singh,  became  subordinate  to  the  Maharajah, 
under  whom  they  became  feudal  chiefs,  paying 
him  an  allotted  portion  of  the  tax  or  tribute  col- 
lected within  the  respective  districts.  As  a 
usual  rule  the  produce  of  the  land  was  equally 
divided  between  the  chief  and  the  farmer,  the 
impost  for  grain  being  paid  in  kind  —  that  for 
sugarcanes,  melons,  etc.,  in  cash.  The  chief 
however,  never  levied  to  the  full  extent;  and  in 
:io  country,  perhaps,  was  the  ryot,  or  cultivator, 
treated  with  more  indulgence.  Commerce,  on 
the  other  hand,  was  not  a  little  impeded  by  the 
heavy  duties  levied  on  goods  by  the  sirdars  of 
the  districts  through  which  they  passed ;  and 
owing  to  this  circumstance,  as  well  as  to  the  long- 
disturbed  state  of  the  Punjab,  much  of  the  trade 
from  Hindustan  to  Cabul  and  Turkestan  was 
carried  by  other  and  longer  routes.  The  gov- 
ernment under  the  British  rule  resembles  that 
already  so  long  existing  in  the  other  parts  of 
India,  and  the  revenues  are  gathered  on  a  sim- 
ilar system.  The  province  is  under  a  lieutenant- 
governor,  assisted  since  1897  by  a  legislative 
council  of  nine  members.  The  most  important 
item  of  revenue  is  the  land-tax,  which,  on  the 
average,  yields  a  net  revenue,  after  deducting 
charges,    of    nearly    £2,000,000;    besides    there 
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are  excise  duties  on  spirits  and  drugs, 
duties  on  stamps,  etc.  The  financial  con- 
dition is  so  favorable  tiiat  there  is  often 
a  clear  surplus  of  revenue  over  expendi- 
ture of  ^2,500,000.  About  one  half  of  the  whole 
cultivated  area  of  the  Punjab  is  tilled  by  own- 
ers, and  about  one  per  cent  by  tenants  paying  a 
nominal  or  no  rent.  Of  the  remaining  area  one 
fifth  is  cultivated  by  occupancy  tenants,  and 
the  rest  is  held  by  tenants-at-will,  a  class  in- 
creasing in  numbers  from  year  to  year.  Rents 
vary  from  S  annas  to  40  rupees  per  acre,  the 
average  being  about  25  rupees.  On  about 
two  thirds  of  the  land  held  lay  tenants-at-will 
the  rent  is  wholly  or  partly  paid  in  kind,  and 
the  average  rent  paj'able  in  kind  is  for  the  whole 
province  about  two  fifths  of  the  produce. 
Nearly  5,000,000  acres  are  under  mortgage. 

Army  and  Police. —  The  Punjab  forms  a  mili- 
tary district  under  a  lieutenant-general.  The 
military  force  stationed  in  the  Punjab  in  1900 
consisted  altogether  of  68,806  men.  Of  cavalry 
there  were  11,893,  oi  infantry  50,504,  of  artillery 
6,120,  with  some  engineers,  etc.  There  were 
thus  more  troops  in  the  Punjab  than  in  any 
other  division  of  India.  The  police  force  is 
stated  to  be  in  a  most  effective  condition.  It 
numbers  about  20,000  men,  divided  into  two  divi- 
sions, the  Trans-Sutlej  and  the  Cis-Sutlej.  Al- 
most all  the  police  are  armed  either  with  swords 
or  guns.  The  Punjab  has  a  chief  court  with  five 
judges. 

History. —  The  Punjab  plays  an  important 
part  in  the  history  of  Hindustan  and  British 
India.  It  was  invaded  in  327  B.C.  by  Alexander 
the  Great,  who  defeated  Porus  at  Mong  in 
Gujerat  and  overran  the  whole  country.  In 
1022  it  was  overrun  by  the  troops  of  Mahmoud 
of  Ghazni,  whose  successors  held  the  country 
for  170  years,  making  Lahore  the  seat  of  their 
gONiernment.  In  1193  it  passed  by  conquest  into 
the  hands  of  Mohammed  Ghori,  and  Delhi  b.e- 
came  the  capital.  After  his  death  the  country 
was  ruled  by  a  succession  of  turbulent  chiefs, 
principally  Afghans,  till  at  length  in  1526  Baber, 
the  founder  of  the  Mogul  Empire,  having  ob- 
tained possession  of  the  oauntry,  ascended  the 
throne,  and  established  a  dynasty  whose  sway 
prevailed  for  about  two  centuries,  during  which 
the  Sikhs  were  rising  into  importance.  In  1738 
Nadir  Shah  overran  the  Punjab,  and  in  the 
following  year  he  defeated  the  Mogul  army  at 
Karnal  and  sacked  Delhi.  The  Sikhs  were  ut- 
terly defeated  by  the  Afghan  conqueror  Ahmed 
Shah  Durani  in  1762,  and  the  Moguls  nominally 
ceded  the  Punjab  to  him.  The  Duranian 
dynasty  maintained  its  ascendency  till  the  be- 
ginning of  the  19th  century,  when  the  Sikhs 
under  Ranjit  Singh  began  their  career  of  con- 
quest. In  1818  this  renowned  chieftain  stormed 
Multan  and  took  Peshawar  —  in  the  following 
year  conquering  Kashmir  and  Derajat  west  of 
the  Indus ;  and  in  10  years  he  succeeded  in  es- 
tablishing his  power  over  the  whole  country. 
In  1839  Ranjit  Singh  died,  having  amassed,  by 
war  and  plunder,  not  less  than  iio.ooo.ooo 
sterling  of  treasure  and  movable  property,  and 
leaving  the  country  in  a  state  of  exhaustion  and 
disorder.  His  son  Khorak  Singh  quietly  suc- 
ceeded, but  died  of  a  decline  a  few  months  after 
his  father,  on  which  Shere  Singh,  a  natural  son 
of  the  great  Ranjit,  assumed  the  sovereignty, 
but    was    assassinated    15    Sept.    1843.     Dhulip 


Singh,  a  minor,  the  son  of  the  former  Ma- 
harajah, Khorak  Singh,  succeeded  without  op- 
position. But  from  the  close  of  1843  to  the 
period  of  its  annexation  to  British  India  the  gov- 
ernment was  in  abeyance,  or,  what  is  worse,  in 
the  hands  of  an  ignorant,  bloodthirsty,  rapacious, 
and  insubordinate  army.  At  length  it  became 
manifest  that  the  Sikhs  of  the  Punjab  were 
preparing  for  an  irruption  into  the  territories 
protected  by  the  British  on  the  east  of  the 
Sutlej.  In  the  end  of  December  1845,  the 
Sikh  forces  passed  the  Sutlej  into  the  terri- 
tories protected  by  the  British,  with  a  most 
formidable  train  of  artillery,  but  they  found 
themselves  completely  worsted  after  the 
hard-fought  actions  of  Mudki,  Ferozeshah, 
Aliwal,  and  Sobraon.  Lahore  and  other 
stations  were  afterward  occupied  by  Brit- 
ish troops ;  the  Jallandar  Doab,  between  the 
Sutlej  and  Beas,  was  permanently  ceded  to  the 
British;  and  the  province  of  Kashmir,  and  the 
other  provinces  of  the  Himalayas,  were  vested  in 
the  Rajah  Gholab  Singh.  In  1849  a  conspiracy 
between  several  disaffected  chiefs  and  the 
Afghans  resulted  in  further  hostilities  against 
the  British,  Multan  being  the  centre  of  their 
operations.  The  indecisive  battle  of  Chillian- 
walla  was  followed  by  the  capture  of  Multan  in 
January,  and  the  victory  of  Gujerat  in  Febru- 
ary 1849.  since  which  period  the  former  terri- 
tories of  the  Maharajah  Dhulip  Singh  have 
formed  an  integral  part  of  the  British  Empire  in 
the  East.  The  most  important  subsequent  event 
in  the  history  of  the  province  was  the  Indian 
Mutiny.  After  the  suppression  of  the  Mutiny 
the  province  was  erected  into  a  lieutenant-gov- 
ernorship. Famine  and  the  plague  have  caused 
many  deaths  in  the  Punjab  during  recent  years. 

Punj'nud,  or  Panjnad  ("the  five  rivers"), 
a  stream  of  the  Punjab,  formed  by  the  Sutlej, 
Beas,  Ravi,  Chenab,  and  Jhelam,  whose  waters 
it  carries  to  the  Indus  (q.v.),  about  490  miles 
from  the  sea  near  Mithankot.  The  Punjnud 
bounds  Punjab  and  Bahawalpur  in  part  of  its 
course. 

Punk'ah,  a  large  fan  used  in  India  and 
other  hot  countries  for  ventilating  rooms.  It 
consists  of  a  movable  frame  of  wood  covered 
with  canvas  and  suspended  from  the  ceiling.  It 
is  pulled  backward  and  forward  by  means  of  a 
cord,  and  thus  causes  a  current  of  air  in  the 
apartment. 

Punnah,  piin'a.     See  Panna. 

Puno,  poo'no,  Peru,  (i)  town,  capital  of 
the  department  of  Puno  :  on  the  west  shore  of 
Lake  Titicaca,  12.870  feet  above  sea-level,  and 
90  miles  east  by  south  of  Arequipa.  It  has  two 
churches,  a  college,  and  a  hospital.  A  railway 
runs  to  Arequipa  and  to  MoUendo  on  the  Pacific. 
Pop.  6.000.  (2)  The  department  of  Puno  :  area, 
about  41,198  square  miles,  is  mountainous.  The 
principal  crops  are  potatoes  and  barley,  but  it  is 
particularly  distinguished  by  the  extent  of  its 
pastures,  cattle  raising  being  the  chief  occupa- 
tion. Its  principal  exports  are  the  wool  of 
the  sheep,  llama,  alpaca,  and  vicuiia,  and  some 
cascarilla  bark  from  the  valley  of  Carabaya. 
Pop.   (1896)  537.345- 

Punt,  poont.  an  ancient  country  on  the 
Red  Sea.  whether  in  Asia  or  Africa  is  disputed. 
The  country  is  mentioned  a  number  of  times  in 
the  Egyptian  hieroglyphics,  and  such  records 
show   that    the    Egyptians   obtained    from    Punt 
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ostrich  feathers,  leopard  skins,  gold,  incense, 
ivory,  precious  woods,  and  various  ornaments. 
There  are  good  reasons  for  locating  Punt  where 
is  now  Somali  Coast  and  Abyssinia.  Accounts 
are  given  of  journeys  to  Punt,  undertaken  by 
command  of  monarchs.  Queen  Hatshepsut  sent 
thither  a  whole  fleet,  and  the  account  of  the 
voyage,  the  persons  and  places  seen  in  Punt 
were  recorded  on  the  walls  of  the  Temple  of 
Deir  el-Bahri.  Consult:  Aliiller,  'Asien  und 
Europa>;  Naville,  'Deir  el-Bahri';  Erman, 
'Life  in  Ancient  Egypt.' 

Punt,  an  oblong  flat-bottomed  boat  used 
for  fishing  and  shooting  in  shallow  waters.  The 
most  common  mode  of  propulsion  is  by  pushing 
with  a  pole  against  the  bottom  of  the  river,  or 
stream,  a  process  which  is  hence  called  punting. 

Punta  Arenas,  poon'ta  a-ra'nas,  or  Sandy 
Point,  Chile,  port  and  capital  city  of  the  ter- 
ritory of  Magellan,  at  the  extreme  end  of 
Patagonia  (lat.  53°  10'  S.),  and  lying  in  a  plain 
bounded  by  the  rivers  Las  Minas,  on  the  north, 
and  La  Mano,  on  the  south,  with  wooded  hills 
back  of  the  river.  The  city  is  Chile's  only  free 
port  and  is  a  coaling  station  for  steamers  passing 
through  the  Strait  of  Magellan.  The  sur- 
rounding country  produces  rye,  barley,  potatoes, 
etc.,  and  the  forests  supply  timber  which  is 
exported  to  the  Falkland  Islands.  The  seal- 
fisheries  are  considerable.  The  city  has  banks, 
stores,  hotels,  and  an  opera  house.  Pop.  (est.) 
6,400.  The  site  was  made  a  penal  colony  in 
1843,  and  a  town  was  founded  in  1849. 

Punxsutawney  (Punk-soo-ti-ni),  Pa.,  city  in 
Jefferson  County;  situated  on  Mahoning  Creek 
and  on  the  Pennsylvania  &  N.  W.,  the  Buffalo, 
Rochester  &  Pittsburg,  and  the  Buffalo  &  Sus- 
quehanna R.  R.'s;  about  70  miles  east  of  Pittsburg. 
It  is  the  business  centre  of  a  great  bituminous  coal 
and  coke  region  and  the  headquarters  of  the  sec- 
ond largest  producers  of  bituminous  coal  and 
coke  in  the  United  States.  There  are  also  large 
iron  furnaces  and  numerous  smaller  industries. 
Punxsutawney  is  an  Indian  name  signifying 
"Mosquitotown»  or  « Gnatopolis. »  the  Indian 
word  for  blood-sucking  insects  of  tlie  genus  Cule.x 
being  «ponki.»  It  was  organized  into  a  borough 
in  1849.  Its  growth  since  1890,  when  it  had  a 
population  of  2,792,  has  been  rapid.  Pop.  (1900) 
4.375;  (1905,  estimated)  7,348,  and  with  the 
borough  of  Clayville  immediately  adjoniing  it  on 
the  west,  10,520.  W.  O.  Smith. 

Pupa,  the  name  applied  to  the  second 
stage  in  the  metamorphosis  of  insects.  In  the 
typical  complete  or  holometabolic  insects,  ex- 
emplified by  beetles,  the  Lepidoptera,  flies,  etc., 
the  pupa  stage  is  marked  by  quiescence  and  rest, 
and  thus  presents  a  contrast  to  the  preceding 
and  active  larval  stage.  During  the  pupa  stage 
the  elements  of  the  larval  form  are  being  re- 
modeled into  that  of  the  imago  or  perfect  insect, 
which  in  due  time  emerges  from  the  pupa  case. 
An  insect  may  remain  in  the  pupa  stage  from  a 
few  hoursor  days  to  weeks,  months,  or  even  years. 

The  pup;e  of  the  hemimetabolic  insects,  or 
those  which  undergo  an  incomplete  metamor- 
phosis (such  as  grasshoppers,  locusts,  bugs,  etc.), 
are  called  nymphs,  and  differ  from  the  perfect 
insect,  which  they  resemble  in  form,  chiefly  in 
the  absence  or  rudimentary  nature  of  the  wings. 
These  latter  structures  in  the  pupa  state  of 
hemimetabolic    insects    may    generally   be    per- 


ceived to  be  in  course  of  formation,  the  perfect 
insect  or  imago  state  being  characterized  simply 
by  the  full  development  of  the  wings.  See  In- 
sects;  Met.^morphosis. 

Pu'pin,  Michael  Idvorsky,  American  scien- 
tist and  inventor:  b.  Idvar,  Hungary,  4  Oct. 
1858.  He  came  to  America  in  1874,  was  grad- 
uated at  Columbia  in  1883,  and  as  the  first 
American  holder  of  the  John  Tyndall  Fellowship 
of  Columbia  studied  physics  and  mathematics 
at  Cambridge  University  and  under  the  famous 
von  Helmholtz  at  the  University  of  Berlin,  here 
taking  his  degree  of  Ph.D.  He  returned  to  teach 
at  Columbia,  was  appointed  adjunct  professor 
of  mechanics  there  in  1892,  and  professor  of 
electro-mechanics  in  1901,  which  position  he 
now  (1904)  holds.  He  is  the  inventor  of  an 
improvement  in  the  telephone  by  means  ^  of 
which  it  is  confidently  expected  telephoning 
across  the  Atlantic  will  soon  be  rendered  prac- 
ticable. Professor  Pupin  first  announced  the 
theory  underlying  his  invention  in  March  1899, 
and  brought  his  system  to  such  perfection  that 
in  1901  it  was  acquired  by  the  Bell  Telephone 
Company  and  by  German  telephone  interests  for 
practical  trial.  In  June  1903  the  device  had  been 
found,  in  Germany,  to  operate  successfully  over 
a  cable  more  than  260  miles  in  length,  and  its 
applicability  to  submarine  cables  was  considered 
established.  His  invention  not  only  makes  it 
possible  to  telephone  much  further  than  before, 
but  renders  all  messages  more  distinct.  It  con- 
sists, essentially,  of  self-inducting  coils  of  wire 
placed  at  intervals  about  the  wire  which  trans- 
mits the  sound,  thus  preserving  the  vibrations  a 
greater  distance.  He  has  published  :  'Thermody- 
namics   of   Reversible   Cycles   in   Gases' ;   etc. 

Puppet-shows,  an  amusement  or  entertain- 
ment popular  in  Europe.  One  of  the  most  com- 
mon classes  of  puppets  is  called,  in  French, 
marionncttcs.  These  are  images  of  the  human 
figure  moved  by  wires  or  threads  on  a  stage, 
and  made  to  perform  little  dramas,  the  dialogue 
of  which  is  carried  on  by  the  person  in  conceal- 
ment, who  moves  the  figures.  In  the  common 
street  performance  in  England  of  Punch  and 
Judy  (q.v.),  however,  the  performer  puts  his 
fingers  in  the  figures.  Puppet-shows  were  com- 
mon among  the  Greeks,  from  whom  the  Romans 
received  them.  Xenophon,  Aristotle,  Gellius, 
Horace,  and  others  mention  them.  Such  ex- 
hibitions, which  are  so  pleasing  to  children  and 
the  uneducated,  naturally  passed  through  various 
degrees  of  perfection  in  different  ages,  and  even 
now  exhibitions  of  puppets  are  common  in  some 
countries  which  display  great  mechanical  in- 
genuity. Clocks  often  display  movable  puppets, 
and  it  is  not  unfrcquent  in  Germany  to  find  on 
ancient  town-clocks  puppets  which  move  when- 
ever the  clock  strikes.  In  1674  there  was  a 
puppet  opera  at  Paris,  which  met  with  great 
applause,  .^t  present  there  are  two  theatres  in 
Paris  for  puppet-shows,  and  they  still  continue 
to  be  performed  in  several  large  cities  of  Italy. 
In  Germany,  also,  excellent  puppet-shows  are 
sometimes  seen,  but  they  are  there  hardly  ever 
stationary,  and  are  not  by  any  means  so  much 
patronized  as  in  Italy.  There  is  a  puppet-show 
in  the  Italian  colony  in  New  York,  which  is 
much   patronized  by   Americans. 

Purace,  poo-ra-sa',  a  volcano  of  the  Andes 
in    Colombia,    20    miles    east    of    the    town    of 
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Popoyan.  Eruptions  have  occurred  several 
times;  the  town  of  Purace  at  the  base  of  the 
mountain  was  destroyed  by  the  eruption  of 
1827 ;  and  the  top  of  the  volcano  blown  off  and 
its  height  reduced  to  15,420  feet  by  the  erup- 
tion of  1849.  It  is  still  active,  and  hot  vapors 
issue  constantly  from  the  crater. 

Puranas,  poo-ra'nas.  See  Sanskrit  Lan- 
guage AND  Literature. 

Purbeck  (per'bek)  Beds,  a  series  of  geo- 
logic beds  or  strata  consisting  of  limestones,  clays 
shales  and  sandstones  which  in  England  form  the 
uppermost  member  of  the  Jurassic  system  (q.v.). 
They  are  named  after  the  Isle  of  Purbeck  on  the 
southeast  coast  of  Dorsetshire  where  they  are 
exceptionally  well  developed  and  yield  among 
other  building  stones  a  limestone,  susceptible  of 
a  good  polish,  which  is  known  as  Purbeck 
marble.  The  "Isle*  is  in  fact  a  peninsula  12 
miles  long  by  7  miles  broad,  almost  completely 
surrounded  by  sea.  The  Purbeck  beds  appear  in 
a  chalky  ridge  which  traverses  the  island  from 
west  to  east. 

Purbeck,  Isle  of.     See  Purbeck  Beds. 

Purcell,  per'sel,  Henry,  English  composer: 
b.  London  1658;  d.  21  Nov.  1695.  He  was  the 
son  of  a  musician  of  the  chapel-royal,  who  left 
him  an  orphan  in  his  6th  year.  He  was  admitted 
a  chorister  in  the  king's  chapel,  where  he 
studied  music  under  choir-master  Cook  and  his 
successor  Pelham  Humphrey,  and  afterward 
under  Dr.  Blow.  In  1676,  when  only  18,  he  was 
made  organist  of  Westminster  Abbey,  and  six 
years  afterward  was  appointed  to  fill  the  same 
office  at  the  chapel-royal,  St.  James.  From  this 
period  his  fame  increased  rapidly,  his  anthems 
and  other  church  music  being  popular  in  all  the 
cathedrals  of  the  kingdom ;  nor  were  his  com- 
positions for  the  stage  and  music-room  less  suc- 
cessful. He  composed  music,  religious  and 
secular,  with  equal  facility;  and  with  respect  to 
chamber  music  his  compositions  superseded  all 
prior  productions.  Of  his  numerous  works  his 
'Te  Deum*  and  'Jubilate*  were  composed  for 
the  celebration  of  St.  Cecilia's  Day,  1694.  Of 
his  instrumental  music  a  collection  was  pub- 
lished two  years  after  his  decease,  and  com- 
prised pieces  in  four  parts,  for  two  violins, 
tenor  and  bass.  jNIany  of  his  songs  were  pub- 
lished after  his  death  under  the  title  of  Orpheus 
Britannicus.  'Ye  Twice  Ten  Hundred  Deities,' 
contained  in  this  collection,  is  considered  the 
finest  piece  of  recitative  in  the  language;  while 
his  music  in  'King  Arthur'  has  maintained  its 
popularity  undiminished  till  our  own  day.  In 
1695,  the  year  of  his  death,  he  set  to  music 
'Bonduca,'  an  opera  altered  by  Dryden  from 
Beaumont  and  Fletcher ;  but  his  chief  opera  is 
'Dido  and  Eneas'  (1680).  He  was  the  au- 
thor of  a  vast  variety  of  catches,  rounds,  glees, 
etc.,  remarkable  both  for  their  melody  and  for 
their  spirit,  humor,  and  originality.  He  was 
buried  in  Westminster  Abbey.  .\  splendid  edi- 
tion of  his  works  is  published  by  the  Purcell 
Society,  founded  in  1878.  An  earlier  edition  of 
his  sacred  compositions  is  that  of  Novellq 
(1829-32).  Consult:  Cummings,  'Life  of 
Henry  Purcell'    (1882). 

Purcell,  John  Baptist,  .\merican  Roman 
Catholic  archbishop :  b.  Mallow,  County  Cork, 
Ireland,  26  Feb.  1800;  d.  Brown  County,  Ohio, 
4  July  1883.     He  came  to  the  United  States  in 


1818,  was  educated  at  Mount  Saint  Mary's  Col- 
lege,  Emmitsburg,   Md.,  received  minor  orders, 
and  later  studied  at  Saint  Sulpician's  College  iti 
Paris.     He  was   ordained   in   1826   and   in    1827 
appointed  to   the   chair   of  philosophy   in   Saint 
Mary's  College,  of  which  he  became  president  in 
1828.     In_  1833    he    was    consecrated    bishop    of 
Cincinnati,  and  at  once  set  about  the  improve- 
ment of  the  diocese  under  his  charge,  and  in  1846 
the  number  of  churches   under  his  control   had 
increased  from  12  to  70,  the  number  of  Roman 
Catholics    from    6,000    to    70,000.     He    founded 
schools  and  academies,  built  a  convent  for  the 
Ursulines,  and  in  1847  the  diocese  of  Cleveland 
was  formed  out  of  that  of  Cincinnati  at  his  re- 
quest and  placed  in   charge  of  another  prelate. 
In  1850  he  was  made  an  archbishop  and  in  185 1 
received  the  pallium  from  the  Pope's  own  hands. 
He  founded  Mount  Saint  Mary's  of  the  West, 
destined  to  become  one  of  the  leading  theological 
seminaries  of  the  country,  and  in   1855  presided 
over   his     first    provincial     council.     New     sees 
were    formed    from    his    diocese    in    1868.    but 
though   their    creation   had    limited    his    diocese 
in     extent,     it    still    contained     140,000    Roman 
Catholics.     He  attended  the  Vatican  Council  in 
1869    and    celebrated    his    golden    jubilee    with 
great   rejoicing   among  his   people   in    1876.     In 
1879,  however,  his  hitherto  unbroken  prosperity 
was  interrupted.     His  brother  Edward  had  been 
appointed    his    vicar-general    and    the    financial 
affairs  of  the  diocese  had  been  left  by  the  bishop 
entirely  in  his  brother's  care,  trusting  implicitly 
in   the  latter's   financial   ability,   which   was   un- 
fortunately as  little  as  the  bishop's  own.     When 
the  crash,  rendered  inevitable  by  faulty  business 
methods,    came,    Edward    died    broken-hearted. 
The  indebtedness  reached  nearly  $4,000,000,  and 
the  crisis  came   at   a   time  of  general   financial 
panic.     The  bishop,  however,  was  never  accused 
of  any  dishonesty,  though  the  unwisdom  of  his 
confidence  in  his  brother  was  widely  criticised. 
His   own   light  regard   for  the  value  of  money 
was  well  known,  as  he  had  served  as  bishop  for 
25  years  before  he  accepted  even  the  "cathrcdrati- 
cum"  of  $5,000  a  year,  and  when  paid   it  usu- 
ally was  given  away  before  night.    He  tendered 
his  resignation  in  1880,  but  it  was  not  accepted 
though  he  was  given  a  coadjutor.    At  his  death 
the    Roman    Catholics    in    his    original    diocese 
numbered  half  a  million.     He  published  a  series 
of  te-xt-books   for   the   use  of   Roman   Catholic 
schools  in  his  diocese. 

Purchas,  per'chas,  Samuel,  English  author 
and  Anglican  clergyman : :  b.  Thaxted,  Essex, 
about  1575 ;  d.  London  September  1626.  He  was 
graduated  from  Cambridge,  took  holy  orders, 
was  vicar  of  Eastwood,  Essex,  1604-13,  and  in 
1614  became  rector  of  Saint  Martin's,  Ludgate, 
London,  vi'here  he  remained  until  his  death.  He 
published  in  1613  'Purchas  his  Pilgrimage,  or 
Relations  of  the  World  and  the  Religions  Ob- 
served in  All  Ages  and  Places.'  supplemented 
in  1625  by  'Purchas  his  Pilgrimmes'  in  four 
volumes.  The  first  is  his  own  work  and  the 
latter  a  collection  of  the  narratives  of  different 
travelers,  edited  by  him.  The  latter  was  illus- 
trated with  maps,  and  the  edition  of  1626  was 
supplemented  by  a  fifth  volume.  It  was  a  work  of 
great  value  in  its  day,  giving  accounts  of  travels 
in  Europe,  Asia,  Africa,  and  America,  and  was 
soon  imitated.  It  is  valuable  to-day  as  reveal- 
ing the  ideas  prevailing  in  England  at  that  time 
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concerning  the  rest  of  the  world  at  large.  He 
also  wrote:  'Microcosmos.  or  the  History  of 
Man'  (1619)  ;  'The  King's  Tower  and 
Triumphal  Arch  of  London'  (1623). 

Purdue  University,  the  Indiana  State  col- 
lege of  agriculture  and  technology  at  Lafayette. 
It  was  established  under  the  land  grant  act  of 
1862;  and  in  1869  was  named  for  John  Purdue 
who  gave  $150,000  and  100  acres  of  land  to  the 
State  for  the  institution.  It  was  first  opened  to 
students  in  1874.  Its  present  organization 
includes  six  schools:  (i)  the  School  of  Mechani- 
cal Engineering;  (2)  the  School  of  Civil  Engi- 
neering; (3)  the  School  of  Electrical  Engineer- 
ing; (4)  the  School  of  Agriculture;  Cj)  the 
School  of  Science;  (6)  the  School  of  Pharmacy. 
The  regular  courses  extend  over  four  years ;  in 
addition  the  School  of  Agriculture  offers 
a  special  two  years'  course,  and  a  short  course 
of  two  winter  terms ;  and  the  School  of  Phar- 
macy also  oflfers  a  two  years'  course.  In  1902 
a  course  in  telephonic  engineering  was  added. 
The  degrees  conferred  are  bachelor  of  science, 
and  graduate  in  pharmacy.  Graduate  work  is 
provided  for  and  the  degrees  of  master  of 
science,  mechanical  engineer,  electrical  engi- 
neer, civil  engineer,  and  analytical  chemist  are 
given  to  graduate  students.  Instruction  in  mili- 
tary science  and  tactics  is  a  part  of  the  curric- 
ulum, and  all  men  students  are  expected  to 
join  the  military  company  for  two  years.  The 
college  is  coeducational,  women  entering  mostly 
the  schools  of  Science,  of  Pharmacy,  and  of 
Agriculture.  The  grounds  comprise  180  acres, 
so  of  which  are  used  as  the  university  campus, 
the  remaining  130  being  devoted  to  the  ex- 
perimental farm  for  the  School  of  Agriculture. 
In  1902  a  new  agricultural  building  was  com- 
pleted furnished  with  the  best  modern  appara- 
tus, in  1903  the  Eliza  Fowler  Hall  was  com- 
pleted, containing  the  auditorium  and  the  offices 
of  the  president ;  other  buildings  of  impor- 
tance are  the  engineering  building  for  the  de- 
partments of  Mechanical  and  Civi'  Engineering, 
the  electrical  building.  Science  Hall,  the  veter- 
inary infirmary,  Purdue  Hall,  and  Art  Hall. 
The  laboratories  are  all  well  equipped  with 
modern  scientific  appliances,  the  equipment  of 
the  School  of  Mechanical  Engineering  including 
a  locomotive  testing  plant.  The  library  contains 
(1904)  12,300  volumes.  The  agricultural  ex- 
periment station  is  also  connected  with  the  Uni- 
versity, and  farmers'  institutes  are  organized 
throughout  the  State.  Tuition  is  free  for  resi- 
dents of  the  State ;  the  income  is  derived  mostly 
from  the  land  grant  fund  of  1862,  from  the 
national  appropriation  and  from  the  State  tax; 
in  1903-4  it  amounted  to  $319,612.  In  1903  the 
students  numbered  1,339;  the  total  number  of 
graduates  1,861.  Its  rank  among  schools  of 
technology  is  high,  and  it  holds  an  influential 
place  in  the  educational  system  of  the   State. 

Pur'gatives,  cathartics;  medicines  for  evac- 
uating the  bowels.  See  Cathartic;  Constipa- 
tion. 

Pur'gatory,  according  to  the  doctrine  of 
the  Roman  Catholic  Church,  a  state  or  place  in 
which  the  souls  of  those  who  depart  this  life  in 
the  grace  of  God  suffer  for  a  time,  in  expiation 
of  their  venial  transgressions  or  in  undergoing 
the  penalty  due  to  mortal  sins,  the  guilt  and  eter- 


nal punishment  of  which  have  been  remitted. 
Hence  purgatory  is  not  a  place  or  state  of 
probation:  for  the  souls  in  purgatory  the  time 
of  probation  is  past,  and  they  are  already  assured 
of  their  everlasting  bliss  in  heaven,  though  as 
yet  they  are  not  sufficiently  pure  and  holy  to  be 
admitted  to  the  vision  of  God.  The  dogmatic 
teaching  of  the  Church  goes  only  so  far  as  to 
declare  that,  (i)  there  is  a  purgatorium  (place 
of  purification),  and  (2)  that  the  souls  therein 
are  aided  by  the  prayers  of  their  brethren  on 
earth.  But  though  the  definitive  teaching  of 
the  Church  stops  here,  the  speculations  of  divines, 
the  meditations  of  spiritual  men,  and  the  beliefs 
of  the  general  mass  of  the  faithful  go  much 
further,  and  have  developed  an  idea  of  purgatory 
which  is  very  much  more  definite.  Thomas 
Aquinas  and  Suarez,  among  the  greatest  lights 
of  the  theological  schools,  teach  that  instantly 
after  passing  out  of  the  present  life,  the  faithful 
souls  are  cleansed  from  the  stains  of  all  venial 
sin  by  their  turning  with  perfect  love  to  God ; 
at  the  same  time  the  debt  of  the  temporal  pen- 
alties of  sin,  whether  mortal  or  venial,  has  still 
to  be  paid.  It  is  the  common  belief  of  the 
Western  Church  that  the  purgation  is  by  material 
fire,  and  the  teaching  of  theologians  is  that  the 
purgatorial  pains  are  very  terrible.  While  con- 
fessedly the  doctrine  of  purgatory  is  not  clearly 
and  unequivocally  deducible  from  any  passage 
of  the  universally  accepted  books  either  of  the 
Hebrew  or  the  Christian  Scriptures  (for  Mac- 
cabees is  not  received  by  all  as  canonical,  and 
passages  of  the  New  Testament  which  Catholics 
believe  to  point  decisively  to  this  doctrine  have 
no  such  signification  for  Protestants),  it  is  ad- 
mitted on  all  sides  that  in  the  very  earliest 
church  liturgies  that  are  extant  are  found 
forms  of  prayer  for  the  dead,  and  that  the  ex- 
istence of  an  intermediate  state  after  death  is 
taught  by  the  Fathers  both  Eastern  and  Western 
with  practical  unanimity,  so  far  at  least  as  to 
admit  that  the  dead  can  be  aided  by  the  prayers 
of  the  living. 

Purifica'tion,  in  the  Jewish  ceremonial  law, 
a  bodily  cleansing  with  water  accompanied  by 
rites  more  or  less  elaborate  according  to  the 
nature  of  the  uncleanness  from  which  the  per- 
son was  to  be  purified :  this  physical  cleansing 
being  regarded  as  emblematical  of  an  inward 
spiritual  purification.  For  different  occasions  of 
purification  and  dififerent  rites,  see  Leviticus  xi. 
25-40,  XV.  1-15.  XV.  18,  Numbers  xix.  Similar 
rites  of  purification  are  common  to  pagan  re- 
ligions whether  of  ancient  or  modern  times.  In 
the  ritual  of  the  Roman  Catholic  Church,  the 
rinsing  of  the  chalice  after  communion  and  the 
ablution  of  the  fingers  of  the  celebrant  after 
the  same  are  called  a  purification. 

Purification  of  the  Blessed  Virgin  Mary, 
Feast  of  the,  a  festival  observed  in  the  Roman 
Catholic  Church  on  2  February :  in  the  calendar 
of  the  Episcopal  Church  in  the  United  States  as 
well  as  in  that  of  the  Established  Church  of  Eng- 
land the  Purification  of  the  Virgin  Mary  is  en- 
tered for  the  same  day,  and  in  the  Book  of 
Common  Prayer  there  are  collect  and  lessons  for 
the  day  of  "the  Presentation  of  Christ  in  the  Tem- 
ple, commonly  called  the  Purification  of  Saint 
Mary  the  Virgin."  The  events  commemorated 
by  the  Church  on  this  day  are  those  recorded  in 
the  gospel  of  St.  Luke,  ii.  22-39.  namely,  the  go- 
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ing  of  the  Virgin  to  the  Temple  40  days  after 
the  birth  of  her  son,  for  her  ritual  purification 
after  childbirth,  according  to  the  prescriptions  of 
Leviticus  xii. ;  the  presentation  of  the  babe  to 
the  Lord ;  and  the  prophecies  of  Simeon  and 
Anna.  The  Christian  festival  of  the  Purifica- 
tion was  solemnized  by  the  Church  at  least  as 
early  as  the  end  of  the  6th  century.  It  is  cus- 
tomary on  this  day,  in  Catholic  countries,  for  the 
people  and  clergy  to  form  processions,  each  one 
carrying  a  lighted  candle,  signifying  the  light 
which  the  Redeemer  brought  into  the  world. 

Purifying  Apparatus  (Electrolytic),  for 
purifying  liquids,  especially  water,  for  in- 
dustrial, city  and  town  purposes;  a  recent 
invention  is  an  improved  apparatus  and  system 
for  the  purification  of  sewerage  and  water  sup- 
ply. After  several  years'  experimenting  with 
various  metals  for  an  electrode  to  coagulate 
the  impurities  in  water  (organic  and  inorganic) 
it  has  been  found  that  certain  metals  are  capable 
of  producing  while  under  the  action  of  an  electric 
current  immersed  in  the  liquid  to  be  purified, 
in  the  form  of  a  sheet  or  plate,  an  insoluble 
hydro.xid  of  the  chlorides  and  sulphates  held  in 
solution,  which  are  set  free  by  the  action  of  cur- 
rent passing  through  the  liquid  (,see  Electroly- 
sis) ;  hydrogen  being  evolved  at  the  cathode  and 
oxygen  at  the  anode,  which  destroys  the  animal 
and  vegetable  life,  leaving  the  water  clear,  free 
from  odor  and  disease-breeding  germs,  spark- 
ling, with  a  pure  water  taste  (see  Distillation). 
For  municipal  supply,  means  are  provided  for  the 
generation  of  electricity  by  either  hydraulic  or 
artificial  power,  using  large  basins  for  the  water 
to  flow  through  containing  the  electrodes,  which 
purifies  on  its  passage  out  of  the  basin  into  a  co- 
agulating section,  being  provided  with  means  to 
retard  the  suspended  matter,  allowing  the  water 
to  flow  down  an  inclined  weir  for  the  purpose  of 
aeration,  into  another  compartment  of  the  basin 
containing  screens,  which  clarifies  it  free  from 
all  sediment,  thence  to  storage  reservoirs ;  occu- 
pying small  space  as  compared  to  sand  bed  filters 
and  automatic  in  operation.  The  apparatus  for 
potable  and  industrial  use  consists  of  vessels 
capable  of  working  under  high  pressure  as  for 
boiler  feed  purposes,  one  of  which  contains  the 
electrodes  or  a  series  of  them  for  very  large  sup- 
ply; the  electrodes  being  connected  to  a  suitable 
source  of  electric  supply,  the  vessels  being  pro- 
vided with  air-valves  and  insulators  to  prevent 
the  grounding  of  the  current,  and  connected  to 
other  vessels  by  suitable  conduits  to  remove  the 
suspended  matter,  thus  permitting  a  constant  flow 
of  the  water  through  the  apparatus,  requiring 
small  space  and  installed  at  any  convenient  point 
that  the  water  can  be  conveyed  to.  A  special 
feature  of  the  device  is  the  means  ernployed  to 
reduce  the  consumption  of  the  electric  current 
which  has  been  one  of  the  chief  sources  why 
heretofore  this  method  of  purifying  liquids  by 
electrolysis  has  not  been  commercial.  The  theory 
of  using  electricity  to  purify  liquids  has  long 
been  known  from  a  laboratory  standpoint,  but 
the  methods  and  electrode  used  by  this  company 
have  established  the  practical  and  commercial 
value  of  this  system  for  the  purification  of  liquids 
by  electrolysis,  on  a  large  scale. 

William  R.  Chipman. 
Chief  Engineer  Chipman  Electric  t'urifying  Com- 
pany of  New  York. 


Purim,  poo'rim,  the  Festival  of  Lots,  which 
was  instituted  by  Mordecai  (Esther  ix.  27-x.  3), 
and  is  celebrated  to  this  day  by  the  Jews  on  the 
14th  and  15th  of  the  month  Adar  (March),  in 
commemoration  of  their  wonderful  deliverance 
from  the  destruction  with  which  they  were 
threatened  by  Haman.  On  these  festive  days  the 
book  of  Esther  is  read,  presents  are  interchanged, 
and  gifts  are  sent  to  the  poor.  The  great  pop- 
ularity of  this  festival  in  the  days  of  Christ  may 
be  gathered  from  the  following  remark  of  Jo- 
sephus :  "Even  now  all  the  Jews  that  are  in  the 
habitable  earth  keep  these  days  as  festivals  and 
send  portions  to  one  another."  It  is  supposed 
that  it  was  this  feast  which  Jesus  went  up  to 
celebrate  at  Jerusalem  (John  v.  i).  It  is  uni- 
versally celebrated  by  the  large  Hebrew  popu- 
lation in  the  United  States. 

Puritan  City,  a  name  applied  to  Boston, 
Mass.,  referring  both  to  the  early  settlers  and  the 
characteristics  of  its  modern  inhabitants. 

Puritanism.  The  Puritans  were  those 
who  thought  that  the  English  Reformation  had 
not  gone  far  enough  in  its  separation  from  the 
Roman  Catholic  Church,  but  that  there  were 
many  ceremonies  and  forms  still  retained  in  the 
worship  which  were  too  suggestive  of  Papacy. 
They  held  that  it  was  not  expedient  or  right  to 
retain  the  use  of  the  cross  in  baptism,  the  clerical 
vestments,  the  custom  of  kneeling  at  the  altar, 
and  other  forms  which  had  been  rejected  by  the 
Reformed  Churches  on  the  Continent.  They  be- 
lieved that  the  worship  should  in  this  way  be 
purified  and  that  only  those  who  lived  upright 
lives  should  be  the  ministers  of  the  church.  To 
them  the  church  was  a  means  of  advancing  re- 
ligious truth,  and  it  could  not  do  this  to  the  best 
advantage  while  hampered,  as  they  thought,  by 
useless,  misleading  and  unscriptural  forms  and 
ceremonies,  especially  when  these  forms  and 
ceremonies  were  obligatory  for  all  and  the  ob- 
servance of  them  enforced  by  the  civil  authority. 
During  the  persecution  of  the  Protestants  in  the 
reign  of  Mary,  hundreds  of  the  English  reform- 
ers went  to  the  Continent  and  were  in  the  com- 
pany of  the  leaders  of  the  Reformed  Church. 
When  Elizabeth  came  to  the  throne,  these  men 
returned  and  became  the  leaders  of  English 
protestantism.  Some  of  them  regarded  the  wear- 
ing of  the  vestments  prescribed  by  the  Church 
authorities  as  a  matter  of  indifference,  others 
refused  to  wear  them.  They  did  not  object  to 
the  government  of  the  Church  of  England  or  the 
close  connection  between  Church  and  State  or 
the  doctrinal  system,  but  objected  to  what  they 
regarded  as  the  remnants  of  popery. 

Whether  they  would  be  allowed  to  do  as  they 
wished  or  not  depended  largely  on  the  attitude 
of  the  queen.  Elizabeth  was  a  woman  whose  re- 
ligious tastes  were  stronger  than  her  religious 
convictions  and  the  simplicity  and  bareness  of 
the  worship  of  the  Reformed  Church  offended 
her.  She  disliked  Puritanism  because  the  teach- 
ings of  men  like  John  Knox  opposed  her  idea 
of  the  royal  power.  She  opposed  any  puritan- 
ical modifications  of  the  Prayer  Book  or  of  the 
ceremonies  of  the  church.  That  there  was  to  be 
no  room  for  nonconformity  was  shown  when 
her  first  parliament  passed  the  Act  of  Uniform- 
ity, which  made  unlawful  any  form  of  public 
worship  but  that  of  the  Prayer  Book,  and  the 
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Act  of  Supremacy,  by  wh.cb  ">e  queen  vas^ac 
knowledged  supreme  governor  of  «'«  'ealm  ^^ 
spiritual  and  ecclesiastical  aflfa.rs.  She  resolve^ 
to  retain  in  the  worship  as  much  show  and  form 
as  possible,  and  ordered  ""''o"-"^ '^ ,  ".^'"to 
ments      If  any  refused  they  were  forbidden  to 

;;!c[ed^  ^l^^nlTeir  cltrhetX^r^u-ed   to 

?o"n'tirdto  grt  X'llLtandmg  the  efforts  to 

'"X  «riy  Puritanism  the  obiection  is  mainly  to 
the  forms  and  ceremonies  in  the  worship  of  the 
church     In  the  later  years  of  the  reign  of  Eliza 
b    h   aitention  is  given,  to  ^e  government  of  the 
Church   and   the   relation  between   Church   and 
^tate     Elizabeth  claimed  that  m  this   tier  wi 
«as  supreme      Some  of  the  Puritans,  above  all 
others   Thomas  Cartwnght,  taught  that  the  on  y 
?ight    orm  of  Church  government  was    hat  laid 
Hnwn   in  the   New   Testament   and   that   it  was 
Presbyterianism.     He   taught  that  the  civil   au- 
thorities are  not  to  interfere  in  Cluirch  affa- 
rbfr  ^[^te^Tu'^rcl"  b^uf  wltl^^^^;?er[S 

i^r^i^^tro^e^r  th^  SSs  ^ 
Jr'ema^y'andTilr^ff'o'rts  to  suppress  th.f^ 

iE^k^ors^Sati^-^^^^Chr^^ 
ESts^^^-^."^n"°^r 

Srownis  s  from  Robert  Browne,  who  was  their 
frst  leader.     The  Separatists  w^ere  severely  per- 
secuted and  many  left  Ae  '^o""^^-.  J^^^'.'/.Vree 
rlnsp  of  the  reign  of  Elizabeth,  there  are  tnree 
U-nds  of  Puritans:  those  who  desire  a  purified 
worship  and   still  remain  in  the  Church,  U.ose 
who  v^ould  have  a  state  church  under  the  Prcs- 
Werian  form  of  government,  and  those  who  be- 
bev"d   that   an    eftablished   church   was   wrong 
Hones  were  entertained  that  James  \T.,  educated 
S  Presbyterian  Scotland,  would  be  more  favor- 
able to   Puritanism.     The  clergy  petitioned  h  m 
?or   freedom   from  the  burden   of  human   rites 
Ind  ceremonies  and  the  matter  -as  considered 
at  the  Hampton  Court  Conference.     But  James 
motto  was  '<No  bishop,  no  king,"  so  they  could 
"ok   for  little  toleration.     Uniformity  was  en- 
forced with  great  vigor  and  many  Puritans  de 
pr  ved  of  all  hopes  of  redress  left  the  country, 
^his  condition  cominued  with  even  greaer  se- 
verity in  the  reign  of  his   son,  Charles  I.,  and 
A^^  seemed  in  the  early  part  ofj-s  reign  no 
check  on  his  tyranny  in  church  and  state.     Ue 
soairing   of    freedom   in   Old   England,   Puritan 
and  Separatist  turned  to  America  to  create  there 
a   New   England.     In   1620  a  little  company  of 
c;pnaratists  after  a  sojourn  in  Holland  came  to 
ir^e  fca  and    ettled  at  Plymouth.    In  the  course 
of  the  next  20  years  thousands  of  Puritans  set- 
tle in  Massachusetts.     This  Puritan  emigration 
stops  in  1640,  when  there  seems  a  better  prospect 
of  liberty  in  England.     The   Puritan  emigrants 
catne  as  members  of  the  Church  of  England  with 
no  desire  to  separate.  The  Pilgrims  were  already 


separated  from  the  English  communion  and  were 
independent  in  their  church  government.  But 
he  Puritans  because  of  their  distance  from  he 
home  country  and  because  of  the  influence  of  the 
P°  grims  very  quickly  adopted  the  Congrega- 
tional or  Independent   form  of  church  govern- 

""'BiWiograZ-^.-Byington,  "The  Puritan  m 
England  and  New  England  (1897);  Canipbell. 
«The  Puritan  in  Holland,  England,  and  Amer- 
ica (1892);  Neal,  'History  of  the  Puritans', 
the  English  Histories  of  this  period;  works  on 
Congregationalism.  Curtis  M.^nning  Geer, 
Hartford  Theological  Seminary,  Hartford,  Conn. 
Pu'ritans.  See  Puritaa'ISM. 
Pur'kinge's  Figures,  in  optics,  figures  pro- 
duced on  a  wall  of  uniform  color  when  a  per- 
son entering  a  dark  room  with  a  "udle  moves 
it  up  and  down  approximately  on  a  lex  el  with 
the  eyes.  From  the  eye  near  the  candle  an 
image  of  the  retinal  vessels  will  appear  pro- 
jected on  the  wall. 

Purple  of  Cassius,  a  purple  substance  used 
to  some  extent  in  the  arts,  discovered  by  Dr. 
Casskrat  Leyden  in  1683.  This  substance  is 
probably  an  oxide  of  gold  contammg  small 
quantities  of  oxide  of  tm ;  it  is  prepared  b> 
adding  protochlonde  of  tm,  along  with  a  little 
perchloride,  to  a  solution  of  ch  onde  of  gold 
when  it  is  thrown  down  m  the  form  of  a  dark 
purple-colored  precipitate.  Purple  of  Cassius 
mixed  with  borax  and  applied  to  the  surface  of 
china,  imparts  a  beautiful  rose-pink  or  rich  pur- 
ple color,  according  to  the  quantity  employed. 

Purple  Color.    The  ancients  attributed  the 
discovery    of    purple    to    the    Phcen.cians.    The 
story  of   its  having  been   discovered  by   a   dog 
biting  a  purple-fish,  and  thus  stainmg  his  mouth 
is  will  known.    The  purple-fish  was  found  not 
only  on  the  Phoenician  coasts,  but  in  all  other 
parts  of  the  Mediterranean,  so  that  the   use  ot 
it    in    dyeing   came   to   be   common   with   other 
nations.     The  modern  discovery  of  purp  e  colors 
from  coa'.-tar  makes  an  important  epoch  in  the 
history  of  the  dye.     Painters  in  oil  and  water- 
colors  produce  various  shades  of  purple  by  mix- 
ing certain  red  and  blue  pigments.     For  work  in 
oil  French  ultramarine,  often  called  French  blue 
is   mixed   with   vermilion   or   some   madder   red 
(madder  carmine  is  best),  or  one  of  these  reds 
with  cobalt  blue  if  a  pale  purple  is  wanted,     l-or 
permanent    purples    in    water-colors    the    same 
blues  are  used ;  but  one  of  the  madder  reds,  not 
vermilion,  should  be  mixed  with  them.     A  much 
richer  purple   than   any   of  the   above   mixtures 
will  give  is  produced  by  Prussian  blue  and  one 
of  the  lakes  from  cochineal  — namely,  carmine 
or  crimson  lake  — but  it  is  not  permanent.     Ihis 
purple,  as  well  as  that  obtained  by  mixing  Indian 
red  with  indigo,  also  fugitive,  was  much  used  by 
water-color  painters  in  past  years.     Purple  iriad- 
der  is  the  onlv  simple  purple  pigment  available 
for   the   artist   which   is   durable,   and   it   is   un- 
fortimatelv  costly.     All   purples  are  changed  to 
neutral   and   gray  tints  by  the  addition   of   any 
yellow     pigment.     For     house-pamting     maroon 
lake  with  a  little  French  blue  gives  a  useful  pur- 
ple.    See    Dyes. 

Purple-faced  Monkey.  See  Langur;  Wan- 

DEROO. 

Purple  Falcon,  Order  of  the.    See  Orders, 
Royal. 


PURPLE  FINCH  — PURUS 


Purple  Finch,  a  handsome  American  finch 
{Carpodacus  purpurcus)  which  in  some  one  of 
its  varieties  is  known  throughout  the  United 
States  and  Canada.  The  male  exhibits  in  spring 
a  plumage  beautifully  tinged  with  rose  red  and 
crimson ;  and  sings  a  brilliant  melody.  These 
birds  nest  in  orchard  trees  and  similar  places, 
and  laj'  greenish  speckled  eggs. 

Purple  Martin,  one  of  the  large,  lustrous, 
blue-black  swallows  of  the  genus  Prague,  sev- 
eral species  of  which  inhabit  South  and  Central 
America,  while  one  (F.  subis)  is  a  familiar 
visitor  in  summer  to  almost  all  parts  of  the 
United  States.  They  originally  nested  in  hollow 
trees,  but  in  both  North  and  South  America 
have  at  once  associated  themselves  with  man- 
kind as  soon  as  civilization  approached  their 
habitat ;  and  now  everywhere  make  their  nests 
about  buildings  or  in  garden  bird-bo.xes.  They 
are  among  the  most  useful  as  well  as  interesting 
of    our    insect-hunting    birds. 

Purple  Scale.      See  Scale  Insects. 

Purple  Shell,  a  gastropod  mollusk  of  the 
family  Muricidcv  and  especially  of  one  section  of 
it  of  which  the  genus  Purpura  is  typical.  A 
great  many  species  are  found  in  all  seas.  Tlie 
true  purples  form  the  subfamily  Pnrpuriiuc. 
The  Muricida  are  carnivorous  marine  snails  very 
destructive  to  other  mollusks,  barnacles,  etc. 
Many  of  the  tropical  species  of  Murc.r  and  re- 
lated genera  are  of  large  size  and  remarkable 
for  the  large  spines  borne  upon  the  shells,  but 
our  representatives  of  the  family  are  small  and 
inconspicuous.  (See  Drill.)  Our  true  purple 
shell  (Purpura  lapillus)  is  found  in  great  abun- 
dance on  rocky  coasts  on  both  sides  of  the  North 
Atlantic,  but  is  infrequent  in  the  United  States 
south  of  Long  Island  Sound,  where  it  is  re- 
placed to  some  extent  by  related  species.  The 
shell  is  very  thick  and  solid,  short  oval  with  a 
low  spire  and  a  large  aperture,  the  outer  lip  of 
which  is  marked  with  revolving  ridges.  It  is 
extremely  variable  in  size,  shape,  color,  and 
markings.  Like  the  drill  it  is  carnivorous,  but 
with  us  confines  its  attacks  chiefly  to  the  barna- 
cles which  encrust  the  rocks  between  tides, 
though  in  Europe  it  works  great  havoc  on  the 
mussel  beds. 

The  name  "purple  shell"  applied  to  this  group 
of  mollusks  is  derived  from  the  use  to  which 
certain  species  were  put  by  the  ancients  in  the 
preparation  of  their  most  valued  dye-stuffs,  for 
which  the  city  of  Tyre  was  especially  famous, 
and  upon  which  its  prosperity  about  looo  B  c. 
was  founded.  The  Tyrian  purples  were  of  sev- 
eral shades,  varying  from  blue  to  a  dull  crimson, 
dependent  upon  the  particular  variety  of  shell 
employed  and  the  substances  mixed  with  the 
extract.  Among  the  most  important  species  util- 
ized were  Murex  trunculus,  M.  brandaris.  and 
Purpurea  patula.  These  snails  were  gathered 
on  both  the  African  and  European  shores  of  the 
Mediterranean.  The  smaller  ones  were  crushed 
in  mortar-shaped  holes  in  the  rocks  and  mixed 
with  soda,  urine,  sea-water,  and  other  sub- 
stances ;  the  larger  animals  were  removed  from 
their  shells  or  the  dye  squeezed  out.  The  de- 
sired colors  were  obtained  by  exposure  to  the 
sun  and  by  various  combinations,  and  the  cloth 
was  steeped  in  a  large  excess  of  fluid  until  the 
proper  effect  had  been  produced.  The  fluid  is 
contained  in  a  saccular  gland  which  opens  into 


the  mantle  cavity  and  has  at  first  the  color  and 
consistency  of  cream  and  a  disagreeable  odor, 
but  changes  to  purple  upon  exposure  to  light. 
Consult  Simmonds,  'Commercial  Products  of 
the  Sea.^ 

Purples.     See  \Vhe.\t. 

Pur'pura.      See  Purple-shell. 

Purse,  a  specific  sum  of  money,  usually 
awarded  as  a  prize  in  athletics,  horse-racing, 
and  other  sports.  In  Turkey  it  consists  of  500 
Turkish  piastres,  and  its  value  is  $22 ;  in  Egypt 
a  purse  consists  of  500  tariff  piastres,  value  $25 ; 
in  Persia,  50  tomans,  value  $107.     See  Prize. 

Purser,  a  name  applied  to  the  cashier  or 
chief  clerk  on  board  a  passenger  steamer.  In 
the  navy  a  purser  was  formerly  an  officer  who 
took  charge  of  the  provisions  of  a  ship  of  war, 
and  saw  to  their  distribution  among  the  officers 
and  crew.  He  had  very  little  to  do  with  money 
matters,  but  generally  bore  an  evil  reputation 
among  the  sailors  for  unfair  dealing  and  rapac- 
ity. The  designation  is  now  discarded  for  that 
of  paymaster,  who  holds  a  different  position. 

Purs'lane,  a  pot-herb  and  well-known 
weed  forming  good  fodder  for  pigs  and  called 
"pussley"   by   farm-hands.     See   Portulaca. 

Pursuivant,  per'swT-vant,  a  title  used  in  the 
heraldry  of  England,  Scotland,  and  Ireland,  and 
derived  from  the  Latin  word  "prosequi,"  to  fol- 
low. It  is  the  lowest  of  heraldic  offices,  but 
from  the  pursuivants  were  usually  selected  the 
superior  officials  known  as  herald  and  king-at- 
arms.  The  English  college  of  arms  has  four 
pursuivants,  the  Scottish  heraldic  establishment 
has  three,  and  the  Ulster  king-at-arms  in  Ire- 
land has   four. 

Puru-Purus,  poo-roo'-poo-roos',  or  Puru 
Pulas,  a  tribe  of  Brazilian  Indians,  now  ex- 
tinct or  represented  only  by  the  Pamary  or  Pau- 
mary,  but  formerly  living  along  the  Purus  River 
(q.v.)  in  western  Brazil.  They  were  naked 
savages,  who  slept  on  the  sand  instead  of  in 
hammocks,  and  were  afflicted  by  a  leprous 
disease  which  covered  them  with  bluish  and 
whitish  spots.  They  used  practically  no  shelter- 
ing or  covering,  except  leaf  umbrellas,  and  wore 
their  hair  long  and  unkempt,  cut  only  on  the 
forehead  in  a  square  bang.  Linguistically  they 
seem  to  have  been  separate  from  the  surround- 
ing peoples. 

Puruandiro,  poo-roo-an-de'ro,  Mexico,  a 
town  of  the  state  of  Michoacan  and  capital 
city  of  the  district  of  Puruandiro  in  central 
Mexico,  situated  on  the  southern  shore  of  a 
small  lake,  about  42  miles  northwest  of  Morel ia. 
It  does  a  small  business  in  Mexican  leather  and 
in  the  agricultural  produce  of  the  surrounding 
country.     Pop.   (1895)  7,782. 

Purus,  poo-roos',  a  South  American  river, 
an  affluent  of  the  Amazon,  rising  in  the  east  of 
Peru  traversing  the  northwest  corner  of  Bo- 
livia, entering  Brazil,  and  after  a  northeastward 
course  of  over  1,800  miles,  joining  the  Amazon 
about  100  miles  above  the  latter's  confluence 
with  the  Madeira.  It  has  a  very  winding  course 
and  a  comparatively  slight  fall.  In  the  flood 
season  it  is  navigable  almost  throughout  its 
length.  Chief  among  its  numerous  tributaries  is 
the  Acre.  Its  source  was  discovered  in  1864  by 
Chandless,  an  English  explorer. 


PURVER  — PUSEY 


Purver,  per'ver,  Anthony,  English  trans- 
lator: b.  Hurstbourne,  Hampshire,  1702;  d.  An- 
dover,  Hampshire,  July  1777.  He  was  at  first 
apprenticed  to  a  shoemaker,  but  mastered  He- 
brew, and  at  20  opened  a  school.  Later  he  went 
to  London  where  he  became  a  Quaker  and  there 
began  his  translation  of  the  Bible  in  1733,  a  task 
which  occupied  him  for  20  years.  It  was  com- 
pleted in  1763  and  published  under  the  title  'A 
New  and  Literal  Translation  of  all  the  Books 
of  the  Old  and  New  Testament'  (1764).  The 
publication  was  known  as  the  ^Quaker's  Bible' 
and  by  many  was  pronounced  crude  and  un- 
schola'rly,  while  warmly  approved  by  Southey 
and  other  critics.  He  also  published :  'Youth's 
Delight'  (1727)  ;  <Poem  to  the  Praise  of  God' 
(1748)  ;  and  'Counsel  to  the  Friend's  Children' 
(1785). 

Purves,  per'ves,  George  Tybout,  American 
clergyman:  b.  Philadelphia,  Pa.,  27  Sept.  1852; 
d.  New  York  24  Sept.  1901.  He  was  graduated 
from  the  University  of  Pennsylvania  in  1872 
and  from  the  Princeton  Theological  Seminary 
in  1876.  He  was  pastor  at  Wayne,  Pa.,  1877-80 ; 
and  professor  of  New  Testament  literature  and 
exegesis  at  Princeton  Theological  Seminary 
1892-igoo.  In  the  last  named  year  he  accepted 
a  call  to  the  Sth  Avenue  Presbyterian  Church, 
New  York.  He  wrote:  <The  Testimony  of 
Justin  Martyr  to  Early  Christianity'  ;  'The 
Apostolic  Age'  ;  etc. 

Purvey,  per'vi,  John,  English  Biblical 
translator :  b.  Lathbury,  Buckinghamshire,  about 
1354:  d.  about  1427.  While  associated  with 
Wyciif,  whose  disciple  he  became,  he  undertook 
with  other  scholars  the  revision  of  the  transla- 
tion of  the  Bible  made  by  Wyciif  in  1380.  The 
revision  was  substantially  a  new  work  merely 
based  on  Wyclif's  copy  which  had  retained  many 
Latinisms  from  the  Vulgate.  The  new  transla- 
tion, on  the  other  hand,  was  made  in  good 
idiomatic  English.  It  was  completed  about  1388, 
four  years  after  Wyclif's  death.  For  his  Wyclif- 
ite  views  he  was  imprisoned  in  1390,  recanted 
to  escape  martyrdom  in  1401,  and  for  two  years 
w-as  vicar  of  West  Hythe,  Kent.  Purvey  wrote 
against  the  corruption  of  the  Church,  a  work 
entitled  'Ecclesias  Regimen.'  Consult:  Lech- 
ler,  'John  Wiclif  and  his  English  Precursors,* 
translated  by  Lorimer   (1884). 

Pus.      See  SuppuR.\TioN. 

Pusey,  pu'zT,  Caleb,  .American  Quaker 
colonist:  b.  Berkshire,  England,  about  1650;  d. 
Chester  County,  Pa.,  25  Feb.  1727.  He  was  edu- 
cated a  Baptist,  but  joined  the  Quakers  and  came 
with  Penn's  company  to  America  in  1682,  erected 
the  first  mills  in  the  province  known  as  the 
"Chester  Mills,"  and  of  which  Penn  himself  laid 
the  cornerstone.  He  laid  out  roads,  treated  with 
the  Indians,  was  sheriff  of  Chester  County  for 
two  years,  justice  of  the  peace  and  of  the  county 
courts  for  many  years,  an  associate  justice  of 
the  supreme  court,  and  for  10  years  member  of 
assembly.  He  published  a  great  number  of 
pamphlets  and  articles  in  defense  of  his  creed, 
among  them:  *A  Serious  and  Seasonable  Warn- 
ing' (1675)  ;  *A  Modest  Account  from  Penn- 
sylvania of  the  Principal  Differences  in  Point  of 
Doctrine  between  George  Keith  and  those  of  the 
People  called  Quakers'  (1696);  'Satan's  Har- 
bingers Encountered'    (1700);  etc. 


Pusey,  Edward  Bouverie,  English  scholar 
and  theologian:  b.  near  Oxford  22  Aug.  1800; 
d.  Ascot  Priory,  Berkshire,  16  Sept.  1882.  He 
w'as  a  son  of  the  Hon.  Philip  Bouverie  (of  the 
Radnor  family),  who  assumed  the  name  of 
Pusey  by  royal  license  on  becoming  lord  of  the 
manor  of  that  name  in  Berkshire.  He  was  edu- 
cated at  Eton  and  Oxford  University,  where  he 
was  graduated  with  first  class  honors.  Soon 
after  he  was  elected  to  a  fellowship  at  Oriel 
College.  He  studied  for  two  years  in  Germany, 
taking  up  more  especially  Oriental  languages, 
theology,  and  German,  and  in  1828  was  appointed 
regius  professor  of  Hebrew,  a  post  which  he 
retained  all  his  life,  and  to  which  a  canonry  at 
Christ  Church  is  attached.  In  1826  he  had  pub- 
lished a  book  summarizing  the  progress  of 
German  theological  thought  since  the  Reforma- 
tion, expounding  the  rationalistic  views  regard- 
ing religion  which  were  common  in  Germany, 
his  account  of  which  was  founded  on  his  own 
personal  experience  of  what  he  believed  to  be 
the  evils  of  Rationalism.  He  became  through 
the  influence  of  his  friends  Hurrel,  Froude,  and 
Newman  an  ally  of  the  theological  party  who 
started  the  Tracts  for  the  Times  (see  Tr.\c- 
t.^rianism),  but  the  agitation  had  been  going 
on  a  little  time  before  he  took  an  active  part  in 
it.  His  first  tract  was  the  l8th,  'On  the  Benefit 
of  Fasting'  ;  he  subsequently  wrote  another  (the 
66th)  on  the  same  subject,  and  two  (the 
67th,  and  69th)  'On  Holy  Baptism.'  In 
connection  with  the  same  High  Church  move- 
ment he  undertook  the  joint-editorship  of  the 
'Library  of  the  Fathers'  and  the  'Library  of 
Anglo-Catholic  Theology.'  In  1843  he  was  sus- 
pended from  preaching  in  the  university  pulpit 
for  three  years  on  account  of  a  sermon  on  the 
Eucharist,  in  which  he  advocated  the  doctrines 
of  the  real  presence,  sacerdotal  absolution,  and 
of  the  duty  and  privilege  of  confession.  E.xcept 
for  literary  labors  and  occasional  sermons.  Dr. 
Pusey's  life  was  henceforward  an  uneventful 
one.  Among  his  chief  works  are  a  treatise  on  ^ 
'The  Ancient  Doctrine  of  the  Real  Presence' ;  H 
'Letters  to  tlie  Archbishop  of  Canterbury  in  V 
Defence  of  Church  Principles'  ;  a  treatise  on 
'Marriage  with  a  Deceased  Wife's  Sister'  ;  a 
'History  of  the  Councils  of  the  Church'  (1857)  ; 
a  learned  'Commentary  on  the  Minor  Prophets' 
(1860-77),  an  important  contribution  to  Hebrew 
scholarship.  Nine  lectures  on  'Daniel  the 
Prophet'  (1864),  and  'The  Church  of  England, 
or  Portion  of  Christ's  Holy  Catholic  Church : 
an  Eirenicon'  (1865).  As  a  leader  of  the  Trac- 
tarian  or  High  Church  party  he  kept  a  large  sec- 
tion of  that  party  from  drifting  into  the  Catholic 
Church  and  remained  unshaken  in  his  fidelity 
to  the  church  of  his  baptism,  while  Oakley, 
Ward,  Wingfield,  Newman,  and  more  than  lOO 
other  English  clergymen  went  over  to  Rome. 
On  this  ground,  perhaps,  the  party  received  the 
popular  name  of  Puseyites.  Pusey  was  one  of 
the  few  Oxford  professors  whose  linguistic  ac- 
complishment laid  open  to  him  the  latest  re- 
searches and  discoveries  of  German  scholarship. 
He  was  very  retired  in  his  habits,  but  kind- 
hearted,  and  his  charity  was  unbounded.  Pusey 
House,  one  of  the  most  recent  of  Oxford  col- 
leges, was  founded  as  a  inemorial  to  him,  and 
was  intended  to  continue  the  tradition  of  his 
teaching  which  it  has  done  to  the  same  extent 
as  All  Souls  has  fulfilled  the  purpose  of  offer- 
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ing  masses  for  the  repose  of  the  souls  of  those 
who  perished  in  the  Hundred  Years'  war.  Con- 
sult:  Liddon,  'Life  of  Edward  Bouverie  Pusey> 
(1893-7)  ;  Grafton,  <Pusey  and  the  Church  Re- 
vival'   (1902). 

Puseyism.      See  Oxford  Movement,  The. 
Pushkin,     poosh'kin,     Alexander     (spelled 
also  PousHKiN,  Pouchakin),  Russian  poet:  b. 
Moscow    26    May     (7    June)     1799;    d.    Saint 
Petersburg  29  Jan.  (10  Feb.)   1837.     He  received 
his  first  education  in  the  Lyceum  at  Tsarskoe- 
Selo.     In    1817   he   entered    the   service   of  the 
government  in   the   ministry  of  foreign   affairs, 
in   1820  was  retired  to  southern  Russia  because 
of  his  liberal  opinions,  until  1824  was  a  subor- 
dinate in  the  office  of  the  governor-general  of 
Odessa,  angered  his  superior  by  an  epigram,  and 
was    withdrawn    wholly    from    the    service    and 
ordered  to  live  on  his  estate  of  Mikhailovskoe. 
In  1826  Nicholas  I.  allowed  his  return  to  Saint 
Petersburg,   where  he   was   made   imperial    his- 
toriographer.    His  only  work  of  research,  how- 
ever, was  the   'History  of  the  Revolt  of  Puga- 
chev'  :  he  labored  in  the  archives  on  an  account 
of  Peter  the  Great,  which  came  to  nothing.     He 
died  from  a  wound  received  in  a  duel,  and  the 
Czar   appropriated    150,000    rubles   to   settle   his 
affairs  and  publish  his  works.     These  included, 
above  all,  'Evgenie  Onyegin'   (1828),  a  metrical 
narrative   in   a   somewhat    Byronesque    fashion ; 
and    'Boris   Godunov,'    a  tragedy  dealing   with 
the  troublous  period  following  the  death  of  Czar 
Feodor.     Pushkin  performed  a  great  service  for 
the   Russian   language   and   literature;   molding 
the  former,  which,  prior  to  his  time  was  uncouth 
and   unwieldy,   and   freeing  the   latter   from    its 
French   tradition  and  placing  it  solidly  upon  a 
native   basis.     He   has   been   called   "undeniably 
and  essentially  the  great  national  poet  of  Rus- 
sia."    There  are  English  renderings  of  'Evgenie 
Onyegin*    (by  Spalding,  1881);  of  the  'Poems* 
(by    Panin,   2d   ed.    1888)  ;    and   of  the    'Prose 
Tales*    (by   Keane,    1S96).     A   memorial    work, 
'Translations    from    Pushkin,'    by    Turner,    ap- 
peared   in    1899.     Consult:     Shaw,    'Sketch    of 
Pushkin's  Life  and  Works'    (1845)  ;  Flach,  <Un 
Grand   Poete  Russe'    (1894). 

Puss  in  Boots,  a  well-known  nursery  tale 
by  Charles  Perrault,  whose  version,  'Le  chat 
botte'  appeared  in  his  'Contes  de  Fees*  (1697). 
It  was  probably  taken  from  Straparola's  'Piace- 
voli  Notti.'  The  story  is  found  in  a  Norse  ver- 
sion in  'Lord  Peter,*  and  in  the  Swedish  'Palace 
with  Pillars  of  Gold,'  in  which  the  cat  be- 
friends a  girl,  whose  adventures  are  similar  to 
those  of  the  Marquis  of  Carabas.  In  a  Sicilian 
version  is  found  the  first  hint  of  a  moral  which 
is  lacking  in  the  above-mentioned  tales ;  that 
is,  the  ingratitude  of  the  man.  Cosguin  imag- 
ined from  the  moral  that  its  origin  was  Bud- 
dhistic, for  the  story  could  only  have  arisen  in 
a  comparatively  civilized  community ;  but  the 
only  Hindu  version,  the 'Match-Making  Jackal.* 
discovered  about  1884  in  Bengal,  has  no  moral 
at  all.  The  most  complete  mora!  is  found  in 
Zanzibar,  in  the  Swahili  tale  of  'Sultan  Darai,* 
in  which  the  beneficent  beast  is  a  gazelle :  the 
ingratitude  of  the  man  is  punished  by  the  loss 
of  all  that  he  had  gained :  the  gazelle,  which 
dies  of  neglect,  is  honored  by  a  public  funeral. 
A  well-known  German  version  is  that  by  Tieck, 
*Der  gestiefelt  Kater*  (1795). 
Pus'tules.     See  Pimples. 


/-u^,"*   You/self  in   His   Place,   a   novel   by 

Charles  Reade.  published  in  1870.  The  scene  is 
laid  in  an  English  manufacturing  town,  and  the 
story  narrates  the  struggles  of  Henry  Little, 
workman  and  inventor,  against  the  jealousy  and 
prejudice  of  the  trades-unions.  Like  all  of 
Reade's  stories,  'Put  Yourself  in  His  Place* 
has  a  wealth  of  dramatic  incident,  and  moves 
with  dash  and  vigor. 

Putchock,  pu-chok',  or  Puchuck,  the  root 
of  Aplotaxis  lappa,  the  "costus"  of  the  ancients 
a  composite  plant  growing  on  the  Himalayas  in 
the  vicinity  of  Cashmere.  It  has  long  lyrate 
leaves  and  heads  of  purple  florets.  It  is  ex- 
ported to  the  Malay  countries  and  to  China, 
where  it  forms  a  main  ingredient  in  the  Chinese 
pastille-rods  known  as  joss-sticks.  In  Upper 
India  it  is  given  as  a  medicine  in  various  com- 
plaints ranging  from  coughs  to  cholera,  and  is 
also  employed  in  several  other  ways. 

Putlitz,   poot'lits,    Gustav   Heinrich    Gans, 

Edler  Herr  von  unu  zu,  German  novelist  and 
poet:  b.  Retzin,  Prussia,  20  March  1821-  d 
there  9  Sept.  1890.  He  was  educated  at  Magde- 
burg, Berlin,  and  Heidelberg,  was  engaged  in 
the  civil  service  in  1846-8  and  made  his  debut 
in  literary  circles  by  his  comedies  which  aptly 
portrayed  high  social  life  and  excelled  in  humor. 
In  1863  he  w-as  appointed  director  of  the  court 
theatre  at  Schwerin,  and  his  collected  dramas 
were  published  in  1850-69.  His  poems  were 
characterized  by  much  beauty  and  grace  and 
his  charming  fairy  poem  'Was  sich  der  Wald 
erzahlt'  (1850)  was  widely  circulated.  His 
novels  were  also  popular.  Among  his  publica- 
tions are:  'Vergissmeinnicht'  (1851);  'Bran- 
denburger  Geschichten*  (1862);  'Novellen* 
(1863)  ;  'Funken  unter  der  Asche*  (1871). 

Putnam,  piit'nam,  Frederick  Ward,  Ameri- 
can archsologist  and  ethnologist:  b.  Salem, 
Mass.,  16  April  1839.  He  became  curator  at 
Essex  Institute  in  Salem  in  1856,  was  graduated 
from  Harvard  in  1862,  and  in  1864  became  di- 
rector of  the  Essex  Institute  museum.  In  1867 
he  was  appointed  superintendent  of  the  East 
Indian  IMarine  Society's  museum  at  Salem  and 
in  1875  was  appointed  civilian  assistant  on  the 
United  States  surveys  west  of  the  lootli  merid- 
ian, his  duties  being  to  make  investigations 
and  reports  of  the  archaeological  and  ethnological 
material  collected.  In  1876-8  he  was  in  charge 
of  the  Agassiz  collection  of  fishes  at  the  Museum 
of  Comparative  Zoology  and  in  1886  was  ap- 
pointed professor  of  American  arch.-eology  and 
ethnology  at  Harvard.  He  was  chief  of  the 
department  of  ethnology  at  the  World's  Colum- 
bian Exposition  in  1893.  He  is  author  of  nu- 
merous pamphlets  on  scientific  subjects,  was  one 
of  the  founders  and  editors  of  the  '.\merican 
Naturalist.*  and  has  edited  many  volumes  of 
'Annual  Reports  of  the  Trustees  o'f  the  Peabodv 
Museum  of  Arch.-eology  and  Ethnology*  and 
'Proceedings  of  the  Essex  Institute.' 

Putnam,  George  Haven,  American  pub- 
lisher and  author,  son  of  G.  P.  Putnam  (q.v.)  : 
b.  London,  England,  2  April  1S44.  He  was 
educated  in  New  York,  Paris,  and  Gottingen. 
leaving  the  university  at  the  latter  place  to  enter 
the  Union  army  as  a  volunteer  in  1862.  He 
served  through  the  war,  was  a  prisoner  at  Libby 
in  the  winter  of  1864-5.  and  attained  rank  as 
major   of  volunteers.     He  is  head   of  the  firm 
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G  P.  Putnam's  Sons,  was  a  leader  in  reorganiz- 
ing the  American  Copyright  League  in  i887>  and 
was  instrumental  in  securing  the  passage  ot  the 
copyright  bill  in  iSgi.  He  has  published :  Au- 
thors and  Publishers)  (1883)  I  /The  Artificial 
Mother*  (1894);  'Books  and  their  Makers  in 
the  Middle  Ages'   (1896)  ;  etc. 

Putnam,  George  Palmer,  American  pub- 
lisher and  author :  b.  Brunswick,  Maine,  7  Feb. 
1814;  d.  New  York  20  Dec.  1872.  He  entered 
the  book  store  of  Jonathan  Leavitt  in  New  \  ork 
in  1828,  became  a  member  in  the  hrm  Wiley 
and  Putnam  in  1840  and  in  1841  went  to  London 
where  he  conducted  a  branch  business.  In  1840 
he  returned  to  New  York,  opened  a  publishing 
house  engaged  in  the  production  of  finely  illus- 
trated' books  and  established  'Putnam  s  Maga- 
zine' 1853-6,  which  was  resumed  in. 1868  and 
afterward  merged  with  'Scribner's  Monthly. 
In  1866  he  established  the  publishing  firm  now 
known  as  G.  P.  Putnam's  Sons.  He  was  an 
ardent  advocate  of  international  copyright  re- 
form, secretary  for  many  years  of  the  Pub- 
lishers' Association,  a  founder  of  the  Metro- 
politan Museum  of  Art,  and  wrote :  <A  Plea 
for  International  Cooyright'  (1837)  ;  'Chronol- 
offv'  (18^3)  ;  'The  Tourist  in  Europe'  (1838)  ; 
'American  Facts'  (1845);  'The  World's  Prog- 
ress' (1850);  'Ten  Years  of  the  Worlds 
Progress'    (1861)  :  etc. 

Putnam,  Herbert,  American  librarian:  b. 
New  York  20  Sept.  1861.  He  was  graduated 
from  Harvard  in  1883.  studied  law  at  Columbia 
and  in  1886  was  admitted  to  the  bar.  He  was 
librarian  at  the  Minneapolis  Athensum  in  1884-7 
and  of  the  Minneapolis  Public  Library  1887-91 ; 
practised  law  in  Boston  in  1892-S,  was  librarian 
of  the  Boston  Public  Library  in  189S-9  and  m 
the  latter  year  was  appointed  librarian  of  Con- 
gress He  became  president  of  the  American 
Library  Association  in  1898  and  one  of  the  over- 
seers of  Harvard  in  1902. 

Putnam,  Israel,  American  Revolutionary 
soldier:  b.  Salem  (now  Danvers),  Mass.,  7  Jan. 
1718-  d.  Pomfret  (now  Brooklyn),  Conn.,  19 
May' 1790.  His  education  was  a  desultory  one. 
In  1740  he  removed  from  Salem,  and  purchased 
in  that  part  of  Pomfret,  Conn.,  which  is  iiow 
Brooklyn,  the  farm  where  he  afterward  resided. 
It  is  said  that  he  also  hung  out  a  shingle  adver- 
tising entertainment  for  man  and  beast.  Ihere 
is  also  the  well-known  anecdote  of  the  exploit  m 
which  he  crept  into  the  lair  of  a  destructive 
wolf,  and  there  despatched  the  animal.  But  lit- 
tle definite  is  known  of  Putnam's  life  until  he  is 
found  in  1755  in  receipt  of  a  commission  as 
captain  of  Connecticut  volunteers  in  a  regiment 
sent  by  the  colonv  to  aid  in  repelling  a  threat- 
ened French  invasion  of  New  York.  He  was 
present  at  the  defeat  of  the  French  and  Indians 
under  Dieskau  near  the  southern  end  of  Lake 
George,  and  later  was  very  successfully  employed 
as  a  ranger  and  scout.  In  1756  he  commanded 
a  company  in  Abercrombie's  army,  which  had 
Crown  Point  as  an  objective,  but  was  so  out- 
played by  Montcalm  as  to  be  obliged  to  _  act 
rather  defensively  than  offensively.  He  received 
a  major's  commission  from  the  Connecticut  legis- 
lature in  1757.  During  Abercrombie's  expedi- 
tion against  Ticonderoga  in  1758,  Putnam  com- 
manded an  advance  guard  and  scouting  party  of 
100.  In  the  retreat  following  the  rash  and  dis- 
astrous attack  on   the  post,  he  became  aide  to 


Abercrombie,    replacing   Howe,    who   had   been 
shot.    Having  been  sent  out  in  August  to  recap- 
ture from  the  enemy  a  large  quantity  of  British 
stores,  he  was   taken   prisoner  and  tortured  by 
the    Indians,   but   rescued    by   a   French    officer. 
He    was    sent    to    Ticonderoga    and    thence    to 
Montreal,  where  he  was  exclianged.     Promoted 
lieutenant-colonel   in    1759.   he   accompanied   the 
force   sent   against   Montreal,   upon   whose   sur- 
render  (Canada  passed   into   English  hands.     In 
1762  he  commanded  the  contingent  of  1,000  sent 
by  Connecticut  in  the  naval  expedition  against 
Havana.     His  vessel  was  wrecked  off  the  Cuban 
coast,  but  those  on  board  escaped  by  rafts,  and 
took  part  in  the  successful  attack  on  Havana. 
He  was  sent  out  against  the  Indians  of  the  fron- 
tier, who,  under  Pontiac   (q.v.),  were  menacing 
Detroit,  in  1763.     A  peace  was  concluded;  Put- 
nam returned  to  his  farm,  and  there  remained 
in   retirement    until    1775-     When    the    news    of 
Lexington  reached  him,  he  is  said  to  have  been 
plowing,   Cincinnatus-like ;  and  at  once  to  have 
turned  loose  the  oxen  and  ridden  to  Cambridge. 
A   Connecticut   regiment   was   forthwith   organ- 
ized,  and    Putnam,   with   a  brigadier's  commis- 
sion, appointed  to  command  it.     In  May  he  led 
a   battalion   to   Noddle's   Island,  where  he  cap- 
tured  a    sloop    and   burned   a    schooner   of   the 
enemy.     He   was  a  participant   in  the  battle   at 
Breed's   (Bunker)   Hill,  which  he  had  helped  to 
fortify;   the   chief   command   in   the   action   has 
been  claimed  for  him  against  Prescott.     Trum- 
bull, in  his  picture  in  the  Capitol  at  Washington, 
shows  Putnam  in  brilliant  uniform  defending  a 
gun.     Commissioned   major-general   in  July,   he        _ 
was  placed  in  command  at  New  York,  and  was       ■ 
ranking  officer   within   the   fortifications   during       1 
the  battle  of  Long  Island.     After  having  been 
stationed  at  Philadelphia,  Crosswick,  and  Prince- 
ton,  he  was  sent  in  May  1777  to  command  m 
the   "Highlands"  of  New  York.     Owing  to  the 
loss  of  Fort  Montgomery  and  Fort  Clinton,  he 
was  removed  from  his  command ;  but  later  was 
restored   on  being  acquitted  by   a  court   of  in- 
quiry.    Subsequently,  when  he  was  commanding 
in    Connecticut,    Horseneck,    an    American    out- 
post, was  attacked  by  the  British  under  Tryon. 
Putnam,  according  to  the  story,  escaped  by  dash- 
ing on  horseback  down-hill,  and  eventually  pur- 
sued the  retreating  Tryon,  from  whom  he  took 
50   prisoners.     In    the    winter    of    1779   he   was 
stricken   with   paralvsis   and  incapacitated   from 
further    service.      Consult    'Lives,'    by    Tarbox 
(1876)   and  Livingston   (1901). 

Putnam,  John  Pickering,  American  archi- 
tect: b.  Boston,  Mass.,  1847.  He  was  graduated 
from  Harvard  in  1868,  studied  later  in  the 
Ecole  des  Beaux  Arts,  Paris,  and  in  the  Royal 
Academy  of  Architecture,  Berlin.  He  has  since 
practised  his  profession  in  Boston  and  has  pub- 
lished: 'The  Open  Fire  Place  in  All  Ages'; 
'The  Principles  of  House  Drainage'  ;  'Improved 
Plumbing  Appliances'  ;  'The  Outlook  for  the 
Artisan  and  His  Art.' 

Putnam,  Mary  Traill  Spence  Lowell, 
American  author,  sister  of  James  Russell  Lowell 
(q.v.)  :  b.  Boston,  Mass.,  3  Dec.  1810;  d.  there 
I  June  1898.  She  was  married  to  Samuel  R. 
Putnam  in  1832,  and  later  traveled  abroad  for 
several  years.  Her  literary  work  was  confined 
to  magazine  writing  until  1844,  when  she  trans- 
lated from  the  Swedish  Fredrika  Bremer's  'The 
Handmaid.'     She   afterward   published:      'His- 
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tory  of  the  Constitution  of  Hungary'  (1850); 
'Records  of  an  Obscure  Man'  (1861)  ;  'The 
Tragedy  of  Errors'  and  'The  Tragedy  of  Suc- 
cess,' a  dramatic  poem  in  two  parts  (1862)  ; 
'Fifteen  Days'  (1866);  'Memoir  of  Charles 
Lowell'    (1885)  ;  etc. 

Putnam,  Rufus,  American  Revolutionary 
soldier:  b.  Sutton,  Mass.,  9  April  1738;  d.  Ma- 
rietta, Ohio,  I  May  1824.  He  was  apprenticed 
in  1754  to  a  millwright,  but  acquired  some  know- 
ledge of  surveying  and  later  found  employ- 
ment in  that  profession.  In  March  1757  he 
enlisted  as  a  private  for  service  in  the  French 
and  Indian  war ;  and  re-enlisted  yearly  until 
1 761,  being  made  ensign  in  1760.  His  story  of 
the  campaigns  in  which  he  served  may  be  read 
in  the  'Journal'  which  he  kept  throughout.  He 
was  a  farmer  successively  at  New  Braintree, 
Mass.  (1761),  Brookfield,  Mass.  (1765),  and 
Rutland,  Mass.  (1780).  In  1773  he  went  to 
Florida  as  one  of  an  investigating  committee 
appointed  to  examine  lands  granted  by  the  crown 
to  colonial  soldiers  and  officers  who  had  fought 
in  provincial  regiments  during  the  French  and 
Indian  war.  Putnam  was  made  deputy-surveyor 
of  Florida  by  the  governor  of  the  province,  and 
accompanied  the  expedition  up  the  Mississippi 
to  the  Yazoo,  up  the  Yazoo  to  Haines'  Bluff, 
back  to  the  Big  Black,  and  thence  in  return 
down  the  Mississippi.  He  planned  and  directed 
the  construction  of  the  Continental  lines  of  de- 
fense at  Roxbury,  and  for  the  excellence  of  his 
work  was  detailed  by  Washington  as  acting 
chief-engineer  of  the  army.  On  II  Aug.  1776 
he  was  appointed  by  Congress  chief  engineer  of 
the  army,  with  colonel's  rank ;  but  preferring 
service  in  the  field,  he  resigned  in  December 
and  took  command  of  the  5th  Massachusetts 
regiment.  With  the  northern  army  in  1777  he 
did  conspicuous  service,  particularly  at  Still- 
water, where  he  headed  the  4th  and  5th  regi- 
ments of  Nixon's  brigade.  On  7  Jan.  1783  he 
was  promoted  brigadier-general.  He  was  for 
several  years  a  member  of  the  Massachusetts 
legislature,  and  during  Shays'  rebellion  (q.v.) 
(1786-7)  was  a  very  efficient  aide  on  tlie  staff 
of  Gen.  Benjamin  Lincoln.  In  Alarch  1787  he 
was  chosen  (with  Gen.  S.  H.  Parsons  and  Rev. 
Manasseh  Cutler)  a  director  of  the  Ohio  com- 
pany, organized  (i  March  1786)  with  a  capital 
of  $1,000,000  in  public  securities,  to  be  expended 
in  the  purchase  of  land  in  the  Northwest  Terri- 
tory. In  July  a  contract  was  made  with  Con- 
gress for  one  and  a  half  million  of  acres,  and 
soon  afterward  an  ordinance,  familiarly  known 
as  the  "Ordinance  of  1787,"  was  passed  pro- 
viding for  the  government  of  the  territory.  On 
7  April  1788  Putnam,  meanwhile  made  superin- 
tendent of  the  company,  landed  with  a  party 
of  emigrants  at  the  mouth  of  the  Muskingum, 
and  on  the  present  site  of  Marietta  commenced 
the  first  organized  settlement  in  the  Northwest 
Territoo'-  He  concluded  in  1792  at  Vinccnnes 
a  treaty  with  eight  tribes  of  the  Wabash  In- 
dians, and  in  1793  resigned  his  commission  in 
the  army.  He  was  one  of  the  judges  of  the 
United  States  court  in  the  Territory,  1790-6, 
and  from  1796  until  his  removal  by  Jefferson  for 
political  reasons  in  1803  was  surveyor-general  of 
the  United  States.  He  was  the  founder  of  the 
first  Bible  society  west  of  the  Alleghanies  (1812), 
a  sturdy  Federalist  in  politics,  and  with  the  ex- 
ception  of   Lafavette   the   last   survivor   of   the 


general  officers  of  the  Continental  army.  Con- 
sult his  'Journal,'  edited,  with  sketch,  by  Dawes 
(1886).  Putnam's  papers,  including  the  manu 
script  'Journal'  and  correspondence  with  Fisher 
Ames,  Trumbull,  Washington,  and  others  are 
preserved  at  Marietta  in  the  library  of  the  col- 
lege there ;  they  were  edited  by  Rowena  Buell 
(1904)  under  the  title  'The  Memoirs  of  Rufus 
Putnam  and  Certain  Official  Papers  and  Cor- 
respondence.' 

Putnam,  Sarah  A.  Brock,  American  writer: 
b.  Madison  Court  House,  Ya.,  about  1845.  In 
1883  she  was  married  to  the  Rev.  Richard  Put- 
nam, an  Episcopal  clergyman.  She  has  pub- 
lished: 'Richmond  during  the  War'  (1867); 
'The  Southern  Amaranth'  (1869)  ;  'Kenneth, 
My  King'    (1872)  ;   >Myra,'  a  novel. 

Putnam,  William  Le  Baron,  American  ju- 
rist: b.  Bath,  Maine,  12  May  1S35.  He  was  grad- 
uated from  Bowdoin  College  in  1855,  admitted 
to  the  bar  in  1858  and  engaged  in  law  practice 
in  Portland,  Maine,  1858-92.  In  1887  he  accepted 
an  appointment  by  President  Cleveland  as  com- 
missioner to  settle  with  Great  Britain  the  rights 
of  American  fishermen  in  Canadian  waters,  and 
was  also  a  member  of  the  commission  under 
the  treaty  of  6  Feb.  1896  between  Great  Britain 
and  the  United  States.  He  had  twice  declined 
appointments  as  justice  of  the  Maine  supreme 
judicial  court,  but  in  1892  accepted  an  appoint- 
ment as  judge  of  the  United  States  Circuit 
Court.  In  1888  he  was  the  Democratic  candidate 
for  the  governorship  of  his  State. 

Putnam,  Conn.,  city,  one  of  the  county- 
seats  of  Windham  County ;  on  the  Quinebaug 
River,  and  on  the  Norwich  &  W.  and  the  New 
York,  N.  H.  &  H.  R.R.'s ;  about  45  miles  east 
by  north  of  Hartford.  It  was  incorporated  from 
portions  of  the  towns  of  Thompson,  Killingly, 
and  Pomfret,  by  the  State  Assembly  in  May 
1855,  and  was  organized  as  a  municipality  3  July 
1855  and  in  1895  was  chartered  as  a  city.  Nearby 
are  Cargill  Falls,  noted  for  their  beauty.  It  is 
in  an  agricultural  region,  but  it  has  a  number 
of  manufacturing  interests.  The  chief  indus- 
trial establishments  are  cotton  and  woolen  mills, 
boot  and  shoe  factories,  silk  mills,  and  manufac- 
tories of  heaters  and  castings.  The  number  of 
employees  in  the  manufactories  is  about  1.900. 
It  has  the  Day  Kimball  Hospital,  Saint  Mary's 
Convent,  and  seven  churches.  The  educational 
institutions  are  Notre  Dame  Academy,  a  high 
school,  public  and  parish  schools,  and  a  public 
library.  There  are  two  banks,  one  National, 
w-ith  a  capital  of  $150,000,  and  one  savings,  and 
the  business  annually  is  over  $20,000,000.  The 
government  is  administrated  under  the  charter 
of  1895  which  provides  for  a  mayor,  who  holds 
office  two  years,  and  a  council  of  nine  members. 
Pop.  (1900)  6,667. 

Putnam,  Fort,  a  former  Revolutionary  fort  at 
West  Point,  N.  Y. 

Puts  and  Calls.     See  Stock  Exch.^nge. 

Puttenham,  put'en-am,  George,  English  au- 
thor: b.  about  1530;  d.  about  1600.  He  is 
reputed  to  be  the  writer  of  a  work  entitled  'The 
Arte  of  English  Poesie,  contrived  into  three 
bookes;  the  first  of  Poets  and  Poesie,  the  second 
of  Proportion,  the  third  of  Ornament,'  which 
appeared  anonymously  in  1589.  The  Arte  is  a 
review  of  ancient  as  well  as  modern  poetry, 
and  was  written  for  the  court.     It  shows  consid- 
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erable  literary  knowledge  and  no  small  critical 
power.  Its  author  wrote  several  other  pieces 
which  have  been  lost.  The  authorship  of  'The 
Arte*  has  also  been  claimed  for  Richard  Put- 
tenham,  his  brother. 

Puttiala,  put-te-a'la.     See  P.\tiala. 

Puttkamer,  poot'ka-mer,  Robert  Viktor 
von,  Prussian  statesman:  b.  Frankfort-on-the- 
Oder  1828;  d.  Karzin,  Prussia,  15  March  1900. 
He  was  educated  at  Heidelberg,  Geneva,  and 
Berlin,  entered  government  service  in  1854,  and 
as  a  friend  and  relative  of  Bismarck  his  rise  was 
rapid.  He  was  elected  to  the  Reichstag  in  1873 
as  a  Conservative  member  and  in  1877  was 
chief  president  of  the  province  of  Silesia.  In 
1879  he  became  minister  of  education  and  public 
worship  and  endeavored  to  carry  out  the  com- 
pact Bismarck  had  made  with  the  Clericals. 
In  1881  he  was  appointed  minister  of  the  in- 
terior and  vice-president  of  the  ministry.  He 
energetically  enforced  measures  against  the  So- 
cialist party  and  his  methods  in  favoring  the 
election  of  government  candidates  aroused  the 
opposition  of  the  Radicals  and  were  bitterly 
attacked  in  a  speech  by  Eugen  Richter.  After 
the  accession  of  Friedrich  III.,  Puttkamer  re- 
signed, and  though  it  was  expected  that  he 
would  be  reinstated  when  Wilhelm  II.  came  to 
the  throne,  he  was  merely  appointed  chief  presi- 
dent of  Pomerania  in  i8gi. 

Put'tun.     See  Pattan. 

Putty,  a  substance  compounded  of  whiting 
and  linseed-oil,  beaten  together  to  the  consistence 
of  a  thick  dough.  It  is  used  by  glaziers  for  the 
purpose  of  fixing  sheets  of  glass  in  the  frames 
of  windows,  etc.,  and  also  by  painters  for  filling 
up  holes  in  the  surface  they  are  about  to  paint. 
It  becomes  very  hard  when  dried. 

Putumayo,  poo-too-ma'yo,  or  Iga,  a  South 
American  river,  rising  in  the  southwestern  part 
of  Colombia  on  the  eastern  slope  of  the  Cordil- 
lera. It  flows  southeast  for  about  1,000  miles, 
almost  on  the  line  of  the  equator  in  its  mid- 
course,  receives  at  the  right  the  San  Miguel  and 
the  Yahuas,  and  at  San  Antonio  after  about 
150  miles  in  Brazil  empties  into  the  Amazon. 
It  was  explored  by  Reyes  and  Crevaux,  is  nav- 
igable within  100  miles  of  its  source,  and  prom- 
ises to  be  a  valuable  commercial  waterway 
between   Brazil   and   Colombia. 

Puvis  de  Chavannes,  Pierre,  pe-ar  pii-ves 
de  sha-van,  French  painter:  b.  Lyons  14  Dec. 
1824;  d.  Paris  25  Oct.  1898.  He  sprung  from 
an  old  Burgundian  family  of  strong  Catholic 
traditions.  His  father  was  an  engineer  and 
he  himself  was  destined  to  the  same  career,  but 
an  intervening  illness  and  a  journey  to  Italy 
confirmed  a  predilection  for  painting.  His  first 
master  was  Ary  Scheffer,  with  whom  he  stud- 
ied but  a  short  time,  and  went  for  a  second  visit 
to  Italy.  Returning  he  put  himself  under  the 
tuition  first  of  Delacroi.x,  then  of  Couture,  but 
parted  from  each  of  them  after  a  short  period, 
as  he  had  with  his  former  master,  from  an  in- 
ability to  submit  to  any  leading  but  his  own 
artistic  instincts.  Certain  marks  of  the  influence 
of  these  men  are  seen  by  critics,  particularly  of 
Delacroix,  even  in  the  very  latest  products  of 
Puvis'  life.  These  may  be  traced  in  the  more 
fundamental  traits  of  his  drawing,  in  the  com- 
position,  spacing  and   the   like.     Others   incline 


to  the  belief  that  his  work  rather  suggests  the 
influence  of  his  early  visits  to  Italy,  in  a  sort 
of  reminiscence  of  the  frescoes  of  Piero  della 
Francesca.  Such  suggestions  seem  for  the  most 
part  only  an  effort  toward  discovering  subtle 
resemblances  urged  on  by  the  really  insistent 
originality  of  this  artist's  work.  Working  out 
his  own  theories  which  were  at  variance  with  all 
the  ruling  traditions  of  his  day  it  is  not  wonder- 
ful that  he  should  have  encountered  opposition. 
The  Salon  refused  his  work  nine  times.  Ip  1861 
came  his  first  recognition  when  he  gained  a 
second-class  medal  and  sold  his  pictures  'War* 
and  'Peace*  to  the  state.  These  were  placed  in 
the  Museum  of  Amiens  to  which  the  painter 
later  presented  the  companion  pieces  'Rest'  and 
'Labor.* 

In  1872,  as  member  of  the  Salon  jury,  he 
disagreed  with  his  colleagues  and  resigned.  He 
was  made  president  of  the  Society  of  French 
Artists,  holding  their  exhibition  in  the  Champs 
de  Mars,  and  in  1877  was  made  officer  of  the 
Legion  of  Honor. 

As  a  wall-painter  he  was  the  great  leader 
of  modern  times  in  recognizing  the  limitations 
imposed  by  this  branch  of  painting  and  in  sub- 
mitting himself  to  its  demands.  He  saw  that 
fresco  was  only  the  agreeable  decoration  of  a 
wall  surface,  which  should  not  attempt  to  con- 
ceal its  character  as  a  wall  by  sharp  contrasts  - 
of  light  and  shadow  and  elaborate  arrange-  ■ 
ments  of  foreshortening  and  perspective.  Con-  ■ 
sequently  he  painted  in  flat  tones  of  cool  green, 
blue,  brown  or  lilac,  having  always  in  mind 
the  relation  of  his  designs  to  their  architectural 
surroundings.  His  pictures  themselves  were 
essentially  architectural  in  their  arrangements. 
Among  his  mural  decorations  are  those  at 
Marseilles,  Lyons,  Lille  and  Poitiers,  those  in 
the  Hotels  de  Ville  at  Rouen  and  Paris,  the 
Hemicycle  of  the  Sorbonne,  in  Paris,  the  series 
on  St.  Genevieve  in  the  Pantheon,  and  the  dec- 
orations of  the  staircase  of  the  Public  Library 
in  Boston.  In  the  last  named  work  he  sought, 
as  he  himself  stated,  "to  represent  under 
a  symbolic  form  and  in  a  single  view  the  in- 
tellectual treasures  collected  in  this  beautiful 
building.  The  whole  seems  to  be  summed  up 
in  the  composition  entitled  'The  Muses  of  Inspi- 
ration hail  the  Spirit,  the  Harbinger  of  Light.' 
Apollo  occupies  the  centre  of  this  panel  and  the 
white-robed  Muses,  draped  in  filmy  white,  are 
ranged  in  mid-air  against  a  background  of  pale 
green  grass,  with  flowering  bushes  and  slender 
trees,  with  the  deep  blue  ocean  and  pale  lumi- 
nous sky  stretching  beyond.  "Out  of  this  com- 
position," writes  Puvis  de  Chavannes,  "others 
have  developed  which  answer  to  the  four  great 
expressions  of  the  human  mind.  Poetry,  Phi- 
losophy, History,  Science."  On  the  right-hand 
wall  of  the  staircase  as  one  enters  appear  in 
three  panels:  (i)  Pastoral  Poetry  (Virgil); 
(2)  Dramatic  Poetry  (^schylus  and  the  Ocean- 
ides)  ;  (3)  Epic  Poetry  (Homer  crowned  by 
the   Iliad   and   Odyssey). 

Puy,  Le,  le  pu-e,  France,  arrondissement 
and  capital  city  of  the  department  Haute  Loire, 
(i)  The  arrondissement.  a  little  to  the  south- 
east of  the  centre  of  the  department  has  an 
area  of  8,680  square  miles  and  a  population 
(1901)  of  145,716,  and  is  divided  into  14  cantons 
and  IIS  communes.     Its  capital  and  that  of  the 
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department  is  (2)  Le  Puy,  or  Le  Puy-en-Velay, 
lying  at  the  confluence  of  the  Dolezon  and  the 
Born,  on  the  sides  and  top  of  the  Mont  Anis 
(whence  its  mediaeval  Latin  name  of  Anicium 
or  Podium  Anicense),  so  that  its  least  elevation 
is  about  2,050  feet  above  sea-level  and  its  great- 
est, the  volcanic  dike  called  the  Rocher  de 
Corneille  about  2,500.  It  is  ill-built  but  pictur- 
esque. The  Rocher  de  Corneille  is  topped  by  a 
statue  of  Notre  Dame  de  France  made  from 
Russian  cannon  taken  at  Sebastopol.  The  city 
is  a  bishop's  seat  and  has  a  cathedral  at  the  top 
of  a  staircase  with  136  steps ;  other  important 
buildings  are  an  old  chapel  of  the  Templars, 
known  as  Diana's  temple,  the  Gotliic  church  of 
St.  Michel  d'Aiguille  (962-984),  the  splendid 
marble  and  bronze  Crozatier  Fountain,  and  the 
Crozatier  Museum,  which  is  especially  rich  in 
exhibits  of  the  industries  of  the  town.  These 
are  chiefly  laces,  especially  guipure,  tulle, 
woolens,  bells  and  clocks.  Pop.  (1901)  20,570. 
Puy-de-D6me,  pii-e-de-dom,  France,  a  cen- 
tral department  of  the  Auvergne,  bounded  on 
the  north  by  Allier,  on  the  east  by  Loire,  on  the 
south  by  Haute-Loire  and  Santal,  and  on  the 
west  by  Correze  and  Creuse,  and  so  named 
from  the  peak  4,086  feet  in  the  Puy-de-D6me 
group  of  volcanic  mountains  in  the  northern  part 
of  the  department.  The  southern  range,  called 
Mont-Dore  is  higher,  and  the  geology  and  moun- 
tain structure  of  the  region  is  interesting.  The 
highlands  are  excellent  pastures ;  rye  and  oats 
grow  at  more  moderate  elevations ;  and  vine- 
yards, wheat,  hemp,  and  flax-fields  cover  the 
lowlands.  The  forest  timber  is  valuable,  as  are 
the  mineral  waters  and  the  coal  deposits.  Cap- 
ital, Clermont-Ferrand  (q.v.).  Area  3,070  square 
miles;  pop.    (1901)   544,194. 

Puyallup  (poo-yarup)  Indians,  an  Ameri- 
can tribe,  similar  to  the  Nisqually  family  in 
Washington  and  Oregon.  They  formerly  occu- 
pied all  the  region  about  the  Puyallup  River. 
Less  than  500  of  them  were  living  in  1903  on 
a  reservation  near  Tacoma. 

Puzzola'na.     See  Cement. 

Pyaemia  (formerly  suppurative  fever, 
purulent  infection,  purulent  diathesis,  etc.)  no 
longer  means  pus  in  the  blood,  but  is  a  form  of 
blood-poisoning  (q.v.)  of  microbic  origin,  sep- 
tic infection  due  to  the  absorption  of  pyogenic 
germs.  The  typical  pathological  condition  is 
the  production  of  multiple  abscesses  in  tissues 
remote  from  the  seat  of  injury,  produced  by  liv- 
ing bacteria  (forms  of  cocci  probably)  trans- 
ported by  the  blood.  Various  experiments  have 
shown  that  pus  taken  up  by  the  blood-current 
does  not  produce  pyaemia  unless  it  contains 
virulent  microbes.  Sometimes  the  abscesses  of 
pyaemia  are  metastatic  or  embolic,  caused  by  the 
lodgment  of  infected  emboli  in  arterioles  or 
yeinlets,  the  inflammation  of  these  vessels'  and 
its  extension  to  surrounding  areas.  Formerly 
when  antisepsis  was  unknown  it  was  quite  com- 
mon. At  the  present  time  pyaemia  is  infrequent, 
except  where  injuries  are  much  neglected.  Yet 
it  may  begin  in  the  veins  of  the  face  and  the 
sinuses  of  the  cranium,  from  acute  and  chronic 
otitis  media,  etc.  It  may  be  associated  with  or 
precede  septicaemia  (a  poisoning  due  to  living 
bacteria  in  the  blood),  and  death  may  result 
from  the  general  infection  of  the  system.  For- 
timately   absorbed   virulent   microbes   are   some- 


times killed  or  neutralized  by  leucocytes,  by 
the  chemical  bodies  called  by  Buchner  sozins 
and  alexins,  by  the  tissue-cells  of  the  liver, 
spleen,  etc.,  or  may  be  excreted  in  a  living  state 
by  the  glandular  excretory  organs.  The  onset 
of  pyaemia  is  marked  by  depression  of  the  vital 
powers,  chills,  fever,  sweating,  and  sometimes 
jaundice ;  by  a  coated  dry  tongue,  a  rapid  feeble 
pulse,  a  foul  breath ;  by  constipation,  followed 
by  foul-smelling  loose  movements  and  by  scanty 
high-colored  urine.  When  these  symptoms  fol- 
low a  surgical  operation  or  an  injury,  and  ab- 
scesses are  not  so  superficial  as  to  be  discovered, 
deep-seated  ones  are  surmised. 

The  treatment  is  preventive  and  curative. 
See  that  the  patient's  power  of  resistance  is 
not  lowered.  Keep  the  bowels  and  kidneys 
active.  Intestinal  putrefaction  must  not  occur. 
Sunlight,  good  air,  and  nourishing  food  are 
necessities.  As  yet  no  reliable  serum-injection 
has  been  found  to  grant  immunity.  Wounds 
should  be  treated  antiseptically,  and  abscesses  be 
antiseptically  opened,  cleaned,  and  drained. 
Stimulants,  quinine,  and  other  tonics  are  in- 
dicated. 

Pyat,  pe-a,  Felix,  French  journalist  and 
politician:  b.  Vierzon,  France,  4  Oct.  1810;  d. 
Saint  Gratien,  France,  S  Aug.  1889.  He  stud- 
ied law  and  was  admitted  to  the  bar  in  1831,  but 
confined  his  attention  chiefly  to  literature  and 
politics.  He  was  an  advocate  of  the  attempted 
insurrection  in  1849,  a  signer  of  Ledru-Rollin's 
appeal  to  the  populace,  and  was  forced  to  escape 
from  France  after  the  failure  of  the  plan.  He 
busied  himself  in  forming  further  schemes  for 
revolution,  living  successively  in  Switzerland, 
Belgium  and  England,  and  was  a  member  of  the 
"European  revolutionary  committee."  When  the 
general  amnesty  was  granted  in  1870  he  returned 
to  France,  speedily  attained  leadership  among 
the  Paris  Communists  and  was  prominent  in  the 
destruction  of  the  Vendome  column.  The  fall 
of  the  Commune  rendered  flight  again  imperative 
and  for  his  part  in  the  Communal  government 
he  was  tried  and  placed  under  sentence  of  death 
in  1873,  though  then  absent  from  France.  He 
was  pardoned  in  1880,  returned  to  France  and 
in   1888  was  elected  deputy  from  Marseilles. 

Pycnogon'ida.      See  Pantopod.\. 

Pydna,  pid'na.  in  ancient  history,  a  citj'  of 
Pieria  in  Macedonia,  originally  on  the  west 
coast  of  the  Thermaic  Gulf,  but  removed  three 
miles  inland  by  Archelaus.  The  Athenians  con- 
trolled it  for  a  time,  but  lost  it  to  Philip  the 
Great.  In  168  B.C.  at  the  battle  of  Pydna  Per- 
seus of  iilacedon  was  utterly  defeated  by  the 
Romans  under  ^milius  Paullus,  the  death-blow 
of  the  Macedonian  empire.  In  Byzantine  times 
the  city  of  Kitron  or  Kitros  grew  up  on  the 
same  site,  and  this  name  is  borne  by  the  present 
town. 

Pye,  pi,  Henry  James,  English  poet- 
laureate:  b.  London  10  July  1745;  d.  Pinner. 
Hertfordshire,  13  Aug.  1813.  He  was  educated 
at  Oxford  and  in  1784  entered  Parliament  from 
the  county  of  Bucks,  but  played  an  unimportant 
part  there.  He  was  crowned  laureate  in  1790 
and  dutifully  fulfilled  the  expectations  of  his 
office  in  producing  his  two  odes  a  year.  Other 
verse  came  from  his  pen,  but  nothing  that  rises 
above  the  dead  level  of  commonplaccness.  He 
was  made  one  of  the  magistrates  of  Westminster 
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in  1792.  Pye  was  a  voluminous  writer,  con- 
tributed to  tlie  literature  of  the  stage  and  trans- 
lated Aristotle's  'Poetics.'  He  seems,  however, 
not  to  have  set  great  store  on  his  poetry  himself, 
and  observed  that  he  had  rather  be  thought  a 
good  Englishman  than  the  best  poet  or  the 
greatest   scholar   that  ever   wrote. 

Pye,  John,  English  engraver:  b.  Birming- 
ham 22  April  1-S2;  d.  London  6  Feb.  1874.  In 
1802  he  went  to  London  and  came  under  the 
influence  of  John  Heath.  Success  in  rendering 
landscape  brought  him  to  the  attention  of  Turner, 
who  engaged  him  to  engrave  a  plate  from  his 
<Temple  of  Jupiter  at  ^gina.'  A  long  Turner 
series  of  engravings  followed.  Being  a  Turner 
enthusiast  he  collected  one  of  the  finest  sets  of 
plates  engraved  after  that  master.  He  published 
'Patronage  of  British  Art'  (1845),  and  began 
the  publication  of  'Pictures  from  the  National 
Gallery,'   terminated  after  29  parts  were  issued. 

Pygmalion,  pTg-ma'lI-6n,  (i)  in  Greek 
legend  a  son  of  Clix  and  grandson  of  Agenor, 
king  of  Cyprus.  In  the  story  told  by  Ovid  (Met. 
X.  243)  he  conceived  an  aversion  to  women  and 
devoted  himself  to  art,  but  having  made  an 
ivory  statue  he  became  so  enamored  of  it  that 
he  entreated  Aphrodite  to  endow  it  with  life. 
This  was  done ;  the  statue  became  a  beautiful 
woman  whom  Pygmalion  married  and  by  whom 
he  had  Paphos,  founder  of  the  city  of  that 
name  in  Cyprus.  W.  S.  Gilbert's  play,  'Pygma- 
lion and  Galatea,'  is  founded  on  this  story. 
(2)  Tyrian  king  and  brother  of  Dido.  He 
murdered  Dido's  husband  Acerbas  or  Sichjeus 
upon  which  Dido  took  her  dead  husband's  treas- 
ures and  sailed  for  the  coast  of  Africa  where 
she  founded  Carthage. 

Pyg'mies,  the  name  given  by  the  ancients 
to  a  race  of  dwarfish  men  reported  as  existing  in 
various  parts  of  the  world.  Homer  (II.  iii.  6) 
fixes  the  habitat  of  the  pygmies  in  the  far  south- 
land whither  the  cranes  migrate  at  the  approach 
of  winter ;  after  Homer  the  battles  of  the  cranes 
and  the  pygmies  are  a  favorite  theme  of  poets, 
and  are  often  pictured  on  vases.  Ancient  au- 
thors, whether  travelers,  historians,  or  miscel- 
lanists,  like  Herodotus,  Ctesias  or  Pliny,  describe 
the  pygm^i  as  little  men,  the  tallest  of  them  not 
exceeding  in  height  two  pygma  (Gr.  pygmc, 
a  measure  of  length,  the  distance  from  the  elbow 
to  the  knuckles  —  less  than  14  inches).  Hero- 
dotus locates  his  pygm^ei  in  the  heart  of  Africa 
in  a  region  traversed  by  a  great  stream  —  prob- 
ably the  Niger  —  flowing  from  west  to  east,  and 
modern  geographical  research  gives  support  to 
his  story  after  it  had  long  passed  for  fabulous. 
In  recent  times  the  actual  existence  of  pygmies 
has  been  ascertained  beyond  any  question,  though 
when  Paul  B.  Du  Chaillu  (q.v.)  in  1861  pub- 
lished his  'Explorations  and  Adventures  in 
Equatorial  Africa'  his  description  of  the  pygmy 
tribes  discovered  by  him  was  scouted  by  scien- 
tific men  as  mere  fiction.  But  when  his  report 
was  confirmed  in  every  essential  particular  by 
the  missionary  Father  des  Avanchers  (1869), 
by  Schweinfurth  (1871),  by  Stanley  (1876)  and 
others,  scientific  skepticism  gave  way,  grudg- 
ingly, to  conviction  of  Du  Chaillu's  good  faith. 
Many  different  tribes  of  pygmies  are  now  recog- 
nized as  existing  in  the  interior  of  Africa,  all 
possessing  these  characteristics :  stature  rang- 
ing from  33  inches  to  4  feet  4  inches,  as  reported 


of  the  VVambutti  by  Stanley:  Schlichter  makes 
the  average  stature  4  feet  6  inches ;  complexion, 
from  yellowish  brown  to  reddish  brown ;  usually 
heavy  growth  of  hair  on  body  and  face  —  a 
curious  item  of  accordance  with  the  report  of 
Ctesias  regarding  the  pygmjei  of  India,  who  had 
"beards  and  hair  so  long  as  to  serve  for  vesture"  ; 
retreating  forehead,  prognathic  jaw;  fingers 
long,  tapering,  and  feet  strongly  arched ;  in  their 
villages  the  huts  (8  feet  long,  5  feet  wide,  4  feet 
high)  are  clustered  round  the  hut  of  the  chief; 
their  usual  food  is  vegetable,  but  they  eat  almost 
anything:  in  hunting  they  show  great  intelli- 
gence ;  one  tribe,  the  Wambutti,  devise  exceed- 
ingly ingenious  nets,  nooses  and  traps  for  secur- 
ing game  great  and  small. 

Pylades,  pi'Ia-dez,  a  legendary  Greek  hero, 
celebrated  for  the  friendship  which  existed  be- 
tween him  and  Orestes.  He  assisted  Orestes  in 
murdering  his  mother  Clytjemnestra,  and  event- 
ually married  Electra,  the  sister  of  his  friend. 
See  Orestes. 

Pyle,  pil,  Howard,  American  artist  and 
author:  b.  Wilmington,  Del.,  5  March  1853.  He 
combines  literary  and  artistic  talent  and  in  this 
double  capacity  began  his  career  in  New  York 
city  by  contributing  to  various  periodicals.  Hav- 
ing achieved  a  position  he  returned  to  his  native 
place  where  he  has  resided  since  1879.  He  has 
been  instructor  at  the  Drexel  Institute,  Phil- 
adelphia, but  his  time  is  largely  occupied  with 
original  productions  for  current  periodicals.  In 
art  he  especially  aff'ects  scenes  of  colonial  life 
and  of  mediaeval  folk-lore  and  is  remarkably  suc- 
cessful in  conveying  their  spirit.  Some  of  the 
finest  achievements  in  color  printing  in  the 
magazines  of  recent  times  have  been  from  his 
drawings.  Works  of  which  he  is  both  author 
and  illustrator  are  'The  Merry  Adventures  of 
Robin  Hood'  (1883);  'Pepper  and  Salt,  or 
Seasoning  for  Young  Folks'  (1885)  ;  'Within 
the  Capes'  (1885);  'The  Wonder  Clock' 
(1887)  ;  'The  Rose  of  Paradise'  (1887);  'Otto 
of  the  Silver  Hand'  (1888)  ;  'A  Modern  Alad- 
din' (1891);  'Jack  Ballister's  Fortunes'  (1894); 
'Twilight  Land'  (1895);  'Semper  Idem' 
(1903).  He  also  wrote  'Rejected  of  Men' 
(1903).  the  story  of  the  Christ  in  modern  setting. 

Pylos,  pi'los,  or  Pylus,  three  ancient 
Greek  cities,  (i)  Pylos  in  Elis,  on  the  Peneus 
and  Ladon,  was  an  outpost  of  the  Eleans.  (2) 
Pylos  in  Triphylia,  modern  Biskini,  east  of 
Mount  Minthus,  was  reckoned  Nestor's  city  by 
Strabo;  but  this  honor  is  now  generally  bestowed 
on  (3)  Pylos,  a  city  on  the  western  coast  of 
Messenia,  on  the  present  gulf  of  Navarino.  If 
this  identification  be  accepted,  Pylos  must  have 
been  a  flourishing  city  in  Homeric  times.  It 
resisted  Sparta  after  the  second  Messenian  war, 
and  upon  the  fall  of  Ira  the  inhabitants  deserted 
the  city  and  settled  mostly  in  Sicily.  The  Athen- 
ian general  Demosthenes  seized  the  ruined  city 
early  in  the  Peloponnesian  war,  424,  intending  to 
make  it  the  rallying  point  for  the  Messenian 
disaffection  against  Sparta.  He  got  a  strong 
position  on  the  eminence  called  Coryphasium,  but 
was  hemmed  in  on  land  and  sea  by  the  Spartans, 
who  made  Sphacteria  their  base.  Demosthenes 
beat  them  back  by  land,  the  Athenians  defeated 
the  Spartan  fleet  and  the  Athenians  perfected  the 
blockade  of  the  island  of  Sphacteria.  Demos- 
thenes,  reinforced   by    Cleon,   who   took  all   the 
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glory,  burned  the  woods  on  the  island  and  forced 
the  Spartans  to  surrender.  (See  Peloponnesian 
War.)  The  city  was  rebuilt  by  Epaminondas, 
who  attempted  to  raise  up  a  new  Messenian  na- 
tion. The  present  name  is  Navarino,  either  be- 
cause of  an  Avar  colony  (so  originally  Avarino) 
or  because  of  a  Navarrese  settlement  in  1381. 
See  Navarino. 

Pym,  pim,  John,  English  statesman:  b. 
Brymor,  Somersetshire,  1584:  d.  London  8  Dec. 
1643.  He  was  educated  at  Oxford,  and  in  1602 
entered  the  Middle  Temple,  but  was  never  called 
to  the  bar.  He  became  member  of  Parliament 
for  Calne  in  1621,  but  from  1625  sat  for  Tav- 
istock. He  was  prominent  in  the  impeachment 
of  the  Duke  of  Buckingham  in  1616,  and  in  1639, 
with  several  others,  held  close  correspondence 
with  the  commissioners  sent  to  London  by  the 
Scottish  Covenanters.  When  Parliament  met 
again  in  1640,  Pym  was  one  of  its  most  active 
and  leading  members,  and  in  the  Long  Parlia- 
ment, which  met  later  that  same  year,  he  came 
most  prominently  to  the  front.  Possessed  of 
great  eloquence,  he  made  a  vigorous  and  effective 
speech  as  soon  as  Parliament  had  opened,  dwell- 
ing at  length  upon  the  grievances  of  the  nation 
with  respect  to  parliamentary  privileges  and  civil 
and  religious  liberty.  A  few  days  after  he  fol- 
lowed up  his  speech  by  bringing  a  charge  of  high 
treason  against  the  Earl  of  Strafford,  prime  min- 
ister of  Charles  1. ;  and  in  the  impeachment 
which  followed,  resulting  in  the  death  of  Straf- 
ford, he  took  the  leading  part.  In  1641  a  mo- 
tion was  carried  by  the  opposition  party  to  sub- 
mit a  remonstrance  to  the  king  exposing  the 
defects  of  his  administration  since  ascending  the 
throne,  and  the  zeal  of  Pym  in  this  matter  led 
Charles  into  the  imprudent  measure  of  going 
to  the  Parliament  in  person  to  seize  him  and 
four  other  members.  Clarendon  relates  that 
Charles  L,  feeling  the  necessity  of  gaining  at  any 
cost  an  enemy  at  once  so  implacable  and  so 
skilful'  offered  to  Pym  the  post  of  chancellor 
of  the  exchequer.  In  November  1643,  he  was 
appointed  lieutenant  of  the  ordnance,  but  died 
the  following  December.  He  was  buried  with 
great  pomp  in  Westminster  Abbey.  Consult : 
Forster,  'Statesmen  of  the  Commonwealth* 
(1841-4)  ;  'The  Arrest  of  the  Five  Members' 
(i860)  ;  and  'The  Debates  on  the  Grand  Re- 
monstrance' (i860)  ;  Goldwin  Smith,  'Tliree 
English  Statesmen'  (1867)  ;  S.  R.  Gardiner, 
'The  Great  Civil  War'   (1893). 

Pynchon,     Thomas     Ruggles,     American 

Protestant  Episcopal  clergyman  and  physicist : 
b.  New  Haven,  Conn.,  14  Jan.  1823.  He  was 
graduated  from  Trinity  College  in  1841,  was 
lecturer  on  chemistry  there  1843-7.  studied  for 
the  ministry,  and  was  ordained  priest  in  1849. 
In  1849-55  he  was  in  charge  of  parishes  in 
Stockbridge  and  Lenox,  Mass.,  and  in  1854  ac- 
cepted the  chair  of  chemistry  and  natural  science 
it  Trinity  College  which  he  held  until  1877  when 
fie  exchanged  for  the  chair  of  moral  philosophy. 
He  was  president  of  the  college  1874-83.  In 
1874-8  he  superintended  the  erection  of  the  col- 
lege buildings  on  the  west  side  of  the  quadrangle 
and  the  transfer  of  the  college  to  the  new  site. 
While  in  Europe  1855-6  he  made  a  tour  through 
■southern  France,  Italy,  and  Sicily,  engaged  in 
geological  investigations,  made  a  study  of  vol- 
canic action,  and  ascended  Mount  /Etna  at 
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night.  In  1902  he  became  professor  emeritus 
at  Trinity.  He  is  a  member  of  the  American 
Academy  of  Arts  and  Sciences,  was  one  of  the 
founders  of  the  Meteorological  Society,  of  which 
he  is  vice-president,  and  is  connected  with  vari- 
ous other  scientific  societies  both  American  and 
foreign.  He  has  published :  'Treatise  on  Chem- 
ical Physics'  (1869)  ;  'An  Examination  of 
Bishop  Butler's  Analogy'    (i8go). 

Pynchon,  William,  American  colonist  and 
religious  writer:  b.  Springfield,  Essex,  England, 
1590;  d.  Wraysbury,  England,  29  Oct.  1662.  He 
was  a  man  of  education,  one  of  the  grantees  of 
the  Massachusetts  charter  and  came  to  America 
with  Governor  John  Winthrop  in  1630.  He  held 
various  offices  in  the  colony,  from  1632  to  1634 
acting  as  treasurer.  He  first  settled  at  Roxbury 
as  one  of  the  founders  of  the  village  and  organ- 
izers of  the  church,  but  withdrew  in  1736  with 
the  company  led  by  Rev.  Thomas  Hooker  and 
Rev.  Samuel  Stone  southward  into  Connecticut. 
Pj-nchon  with  his  family  and  a  small  party  set- 
tled at  the  junction  of  the  Agawam  and  Con- 
necticut rivers  and  founded  the  present  town  of 
Springfield.  For  several  years  this  place  was 
included  in  the  Connecticut  colony  and  Pynchon 
sat  in  its  legislature,  but  in  1641,  under  Pyn- 
chon's  influence,  the  Massachusetts  court  as- 
sumed jurisdiction.  In  1650,  during  a  visit  to 
England,  Pynchon  published  a  book  entitled 
'The  Meritorious  Price  of  our  Redemption.'  In 
this  the  author  took  an  anti-Calvinistic  view  of 
the  atonement  and  so  stirred  up  the  colonists 
that  the  book  was  ordered  to  be  burnt  and  the 
author  cited  to  appear  before  the  general  court. 
His  letter  of  explanation  was  deemed  unsatis- 
factory and  after  being  summoned  a  second  time 
he  left  the  colony  in  September  1652  and  re- 
turned to  England.  He  passed  the  remainder 
of  his  life  at  Wraysbury,  near  Windsor.  His 
earlier  book  was  republished  with  a  rejoinder 
to  the  Rev.  J.  Norton,  as  'The  Meritorious 
Price  of  Man's  Redemption'  (1655).  He  also 
wrote  'Jews  Synagogue'  (1652)  ;  'How  the  first 
Sabbath  was  ordained'  (1654)  :  'Covenant  of 
Nature  made  with  Adam'  (1662).  Consult: 
Green,  'Springfield,  1 636- 1 886  :  History  of  Town 
and  City'    (1888). 

Pypin,    Alexander    Nicolaevitch,    Russian 

scholar,  historian  and  author:  b.  at  Saratov  in 
1833;  d.  Saint  Petersburg  9  Dec.  1904.  Received 
his  academic  education  at  the  University  of 
Saint  Petersburg,  where  he  was  appointed  to  a 
professorship  in  i860,  resigning  two  years  later 
to  enter  the  literary  field.  He  contributed 
largely  to  the  Sovremennik  ("Contemporary"), 
1865-7,  and  from  then  until  his  death  to  the 
Vestriic  Evropy  ("European  Messenger").  His 
first  work,  a  comparative  study  of  Russian,  By- 
zantine and  Roman  folk-lore,  was  published  in 
1859,  followed  by  a  'History  of  Slavonic  Liter- 
atures' (1865),  'The  Intellectual  Movements 
in  the  First  Half  of  the  19th  Century.'  and  a 
masterly  biography  in  two  volumes  of  Byelinski, 
the  critic,  in  1876,  A  four-volume  work,  'The 
History  of  Russian  Ethnography,'  was  pub- 
lished in  1892-4.  and  the  'History  of  Russian 
Literature'  in  1898-9.  In  1897  he  was  appoint- 
ed a  member  of  The  Academy  of  Sciences  of 
Saint  Petersburg,  publishing  for  them  the  works 
of  Catharine   II. 

Pyral'idae,  a  family  of  moths  (q.v.). 
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Pyr'amid,  in  architecture,  a  structure  of 
masonry  generally  having  a  rectangular  base  and 
four  triangular  sides  terminating  in  a  point. 
According  to  Herodotus  the  Egyptians  consid- 
ered the  pyramidal  form  as  an  emblem  of  human 
life;  the  broad  base  was  significant  of  the  be- 
ginning, and  its  termination  in  a  point  of  the 
end  of  our  existence  in  the  present  state ;  for 
which  reason  they  made  use  of  this  figure  in 
their  sepulchres.  The  most  remarkable  pyramids 
are  those  of  Egypt  and  Nubia  and  those  of 
Mexico.  The  Egyptian  pyramids  have  for  ages 
been  a  source  of  interest  and  curiosity,  and  in 
ancient  times  were  regarded  as  forming  one  of 
the  seven  wonders  of  the  world.  They  are  built 
mainly  of  a  hard  limestone,  but  large  blocks  of 
granite  are  also  used,  especially  on  the  outside. 
The  four  sides  are  so  placed  as  to  face  the  four 
cardinal  points.  Being  intended  both  as  monu- 
ments and  as  tombs,  they  contain  one  or  more 
sepulchral  chambers,  quite  small  compared  with 
the  total  mass.  They  appear  to  date  from  the 
period  of  the  3d  dynasty  to  the  12th  (say 
2500-2000  B.C.),  after  which  none  were  built. 
Each  pyramid  was  commenced  over  a  sepulchral 
chamber  excavated  in  the  rock,  and  the  work 
went  on  during  the  lifetime  of  the  king  for  whom 
it  was  intended.  A  low  narrow  passage  was 
kept  open  as  the  tiers  of  stone  were  added,  in 
order  that  access  might  be  obtained  to  the  cen- 
tral chamber  from  without ;  and  when  the  mon- 
arch died  the  work  ceased,  and  the  last  layers 
were  then  finished  oflf  and  the  passage  closed  up. 
The  angles  formed  by  the  recession  of  each  su- 
perior layer  were  filled  up  with  small  stones 
and  beveled  oflf,  so  as  to  give  a  smooth  sloping 
surface  to  the  sides.  The  stones  used  varied 
in  thickness  from  2  feet  to  4  feet,  and  the 
mechanical  skill  requisite  to  quarry  these  and  to 
raise  them  to  such  great  heights  and  adjust  them 
in  their  proper  places  continues  a  matter  of 
universal  astonishment.  No  indication  of  the 
mechanical  contrivances  used  for  this  purpose 
has  been  left,  though  that  they  possessed  such 
can  hardly  be  doubted.  The  fact  that  an  almost 
fabulous  number  of  laborers  were  engaged  in 
erecting  these  pyramids  did  not  lessen  the  neces- 
sity for  the  employment  of  certain  machines. 
The  pyramids  now  standing,  all  in  Middle  Egypt, 
are  divided  into  five  groups,  containing  in  all 
about  40  pyramids.  The  district  in  which  the 
pyramids  stand  begins  above  Dashur,  and  extends 
by  Sakkara  and  Memphis  along  the  western  mar- 
gin of  the  valley  of  the  Nile  for  about  60  or 
70  miles,  the  last  or  Gizeh  group  being  but  a 
few  miles  above  Cairo.  The  group  of  Gizeh, 
in  the  neighborhood  of  the  ancient  Memphis,  is 
the  most  remarkable.  It  consists  of  nine  pyra- 
mids, and  comprises  the  three  most  celebrated 
monuments  of  the  kind  in  existence,  namely,  the 
pyramid  of  Cheops,  called  the  Great  Pyramid ; 
that  of  Cephren,  and  that  of  Mycerinus  —  the 
last  much  smaller  than  either  of  the  others. 
According  to  Herodotus  the  Great  Pyramid  was 
built  by  Cheops.  It  took  100,000  men  working 
for  ID  years  to  make  a  causeway  3,000  feet 
long,  to  facilitate  the  transportation  of  the  stone 
from  the  Turah  quarries ;  and  the  same  number 
of  men  for  20  years  more  to  complete 
the  pyramid  itself.  Herodotus  further  describes 
the  method  of  building  by  steps,  and  raising  the 
stones  from  layer  to  layer  by  machines,  and 
finally  of  facing  the  external   portion   from  the 


lop  down.  Diodorus  calls  the  builder  of  this 
pyramid  Chembes  or  Chabryes,  and  by  Manetho 
and  Eratosthenes  he  is  called  Suphis.  The  lat- 
ter name  corresponds  to  Shufu,  deciphered  from 
the  hieroglyphics  upon  some  stones  discovered 
by  Colonel  Vyse  in  his  important  investigations 
of  this  pyramid  in  1835.  The  pyramid  at  pres- 
ent covers  an  area  of  more  than  12  acres.  The 
base  is  about  750  feet  square,  but  was  formerly 
about  768  feet.  The  perpendicular  height,  which 
before  the  disappearance  of  the  apex  was  about 
482  feet,  is  now  451  feet.  The  area  at  the  top  is 
about  12  yards  square.  The  outer  casing  of 
small  stones  has  been  removed,  and  the  appear- 
ance the  sides  now  present  is  that  of  a  series  of 
ascending  steps.  By  these  steps,  which  number 
203,  the  ascent  is  made  comparatively  easy, 
though  the  lower  ones  are  4  feet  10  inches  high. 
The  content  of  solid  masonry  has  been  estimated 
at  82,111,000  cubic  feet.  The  only  entrance  is 
on  the  north  face,  49  feet  above  the  base,  though 
the  masonry  about  it  has  been  so  much  broken 
away  that  the  debris  reaches  nearly  up  to  it.  A 
passage  3  feet  11  inches  high  and  3  feet  $l/i 
inches  wide  conducts  from  the  entrance  down  a 
slope  at  an  angle  of  26°  41',  a  distance  of  320 
feet  ID  inches,  to  the  original  sepulchral  cham- 
ber, commonly  known  as  the  subterranean 
apartment ;  it  is  carried,  reduced  in  dimensions, 
beyond  this  a  distance  of  52  feet  9  inches  into 
the  rock,  though  for  what  purpose  remains  a 
matter  of  conjecture.  The  sepulchral  chamber 
is  46  feet  long  by  27  feet  wide,  and  11^  feet 
high.  From  the  entrance  passage  another 
branches  off  and  leads  to  several  other  passages 
and  chambers.  One  of  the  latter,  known  as  the 
queen's  chamber,  is  situated  about  the  centre  of 
the  pyramid,  67  feet  above  the  base ;  it  has  a 
groined  roof,  and  measures  17  feet  broad  by  18 
feet  9  inches  long,  and  20  feet  3  inches  high. 
The  other,  called  the  king's  chamber,  is  reached 
by  an  offshoot  from  the  queen's  passage,  150 
feet  long.  Its  dimensions  are  34  feet  3  inches 
long  by  17  feet  I  inch  wide,  and  19  feet  i  inch 
high.  The  chamber  is  lined  with  red  granite 
highly  polished,  single  stones  reaching  from  the 
floor  to  the  ceiling,  and  the  ceiling  itself  is 
formed  of  nine  large  slabs  of  polished  granite 
extending  from  wall  to  wall.  The  only  con- 
tents of  the  apartment  is  a  sarcophagus  of  red 
granite,  which,  judging  by  its  dimensions,  must 
have  been  introduced  when  the  building  was 
proceeding.  It  is  supposed  to  have  contained  a 
wooden  coffin  with  the  mummy  of  the  king,  and 
that  these  long  since  disappeared  when  the  pyra- 
mids were  first  opened  and  plundered.  The  sec- 
ond pyramid,  built  by  Suphis  II.  or  Cephren, 
stands  on  a  higher  elevation  than  the  Great  Pyr- 
amid. Its  original  dimensions  were  707  feet  9 
inches  square,  and  454  feet  3  inches  high ;  but 
these  now  stand  690  feet  9  inches  and  447  feet  6 
inches  respectively,  with  an  angle  for  its  slope 
of  52°  20'.  Part  of  the  outer  casing  of  the  pyr- 
amid is  still  preserved.  This  pyratiiid  has  two 
entrances,  and  the  passages  to  which  they  re- 
spectively give  access  lead  to  the  same  sepulchral 
chamber,  in  which  is  deposited  a  granite  sar- 
cophagus. It  was  reached  with  great  _  difficulty 
by  Belzoni  in  l8t8.  Belzoni  found  in  it  a  Cufic 
inscription  recording  the  visit  of  the  Caliph  Alaziz 
Othman  Ben-Yusuf,  and  the  opening  by  him 
of  the  pyramid  in  1 196  a.p.  The  only  remains 
met  with  were  those  of  a  bull.     The  third  pyra- 
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mid,  built  by  Menkare  or  Mycerinus,  is  only  354 
feet  6  inches  square  and  203  feet  high.  It  also 
was  explored  by  Colonel  Vyse  in  1837.  He  dis- 
covered several  chambers,  one  of  which  con- 
tained a  sarcophagus  and  a  mummy  case  bearing 
the  name  of  King  Menkare,  and  also  a  body, 
supposed  to  be  that  of  an  Arab.  The  two  lat- 
ter are  now  in  the  British  Museum,  but  unfor- 
tunately the  sarcophagus  was  lost  by  the  sinking 
of  the  vessel  in  which  it  was  being  transported 
to  this  country.  This  pyramid  is  the  best  con- 
structed of  the  three ;  it  was  originally  cased 
half-way  up  \yith  black  granite.  The  six  smaller 
pyramids  which  complete  the  Gizeh  group  are 
supposed  to  form  the  tombs  of  some  of  the  rela- 
tives of  the  kings  who  constructed  the  larger 
ones,  and  are  of  much  inferior  interest  to  the 
three  above  mentioned.  Of  the  other  groups  of 
pyramids  that  at  Abusir  contains  five ;  another 
at  Sakkara  contains  eleven,  one  with  a  doorway 
inlaid  with  porcelain  tiles  and  having  a  royal 
name;  and  a  third  group  at  Dashur  contains  five. 
Other  pyramids  are  at  ^Ieydun  and  lUahun,  and 
there  are  two  at  Biahmu.  The  pyramids  of 
Nubia  are  very  numerous ;  a  single  group  north 
of  Gebel  Barkal  comprises  no  fewer  than  120. 
In  Babylonia  the  Birs  Nimrud  or  Tower  of  Belus 
was  a  kind  of  step-shaped  pyramid,  built  of 
bricks  of  different  colors.  It  was  erected  by 
Nebuchadnezzar,  and  dedicated  to  the  planets. 
Its  height  was  235  feet  and  its  circumference 
2,286  feet.  The  Mujellibe  in  Babylon,  of  which 
the  ruins  are  still  to  be  seen,  was  another  pyra- 
midal structure  of  the  same  monarch.  Ruins 
of  pyramids  are  to  be  found  at  Benares  in 
India  and  in  other  parts  of  the  East.  Certain 
monuments  of  the  ancient  inhabitants,  found  in 
Mexico,  are  also  called  pyramids.  (See  Mex- 
ican Arch.eology.)  Consult:  Lepsius,  <Ueber 
den  Bau  der  Pyramiden'  ;  Vyse,  'Operations 
carried  on  at  Gizeh  in  1837'  ;  Petrie,  <The  Pyra- 
mids and  Temples  of  Gizeh*  (1884);  Maspero, 
'L'Archeologie  Egyptienne'    (1887). 

Pyramid,  in  geometry,  a  polyhedron  with 
a  polygon  as  base,  and  triangular  sides  meeting 
in  a  common  point  called  the  vertex.  The  reg- 
ular pyramid  is  bounded  by  four  equilateral 
triangles  with  the  vertex  perpendicular  to  the 
centre  of  the  polygonal  base,  and  is  thus  a 
tetrahedron.  The  perpendicular  distance  be- 
tween the  base  and  the  vertex  is  the  altitude. 
The  .j/a;ir  altitude  is  the  height  of  any  of  the 
triangular  sides.  Pyramids  are  named  according 
to  the  natures  of  their  bases;  they  may  be  tri- 
angular, quadrangular,  etc.,  according  as  their 
bases  are  triangles,  quadrilaterals,  pentagons, 
etc.  The  base  and  lateral  triangles  are  called 
faces ;  the  lines  in  which  the  faces  meet  are  called 
edges ;  the  points  in  which  the  edges  terminate 
are  called  the  vertices  of  the  pyramid. 

Pyramus  (pir'a-mus)  and  Thisbe,  thiz'be, 
a  pair  of  unfortunate  lovers  whom  classical 
legend  represents  as  living  in  Babylon.  Their 
parents  were  enemies  and  would  not  sanction  the 
marriage  of  the  lovers,  but  the  two  contrived  to 
converse  with  each  other  in  secret  through  an 
opening  in  the  walls  of  their  adjoining  houses. 
They  finally  determined  upon  a  meeting  at  the 
the  tomb  of  Ninus.  Thisbe  was  first  to  arrive 
and  meeting  a  lioness  who  had  just  killed  an 
ox  she  ran  away,  dropping  her  mantle  in  her 
flight.     This  the  lioness  soiled  with  blood  and 


Pyramus  arriving  shortly  after  and  finding  the 
blood-stained  garment  of  his  betrothed  imagined 
her  to  have  been  killed  and  ended  his  life  be- 
neath a  mulberry  tree,  the  fruit  of  which  has 
since  been  of  a  blood-red  hue.  Thisbe  returning 
finds  the  body  of  her  lover,  whereupon  she  then 
kills  herself  in  despair.  The  legend  is  em- 
bodied in  Ovid's  'Metamorphoses'  and  is  cari- 
catured in  the  farcical  interlude  in  Shakespeare's 
'Midsummer   Night's    Dream.* 

Pyrargyrite,  pi-rar'ji-rit  ("dark  ruby  sil- 
ver"), a  rhombohedral  mineral,  usually  of  high 
metallic-adamantine  luster,  color  black  by  re- 
flected light,  rich  ruby-red  by  transmitted  light, 
hardness  2.5,  specific  gravity  5.85.  It  is  a  sil- 
ver sulph-antimonite,  containing  60  per  cent 
of  silver.  It  occurs  in  magnificent  specimens  in 
Germany,  Mexico,  Chile  and  Bolivia,  and  is  an 
important  silver  ore  in  these  countries  and  in  the 
mining  regions  of  the  Western  United  States. 

Pyrenees,  pir'e-nez,  a  lofty  mountain 
chain  forming  the  boundary  between  France  and 
Spain.  Its  length,  from  Cape  Creux,  north  of 
the  Gulf  of  Rosas,  to  the  Point  of  Figuier,  near 
Fuenterrabia,  is  nearly  270  miles ;  and  its 
breadth  near  the  centre,  where  it  is  greatest, 
scarcely  exceeds  a  third  of  the  length.  Though 
the  chain  thus  defined  terminates  at  two  opposite 
seas,  it  cannot  be  said  to  be  isolated,  since  to 
the  west  it  is  obviously  continued  across  the 
north  of  Spain  by  the  Cantabrian  Mountains. 
The  direction  of  the  chain  is  east-southeast,  to 
west-northwest.  It  does  not,  however,  lie  in  the 
same  straight  line,  but  rather  consists  of  two 
lines,  which  form  parallel  ridges  about  20  miles 
distant  from  each  other,  except  near  the  centre, 
where  they  become  united  by  means  of  a  remark- 
able rectangular  elbow,  in  which  some  of  the 
loftiest  summits  are  found.  Both  on  the  north 
and  south  sides  numerous  branches  are  thrown 
oflF,  generally  at  right  angles  to  the  principal 
axis,  and  subside  rapidly  as  they  recede  from 
it,  forming  various  transverse,  but  very  few 
longitudinal,  valleys.  The  chain  rises  both  from 
the  east  and  west  toward  the  centre;  and.  in  ac- 
cordance with  a  general  rule  which  holds  in  re- 
gard to  the  European  chains,  which  lie  in  the 
direction  of  the  equator,  the  descent  on  the  south 
side  is  much  more  abrupt  than  on  the  north. 
Owing  to  this  the  south  has  much  fewer  lakes 
than  the  north  slope,  but  far  surpasses  it  in  the 
boldness  and  grandeur  of  its  scenery.  As  al- 
ready observed,  the  loftiest  summits  of  the  chain 
are  near  its  centre.  Its  culminating  point,  Mala- 
detta,  situated  there,  has  the  height  of  11,168 
feet,  and  a  great  number  of  peaks  in  the  same 
locality  exceed  8.500  feet.  To  the  east  of  the 
centre  the  chain  lowers  so  rapidly  that  its  aver- 
age height  soon  becomes  little  more  than  2,000 
feet.  To  the  west  the  height  diminishes  much 
more  gradually,  and  many  peaks  have  heights 
varying  from  5.000  to  7,000  feet,  and  even  8,000 
feet.  The  principal  passes  in  the  Pyrenees 
formed  by  the  meeting  of  valleys  from  opposite 
sides  of  the  axis,  take  in  the  east  part  of  the 
chain  the  name  of  Cols,  and  toward  the  centre 
that  of  Ports.  No  fewer  than  75  are  counted, 
of  which  28  may  be  crossed  on  horseback,  and 
7  in  wheeled  carriages.  The  most  frequented 
are  those  of  Pertus  and  La  Perche  in  the  east, 
and  St.  Jean  Pied  de  Port  in  the  west.  The 
nucleus  of  the  chain  is  evidently  granite,  which. 
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with  the  primitive  schists  which  overlie  it,  con- 
stitutes the  loftiest  suinniits,  with  the  exception 
of  Mont  Perdu  (10,994  feet),  Marbore  (10,673 
feet),  and  some  huge  adjacent  masses  which  are 
formed  of  mountain  limestone.  The  granite, 
however,  seldom  forms  continuous  ridges  along 
the  principal  axis,  but  rather  appears  in  a  num- 
ber of  remarkable  protuberances  situated  to  the 
north  of  it.  Above  the  micaceous  schist  and 
primitive  limestone,  which  occur  in  connection 
with  it,  lie  largely-developed  strata  of  argilla- 
ceous schist  and  transition  limestone,  forming 
two  great  belts  parallel  to  the  primitive  chain, 
one  on  the  north  and  the  other  on  the  south  side. 
Above  these  secondary  rocks  appear,  of  which 
by  far  the  most  common  is  the  mountain  lime- 
stone, which  occupies  the  greater  part  of  the 
south  slope,  but  on  the  north  side  attains  little 
elevation,  being  there  almost  entirely  confined 
to  the  lower  heights  at  the  bottom  of  the  princi- 
pal chain.  Above  the  mountain  limestone  the 
principal  rocks  are  Jura  limestone  and  _  trap. 
The  number  of  thermal  springs  existing  in  the 
Pyrenees  seems  to  indicate  the  presence  of  vol- 
canic agents,  but  basalt  and  other  rocks  of 
igneous  origin  are  very  rare.  The  minerals  of 
the  chain  include  iron,  copper,  lead,  zinc,  man- 
ganese, antimony,  and  cobalt.  There  is  no  mine 
either  of  silver  'or  gold,  but  particles  of  the  lat- 
ter are  found  in  department  Ariege,  and  in  the 
streams  of  several  other  districts.  The  only 
mineral  which  has  hitherto  been  \yorked  to  much 
advantage  is  iron.  Mineral  springs,  both  cold 
and  thermal,  are  numerous,  and  much  fre- 
quented by  visitors.  The  limit  of  vegetation  on 
the  Pyrenees  is  about  600  feet  higher  than  on  the 
Alps.  The  rhododendrons,  which  in  the  latter 
are  not  found  higher  than  5,000  feet,  are  here 
found  at  5,500  feet,  and  alpine  plants  are  found 
on  the  loftiest  summits  bordering  on  the  region 
of  perpetual  snow.  In  the  Pyrenees  this  is 
found  only  on  the  north  slope,  where  it  does  not, 
as  in  the  .'Mps,  form  a  snowy  zone,  the  lower 
limit  of  which  looks  as  if  traced  out  by  an  al- 
most horizontal  straight  line;  but,  on  the  con- 
trary, forms  large  isolated  masses,  the  base  of 
which  is  often  concealed  by  the  mountains  in 
front  of  them.  This  makes  it  difficult  to  fix  the 
snow-line  with  precision,  but  according  to  the 
most  accurate  estimate  it  is  9,190  feet,  or  nearly 
that  of  Mount  Canigou.  Glaciers  are  not  numer- 
ous in  the  Pyrenees,  and  hence  the  torrents  and 
rivers  which  rise  in  the  chain  are  fed  chiefly  by 
springs.  Those  on  the  south  side  flow  toward 
the  Ebro.  and  are  carried  by  it  to  the  Mediter- 
ranean ;  those  on  the  north  side  flow  partly  to 
the  Mediterranean  and  partly  to  the  Atlantic, 
the  water-shed  between  the  two  seas  being  car- 
ried northward  by  a  branch  which  ultimately 
links  with  the  Cevennes.  The  largest  river  of 
the  chain,  and  the  only  one  of  importance  which 
preserves  its  name  throughout  its  whole  course, 
is  the  Garonne.  In  respect  of  average  height  and 
mass  the  Pyrenees  are  unquestionably  the  second 
mountain  chain  of  Europe,  but  its  culminating 
point,  Maladetta,  has  only  the  third  place,  being 
indeed  lower  than  Mulhacen  in  the  Sierra  Ne- 
vada. Contrary  to  the  general  rule,  that  the 
loftiest  summits  of  mountain  chains  are  found 
in  the  line  of  the  principal  axis,  Maladetta, 
Posets  (11,047  feet),  and  Mont  Perdu,  the  three 
culminating  points  of  the  Pyrenees,  are  situated 
on  the  south  slope. 


Consult:  Taine,  'Voyage  aux  Pyrenees,' 
especially  the  4th  ed.  (1873)  with  illustrations 
by  Dore;  Schrader,  'Les  Pyrenees,'  in  the 
'Annuaire  du  Club  Alpin  fran?ais'  (1885)  ;  De 
Margerie  and  Schrader,  'Apergu  de  la  Struc- 
ture geologique  des  Pyrenees*  (1891),  and 
'Apergu  de  la  Forme  et  Relief  des  Pyrenees' 
(1892);  Camena  d' Almeida,  'Les  Pyrenees: 
Developpement  de  la  Connaissance  geographiq'ue 
de  la  Chaine*  (1893);  Trutat,  'Les  Pyrenees' 
(1894)  ;  Bubanus,  'Flora  Pyrenaea'  (1897- 
1902)  ;  Spender,  'Through  the  High  Pyrenees' 
(1898). 

Pyrenees,  Peace  of  the,  in  European  his- 
tory, the  name  given  a  treaty  concluded  between 
France  and  Spain  by  Cardinal  Mazarin  and  De 
Haro,  on  the  He  des  Faisans,  in  the  river  Bid- 
assoa,  7  Nov.  1659,  terminating  a  war  which  had 
lasted  for  24  years.  By  this  treaty  Spain  ceded 
to  France  Roussillon,  with  the  fortress  of  Per- 
pignan,  etc.,  so  that  the  Pyrenees  have  since 
formed  the  boundary  of  the  two  kingdoms ;  and 
in  the  Netherlands,  Artois,  and  part  of  Flanders, 
Hainault,  and  Luxemburg,  with  a  number  of 
fortified  towns. 

Pyr'ethrum,  a  group  of  composite  plants 
formerly  considered  a  genus  but  now  ranking  as 
a  section  of  the  genus  Chrysanthemum.  In  gar- 
den literature  the  name  is  generally  restricted  to 
Pyrcthrum  rosciiin,  several  hundred  varieties  of 
which  are  widely  popular  in  European  gardens. 
Under  the  name  Chrysanthemum  coccineum  it 
is  extensively  cultivated  in  southern  France, 
California  and  western  Asia  for  its  flowers, 
which  are  dried  and  ground  as  the  material  of 
insect  powder.  Another  species  (C.  cinerar- 
iafolium)  is  also  cultivated  for  this  purpose. 
The  well-known  bedding-plant  "golden  feather" 
is  a  variety  C.  prsltum,  but  is  widely  known  as 
Pyrcthrum  aureum  among  horticulturists.  The 
plants  are  easy  to  grow  in  any  good  garden  soil, 
if  deeply  dug  and  highly  enriched.  Since  the 
seed  is  often  disappointing  in  its  results,  the 
plants  are  best  propagated  from  choice  varieties 
by  division  in  the  spring.  The  golden-feather 
pyrcthrum  is  often  propagated  by  cuttings  made 
during  the  winter  from  stock  plants. 

Pyrgos,  pir'gos,  Greece,  capital  city  of  the 
nomos  of  Elis,  13  miles  west  of  Olympia,  on 
the  west  coast  of  the  Morea,  near  the  mouth  of 
the  Ruphia  (Alpheus),  on  the  railroad  from 
Piraeus  to  Olympus,  and  with  branch  connections 
with  its  harbor,  Katakolon.  The  surrounding 
country  is  a  fertile  plain,  growing  currants, 
oranges,  and  grapes.  The  commune  in  1896  had 
a  population  26,771 ;  the  town,  12,708. 

Pyrheliom'eter,  an  instrument  for  measur- 
ing the  intensity  of  the  heat  of  the  sun.  It  is  a 
shallow,  circular  vessel  of  silver,  having  one  side 
coated  with  lampblack,  containing  mercury  or 
water,  and  having  a  thermometer  let  into  it. 

Pyridine  (Cr.H.-,N),  a  mobile  liquid,  boiling 
at  117°,  obtained  by  the  distillation  of  various 
organic  substances,  such  as  peat,  bone,  coal 
naphtha,  etc.  It  has  an  alkaline  reaction,  and 
forms  salts  with  acids. 

Py'rite,  or  Iron  Pyrites,  the  commonest 
metallic  mineral,  like  copper  pyrites,  is  often 
called  "fool's  gold,"  owing  to  its  resemblance  to 
gold.  It  may  readily  be  distinguished  by  its 
much  greater  hardness,  6  to  6.5,  Ijrittleness,  pale  | 
brass-yellow    color,    greenish-black    streak,    and     "j 
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specific  gravity,  4.95  to  5.10.  It  crystallizes  in 
isometric  crystals  often  of  great  beauty,  but  is 
usually  found  massive  as  a  vein  material  or  in 
beds  of  great  extent.  It  is  an  iron  disulphide, 
FeSa.  Its  high  sulphur  percentage,  53.4,  and 
the  ease  with  which  it  may  be  burned,  leads  to 
its  enormous  consumption  in  the  manufacture  of 
sulphuric  acid.  Owing  to  its  ready  oxidation, 
it  is  an  active  agent  in  the  disintegration  of 
those  rocks  through  which  it  is  disseminated. 
It  frequently  contains  gold  and  to  some  extent 
other  valuable  metals.  Its  most  importance  com- 
mercial occurrence  is  at  Rio  Tinto,  Spain.  It 
is  also  extensively  mined  near  Rowe,  Mass., 
in  Virginia,  the  Carolinas,  Georgia,-  Colorado 
and  in  many  other  regions.  The  finest  crystals 
come  from  Elba,  Cornwall  in  England,  Peru, 
Chester  County,  Pa.,  and  Central  City,  Colo. 

Pyrites,  either  of  the  various  metallic  sul- 
phides, of  which  the  most  important  is  iron 
pyrites  (see  Pyrite).  Copper  pyrites  (see 
Chalcopyrite)  is  an  important  ore  of  copper. 
Arsenical  pyrites  (see  Arsenopyrite)  furnishes 
much  of  the  arsenic  of  commerce ;  magnetic 
pyrites  (see  Pyrrhotite)  is  often  an  important 
nickel  ore. 

Pyrmont,  per'mont,  Germany,  a  celebrated 
watering-place  of  Prussia,  in  the  principality  of 
Waldeck  and  Pyrmont,  capital  of  the  district : 
in  a  beautiful  valley  at  the  foot  of  a  range  of 
finely  wooded  hills,  on  the  left  bank  of  the 
Emmer,  34  miles  south-southwest  of  Hanover. 
It  contains  a  palace,  in  which  the  Prince  of 
Waldeck  and  Pyrmont  resides  during  the  water- 
ing season ;  and  it  is  much  frequented,  partic- 
ularly by  the  aristocracy  of  Germany;  from 
10,000  to  20,000  visitors  are  here  annually.  One 
of  the  curiosities  of  the  place  is  the  Dunsthohle 
or  gas  grotto,  which  emits  vapors  similar  in  na- 
ture and  effect  to  those  of  the  Grotto  del  Cane  in 
Italy.     Pop.    (permanent)    1,500. 

Pyrochlore,  a  dark  brown,  resinous  min- 
eral of  complex  composition,  essentially  a  ce- 
rium and  calcium  niobate,  but  of  interest  be- 
cause containing  also  thorium  and  uranium.  It 
occurs  in  octahedrons  in  Norway  and  Russia. 

Pyrogal'lic  Acid,  Pyrogallol,  Tri-oxy-ben- 
zene,  CaH3(OH)3,  is  produced  by  action  of 
heat  on  gallic  acid,  carbon  dioxide  being  elimi- 
nated in  the  process.  Fine  colorless  needles  or 
plates,  readily  soluble  in  water,  less  so  in  alco- 
hol or  ether,  melting  point  132°  C.  Valuable 
because  of  its  great  affinity  for  oxygen,  its 
alkaline  solution  is  used  to  absorb  oxygen  in 
gas  analysis.  It  is  used  extensively  as  a  photo- 
graphic developer,  but  has  the  disagreeable  power 
of  darkening  the  skin.  It  forms  a  number  of 
derivatives,  some  being  valuable  dyestuffs. 

Pyrog'raphy,  from  irCp,  fire,  and  yp(i(peiv, 
to  write,  literally  to  write  by  fire.  A  method 
of  making  impressions  on  wood,  leather,  etc., 
by  means  of  heated  metallic  instruments.  The 
art  was  early  practised  by  the  Egyptians  who 
used  crude  iron  bars  that  had  been  previously 
heated  in  fire.  The  modern  form  of  this  kind 
of  apparatus  consists  of  a  tube  about  six  inches 
in  length  and  about  half  an  inch  in  diameter 
provided  at  its  lower  extremity  with  a  screw- 
cap  and  a  small  support.  At  the  other  end 
there  is  a  rod  to  which  the  drawing  point  is  af- 
fixed.    For  the  formation  of  the  combustible  gas 


and  heating  of  the  rod  sulphuric  ether  is  usually 
employed.  The  gas  when  generated  is  forced 
to  the  metallic  point  by  means  of  air  pressure 
and  after  the  flame  has  been  regulated  a  person 
may  work  for  two  consecutive  hours  at  an  ex- 
pense of  about  one  half  cent  per  hour.  The 
vapors  disengage  themselves  constantly  and  feed 
the  small  flame  which  is  barely  perceptible.  The 
heat  is  always  uniform,  and  even  on  leather  a 
sure  and  sharp  execution  of  the  design  is  pos- 
sible. The  effects  produced  by  the  pyrograph  are 
equal  in  many  respects  to  the  fine  crayon  draw- 
ings, and  when  colored  and  varnished  present 
a  very  pleasing  effect.  The  finest  and  most 
delicate  lines  can  be  drawn  and  there  is  no  dan- 
ger of  burning  holes  in  the  material.  The  right 
hand  being  engaged  in  the  execution  of  the  piece 
to  be  ornamented  leaves  the  left  free  to  turn  the 
object  in  any  desired  position  while  the  work  is 
in  progress. 

From  a  commercial  standpoint,  work  in 
pyrography  offers  very  good  returns.  It  is 
taught  in  most  of  the  trade  schools,  and  by 
many  private  masters,  and  those  who  apply 
themselves  systematically  may  use  their  accom- 
plishment with  profit.  Apart  from  the  artistic 
and  financial  interest  the  work  has  a  substance 
and  lastingness  about  it  that  makes  it  seem 
worth  while  to  master. 

Pyrolig'neous  Acid,  impure  acetic  acid  pro- 
duced as  one  of  the  volatile  products  of  the 
destructive  distillation  of  wood.  The  wood  is 
slowly  heated  in  large  iron  retorts  or  ovens  so 
arranged  that  the  volatile  products  may  be  con- 
densed and  gathered.  The  watery  portion  con- 
tains wood  alcohol  and  acetic  acid  mi.xed  with 
small  amounts  of  such  impurities  as  carbolic 
acid,  creosote,  and  the  like.  On  redistillation 
the  wood  alcohol  passes  over  first,  leaving  the 
impure  acetic  acid  or  pyroligneous  acid  in  the 
retort.  This  may  be  purified  (see  Acetic  Acid) 
or  used  as  such  for  various  purposes  such  as  the 
impregnation  of  wood  to  prevent  decay,  etc. 

Pyrolu'site,  the  most  important  ore  of 
manganese.  It  is  a  black  or  gray  mineral  of 
brilliant  metallic  lustre.  It  is  distinguished  from 
manganite  and  polianite,  which  it  much  resem- 
bles, by  being  so  soft  (hardness  2  to  2.5)  as  read- 
ily to  soil  the  fingers.  Its  black  streak  further 
separates  it  from  manganite.  While  its  crystal- 
lization is  orthorhombic,  it  is  usually  massive  or 
radiating-columnar.  Chemically  it  is  manganese 
dioxide,  MnO-.  It  has  long  been  used  in  the 
manufacture  of  chlorine  and  oxygen,  and  in 
decolorizing  glass;  its  present  most  important 
use  is  in  the  preparation  of  manganese-steel.  It 
occurs  abundantly  in  Thuringia  and  elsewhere  in 
central  Europe,  also  in  Nova  Scotia  and  Brazil. 
In  the  United  States  it  is  mined  in  Virginia, 
Georgia  and  Arkansas. 

Pyroma'nia,  incendiary  monomania,  a 
form  of  insanity  characterized  by  an  irresistible 
desire  to  destroy  by  fire.  In  most  forms  of  men- 
tal disease  self-control  is  lost,  but  in  pyromania 
the  loss  of  the  power  of  inhibition  is  the  chief 
symptom:  hence  the  affection  is  sometimes 
spoken  of  as  a  form  of  inhibitory  insanity. 

Pyrom'eter,  an  instrument  for  measuring 
temperatures  higher  than  the  boiling-point  of 
mercury  (350°  C).  Regnault  and  other  careful 
experimenters  employed  the  expansion  of  air  and 
vapors  in  measuring  high  temperatures.     These 
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pyrometers  can  only  be  used  in  a  laboratory; 
for  use  in  a  manufactory  less  accurate  methods 
of  measurement  have  to  be  employed.  In  Wedg- 
wood's pyrometer  (1782)  it  was  assumed  that 
dry  clay,  when  exposed  to  heat,  contracted  regu- 
larly, and  the  instrument  was  constructed  on  this 
principle;  but  it  is  now  known  to  be  untrust- 
worthy. An  instrument  in  which  the  expansion 
of  a  metal  bar  (generally  of  platinum)  was  mag- 
nified by  means  of  levers  has  often  been  em- 
ployed to  measure  the  temperature  of  a  furnace. 
Morveau,  Brongniart,  and  Daniell  invented  ni- 
struments  on  this  principle.  The  thermo-electric 
law  of  Tait  may  be  used  to  calculate  the  temper- 
ature to  which  a  junction  of  copper  and  iron  has 
been  subjected,  the  electric  current  produced 
being  measured  by  a  galvanometer.  In  this  way 
high  temperatures  have  been  measured  with  con- 
siderable accuracy.  By  Siemens'  method  tem- 
peratures are  measured  by  observing  the  in- 
creased electric  resistance  of  a  platinum  wire 
when  heated,  two  coils  of  the  same  kind  of  wire 
being  prepared  so  as  to  have  equal  resistances 
at  the  same  temperature,  their  ends  connected  by 
rather  long  thick  copper  wires,  and  the  current 
from  a  constant  battery  passing  through  them 
measured  by  means  of  a  galvanometer.  One  of 
the  coils  is  kept  at  a  known  temperature,  the 
other  has  the  temperature  which  it  is  desired  to 
measure.     The    law    discovered    by    Siemens  — 

R=av/T  +  /3T  +  7 
where  R  is  the  resistance  at  the  absolute  tem- 
perature T,  and  where  o,  (3  and  7  are  certain 
numbers,  enables  the  temperature  to  be  calcu- 
lated. Pouillet  determined  the  following  tem- 
peratures by  means  of  an  air-thermometer. 
They  correspond  to  the  stages  of  incandescence 
of  a  metal  bar. 

Incipient    red-heat    S^S"  C. 

Dull    red    700° 

Cherry    red    900^ 

Dark   orange    1 100 

White     1300° 

Dazzling   white    150° 

Pyromor'phite,  a  mineral  occurring  in 
hexagonal  crystals,  often  cavernous  and  barrel- 
shaped,  or  in  curious  nearly  parallel  groups 
tapering  to  a  point.  It  is  a  lead  phosphate  and 
chloride  and  occasionally  occurs  in  sufficient 
quantities  to  be  an  important  lead  ore.  Its  hard- 
ness is  3.5  to  4,  specific  gravity,  6.5  to  7.1,  color 
commonly  green,  yellow  or  brown,  lustre  resin- 
ous. Its  most  notable  occurrences  are  Erns, 
Germany;  Cumberland,  England;  Broken  Hill, 
New  South  Wales,  and  in  the  United  States  for- 
merly at  Phoenixville,  Pa. 

Pyrope,  or  Bohemian  Garnet,  a  fine  dark- 
red  variety  of  garnet,  often  called  "precious  gar- 
net" because  of  its  extensive  use  as_  a  _  gem. 
Peridotite,  or  serpentine  derived  from  it,  is  the 
usual  matrix  of  pyrope  in  Bohemia  and  in  Kim- 
berley.  South  Africa,  but  more  commonly  it 
occurs  as  rounded  pebbles  loose  in  the  sands,  as 
in  the  ant-hills  of  the  Navajo  Reservation  in 
Arizona.  It  is  often  incorrectly  called  "ruby." 
See  Carbuncle. 

Py'rophone,  a  musical  instrument,  in  which 
the  various  notes  are  produced  by  the  Durning  of 
hydrogen  gas  within  glass  tubes  of  various  sizes 
and  lengths.  It  is  also  called  a  flame-organ,  and 
was  invented  about  1875  by  a  Frenchman  called 
Kastner. 


Pyrophyllite,  or  Pencil  Stone,  a  mineral  of 
soapy  feel,  the  compact  form  of  which  is  exten- 
sively mined  in  North  Carolina  as  soapstone. 
Its  uses  are  the  same  as  those  of  the  related  min- 
eral talc  (q.v.).  Some  of  the  algamatolite  used 
by  the  Chinese  for  carving  into  pagodas  and 
images  is  pyrophyllite.  The  mineral  is  usually 
found  in  coarse  lamellar  radiations,  occurring 
thus  in  fine  specimens  in  Switzerland,  Georgia, 
North  Carolina  and  California.  Chemically,  it 
is  a  hydrous  aluminium  silicate. 

Py'roscope,  an  instrument  for  measuring 
the  intensity  of  heat  radiating  from  a  hot  body, 
or  the  frigorific  influence  of  a  cold  body.  It  is 
constructed  on  the  same  plan  as  a  differential 
thermometer. 

Pyro'sis,  or  'Waterbrash,  a  disorder  of  the 
stomach  attended  with  a  sensation  of  burning  in 
the  epigastrium,  commonly  called  heartburn, 
accompanied  with  an  eructation  of  watery  fluid, 
usually  insipid,  but  sometimes  acrid.  See  Dys- 
pepsia. 

Pyrotech'nics,  a  term  applied  to  the  com- 
position, structure,  and  use  of  fire-works.  The 
ingredients  are  nitre,  sulphur,  and  charcoal, 
together  with  filings  of  iron,  steel,  copper,  zinc, 
and  resin,  camphor,  lycopodium,  etc.  Gunpow- 
der is  used  either  in  grain,  half  crushed,  or  finely 
ground,  according  to  the  desired  effect.  The 
proportions  of  the  materials  differ  very  much  in 
different  fire-works,  and  the  utmost  care  and 
precaution  are  necessary  in  the  manufacture. 
Lampblack  produces  a  very  red  color  with  gun- 
powder, and  a  pink  with  nitre  in  excess.^  It 
serves  for  making  golden  showers ;  yellow  mica- 
ceous sand  serves  for  the  same  purpose.  Verdi- 
gris imparts  a  pale  green,  sulphate  of  copper  and 
sal-ammoniac  a  palm-tree  green.  Camphor  pro- 
duces a  very  white  flame,  with  aromatic  per- 
fumes, which  mask  the  bad  smell  of  the  other 
ingredients ;  benzoin  and  storax  are  also  used  on 
account  of  their  agreeable  odor.  Lycopodium, 
which  is  often  used  in  the  manufacture  of  stage- 
lightning,  burns  with  a  rose  color  and  a  magnifi- 
cent flame.  Sky-rockets,  an  important  feature  of 
pyrotechnics,  will  be  found  fully  described  in  the 
article  Projectiles. 

Py'roxene,  a  mineral  formed  commonly 
in  crystalline  limestone  or  dolomite,  in  serpentine 
and  in  rocks  of  volcanic  origin.  Less  abundant 
in  granitic  rocks  and  metamorphic  schists.  Crys- 
talline form,  monoclinic.  Brittle.  Hardness, 
S  to  6.  Specific  gravity,  3.2  to  3.6.  Of  a  vitreous 
or  resinous  lustre.  Color  is  usually  some  dull 
shade  of  green,  but  may  vary  to  nearly  colorless 
or  to  brownish  back.  Composition,  a  metasili- 
cate,  RLiOs,  where  R  is  Ca,  Mg,  Fe,  sometimes 
Mu  or  Zn,  rarely  the  alkali  metals.  Important 
varieties  of  pyroxene  are  diopside,  hedenberg- 
ite,  schefferite,  augite.  Pyroxene  is  one  of  the 
most  important  of  the  rock-forming  minerals, 
being  an  essential  constituent  of  basalt,  diabase, 
trachyte,  syenite,  gabbro,  pyroxenite  and  many 
other  rocks.  It  is  thus  widely  distributed  in  all 
parts  of  the  world.  Especially  fine  crystals  occur 
in  the  Piedmont,  in  Sweden,  northern  New  York 
and  southern  Canada,  and  in  New  Jersey. 

Pyroxene  Group,  a  name  given  to  a  group 
of  minerals  of  which  the  mineral  pyroxene  is 
an  important  member.  Composition,  simple  sili- 
cates of  the  type  RSiO,  where  R  is  Ca,  Mg,  Fe, 
sometimes  Mu,  or  Zn,  or  compound  silicates  of 
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thetypesR"  (FeAl),SiOaor  R'AKSiOs)..  While 
the  species  included  in  the  pyroxene  group  be- 
long to  three  distinct  crystal  systems  —  ortho- 
rhombic,  monoclinic,  and  triclinic  —  they  all 
have  a  prismatic  angle  of  87°,  parallel  to  which 
cleavage  is  usually  eminent.  They  are  distin- 
guished further  by  their  optical  properties.  The 
most  important  species  in  the  pyroxene  group 
are  enstatite,  hypersthene,  pyroxene,  acmite, 
spodumene,  wollastonite,  pectolite,  and  rho- 
donite. 

Pyrox'ylin.     See  Gun-cotton. 

Pyrrhic  (pTr  ik)  Dance,  a  famous  war- 
dance  of  antiquity.  It  was  danced  to  the  sound 
of  the  flute,  and  its  time  was  very  quick  and 
light.  It  was  introduced  into  the  Roman  public 
games  by  Julius  Cjesar,  and  was  danced  by  male 
and  female  dancers,  having  much  of  a  dramatic 
character.  In  the  mountainous  districts  of  Thes- 
saly  and  Macedonia  a  dance  called  the  Romaika, 
which  is  supposed  to  be  a  modern  relic  of  the 
Pyrrhic  dance,  is  performed  by  men  armed  with 
muskets  and  swords. 

Pyrrhic  Victory,  so  called  from  the  defeat 
of  the  Romans  at  Asculum  279  B.C.  by  Pyrrhus, 
whose  losses  however  were  so  heavy  that  the 
term  has  become  proverbial  for  a  fruitless  vic- 
tory. 

Pyrrho,  pir'o,  Greek  philosopher:  b.  Elis 
about  376  B.C. ;  d.  about  270  B.C.  He  was  a 
pupil  of  the  Democritean  philosopher  Anaxar- 
chus  of  Abdera,  whom  he  accompanied  to  India 
in  the  train  of  Alexander  the  Great.  During 
this  journey  he  became  acquainted  with  the  doc- 
trines of  the  Brahmans,  Magi,  and  other  eastern 
philosophers.  His  doubts  concerning  positive 
knowledge  were  strengthened  as  he  proceeded  in 
his  studies,  until  at  length  he  came  to  hold  all 
knowledge  uncertain,  and  considered  virtue  alone 
as  valuable.  In  all  disputes  his  answer  to  his 
opponents  was,  "What  you  say  may,  or  maj'  not, 
be  true ;  I  cannot  decide,"  and  he  taught  in  his 
school  that  truth  could  not  be  attained,  and  that 
we  must  be  content  to  suspend  our  judgment 
on  all  subjects.  He  spent  much  of  his  life  in 
solitude,  and  by  abstaining  from  all  decided 
opinions  concerning  moral  and  physical  phenom- 
ena, endeavored  to  attain  a  state  of  tranquillity 
unaffected  by  fear,  joy,  or  sorrow.  His  country- 
men, the  Abderites,  made  him  high-priest,  and 
exempted  all  philosophers  from  the  payment  of 
taxes.  The  Athenians  erected  a  statue  in  honor 
of  him,  and  his  countrymen  raised  a  monument 
to  his  memory.  His  skepticism  is  easily  ac- 
counted for.  His  master,  Democritus,  held  that 
except  the  immediate  elements  of  bodies  (atoms) 
nothing  was  real,  and  that  all  perception  was 
subjective.  He  was  confirmed  in  these  views 
by  the  doctrines  of  Socrates,  to  whom,  in  his 
character,  he  bore  great  resemblance,  and  his 
skepticism  is  allied  to  the  irony  of  that  philos- 
opher. Led  by  his  temperament  and  manner  of 
life  to  esteem  uninterrupted  tranquillity  the 
great  object  of  all  philosophy,  believing  that 
nothing  tended  so  much  to  destroy  this  quiet  as 
the  interminable  disputes  of  the  schools  of  the 
dogmatists,  and  that  uncertainty  was  increased 
by  their  contentions,  he  determined  to  seek  in 
some  other  way  the  peace  which  he  despaired 
of  finding  in  dogmatical  philosophy.  A  disposi- 
tion to  doubt  is  often  called,  from  this  philos- 
opher, Pyrrhonism. 


Pyrrhonists.      See  Religious  Sects. 
Pyrrhotite,  pTr'6-tit,  or  Magnetic  Pyrites^ 

a  metallic  mineral,  in  composition  an  iron  sul- 
phide, probably  Fe„Si.',  differing  from  common 
iron  pyrites,  FeS...  in  percentage  composition  in 
being  attracted  by  the  magnet,  in  its  bronze 
color,  inferior  hardness  (3.5  to  4.5),  and  specific 
gravity  (4,6).  It  rarely  crj'stallizes  in  hex- 
agonal, tabular  crystals;  usually  it  occurs  mas- 
sive. Though  pyrrhotite  contains  over  60  per 
cent  of  iron  and  nearly  40  per  cent  of  sulphur. 
It  is  only  very  recently  that  it  has  been  re- 
garded as  of  any  value  for  these  ingredients. 
Its  commercial  value  was  due  entirely  to  the 
occasional  presen(5e  as  an  impurity  of  varying 
percentages  of  nickel.  Formerlv  the  deposits  of 
nickeliferous  pyrrhotite  at  the  Gap  xMine,  Penn- 
sylvania, were  extensively  worked,  but  the  far 
richer  and  more  extensive  deposits  at  Sudbury, 
Ontario,  are  now  the  chief  sources  of  nickel. 
Enormous  beds  of  copper-bearing  pyrrhotite, 
nearly  free  from  nickel,  are  successfully  worked 
in  Vermont.  Choice  crj'stallized  specimens  are 
found  in  Austria,  Brazil,  and  at  Tilly  Foster, 
New  York. 

Pyrrhus,  pir'us,  Greek  military  leader,  king 
of  Epirus:  b.  about  318  B.C.;  d.  Argos  272  B.C. 
He  was  the  son  of  .(Eacidcs,  who  traced  his 
descent  from  Pyrrhus,  son  of  Achilles.  He  spent 
an  eventful  youth,  regained  the  throne  from 
which  his  father  had  been  deposed,  and  was  him- 
self expelled  several  years  later.  He  became 
the  friend  of  Demetrius  Poliorcetes,  whom  he 
accompanied  on  the  fatal  campaign  closed  by 
the  battle  of  Ipsus  (301  B.C.),  then  proceeded  to 
Egypt  as  hostage  for  Demetrius,  and  there  mar- 
ried Antigone,  daughter  of  Queen  Berenice. 
With  the  aid  of  Ptolemy  Soter  he  recovered  his 
kingdom  (296),  agreeing  to  share  the  sovereignty 
with  Neoptolemus,  who  had  been  king  since  his 
expulsion,  but  soon  after  put  his  colleague  to 
death,  and  succeeded  by  courage,  affability,  and 
generosity  in  gaining  the  admiration  of  his  sol- 
diers and  people.  He  temporarily  conquered 
Macedonia  and  in  280  went  to  southern  Italy  at 
the  head  of  a  large  army  to  assist  the  Tarantines 
against  the  Romans.  Near  Heraclea,  on  the 
Siris,  the  consul  M.  Valerius  Laevinus  was  de- 
feated by  Pyrrhus,  whose  elephants  played  an 
important  part  in  the  conflict.  Another  battle 
was  won,  but  his  loss  led  Pyrrhus  to  say,  "An- 
other such  victory  and  I  must  return  to  Epirus 
alone."  He  made  proposals  of  peace  to  the 
senate,  which  were  rejected.  After  having  ap- 
proached within  24  miles  of  Rome  he  returned 
to  Tarentuni.  In  279  he  again  defeated  the  Ro- 
mans, but  was  glad  to  accept  the  offered  truce, 
and  passed  with  his  army  into  Sicily,  where  he 
assisted  the  Greeks  against  the  Carthaginians. 
At  first  he  met  with  brilliant  success;  but  his 
attack  upon  Lilyb;eum  failed.  The  war  ended 
in  the  following  year  with  the  total  defeat  of 
Pyrrhus  by  the  Romans  under  Curius  Dentatus, 
near  Beneventum.  On  this  occasion  the  famous 
elephants  of  Pyrrhus  rushed  back  upon  his  own 
army  and  contributed  to  his  loss.  He  reached 
Epirus  with  a  small  remnant  of  his  once  splendid 
army.  Nothing  daunted,  he  again  invaded  Mace- 
donia, and  became  its  king  a  second  time.  He 
afterward  turned  his  arms  against  Sparta,  but 
was  driven  from  before  the  walls  of  that  city. 
In  a  night  attack  made  upon  Argos  he  was 
stunned  by  a  tile  thrown  by  a  woman  from  a 
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house-top,  and  being  recognized  by  the  enemy's 
soldiers  was  slain. 

Py'rus,  or  Pirus,  a  genus  of  fruit-bearing 
shrubs  and  trees  of  the  rose  family.  There  are 
about  40  species,  natives  of  the  northern  hemi- 
sphere and  especially  of  the  cool  temperate 
parts.  They  have  usually  simple  leaves,  clusters 
of  showy  white,  pinkish  or  bluish  flowers  after 
the  leaves  appear,  and  fleshy  fruits  (pomes). 
Horticulturally  this  is  one  of  the  most  important 
of  plant  genera,  since  it  includes  the  apple,  pear, 
quince,  and  medlar  (qq.v.).  The  last  two,  how- 
ever, are  often  separated  into  distinct  genera. 
Some  of  the  species,  as  crab  apples,  are  culti- 
vated for  ornament. 

Pythagoras,  pT-thag'o-ras,  Greek  philos- 
opher: b.  Samos  about  582  B.C.;  d.  about  507. 
His  father,  Mnesarchos,  was  a  merchant  (prob- 
ably of  Tyre  or  some  other  Phcenician  city) 
who  traded  with  Samos,  where  he  received  the 
rights  of  citizenship,  and  settled  with  his  family. 
The  biography  of  Pythagoras  is  mingled  with 
many  fables.  He  received  his  first  instruction 
from  Creophilus  in  his  native  city.  He  then 
went  to  the  island  of  Scyros,  and  was  a  scholar 
of  Pherecydes  till  the  death  of  the  latter ;  others 
make  him  also  a  scholar  of  Thales  and  Anaxi- 
mander.  lamblichus  says  that  Pythagoras,  dur- 
ing his  journey  to  Egypt,  spent  some  time  in 
Phoenicia  in  intercourse  with  the  successors  of 
Moschus,  and  other  priests  of  the  country,  by 
whom  he  was  initiated  into  their  mysteries,  and 
that  he  traveled  through  various  parts  of  Syria 
in  order  to  become  acquainted  with  the  most 
important  religious  usages  and  doctrines.  He 
is  said  to  have  been  recommended  by  Poly- 
crates,  king  of  Samos,  to  the  Egyptian  king 
Amasis.  In  Egjpt  he  became  acquainted  with 
the  whole  range  of  Egyptian  learning.  He  re- 
mained in  Memphis  and  Thebes  22  years,  and 
was  in  Egypt  when  that  country  was  conquered 
by  Cambyses.  Like  many  others  of  the  sages  in 
that  kingdom,  he  was  carried  captive  to  Babylon, 
where  he  conversed  with  the  Persian  and  Chal- 
dsean  Magi ;  and  traveled  as  far  as  India,  and 
visited  the  Gymnosophists.  After  his  return  he 
opened  a  school  at  Samos,  in  which  he  taught 
his  doctrines  in  a  symbolic  form,  in  imitation  of 
the  Egyptians.  He  also  visited  Crete,  where 
the  priests  of  Cybele  took  him  to  the  caverns 
of  Ida,  in  which  Jupiter  had  been  cradled.  Here 
he  met  Epimenides,  whom  he  initiated  into  the 
sacred  mysteries  of  the  Greeks.  From  Crete  he 
went  to  Sparta  and  Elis,  and  from  thence  to 
Phlius,  where,  being  asked  by  King  Leon  what 
was  his  profession,  he  replied  that  he  was  a 
philosopher  (or  lover  of  wisdom),  declaring 
that  the  name  of  sage  (so/'ltos)  belonged  solely 
to  the  Divinity.  With  augmented  knowledge  he 
returned  home,  where  he  now  founded  a  philo- 
sophical school  with  great  success.  He  laid 
claim  to  supernatural  powers,  and  his  extraor- 
dinary qualities  gained  over  great  numbers  of 
the  noble  and  wealthy  classes.  Three  hundred 
of  these  were  formed  into  a  select  fraternity  or 
order,  which  has  been  frequently  compared  with 
the  still  more  famous  order  founded  by  Loyola 
in  modern  times.  The  members  were  bound 
by  a  vow  to  Pythagoras  and  each  other,  for 
the  purpose  of  cultivating  the  religious  rites 
and  ascetic  observances  of  their  master,  and  of 
studying  his  system  of  philosophy.  They  thus 
formed  at  once  a  philosophical  school  and  a  re- 


ligious order,  which  in  time  assumed  the  char- 
acter and  e.xercised  the  influence  of  a  political 
association  also.  This  influence,  which  became 
very  considerable,  was  constantly  exerted  in  the 
interest  of  the  aristocratic  party.  The  demo- 
cratic party  (perhaps,  also,  at  times,  an  un- 
friendly aristocratic  faction)  reacted  against  the 
growing  power  of  the  order.  At  the  head  of 
this  opposition  party  in  Crotona  was  Cylon,  a 
rich  and  respectable  citizen,  whose  enmity 
Pythagoras  had  excited  by  refusing  to  receive 
him  among  his  scholars.  In  revenge  Cylon  once 
attacked  the  house  of  ]\Iilo,  where  a  number  of 
Pythagoreans  were  assembled,  surrounded  it 
with  his  partisans,  and  set  it  on  fire.  Forty  per- 
sons perished,  and  but  few  escaped.  Pythagoras 
was  probably  not  in  the  house.  Other  authori- 
ties set  down  this  event  long  after  the  death  of 
Pythagoras,  who,  they  say,  was  simply  banished 
by  Cylon  to  Metapontum.  He  fled  to  the  Lo- 
crians,  and  when  these  refused  to  receive  him, 
to  Metapontum,  where,  according  to  tradition, 
he  perished  from  hunger.  Consult :  Lewes, 
'Biographical  History  of  Philosophy';  Grote, 
'History  of  Greece'  ;  Zeller,  <Pre-Socratic 
Schools.' 

Pythagoras  of  Rhegium,  re'ji-um,  Greek 
sculptor :  b.  Samos  toward  the  end  of  the  5th 
century  before  Christ.  He  was  noted  for  his 
skill  in  giving  the  finest  and  justest  proportions 
to  his  statues  which  often  represented  the  human 
body  in  attitudes  most  difficult  to  represent. 
Such  were  his  'Limping  Philoctetes'  (in 
bronze)  ;  his  'Apollo  in  Combat  with  the  Drag- 
on' ;  his  'Duel  of  Eteocles  and  Polynices'  ; 
'Europa  and  the  Bull.'  His  favorite  subjects 
were  victors  in  the  public  games,  and  it  was  ' 
his  habit  as  an  artist  to  elaborate  the  details 
of  his  figures ;  he  was  learned  as  an  anatomist 
and  in  his  statues  the  hair,  sinews,  and  even 
veins  were  represented  with  life-like  distinctness 
and  individuality.  M 

Pythagore'an  Theorem,  the  47th  proposi-     " 
tion    of    the    first    book    of    Euclid's    Elements, 
which   shows   that  in  any  right-angled   triangle 
the   square   on   the  hypotenuse   is   equal   to   the 
sum  of  the  squares  on  the  other  two  sides. 

Pythagore'anisin,  the  philosophical  doc- 
trine of  the  Pythagoreans,  or  followers  of 
Pythagoras  (q.v.).  The  system  of  the  Pytha- 
goreans was  comprehensive  and  included  a 
theory  of  being,  that  is,  a  metaphysic ;  a  cos- 
mological  theory;  and  a  mathematical  theory. 

Pythagorean     Metaphysics. —  The     Pythago- 
reans taught  that  the  essence  of  all  things  wasj 
number;    that   everything   in    its    final    analysis] 
could  be  resolved  into  number.     This  statement,] 
which    is    recorded    in    Aristotle's    Metaphysics,] 
where  he  is  enumerating  the  Greek  schools  of] 
philosophy,  has  occasioned   much   dispute.     VVel 
may  perhaps  see   in  this   doctrine   the  basis   of 
the  10  antitheses  of  Pythagorean  teaching,  espe- 
cially that  of  the  opposites,  odd  and  even,  the 
definite  and  indefinite,  which  are  placed  first  in 
the   list.     Number   was   also   an   idea   in   which 
these   opposites    were    each    included,    and    was 
therefore  sometimes  spoken  of  as  harmony.    But 
other  interpretations  of  the   Pythagorean  num- 
ber make  unity  and  duality  as  the  root  notion, 
and  pronounce  that  these  terms  may  be  reduced 
to  the  opposition  of  the  spiritual  and  corporeal, 
of  form  and  substance,  of  the  Supreme  Being 
and  the  material  world.     The  Deity  is  the  one, 
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the   Original   Unity,  the   Infinite,   out  of  which 
all    finite    things    have    come.     The    opposition 
between  the  limited  or  finite,  and  the  unlimited 
or  infinite  is  by  some  philosophers  regarded  as 
the  fundamental  idea  in  the  Pythagorean  num- 
ber.    It  is  possible  that  the  doctrine  was  from 
the  first  propounded  as  a  vague  generalization 
which  might  be  and  was  interpreted  in  different 
ways  by  different  members  of  the  school.     It  is 
evident  that  nothing  can  exist  without  number, 
as   is   stated   in   the   apocryphal    Book  of   Wis- 
dom, in  some  respects  a  product  of  Alexandrian 
Neo-Pythagoreanism.     The  numbers  themselves 
are  divisible  into  odd  and  even,  and  thus  sug- 
gesting  the    contrast    between    the   limited    and 
unlimited,  the  conditioned  and  the  unconditioned, 
the  relative  and  the  absolute,  matter  and  spirit, 
man  and   God.     On  the  other  hand,  it  is  pos- 
sible   that    the    Pythagorean    number    was    not 
arithmetical   but  geometrical.     The   great   disci- 
ple of  Pythagoras  in  the  time  of  Socrates  was 
Philolaus,    but    of    the    writings    in    which    he 
expounded    his    views   only    fragments    survive, 
and  these  are  of  doubtful  authenticity.     Philo- 
laus   may    have    been    under    the    influence    of 
Democritus,  and  his  theory  of  number  have  been 
based  on  geometrical  axioms,  and  the  intervals 
in   the   sounds   struck    from   the   seven-stringed 
lyre.     Probably  he  was   an  atomist.     The  indi- 
vidual   atom    would    in    that   case   represent   to 
him  a  material  spatial  point,  two  of  which  made 
a  line,  three  a  surface,  four  a  solid;  of  these 
solids,  represented  always  by  even  numbers,  the 
constituents  of  earth  were  cubical ;  those  of  fire 
tetrahedral,  those  of  water  icosahedral,  etc.     From 
the  use  of  numbers  as  the  ontological  basis  of 
tilings  the  passage  was  easy  enough  to  the  wild 
and   fanciful  application  of  them  as  mere  sym- 
bols.    Thus    the    later    Pythagoreans    made    the 
soul    correspond    with    the    number    six,    while 
seven  was  the  counterpart  of  reason  and  health. 
The    imagination    here    stepped    in    and    with 
curious  ingenuity  labored  to  give  a  rational  basis 
to  these  axioms.     Hence  the  famous  oppositions 
of  this   philosophical   sect;   namely    (i)    limited 
and  unlimited;   (2)  even  and  odd;   (3)  one  and 
many;    (4)    right   and   left;    (5)    male  and   fe- 
male;   (6)    rest   and   motion;    (7)    straight   and 
crooked;  (8)  light  and  darkness;   (9)  good  and 
evil;  (10)  square  and  rectangle.     It  will  be  per- 
ceived that  in  these  oppositions  the  idea  of  com- 
pleteness,   as   represented   by   an    even   number, 
and   incompleteness    by   an    odd   number   is    the 
ruling  element,  and  in  the  idea  of  incompleteness 
is   implied   the   potentiality  of  indefinite   exten- 
sion, multiplication,  or  variation. 

Pytliagorean  Coj»io/og_v.—- Pythagoras,  or  at 
least  the  Pythagoreans,  had  some  vague  idea  of 
a  heliocentric  solar  system.  They  taught  that 
the  universe  had  as  its  centre  a  fire  round  which 
the  earth  and  stars  revolved.  This  central  fire 
was  not  identified  with  the  sun ;  the  stars  were 
luminous  from  reflecting  its  light.  They 
taught  that  this  fire  was  not  visible  from  the 
earth ;  that  there  was  a  counter  earth  which 
made  up  with  the  five  known  planets,  the  fixed 
stars,  sun,  and  moon  10  celestial  phenomena. 
The  distance  of  the  spheres  from  the  central 
fire  was  determined  according  to  simple  nu- 
merical relationships.  The  harmony  of  the 
snheres  was  a  melodious  sound  resulting  from 
the  revolution  of  the  heavenly  bodies  in  ac- 
cordance with  the  intervals  of  their  distance 
irom   the   central   fire.     The   Pythagoreans   dis- 


covered the  connection  between  the  length  of 
the  string  in  a  lyre  and  the  character  of  the 
note  which  was  sounded  on  percussion.  They 
taught  the  transmigration  of  souls. 

Pythagorean  Geometry. —  The  Ionic  school 
of  Greek  philosophy  imported  geometry  from 
Eg)-pt  into  the  Greek  world  of  intellectual  ac- 
tivity. Its  early  development  in  Europe  was 
mainly  due  to  the  followers  of  Pythagoras,  who 
himself  enunciated  the  theorem  now  known  as 
the  47th  proposition  of  the  first  book  of  Euclid. 
The  three  proportions,  arithmetical,  geometrical, 
and  harmonical  were  known  to  them  and  the 
so-called  most  perfect  proportions,  such  as  6 :  8  = 
9:12,  w-ere  familiar  to  them,  having  been  intro- 
duced into  Greece  by  Pythagoras  who  learned 
it  from  its  inventors  the  Babylonians. 

Pytheas,  pith'e-as,  Greek  navigator:  b. 
Massilia  (Marseilles)  in  the  4th  century  B.C. 
He  made  two  voyages  of  discovery  along  the 
western  coast  of  Europe  from  Gibraltar  to  Ice- 
land. The  first  voyage  extended  along  the  west- 
ern coast  of  Europe,  through  the  English  Chan- 
nel, and  after  somewhat  extensive  explorations 
in  Britain  he  proceeded  northward  and  reached 
Thule,  which  seems  identical  with  Iceland. 
Here  he  was  deterred  from  farther  advance  by 
dense  fogs  and  considered  himself  to  have 
reached  the  point  where  the  earth  ended.  He 
described  the  fog  as  a  molluscous  substance,  in 
which  earth,  air,  and  sea  mingled  and  in  which 
the  universe  was  suspended.  His  second  voyage 
seems  to  have  extended  along  the  coast  of  Den- 
mark and  to  the  Baltic.  His  accounts  of  his 
voyages  were  received  as  fables  by  the  ancients, 
and,  though  celebrated  as  a  navigator  and  mathe- 
matician, little  is  known  of  him  excepting 
through  the  brief  and  adverse  criticism  of  later 
writers,  among  whom  are  Strabo  and  Pliny. 
His  accounts  were  without  doubt  in  the  main 
correct,  but  the  loss  of  his  works  makes  it  diffi- 
cult to  ascertain  his  real  status.  He  was  said 
to  have  been  the  first  to  determine  the  sun's 
meridian  altitude  at  Marseilles  at  the  summer 
solstice  by  means  of  a  gnomon.  The  scanty 
fragments  remaining  of  his  writings  were  pub- 
lished by  Arvedson  (1824). 

Pyth'ian  Games,  in  ancient  Greece,  a  name 
given  one  of  the  four  seasons  of  games,  insti- 
tuted in  early  times  in  honor  of  Apollo,  the  con- 
queror of  the  Python.  They  were  celebrated  in 
the  neighborhood  of  Delphi  (formerly  called 
Pytho),  in  the  CrissKan  fields,  which  for  this 
purpose  contained  a  hippodrome  or  race-course; 
a  stadium  of  1,000  feet  in  length;  and  a  theatre, 
in  which  the  musical  contests  took  place.  Ac- 
cording to  the  popular  mythological  legend  the 
Pythian  Games  were  instituted  by  Apollo  him- 
self. They  seem  to  have  been  originally  only  a 
musical  contest,  which  consisted  in  singing  a 
hymn  to  the  Pythian  god.  Until  about  586  B.C. 
they  were  under  the  management  of  the  Del- 
phians,  and  took  place  at  the  end  of  every 
eighth  year ;  but  after  that  date  they  were  con- 
ducted by  the  Amphictj-ons,  and  were  celebrated 
at  the  end  of  every  fourth  year,  and  prizes  were 
added  for  flute-playing,  athletic  sports,  and  horse 
and  chariot  racing.  Eventually  contests  in 
tragedy  and  other  kinds  of  poetry,  painting, 
sculpture,  and  historical  narratives  were  intro- 
duced. At  first  the  prizes  were  silver  or  gold, 
but  afterward  they  consisted  of  the  laurel  wreath 
and  the  symbolic  palm-branch.     The  statues  of 
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the  victors  were  erected  in  the  Crissxan  plain. 
They  continued  to  be  celebrated,  it  is  believed, 
until  the  end  of  the  4th  century. 

Pythias,  pithl-as.  See  Damon  and 
Phintias. 

Pythias,  Knights  of.  See  Knights  of 
Pythias. 

Py'thon,  a  genus  of  serpents  included  in 
the  family  Boidce,  and  the  popular  name  for  the 
same.  They  form  a  subfamily  (^Pythonida) 
distinguished  from  the  true  boas  by  having  teeth 
in  the  premaxillary  bone,  a  pair  of  supraorbital 
bones,  and  the  ventral  plates  of  the  tail  mostly 
in  two  rows.  With  one  exception  all  the  py- 
thons belong  to  the  Old  World,  while  the  boas 
occur  in  both  hemispheres.  These  snakes  may 
possess  more  than  400  vertebra;,  and  P.  reticu- 
latus,  of  the  Malay  Islands,  and  P.  mohirus,  of 
India  and  Ceylon,  may  attain  a  length  of  30  feet. 
A  rudimentary  pelvis  and  traces  of  hinder  limbs 
exist  in  the  pythons,  these  structures  teminating 
externally  in  a  kind  of  hooked  claw,  which,  to- 
gether with  the  short  prehensile  tail,  adapt  them 
to  arboreal  habits. 

Although  destitute  of  any  venomous  quali- 
ties, these  snakes  are  greatly  dreaded  on  account 
of  their  enormous  strength.  They  suspend  thern- 
selves  from  the  branches  of  trees,  generally  in 
the  neighborhood  of  water,  and  lie  in  wait  ready 
to  pounce  upon  animals  which  come  to  drink. 
The  body  is  wound  round  the  victim,  which  is 
crushed  into  a  shapeless  mass  by  the  powerful 
constricting  folds  of  the  snake.  Greatly  exag- 
gerated stories  of  the  huge  bulk  which  these 
serpents  are  able  to  swallow  have  been  circu- 
lated, but  no  doubt  a  goat  or  sheep  can  readily 
be  disposed  of.  The  teeth  of  these  serpents  are 
simply  conical  recurved  structures,  which,  while 
useless  for  mastication,  will  tend  to  fix  and  re- 
tain the  prey  in  the  mouth,  and  prevent  its 
egress  during  the  movements  of  swallowing. 
The  jaws  may,  through  the  loose  and  disjointed 
arrangement  of  the  squamosal  and  quadrate 
bones,  be  very  widely  separated  from  the  skull, 
so  as  to  largely  increase  the  size  of  the  mouth 
from  above  downward :  while  the  halves  of  the 
lower  jaw  being  but  loosely  connected  by  elastic 
ligaments,  the  cavity  of  the  mouth  can  thus  be 
greatly  enlarged  from  side  to  side  also.  The 
throat  is  also  exceedingly  distensible,  and  from 
a  consideration  of  the  foregoing  points  it  is 
easy  to  conceive  how  the  bodies  of  even  large 
animals  may  be  slowly  and  gradually  swal- 
lowed.   The  process  of  deglutition  once  begun 


is  largely  mechanical.  The  snake  neither  sees 
nor  tastes  the  object,  and  the  mandibles  work 
back  and  forth  alternately  to  force  it  down  the 
throat,  and  largely  independently  of  the  snake's 
will.  Thus  a  number  of  cases  are  on  record  in 
which  blankets,  having  become  entangled  in  the 
teeth  of  large  serpents,  were  reluctantly  swal- 
lowed and  caused  their  death. 

Pythons  lay  numerous  eggs,  about  which  the 
female  coils  more  to  protect  than  to  incubate 
them.  This  habit  is  frequently  observed  in 
zoological  gardens.  The  African  pythons  rarely 
exceed  12  or  15  feet.  Others  occur  in  Australia. 
The  only  American  representative  of  the  sub- 
family is  Loxocemns  bicolor,  of  Mexico  and 
Central  America.  Consult:  Bumpus,  'Standard 
Natural  History,>  Vol.  III.  (Boston,  1885)  ; 
Boulanger,  'Fauna  of  British  India*  (London, 
1890).    See  Boa. 

Pyx,  anciently  any  casket  and  in  particular 
a  jewel-case.  The  present  significations  of  the 
word  are:  (l)  The  vessel,  of  gold  or  silver- 
gilt,  in  which,  in  Catholic  churches,  the  blessed 
sacrament  is  reserved;  called  also  ciborium ;  and 
the  small  silver-gilt  vessel  in  which  the  host  is 
carried  to  the  sick  for  administration  at  their 
homes.  In  former  times  the  pyx  had  the  form 
of  a  dove  and  was  suspended  above  the  altar ; 
in  present  usage  it  is  reserved  in  the  tabernacle 
or  shrine  above  the  high  altar.  (2)  The  box  or 
chest  in  which,  at  the  English  mint,  specimens 
of  the  coinage  are  deposited,  to  be  tested  by  a 
jury  of  goldsmiths  about  once  in  three  years; 
this  test  is  called  the  "trial  of  the  pyx.* 

Pyxie.  The  pyxie,  or  flowering  moss 
(Pyxidanthera  barbulata),  is  one  of  the  most 
beautiful  and  early-flowering  plants  of  the  moist, 
sandy,  pine-barren  regions  of  New  Jersey  and 
North  Carolina.  It  is  found  only  in  certain 
localities  even  in  this  restricted  district,  but  is 
abundant  in  its  chosen  haunts,  blooming  in  April. 
The  pyxie  belongs  to  the  Diapensia  family,  very 
closely  related  to  the  heather  tribe,  and  is  a 
small,  evergreen,  shrubby  plant,  lying,  cushion- 
like, flat  on  the  sand,  and  having  long,  tapering 
branches  trailing  in  all  directions.  The  small, 
rigid,  pointed  leaves  are  tinged  with  red  at 
blossoming  time,  and  are  very  numerous,  but 
are  nearly  hidden  by  the  profusion  of  waxen, 
symmetrical,  five-lobed  flowers,  coral-tinted  in 
the  bud,  creamy  white  when  open.  The  twin 
anther-cells  of  the  five  anthers  are  globose  and 
transversely  valved,  whence  the  Greek  generic 
name,  meaning  box-anther. 


PYl  HON    Python  molurus). 


Q 


Qthe  seventeenth  letter  of  the  Eng- 
lish, Latin  and  other  alphabets 
of  western  Europe.  As  in  Latin 
so  in  English  it  is  always  fol- 
lowed by  the  vowel  u:  as  in 
English  so  probably  in  ancient 
Latin  qu  was  equal  to  cu 
or  kw :  q  is  therefore  a  superfluous  letter  and 
has  no  place  in  a  scientific  alphabet,  save 
as  standing  for  some  sound  differing  from 
that  of  k:  in  A.  J.  Ellis's  palseotype 
alphabet  q  stands  for  nasal  ng.  Some  of  the 
ancient  Latin  grammarians  regarded  Q  as 
a  contracted  form  of  CV  (that  is  cu)  ;  but 
others,  and  with  them  modern  philologists  recog- 
nize in  Q  a  modified  form  of  the  koppa  of  early 
Greek  Q,  derived  from  the  Phoenician  alphabet. 
This  character  occurs  in  very  ancient  Latin  in- 
scriptions ;  but  later  the  down  stroke  was  writ- 
ten aslant,  Q ,  whence  the  form  Q.  Q  was  not 
employed  in  Anglo-Saxon  writing,  cw  being 
used  instead :  cwen,  queen :  cicellan,  to  quell ; 
nor  was  it  used  in  early  Teutonic  writing,  ex- 
cept for  words  borrowed  from  Latin ;  but  after- 
ward words  of  native  Germanic  origin  were 
spelled  with  q :  qudlen,  to  torment ;  qucr, 
athwart. 

Qua  (kwa)   Bird.      See  Heron. 
Quackenbos,    kwak'en-bos,    George    Payn, 

American  educator:  b.  New  York  4  Sept.  1826; 
d.  New  London,  N.  H.,  24  July  1881.  He  was 
graduated  at  Columbia  in  1843  and  admitted  to 
the  bar.  Later  he  abandoned  law  and  for  many 
years  conducted  a  large  private  school  in  New 
York.  He  published:  'Advanced  Course  of 
Rhetoric  and  Composition^  (1854)  I  <  School  His- 
tory of  the  United  States'  (1857);  'Natural 
Philosophy'  (1859)  ;  and  many  other  once  popu- 
lar text-books. 

Quackenbos,  John  Duncan,  American  phy- 
sician: son  of  G.  P.  Quackenbos  (qv.)  :  b.  Nev.' 
York  22  April  1848.  He  was  graduated  from 
Columbia  in  1866  and  from  the  College  of  Phy- 
sicians and  Surgeons  in  1871,  and  has  since 
practised  in  New  York.  He  became  adjunct 
professor  of  English  at  Columbia  in  1884,  and 
was  professor  of  rhetoric  in  Barnard  College 
1891-3.  He  is  a  specialist  in  mental  diseases 
and  has  published  among  various  other  works, 
'History  of  the  World';  'History  of  Ancient 
Literature'  ;  'Tuberculosis'  ;  'Typhoid  Fever'  ; 
'New  England  Roads  and  Roadside  Attrac- 
tions' ;  'Hypnotism  in  Mental  and  Moral  Cul- 
ture.' 

Quackenbush,  kwak  en  bush,  Stephen 
Piatt,  American  naval  ofiicer:  b.  Albany, 
N.  Y.,  23  Jan.  1823 ;  d.  Washington,  D.  C,  4 
Feb.  1890.  He  entered  the  navy  as  midshipman 
in  1840,  received  rank  as  lieutenant  in  1855  and 


lieutenant-commander  in  1862.  In  the  early  part 
of  the  Civil  War  he  had  charge  of  the  Dela- 
ware, Unadilla,  Pequot,  Patapsco,  and  Mingo  in 
the  blockading  squadron,  covered  Gen.  Burn- 
side's  army  at  Aquia  Creek  and  Roanoke  Island, 
participated  in  the  battles  at  Elizabeth  City  and 
New  Berne,  N.  C,  engaged  the  Confederate  bat- 
teries at  Winton,  N.  C,  and  destroyed  the  town. 
He  later  took  part  in  the  engagements  at  Sew- 
ell's  Point  landing,  Wilcox  landing,  and  Malvern 
Hill,  and  received  at  the  last  mentioned  place  a 
wound  from  which  he  lost  his  right  leg.  In  1863 
he  captured  the  Princess  Royal  loaded  with  ma- 
terials for  a  Confederate  ironclad.  In  1864 
while  dredging  Charleston  harbor  for  torpedoes 
his  ship,  the  Patapsco,  was  struck  by  a  torpedo 
and  sunk.  Later  he  was  in  command  of  the 
Mingo,  protecting  Georgetown,  S.  C.  He  be- 
came rear-admiral  in  1884  and  was  retired  in 
1885. 

Quadi,  kwa'dl.  an  ancient  powerful  people 
of  southeastern  Germany,  of  the  Suevic  race. 
They  inhabited  the  country  bounded  by  Mount 
Gabreta,  the  Hercynian  forest,  the  Sarmatian 
mountains,  and  the  Danube ;  their  neighbors  be- 
ing the  Gothini  and  Osi  on  the  north,  the  Jazyges 
Metanast.'e  on  the  east,  the  Pannonians  on  the 
south,  and  the  Marcomanni  on  the  west.  With 
the  last  named  people  they  were  on  terms  of 
alliance.  In  the  reign  of  Tiberius  the  Romans 
erected  a  kingdom  of  the  Quadi ;  but  in  the 
reign  of  Marcus  Aurelius  the  Quadi  joined  the 
great  German  confederacy  against  the  empire, 
and  in  174  were  on  the  point  of  destroying  the 
imperial  legions  in  a  great  battle  when  a  sud- 
den storm,  attributed  to  the  prayers  of  the  Chris- 
tian soldiers  in  the  emperor's  army,  enabled  the 
Romans  to  recover  from  their  confusion  and 
achieve  a  complete  victory.  The  independence 
of  the  Quadi  was  recognized  by  Commodus  in 
180.  They  disappear  from  history  about  the 
close  of  the  4th  century. 

Quadrages'ima,  the  period  of  the  40  days' 
fast  preceding  Easter :  the  season  has  a  like 
name  in  Greek,  Tcsscrakostc,  fortieth.  The 
first  Sunday  of  Lent  is  sometimes  called  Qua- 
dragesima, but  in  the  Roman  calendar  it  is  Domi- 
nica prima  Quadragesima:,  first  Sunday  of  Lent: 
and  the  Sundays  following  are  denominated  re- 
spectively, the  second,  third,  and  fourth  of 
Quadragesima,  Passion  Sunday  {Dominica  Pas- 
sioiiis),  and  Palm  Sunday  (Dominica  Palma- 
riim).  In  the  Book  of  Common  Prayer  these 
six  Sundays  are  called  the  first,  second,  third, 
fourth,  and  fifth  of  Lent  and  "Sunday  next  be- 
fore Easter" ;  but  this  Sunday  is  also  styled  in 
England  and  the  L^nited  States  "Passion  Sun- 
day," and  its  week  "Passion  Week" ;  its  familiar 
name  among  Catholics  is  "Holy  Week." 


QUADRANGLE  — QUADRATURE  OF  THE  CIRCLE 


Quad'rangle,  a  square  or  four-sided  court 
or  space  surrounded  by  buildings,  as  often  seen 
in  the  buildings  of  a  college.  Also  in  geometry, 
a  figure  having  four  angles,  and  consequently 
four  sides. 

Quadrant     See  Sur\tying. 

Quadrant  Electrometer,  in  electricity,  an 
instrument  constructed  by  Sir  William  Thom- 
son (Lord  Kelvin)  to  measure  with  great  ac- 
curacy small  charges  of  electricity.  See  Elec- 
trometer. 

Quadrate  Bone,  the  squarish  bone  devel- 
oped in  reptiles  and  birds,  by  means  of  which 
the  lower  jaw  is  articulated  or  joined  to  the 
skull.  The  lower  jaw  of  these  forms  is  thus 
not  articulated  directly  or  of  itself  to  the  skull, 
as  in  mammals;  and  in  reptiles  and  birds  each 
half  of  the  lower  jaw  is  composed  of  a  number 
of  distinct  pieces.  In  mammals,  on  the  con- 
trary, the  lower  jaw  consists  simply  of  two 
halves  united  together  in  front.  The  os  quadra- 
turn,  or  quadrate  bone,  which  thus  forms  a  char- 
acteristic structure  of  birds  and  reptiles,  is  gen- 
erally regarded  as  corresponding  in  mammals 
to  one  of  the  little  bones  or  auditory  ossicles  of 
the  internal  ear,  named  the  malleus.     See  E.\r. 

Quadrature  of  the  Circle.  The  prob- 
lem involved  in  the  quadrature  of  the  circle  re- 
quires the  determination  of  the  length  of  a 
straight  line  such  that  the  square  constructed 
thereon  shall  have  an  area  equal  to  that  of  a 
given  circle.  It  can  be  shown  in  a  variety  of 
ways  that,  if  r  is  the  radius  of  the  circle,  the 
area  will  be  equal  to  irr^  where  ir  can  only 
be  obtained  approximately  in  terms  of  a  finite 
number  of  fractions.  On  the  other  hand,  it  has 
become  a  matter  of  general  information  that  the 
quadrature  of  the  circle  is  impossible,  and  this  is 
true  only  when  the  ancient  Greek  problern  is 
understood,  which  involves  a  serious  limitation; 
that  is,  the  quadrature  must  be  effected  by 
means  of  a  geometrical  construction  in  which 
the  mathematician  is  limited  to  the  use  of  but 
two  instruments,  the  straight  edge  and  a  pair  of 
compasses.  The  problem  is  not  solved,  there- 
fore, if  any  other  instrument  or  any  equivalent 
analytic  method  is  employed.  For  four  thou- 
sand years  innumerable  attempts  have  been  made 
to  discover  this  construction,  all  destined  to  fail, 
as  it  was  demonstrated  by  Lindemann  in  1882  to 
be  impossible.  In  reaching  this  conclusion  we 
are  confronted  by  the  fundamental  question : 
What  geometrical  constructions  are,  and  what 
are  not,  possible,  when  restricted  to  the  use  of 
these  instruments?  In  analysis,  operations  cor- 
respond to  constructions.  The  operation,  o  x  fc, 
involves  taking  b  units  a  times,  which,  with  an 
assumed  unit  of  length,  is  equivalent  to  laying 
off  a  line  having  a  x  b  units  of  length,  which 
is  accomplished  by  using  the  method  of  propor- 
tions. In  a  similar  manner,  the  rational  opera- 
tions of  addition,  subtraction,  multiplication,  and 
division  find  a  geometrical  solution  involving  the 
straight  edsje  alone. 

Irrational  operations  are  divided  into  alge- 
braic and  transcendental.  Any  operation  that 
involves  the  extraction  of  a  square  root  only  pre- 
sents the  simplest  case  of  an  algebraic  irration- 
ality, and  any  construction  involving  the  de- 
termination of  the  points  of  intersection  of  two 
circles,   or   a   circle  and   straight   line,   leads   to 


an  equation  of  the  second,  of  the  fourth,  or  of 
some  higher  degree,  whose  solution  involves  the 
extraction  of  square  roots  and  rational  opera- 
tions only.  Conversely,  the  necessary  and  suffi- 
cient condition  that  unknown  quantities  can  be 
constructed  with  the  straight  edge  and  com- 
passes is  that  the  unknown  quantities  can  be  ex- 
pressed explicitly  in  terms  of  the  known  by  an 
analytic  expression  involving  only  a  finite  num- 
ber of  rational  operations  and  square  roots.  In 
other  words  a  Euclidean  geometrical  solution  is 
impossible  when  no  corresponding  algebraic 
equation  exists.  When  a  number  like  V2  is  the 
root  of  an  algebraic  equation  with  integral  co- 
efficients, for  example,  x'  —  2  =  0,  and  still  can 
not  be  expressed  exactly  in  terms  of  a  finite 
series  of  numbers  it  is  an  algebraic  irrational 
number.  When  the  number,  like  e,  the  natural 
laase  in  the  theory  of  logarithms,  or  jt,  the 
ratio  of  the  circumference  to  the  diameter,  is 
not  the  root  of  any  algebraic  equation,  with  in- 
tegral coefficients,  it  is  a  transcendental  num- 
ber. Lindemann  proved  that  ir  is  a  transcen- 
dental number  and,  hence,  since  it  is  not  the 
root  of  any  algebraic  equation,  it  can  not  be  con- 
structed to  an  assumed  unit  by  the  extraction  of 
square  roots,  that  is  by  using  the  straight  edge 
and  compasses. 

The  possibility  of  a  geometrical  solution  in 
general  depends  upon  a  theorem  in  the  theory 
of  numbers  to  the  effect  that  the  degree  of  the 
irreducible  equation  satisfied  by  an  expression 
composed  of  square  roots  only  is  always  a  power 
of  2 ;  whence,  conversely,  if  an  irreducible  equa- 
tion is  not  of  degree  2°,  it  cannot  be  solved  by 
square  roots. 

Next  to  the  squaring  of  the  circle,  the  most 
famous  problems  of  antiquity  are  the  Deliun 
problem  or  the  duplication  of  the  cube  and  the 
trisection  of  an  arbitrary  angle.  Granting  the 
preceding  general  theorem,  these  are  easily  shown 
to  be  impossible  when  restricted  to  the  straight 
edge  and  compasses. 

The  duplication  of  the  cube  requires  the  de- 
termination of  the  edge  of  a  cube  x,  such  that 
its  cube  shall  be  twice  the  volume  of  a  given 
unit.  That  is  x^  =  2.  This  equation  is  irreduci- 
ble, since  otherwise  f^  would  be  rational. 
Moreover,  the  equation  is  a  cubic  and  its  degree 
is  not  of  the  form  2n.  Hence  the  solution  is  in 
general  impossible. 

The  problem  of  the  trisection  of  an  arbitrary 
angle  corresponds  to  the  solution  of 
x^  =  cos  <t>  -\-  V  —  I  sin  0, 
and  it  follows  that  in  general  this  is  impossible 
by  Euclidean  methods. 

History. —  The  quadrature  of  the  circle  is  at- 
tempted in  the  Rhind  Papyrus  (2000  B.C.).  the 
oldest  known  mathematical  work,  in  which 
Ahm.es,  an  Egyptian  priest,  lays  down  the  em- 
pirical rule :  "Cut  off  one  ninth  of  the  diameter : 
the  square  on  the  remainder  will  equal  the  area 
of  the  circle."      This   rule   affords    it  =  i-^)'  = 

3.16 a  value  reasonably  accurate  as 

compared  \vith  ^r  =  3.  the  value  assumed  in  the 
Bible  (i  Kings  vii.  23,  Chronicles  iv.  2). 
Archimedes  {200  B.C.)  invented  the  method  still 
used  by  students  of  plane  geometry  that  depends 
on  inscribing  and  circumscribing  regular  poly- 
gons, which,  save  for  an  improvement  by  Huy- 
gens  (1654),  remained  in  use  until  the  invention 
of  the  calculus  of  Newton  and  Leibnitz   (1670- 


QUADRIENNIUM  UTILE  —  QUADRILATERAL 


1770).  Hippocrates  of  Chios  (470  b.c.)  was  the 
first  to  investigate  areas  bounded  by  curves  and 
to  bring  into  prominence  the  problems  of  squar- 
ing the  circle  and  duplication  of  the  cube.  Ac- 
cording to  Philoponus,  the  Athenians  were 
suffering  from  a  severe  plague  of  typhoid  fever 
in  430  B.C.,  and  were  told  by  the  oracle  at  Delos 
that  Apollo  required  an  altar  in  the  form  of  a 
cube  twice  the  size  of  the  one  existing.  A 
new  one  was  therefore  constructed,  having  each 
edge  twice  the  length  of  the  old  one,  but  the 
plague  was  worse  than  ever.  Suspecting  some 
mystery,  confirmed  by  the  insistence  of  the  oracle, 
the  Greeks  applied  to  Plato,  the  most  illustrious 
of  their  geometricians,  and  were  referred  by  him 
to  Hippocrates.  He  succeeded  in  reducing  the 
problem  to  the  determination  of  two  mean  pro- 
portionals :  for,  if  a  :  .«-  ^  .r  :  y  =^  y  :  2a,  then  x' 
=^  ay  and  y"  =  2ax,  the  equations  of  two  parabolas, 
which  intersect  in  a  point  whose  abscissa  is.i-'  = 
2a'.  This  is  equivalent  to  a  graphical  solution  by 
means  of  conies,  but  to  draw  the  curves,  a  dif- 
ferent instrument  would  be  required  than  those 
prescribed  by  Euclid.  The  problem  was  there- 
after known  as  the  Delian  problem.  The 
Cissoid  of  Diodes  (150  b.c.)  and  the  Conchoid 
of  Nicomedes  (150  B.C.)  are  curves  of  the  third 
and  fourth  degree  respectively,  invented  for  the 
special  purpose  of  duplicating  the  cube  and  tri- 
secting any  angle.  The  curve  known  as  the 
quadratrix  of  Dinostratus  (350  B.C.)  which,  how- 
ever, had  previously  been  constructed  by  Hippias 
of  Elis  (420  B.C.)  for  the  trisection  of  the  angle, 
sufficed  also  to  determine  the  length  of  a  circular 
arc  and  for  the  quadrature  of  the  circle.  It  be- 
longs to  the  class  known  in  modern  times  as  in- 
tegral curves,  since  the  ordinate  can  be  e.xpressed 
as  an  integral,  such  a  curve  being  known  to  the 
ancients  as  a  quadratrix.  If  OA  and  OB  are 
two  perpendicular  radii  of  a  circle  and  two 
points  M  and  L  move  with  constant  veloc- 
ity one  upon  the  radius  OB  and  the  other  upon 
arc  AB.  such  that  starting  from  O  and  A  at  the 
same  time  they  both  arrive  simultaneously  at  B ; 
then  the  intersection  of  OL  and  MP  drawn 
parallel  to  OA  is  a  point  on  the  quadratrix.  The 
ordinate,  J*,  is  proportional  to  9,  the  angle  between 

IT  T 

OLand  OA,  and  since  ^  =  i,  when  e  =  -,  9  =  -  y. 

2  2 


But  e  =  tan-'  -, 

X 

becomes  - 


the  equation  of  the  quadratrix 


-  =  tan-^. 
x  2 

It  cuts   the  axes  of  X   at  the  point  whose  ab- 


scissa IS  x^ 


Limit 
y  =  0 


y 


tan  -y 
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It  follows  that  the  radius  of  the  circle  is  the 
mean  proportional  between  the  length  of  the  quad- 
rant and  the  abscissa  of  the  intersection  of  the 
curve  with  the  axis  of  X.  Hence  any  apparatus 
that  will  describe  the  quadratri.x  will  enable  us  to 
determine  ir  graphically.  Evidently  the  curve 
>  =  sin-'x  is  much  more  convenient  for  this 
purpose,  since  ir  is  one  of  the  ordinates  of  this 
curve  w-hen  x  equals  zero ;  but  this  curve  does 
not  appear  to  have  been  used  by  the  Greeks. 
It  is  called  the  sinusoid,  the  axes  being  vertical, 


and  any  transcendental  apparatus  which  w^ill 
trace  the  sinusoid  by  continuous  motion  would 
afford  a  geometrical  construction  of  ir.  Such 
an  apparatus  has  been  invented  recently  by  a 
Russian  engineer,  Abdank  Abakanowicz,  and 
constructed  by  Coradi  of  Zurich.  It  is  called  the 
integraph,  and  with  its  aid  it  is  possible  not 
only  to  lay  off  ir  but  to  trace  the  integral 
curve. 

Y  =  F  (X)  =  \/(x)  dx,  when  the  differential 

curve  y  =  f(x)  is  given. 

The  rise  of  modern  analysis  after  Newton 
and  Leibnitz  developed  many  new  methods  for 
the  evolution  of  t,  the  best  known  being  the 
so-called  series  of  Leibnitz, 

'^  =  i-i  +  i-i  +  -  ■  ■ 
After  the  invention  of  logarithms  by  Napier 
(1614),  Euler.  by  the  introduction  of  complex 
quantities,  developed  the  celebrated  relation  be- 
tween the  Naperian  base  e  and  tt, 
?i.x  =  cos  X  -\-  i  sin  x 
which  for  jr  =  TT  reduces  to  the  most  remark- 
able relation  in  mathematics, 
eitr  =  —  I. 
The  modern  proof  of  the  transcendency  of  "■ 
is  based  upon  this  relation,  since  they  all  depend 
upon  that  of  e.  In  1873  Hermite  ('Sur  la  Func- 
tion exponentielle,'  Comptes  rendus,  1873)  first 
proved  the  transcendence  of  c,  and  this  was 
followed,  in  1882,  by  an  analogous  demonstra- 
tion for  IT,  given  by  Lindemann  (<Uber  die  Zahl 
ir,'  Mathcmatische  Annalen,  XX.  1882).  This 
demonstration  is  equivalent  to  proving  that  the 
Euclidean  problem  of  the  quadrature  of  the  cir- 
cle is  impossible,  and  closes  in  this  generation 
a  question  that  has  occupied  mathematicians  for 
4,000  years.  The  long  and  difficult  proofs  of 
Hermite  and  Lindemann  have  been  much  sim- 
plified, first  by  Weierstrass  (Berliner  Berichte, 
1885),  and  in  particular  by  Hilbert,  Hurwitz. 
and  Gordon  (Mathcmatische  Annalen,  Vol. 
XLIIL).  The  questions  involved  treated  with- 
out requiring  a  knowledge  of  the  calculus  have 
become  familiar  to  English  mathematicians 
through  the  translation  by  Beman  and  Smith  of 
Klein's  'Famous  Problems  of  Elementary  Ge- 
ometry'   (1897). 

J.  Br.ace  Chittenden,  Ph.D., 
Professor   of  Mathematics,   Brooklyn   Polytech- 
nic Institute. 

Quadriennium  Utile,  kwad-ri-en'I-um  u-ti- 
la  (Latin,  meaning  "four  years  useful"),  a 
phrase  in  Scotch  law,  referring  to  the  four  years 
after  majority,  during  which  period,  a  person 
may  set  aside  or  revoke  any  deed  executed 
during  his  minority,  if  such  deed  is  to  his  preju- 
dice. The  same  law  existed  among  the  Romans, 
to  protect  the  rights  of  minors  by  giving  them, 
after  majority,  an  opportunity  to  revoke  any 
deed  which  had  been  made  to  their  disadvantage, 
when  they  were  inexperienced  minors  or,  in  the 
eyes  of  the  law,  infants. 

Quadri'ga.     See  Chariot. 

Quadrilat'eral,  a  common  name  for  the 
four  fortresses  of  North  Italy:  Mantua,  Leg- 
nago,  Peschiera,  and  Verona,  which  form  an 
outwork  to  the  bastion  of  the  mountains  of  the 
Tyrol.     They   have   figured   prominently   in   th? 
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wars  between  Austria  and  the  different  Italian 
states. 

Russia  has  a  combination  of  four  fortresses 
in  Poland,  which  are  called  the  Polish  Quadri- 
lateral. 

Quadrilateral.     See  Polygon. 

Quadrille,  kwad-ril',  or  ka-drll',  (i)  a 
dance  of  French  origin,  but  now  popular  in 
most  civilized  countries  of  the  globe,  and  which 
consists  generally  of  five  consecutive  figures 
or  dance  movements,  danced  by  four  couples, 
each  forming  the  side  of  a  square ;  or  by  four 
sets  (often  pairs)  of  couples.  (2)  Also  an 
obsolete  game  of  cards  played  by  four  persons. 
The  game  is  celebrated  by  Pope  in  "The  Rape 
of  the  Lock." 

Quadrisac"ramenta'rian,  or  Quadrisacra- 
mentalist,  a  term  of  theological  polemic  ap- 
plied by  Melanchthon  and  the  Lutherans  to  cer- 
tain of  the  Reformers  in  Wittenberg  and  its 
vicinity  who  maintained  the  divine  institution 
and  necessity  for  salvation  of  four  sacraments 
(Latin,  quadri=quatuor,  four,  sacramcntum, 
sacrament),  namely,  in  addition  to  the  two  ap- 
proved by  Luther,  Baptism  and  the  Eucharist, 
other  two,  namely,  Confession  (or  Absolution, 
or  Penance)  and  Order. 

Quadriv'ium,  the  name  given  in  the  Mid- 
dle Ages  to  the  four  mathematical  branches  of 
study,  arithmetic,  music,  geometry,  and  astron- 
omy, in  contradistinction  to  the  Trivium,  which 
consisted  of  the  three  remaining  branches  taught 
in  the  medieval  schools,  and  which  consisted  of 
grammar,  rhetoric,  and  dialectics,  the  whole  com- 
prehending what  was  called  the  seven  liberal 
arts. 

Quadroon',  or  Quarteroon,  a  person  of 
mixed  blood,  usually  one  who  is  one  quarter 
negro  and  three  quarters  white ;  that  is,  one  of 
whose  grandparents  was  white  and  the  other 
negro ;  and  one  of  whose  immediate  parents 
was  white  and  the  other  mulatto. 

Quadru'mana,  the  name  applied  by  Cuvier 
and  others  to  denote  the  order  of  "four-handed" 
mammalia  represented  by  the  lemurs,  monkeys, 
and  apes,  from  the  fact  that  these  forms  agree 
in  possessing  a  great  toe  so  constructed  as  to 
be  capable  of  opposing  the  other  digits  of  the 
feet,  instead  of  being  placed  parallel  with  the 
other  toes,  thus  forming  a  kind  of  "hand" 
adapted  for  supporting  the  foot  on  the  ground. 
Cuvier  separated  man  as  a  collateral  order  Bi- 
mana  or  "two-handed"  mammalia.  But  in 
modern  zoology,  man  is  included  in  one  order 
with  the  apes  and  monkeys  —  the  order  Primates 
(q.v.). 

Quad'ruple  Alliance,  a  union  of  four  sov- 
ereigns or  states  to  forward  their  common  poli- 
cies. Notable  among  such  unions  was  the  alli- 
ance between  Great  Britain,  France,  and  the 
German  Empire,  concluded  at  London  in  1718, 
in  which  Holland  joined  1719:  its  objects  were 
to  secure  to  the  house  of  Hanover  the  succession 
to  the  British  crown ;  to  secure  France  to  the 
house  of  Bourbon ;  and  to  prevent  the  union  of 
France  and  Spain  under  one  crown.  Another 
memorable  quadruple  alliance  was  that  of  Aus- 
tria, Russia,  Great  Britain,  and  Prussia,  formed 
in  1814  to  regulate  the  political  system  of  Europe 
after  the  fall  of  Napoleon.  And  in  1834  Eng- 
land, France,  Spain,  and   Portugal  entered  into 


an    alliance   to   put   down   Don   Carlos   and   his 
partisans. 

Quaestor,  kwes'tor,  the  title  of  a  class  of 
magistrates  in  ancient  Rome  who  had  charge  of 
the  pecuniary  affairs  of  the  commonwealth : 
they  were  the  treasurers  of  state.  Of  these  one, 
qucrstor  urbanus  or  q.  ararii  (urban  quaestor, 
quxstor  of  the  treasury),  who  remained  at  Rome, 
administered  the  public  revenues  and  expendi- 
tures. Other  quaestors,  called  provincial  or  mili- 
tary quaestors,  served  as  assistants  to  the  pro- 
consuls or  propraetors  who  governed  the  several 
provinces :  their  duty  was  to  provide  for  the 
payment  and  provisioning  of  the  troops,  to  col- 
lect the  imposts,  and,  in  the  absence  of  the 
governor,  to  act  in  his  stead.  In  very  early 
tiines  there  was  in  Rome  an  official  styled 
qucrstor  parricidii  (tracker  of  murder)  who 
prosecuted  persons  charged  with  capital  offenses. 
A  quaestor  was  ex  officio  entitled  to  a  seat  in  the 
senate. 

Quagga,  kwag'a,  a  species  of  the  horse 
(Equus  quagga),  nearly  allied  to  the  zebras, 
formerly  found  on  the  plains  of  southern  Africa, 
but  now  quite  extinct.  It  was  striped  like  the 
zebra,  but  did  not  possess  bands  on  the  limbs. 
The  color  was  dark  brown  on  the  head,  neck, 
and  shoulders,  the  back  and  hind  quarters  being 
lighter,  while  the  croup  was  russet  gray.  The 
under  parts  of  the  body  were  white,  the  upper 
parts  of  the  legs  and  tail  being  marked  by 
whitish  bars.  The  quagga  was  smaller  than 
the  zebra,  and  bore  a  closer  resemblance  to  the 
horse.  The  ears  were  short,  the  head  being 
relatively  small.  The  tail  was  tufted.  These 
animals  were  gregarious,  the  herds  which  in- 
habited the  Kaffrarian  plains  numbering  each 
several  hundreds  of  individuals,  which  would 
mingle  with  the  zebra  herds.  The  quagga  was 
active,  nimble,  and  elegant  In  its  movements. 
The  Bushmen  and  Kaffirs  esteemed  the  flesh  as 
good  palatable  food,  and  these  animals  were  on 
the  same  account  unremittingly  pursued  by  the 
lion.  It  was  tamed  without  much  difficulty,  but 
domestication  apparently  altered  its  disposition 
and  rendered  it  dull  and  less  active  in  habits. 
The  Dutch  colonists  were  said  to  be  in  the  habit 
of  keeping  quaggas  along  with  their  cattle ;  and 
the  quaggas  defended  the  cattle  from  the  attack 
of  hyjenas  and  other  carnivora,  by  trampling 
on  the  invaders  and  otherwise  injuring  them. 
The  quagga  bred  with  the  common  horse ;  and 
a  mixed  race  of  this  kind,  possessing  great  beauty 
of  form,  and  retaining  in  a  great  degree  the 
characteristic  markings  of  the  quagga,  is  said  to 
have  existed  in  England  at  one  time.  The  name 
"quagga"  was  derived  from  the  cry  of  the  ani- 
mal, which  may  most  nearly  be  expressed  by  the 
word  Coua-ag.  The  animal  has  received  a  va- 
riety of  names  from  authors :  thus  Pennant 
terms  it  the  quacha,  and  Masson  the  opeagha. 
Consult:  Bryden,  'Nature  and  Sport  in  South 
Africa'  (1897),  and  early  writers  on  South 
Africa,  especially  Harris,  Lichtenstein,  and  Gor- 
don-Cumming. 

Quaglio,  kwii'le-o,  name  of  a  family  of 
painters,  originally  belonging  to  Laino,  Lago 
Maggiore,  Italy,  but  afterward  dwellers  in  Mu- 
nich. The  most  eminent  among  them,  Domenico 
(b.  Munich  i  Jan.  1786;  d.  Hohenschwangau  9 
April  1837),  was  for  11  years  decorative  painter 
for     the     Munich     Theatre.     He     subsequently 
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turned  his  attention  to  oil-painting  and  also  ex- 
ecuted etchings  and  lithographs.  He  traveled 
through  Germany,  along  the  Rhine,  to  the 
Netherlands,  to  France,  Switzerland,  and  Italy, 
with  the  object  of  studying  mediaeval  archi- 
tecture as  a  subject  for  painting.  During  the  lat- 
ter period  of  his  life  he  was  engaged  by  the 
Crown  Prince  Ma.ximilian  of  Bavaria  in  the 
restoration  and  decoration  of  the  castle  of  Ho- 
henschwangau.  He  was  member  of  the  Acad- 
emy of  Munich  and  Berlin  and  one  of  the 
first  German  artists  to  produce  in  painting 
architectural  effects  of  a  thoroughly  artistic 
quality.  He  also  published  books  on  the  mediae- 
val buildings  of  Bavaria ;  on  the  most  notewor- 
thy buildings  of  Munich;  and  on  the  architec- 
tural statuary  of  Bavarian  media:val  buildings. 
His  brother,  Lorenz  Qu.^glio  (b.  Munich  19 
Dec.  1793;  d.  there  15  March  1869),  directed  his 
studies  to  genre  painting  and  lithography.  In 
this  latter  department  of  art  he  reached  the 
highest  excellence.  His  paintings  consist  of  in- 
cidents from  medieval  life,  and  his  landscapes 
are  taken  from  the  highlands  of  Bavaria.  The 
third  brother,  Simon  Quaglio  (b.  Munich  23 
Oct.  1795;  d.  there  8  March  1878),  was  scene 
painter  and  decorator  to  the  Hof  Theatre  and 
e-xecuted  many  exceedingly  clever  pictures  in  oil, 
chiefly  of  architectural  subjects  and  distin- 
guished for  faultless  perspective,  beauty  of  de- 
sign, and  brilliancy  of  coloring.  Angelo,  son 
of  the  last  (b.  Munich  13  Dec.  1829;  d.  there  S 
Jan.  iSgo),  was  scene  painter  to  the  Bavarian 
Hof  Theatre,  and  by  his  architectural  decora- 
tions gained  a  world-wide  reputation. 

Quaha,     the    side-striped    African    jackal 
(Caiiis  lateralis).     See  J.\ck.\l. 

Quahog',  or  Round  Clam.     See  Clam. 

Quai  D'Orsay,  ka  dor-sa.     See  Paris. 

Quail,  one  of  several  partridges  (q.v.);  in 
the  eastern  United  States  the  bob-white  iColiims 
virginiaitus),  and  on  the  Pacific  coast  par- 
tridg:es  of  other  genera.  The  eastern  bob-white 
requires  no  description  beyond  a  statement  of 
the  differences  between  the  sexes.  Besides  being 
larger,  the  male  has  the  superciliary  line  and 
throat  pure  white,  these  parts  being  buiT  and 
without  black  borders  in  the  female  which  also 
has  the  colors  generally  more  blended.  The 
bob-white  is  widely  distributed  throughout  the 
eastern  United  States;  on  the  Atlantic  coast  it 
barely  enters  Maine,  farther  west  it  is  found 
northward  in  New  York,  Ontario,  and  Minne- 
sota ;  southward  it  is  abundant  in  the  Gulf  and 
South  Atlantic  States,  and  westward  reaches  to 
the  elevated  central  plains  from  South  Dakota 
to  Texas.  Farther  westward  at  many  points 
in  this  country,  in  Jamaica,  and  other  West  In- 
dian islands  this  species  has  been  very  success- 
fully introduced,  but  similar  attempts  in  Europe 
seem  to  have  failed.  The  Florida  and  Texan 
birds  present  extremes  of  variation  which  are 
considered  worthy  of  recognition  as  sub-species, 
and  a  related  species  of  Colinus  (C.  ridgwayi) 
occurs  in  Arizona.  Although  in  New  England 
and  elsewhere  called  "quail,"  and  in  the  Middle 
and  Southern  States  very  generally  "partridge,*' 
neither  of  these  names  is,  properly  speaking,  cor- 
rect. The  bob-white  of  the  farmer's  boy  is  a  far 
more  characteristic  and  appropriate  name.  Like 
related  species  it  is  gregarious,  but  the  coveys 
consist  of  members   of  one   family  —  a  pair  of 


old  birds  and  their  numerous  progeny  of  one 
or  two  broods  —  which  remain  in  company  until 
the  next  pairing  season.  They  live  on  partially 
open  land  where  thickets,  woodland  borders, 
or  fence  rows  offer  suitable  cover.  Throughout 
most  of  the  year  they  feed  upon  berries,  seeds, 
and  mast,  but  also  frequent  the  grain-fields, 
especially  after  harvest,  to  glean  the  fallen  seeds. 
Occasionally  they  attack  fields  of  buckwheat,  of 
which  they  are  \ery  fond,  but  the  slight  damage 
thus  done  is  repaid  many  fold  in  the  destruc- 
tion of  grasshoppers  and  other  insects  in  the 
late  summer  and  autumn.  Most  of  their  life 
is  spent  on  the  ground,  on  which  they  scratch 
like  hens.  When  whistling  or  sometimes  when 
alarmed  they  will  perch  upon  trees  or  fences, 
but  under  the  latter  circumstances  they  usually 
run  to  a  cover,  where  they  remain  perfectly  mo- 
tionless, or  spring  suddenly  into  the  air  with  a 
loud  whirr  and  fly  swiftly  straight  away  to  a 
thicket._  At  night  they  commonly  huddle  to- 
gether in  a  close  bunch  with  heads  outward  in 
the  concealment  of  a  bush,  but  may  occasionally 
roost  on  trees.  The  call  is  a  clear  loud  whistle 
of  two  or  three  notes,  variously  interpreted  as 
bob-white,  and  ah,  bob-white;  buckwheat  and 
no  buckwheat;  or  more  wet,  and  no  more  wet, 
according  to  the  point  of  view  of  the  listener; 
the  last  has  reference  to  the  bird's  supposed  gift 
of  meteorological  prophecy. 

Being  non-migratory,  the  bob-white  is  fre- 
quently exposed  to  privation  during  the  winter. 
During  a  heavy  snow-storm  the  members  of  a 
covey  will  often  huddle  together  to  keep  warm 
and  allow  themselves  to  become  completely  cov- 
ered. Under  ordinary  circumstances  they  find 
their  way  out  without  difficulty,  but  should  a 
crust  form  on  the  surface  many  will  sometimes 
perish  miserably  from  hunger,  cold,  and  lack 
of  air.  In  April  and  May  they  construct  simple 
nests  of  coarse  grass  stems,  usually  arched  over 
at  the  top,  in  a  depression  on  the  ground  under 
the  shelter  of  a  bush  or  tuft  of  grass.  The  eggs 
are  pure  white  and  top-shaped.  Numerous  eggs 
—  from  16  to  32  —  are  found  in  each  nest,  and 
are  very  neatly  arranged  with  the  pointed  ends 
downward.  Whether  they  are  the  product  of 
one  or  of  several  females  is  a  matter  of  dispute, 
but  certain  it  is  the  bob-white  is  typically  monog- 
amous, though  occasionally  he  may  take  two 
wives.  The  young  run  immediately  after  hatch- 
ing, and  are  wonderfully  interesting  and  pretty 
creatures  with  a  marvelous  skill  for  concealing 
themselves  when  alarmed.  Sometimes  a  second 
brood  is  raised  in  August.  When  this  is  the 
case  the  male  takes  sole  charge  of  the  first  until 
the  second  is  hatched,  when  both  parents  join 
the  combined  broods ;  thus  are  formed  the  largest 
coveys. 

The  bob-white  combines  all  of  those  qualities 
which  a  sportsman  seeks  in  an  ideal  game  bird 
and  it  is,  without  question,  the  most  sought 
and  most  generally  appreciated  by  gunners  of  any 
game  bird  in  this  country.  Every  condi- 
tion unites  to  make  the  sport  exhilarating  and 
healthful,  to  test  the  skill  of  the  sportsman,  and 
to  please  his  appetite  at  the  close  of  his  labors. 
In  most  States  this  perfect  game  bird  is  now 
rigidly  protected  by  laws  prohibiting  snaring, 
netting,  and  trapping,  by  the  enactment  of  a  close 
season  covering  the  breeding  period  and  contin- 
uing until  the  young  birds  are  strong  of  wing, 
by   prohibiting,   under  penalty   of  a   heavy  fine, 
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the  shipment  of  birds  outside  of  the  State's  known  'Dictionary  of  Medicine'  (i88'-  new 
jurisdiction,    by    requiring    the    payment    of    a     ed.  1894). 

license  fee  by  non-resident  shooters,  or  by  other  r>„=l,»,-  r;*,,  1  ■  1  v    j 

measures   designed   to  meet  local  conditions  or     .„    Phn.rtJinh  ?^' Ai^h^  nickname  applied 

abuses.     Althougli  the  bird  is  so  prolific  it  has     1°,  ,^  I     ,1?- r^'   ''t  a  ^'l"""^   ^"u    ^°^°: 

numerous    natural    enemies,    especially    hawks,     ^^^/-^d  by  \\  ilham   P 
weasels,  skunks,  cats,  etc.,  which  cheik  its  in-     t^e  Society  of  Friends. 

crease.     When  to  this  natural  loss  is  added  the  Quaker  Hill,  Battle   of,  in   the   American 

enormous  number  annually  sacrificed  to  the  de-  Revolution,  a  notable  battle  fought  29  Aug. 
servedly  popular  sport  of  quail-shooting,  the  .'778.  On  the  previous  night,  the  28th,  the  Amer- 
necessity  of  legal  protection  becomes  manifest.  '"^^"^  on  Rliode  Island  fell  back  toward  Butts 
The  nature  and  method  of  the  sport  differs  so  ^''^  ^-  the  northern  end  of  the  island.  Con- 
much  with  the  varied  actions  of  the  birds  due  to  ^''^^y  ^°  Greene's  advice  the  enemy  were  allowed 
season,  locality,  character  of  ground,  etc.,  and  to  occupy  Quaker  and  Turkey  Hills.  From 
to  the  local  and  personal  idiosyncrasies  of  t'lese  hills  the  British  assailed  the  Americans, 
gunners,  that  the  reader  must  Ije  referred  to  ^ut  were  repulsed  and  driven  back  to  Turkey 
some  of  the  numerous  sporting  books  for  de-  Hill.  The  hottest  of  the  battle  took  place  on 
tails.  The  general  method  is  to  hunt  singly  or  the  low  ground  between  the  hills.  The  Amer- 
in  couples,  with  one  or  two  dogs,  which  quar-  ■'^^n  l°ss  in  killed  and  wounded  was  206;  that 
ter  the  ground  under  the  guidance  of  signs  and     °^  the  British  222. 

whistled  signals  from  the  sportsman.     When  the  Quaker  Ladies,  or  Quaker  Bonnets.     See 

birds  flush  they  spring  up  suddenly  and  imme-     HouSToxi.\. 

diately  attain  full  speed,  which  keeps  the  gun-  Quaker  Poet,  The,  a  name  often  applied  to 

ners  always  on  the  qui  vwe.     Either  pointer  or    John   Greenleaf   Whittier,   and   long  before   his 
setters  may  be  used  according  to  the  character     jay   bestowed   upon   the    English   poet,    Bernard 
of  the  ground   and   the  personal   preference   of     Barton   (q  v  ) 
the   sportsman.     By  many   the   Llewellvn   setter  ^     ,        '   '  „  „ 

is   considered   to  be   the   most  perfect  "dog   for  Quakers.    See   Friends,   Religious   Society 

rapid    quartering    of    the    ground    and    general     ^^' 

adaptation   to  this  class   of  sport.     As  to  guns  Quality,    in   the    language   of   logicians,   is 

tastes  differ ;  but  a  first-class,  hammerless  arm     used  to  designate  the  nature  of  propositions  as 

of  moderate  weight,   long  range,  and   12  or   14     afiirmative  or  negative :  the  proposition  "gold  is 

bore  has  the  preference  of  experts.     Smokeless     a    yellow    substance"    is    of    affirmative    quality ; 

powder  is  highly  recommended.  "gold  is  not  easily  fusible*   is  a  proposition  of 

J.  Percy  Moore,  negative  _  quality.     In     metaphysics     quality     is 

University  of  Pennsylvania.        either  primary  or  secondary:  primary  qualities 

_.,...,  _,.,,..        ,       are  those  which  are  essential  to  the  existence,  or 

Quam,  kwan,  Jones    English  physician:  b.     even    the    conception,    of   the    thing;    secondary 

Mallow    Ireland,  1796;  d    London  27  Jan.  1865      qualities  are  those  not  essential  to  such  concep- 

He  studied  medicine  at  Dublin  and   Pans,  and    x\or\:  whether  primary  or  secondary,  a  Quality  is 

was    professor    of   anatomy    and    physiology   at    that  which   makes,   or   helps   to   make,  anything 

London   University  1831-6.     He  was  the  author     5^^.],  gg  ;(.  jg 

of  Quain's   'Elements  of  Anatomv'    (1828,   loth  r\     >         r~  1         i-  r     ^       ._  c. 

ed.  1890)  :  and  published  also  a  series  of  <Ana-  .^t  9"^  na,  Comanche  chief:  b.  about  1845- 
tomica!  Plates'  (1858),  and  a  translation  of  He  is  the  most  influential  chief  among  the  three 
Martinet's   'Patholoo-y'    els'?:;)  confederated    tribes   of    Kiowa,    Comanche,    and 

°         _  '  Apache  in  southwestern  Oklahoma,  and  is  a  half- 

Quain,  Richard,  English  anatomist,  brother  breed,  his  mother  being  a  white  captive  married 
of  J.  Quain  (q.v.):  b.  Fermoy,  Ireland,  July  to  a  Kwahadi  chief.  Quana  became  prominent 
1800;  d.  London  14  Sept.  1887.  He  was  ap-  in  1874,  when  he  acted  as  leader  of  the  band  of 
pointed  professor  of  anatomy  and  clinical  sur-  700  picked  warriors  from  the  confederated  tribes 
gery  in  University  College,  London,  in  1837,  in  an  attack  on  the  South  Canadian  River  fort, 
and  was  elected  president  of  the  Royal  College  Adobe  Walls.  He  was  active  in  the  Indian  up- 
of  Surgeons  in  1868.  Among  his  works  are :  risings  of  the  following  year,  and  was  the  last  to 
'Anatomy  of  Arteries,*  with  folio  plates  surrender  when  peace  was  ultimatclv  made.  His 
(1845);  'Diseases  of  the  Rectum*  (1854);  'Ob-  superior  intelligence,  however,  induced  him  to 
servations  on  Medical  Education'  (1865);  acquire  white  habits  and  customs,  and  after  some 
'Some  Defects  of  Medical  Education'  (1870).  time  spent  in  Te.xas  he  became  thoroughly  con- 
He  bequeathed  nearly  $375,000  to  University  vinced  of  the  benefits  of  civilized  life  and  on 
College,  London,  for  the  "education  in  modern  his  return  to  his  tribe  endeavored  to  persuade 
languages  (especially  English)  and  in  natural  them  to  adopt  his  views.  In  1882  he  proposed 
science.  leasing  the  surplus  pasture  lands  of  the  reserva- 

Quain,  Sir  Richard,  English  physician,  tjon,  a  measure  which  increased  the  income  of 
cousin  of  J.  and  R.  Quain  (q.v.)  :  b.  Mallow,  the  tribes  by  $100,000  yearly.  In  1888  he  was 
County  Cork,  30  Oct.  1816;  d.  London  13  March  appointed  a  judge  of  the  Indian  court,  and  in 
1898.  He  studied  medicine  in  University  Col-  i89-  "^^'^s  the  first  signer  of  the  treaty  which 
lege,  London,  whence  he  was  graduated  in  opened  the  reservation  lands  to  settlers  m  1901. 
1843.     He  was  elected  a  member  of  the  Royal  Quantifica'tion    of   the    Predicate,    supply- 

College  of  Physicians  in  1846;  in  1871  was  ing  to  the  predicate  in  a  logical  proposition  a 
chosen  a  fellow  of  the  Royal  Society,  and  he  word,  as  "some,"  or  "all,"  or  "no,"  etc.,  to  in- 
was  president  of  the  General  Medical  Council  dicate  whether  the  whole  of  it  or  only  a  part 
from  1891  till  his  death.  His  practice  in  Lon-  agrees  with  or  differs  from  the  subject.  In  the 
don  was  large  and  lucrative,  and  besides  pub-  proposition  "all  metals  are  elements"  the  sub- 
lishing  several  medical  treatises  he  edited  a  well-     ject  "metals"   is  quantified  by  the  use  of  "all"; 
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but  the  predicate  is  not  quantified,  and  in  form 
the  proposition  does  not  distinctly  assert  whether 
metals  constitute  the  whole  list  of  elements  or 
not.  But  by  inserting  "some"  before  the  predi- 
cate, "elements"  is  quantified  —  "all  metals  are 
some  elements."  It  was  assumed  by  Aristotle 
and  was  maintained  by  all  logicians  after  him  till 
Ploucquet  and  Lambert  in  the  l8th  century  and 
Sir  William  Hamilton  in  the  igth,  that  the  predi- 
cate of  all  affirmative  propositions  is  "undistrib- 
uted" (not  taken  in  its  universal  comprehension), 
■vyhile_  the  predicate  of  a  negative  proposi- 
tion is  always  distributed.  But,  after  Sir  Wil- 
liam _  Hamilton  had  given  notoriety  to  the 
doctrine  of  quantification,  this  was  seen  to  be  an 
error,  through  which  an  infinite  number  of 
affirmative  propositions  which  are  universal  in 
both  terms  are  excluded  from  the  system  of 
form.il  (ogic.  Among  the  numerous  changes  in 
the  tlieory  of  formal  logic  which  follow  from  the 
adoption  of  the  quantified  predicate  the  most  im- 
portant are  the  reduction  of  the  conversion  of 
propositions  from  three  species  to  one,  reduction 
of  all  the  general  laws  of  categorical  syllogisms 
to  a  single  canon,  and  the  abrogation  of  all  the 
special  laws  of  syllogism.  But  the  doctrine  of 
the  quantification  of  the  predicate  has  never  been 
generally  adopted  in  the  exposition  of  formal 
logic,  on  the  ground  that  there  is  no  proposition 
that  cannot  be  dealt  with  under  the  Aristotelian 
forms,  and  that  quantification  does  not  really 
simplify  the  theory  of  logic. 

Quantity,  in  the  language  of  Mathematics,  is 
whatever  can  be  increased  or  diminished  or 
measured :  space,  time,  weight,  number,  force, 
etc.,  are  quantities.  Quantities  are  represented 
in  mathematics  by  symbols,  and  these  too  are 
called  quantities.  In  algebra  quantities  are  dis- 
tinguished as  known  and  unknown,  real  and 
imaginary,  constant  and  variable,  rational  and 
irrational :  a  real  quantity  is  one  not  involving 
an  impossible  operation ;  variable  quantities  are 
those  which  admit  an  infinite  number  of  values  in 
the  same  expression ;  rational,  those  which  do 
not  involve  any  radicals.  A  simple  quantity  is 
expressed  by  a  single  term,  as  a  or  b;  a  com- 
pound quantity  is  one  expressed  by  two  or  more 
terms  connected  by  the  sign  of  plus  (-j-)  or 
minus  ( — ).  Quantities  having  the  plus  sign 
prefixed  are  called  positive  or  affirmative :  those 
with  the  minus  sign  prefixed  are  called  negative 
quantities.  Similar  quantities  are  such  as  con- 
sist of  the  same  letters,  and  the  same  powers  of 
the  letters,  as  abc,  — 2abc,  -\- 4abc,  etc.  In 
Logic,  quantity  is  the  extent  to  which  the  predi- 
cate in  a  proposition  is  asserted  of  the  subject : 
when  the  predicate  is  affirmed  of  the  whole  of 
the  subject  the  proposition  is  a  universal  one,  as 
in  the  example  "all  metals  are  elements" :  but 
when  the  predicate  is  affirmed  only  of  a  part  of 
the  subject,  as  in  "some  metals  are  brittle,"  the 
proposition  is  called  a  particular  one.  In  Gram- 
mar and  Prosody,  quantity  is  the  measure  of  a 
syllable,  or  the  time  in  which  it  is  pronounced. 
In  Music,  quantity  is  the  relative  duration  of  a 
tone. 

Quantiv'alence.    See  V-^lencv. 

Quan'trell,  William,  American  guerrilla:  d. 
Kentucky,  1864.  His  depredations  first  became 
widely  known  when  he  raided  Lawrence, 
Kan.,  destroying  185  buildings,  killing  140  in- 
habitant? '"-^  leaving  the  town  completely 
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devastated.  His  operations  were  then  continued 
through  western  Missouri  and  eastern  Kansas, 
but  upon  his  extending  his  ravages  to  Kentucky 
in  1864  he  was  outwitted  and  killed. 

Quan'za,  a  river  of  Africa.    See  Kwanza. 

Quapaw  (kwa'pa)  Indians.    See  Siouan. 

Quarantine,  a  stated  period  (formerly  40 
days)  during  which  a  ship  coming  from  a  port 
suspected  of  contagion,  or  having  a  contagious 
sickness  on  board,  is  forbidden  intercourse  with 
the  place  at  which  it  arrives.  Quarantine  was 
first  introduced  at  Venice  in  the  14th  century.  It 
is  now  required  to  be  performed  in  almost  every 
important  country  except  Great  Britain.  In  the 
United  States  quarantine  enactments  were  passed 
by  the  colonial  legislatures  and  afterward  for 
many  years  by  the  States.  The  first  national 
quarantine  act  was  passed  23  Feb.  1799,  re- 
quiring Federal  officers  to  aid  in  the  execution  of 
State  or  municipal  quarantine  regulations.  On 
29  April  1878,  a  national  quarantine  act  was 
passed.  On  3  March  1883,  $100,000  was  ap- 
propriated for  maintaining  quarantine  points 
along  the  coast.  On  i  Sept.  1892,  owing 
to  the  presence  of  cholera.  President  Harrison 
proclaimed  a  20  days'  quarantine  of  New  York. 
By  law  it  is  made  a  misdemeanor  punishable  by 
fine  or  imprisonment,  or  both,  for  the  master, 
pilot,  or  owner  of  any  vessel  entering  a  port  of 
the  LTnited  States  in  violation  of  the  act,  or  regu- 
lations framed  under  it.  During  the  period  of 
quarantine,  all  the  goods,  clothing,  etc.,  that  might 
be  supposed  capable  of  retaining  infection,  are 
subjected  to  a  process  of  disinfection,  which  is 
a  most  important  part  of  the  quarantine  system. 

From  7  Nov.  1896,  the  system  of  quarantine 
ceased  to  exist  in  Great  Britain,  so  far  as  re- 
gards the  British  Islands.  The  Quarantine  Act 
of  1825  required  that  quarantine  should  be  per- 
formed by  vessels  coming  to  the  British  Islands 
from  places  from  which  "the  plague  or  other 
infectious  disease  or  distemper  highly  dangerous 
to  the  health  of  his  Majesty's  subjects"  might  be 
brought ;  but  in  recent  years  this  act  has  ap- 
plied only  to  the  plague  and  yellow  fever,  and 
has  not  often  been  used.  Vessels  arriving  from 
infected  places  or  carrying  goods,  etc.,  from  such 
places,  were  required  to  be  kept  at  some  safe 
distance  from  the  shore  and  from  other  ships  — 
all  their  passengers  and  crew  being  detained  on 
board  —  till  all  danger  of  spreading  infection 
w-as  considered  to  have  passed.  Healthy  persons 
were  thus  exposed  to  the  risk  of  taking  any 
disease  there  might  be  on  the  ship. 

In  some  places  quarantine  establishments 
were  maintained  for  receiving  persons  from  sus- 
pected vessels,  but  most  of  these  were  long  since 
abolished,  and  latterly  the  only  such  receiving 
ships  were  some  old  hulks  at  the  Motherbank  in 
the  Solent.  These  were  maintained  by  the  Privy 
Council,  on  whom  devolved  the  administration 
of  the  Quarantine  Acts.  Orders  in  Council  pre- 
scribed the  system  of  quarantine.  By  the  Public 
Health  Act  of  1875,  the  defense  of  the  country 
against  cholera  was  placed  in  the  hands  of  the 
Local  Government  Board,  and  regulations  were 
issued  by  that  board  for  the  purpose.  Instead  of 
quarantining  the  entire  crew  of  an  infected  or 
suspected  vessel,  the  method  adopted  consisted  in 
the  medical  inspection  of  the  persons  on  board, 
and  the  separation  and  detention  of  those  who 
were  suffering  from  cholera  or  who  were  sus- 
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pected  of  being  affected.  All  others  were  per- 
mitted to  leave  the  ship,  but  wore  traced  and 
watched  by  the  local  authorities.  Infected 
articles  on  board  were  to  be  disinfected  or  de- 
stroyed. 

Quarantine  has  long  been  considered  in- 
effective against  the  introduction  of  disease, 
besides  bemg  a  source  of  much  danger  to  those 
who  were  compulsorily  detained  under  the  sys- 
tem. The  sanitary  ideas  of  our  day  favor  the 
less  showy  but  safer  methods  long  used  in  Eng- 
land in  case  of  cholera. 

In  the  United  States  under  the  law  of  28 
March  1890,  known  as  the  Interstate  Quarantine 
Act.  the  supervising  surgeon-general  of  the 
Marine  Hospital  Service  is  charged  with  pre- 
paring the  rules  and  regulations,  under  direction 
of  the  Secretary  of  the  Treasury,  necessary  to 
prevent  the  introduction  of  certain  contagious 
diseases  from  one  State  to  another,  and  he  has 
also  supervision  of  the  medical  inspection  of 
alien  immigrants,  which,  under  the  law  of  3 
March  1891,  is  conducted  by  the  medical  officers 
of  the  Marine  Hospital  Service.  Under  the  act 
of  15  Feb.  1893,  he  is  charged  with  the  framing 
of  regidations  for  the  prevention  of  the  intro- 
duction of  contagious  diseases  and  the  preven- 
tion of  their  spread ;  and  he  is  also  charged  with 
the  conduct  of  the  quarantine  service  of  the 
United  States.  He  has  the  direction  of  labora- 
tories established  to  investigate  the  cause  of 
contagious  diseases,  and  publishes  each  week, 
under  the  title  of  'Public  Health  Reports,' 
sanitary  reports  received  from  all  parts  of  the 
United  States  and  (through  the  State  Depart- 
ment)  from  all  foreign  countries. 

Quaritch,  kwSr'ich,  Bernard,  English 
bookseller :  b.  Worbis.  Prussian  Saxony,  23 
April  1819;  d.  Hanipstead,  Middlesex,  17  Dec. 
1899.  In  1839-42  he  was  employed  in  a  publish- 
ing house  in  Berlin,  and  in  1846  established 
himself  in  London.  He  was  naturalized  as  a 
British  subject  in  1847,  and  in  that  year  issued 
his  first  book  catalogue,  a  single  leaf.  In  1848  he 
began  issuing  a  monthly  catalogue,  which  in 
1854-64  was  printed  as  a  regular  periodical  under 
the  title  'The  Museum.*  His  business  in- 
creased rapidly  and  he  became  known  as  an 
authority  on  rare  and  valuable  books  of  all 
classes.  For  30  years  he  practically  controlled 
the  rare  book  market,  attending  in  person  or  by 
proxy  every  important  book  auction  in  England 
and  America.  His  catalogues  are  remarkable 
productions,  the  first  large  one  being  published 
under  the  title  'Bibliotheca  Xylographica,  Typo- 
graphica,  et  Palaeographica*  (1873)  and  after- 
ward re-issued  from  time  to  time  with  valuable 
additions,  the  last  complete  catalogue  being  the 
'General  Catalogue  of  Old  Books  and  Manu- 
scripts' (1887-8,  index  1892,  7  vols.)  and  in- 
creased by  supplements  in  1894  and  1897. 

Quarles,  kwarlz,  Francis,  English  poet:  b. 
near  Romford,  Esse.x^  1592;  d.  London  8  Sept. 
1644.  He  was  educated  at  Cambridge  and 
before  1629  went  to  Dublin  as  private  secretary 
to  Archbishop  Ussher.  In  1639  he  was  ap- 
pointed chronologer  to  the  city  of  London  and 
at  the  opening  of  the  civil  wars  wrote  a  work 
entitled  'The  Loyal  Convert.'  Of  the  works 
of  Quarles,  in  prose  and  verse,  the  most  cele- 
brated  is   his    'Divine  Emblems,*    a   set  of   de- 


signs illustrated  by  verses.  A  great  part  of 
them  are  borrowed  from  the  'Emblems'  of  Her- 
manns Hugo,  but  the  verses  arc  his  own. 
His  'Enchiridion  of  Meditations'  (1641)  is  a 
collection  of  brief  essays  and  aphorisms,  in 
vigorous  and  occasionally  eloquent  language. 

Quarrying.  Although  there  are  at  this  time 
in  the  United  States  about  6,000  quarries  in 
operation,  with  an  annual  product,  valued  at 
$75,000,000,  the  quarrying  industry  has  not  kept 
pace  with  modern  tendency  and  progress  toward 
cheaper  production.  In  building  operations 
revolutionary  changes  have  come  about  in  the 
last  few  years  in  the  erection  of  steel  buildings 
and  the  manufacture  of  terra  cotta  and  clay 
products,  while  quarrying  has  been,  generally 
speaking,  stationary.  The  natural  result  of  this 
has  been  a  large  increase  in  the  use  of  those 
materials  for  general  bridge  and  building  work, 
where  the  natural  preference  would  have  been 
for  stone  as  an  ideal  and  more  permanent  mate- 
rial, but  for  its  prohibitive  cost.  As  the  rapid 
increase  in  the  use  of  these  other  building  ma- 
terials is  the  direct  result  of  the  use  of  mod- 
ern methods  and  machinery  to  the  elimination 
of  hand  labor  in  the  greatest  degree,  it  follows 
that  in  this  direction  also  lies  the  continued 
prosperity  of  the  stone  business.  As  a  com- 
promise between  the  minute  subdivisions  desired 
by  scientists  and  the  extremely  general  and 
often  erroneous  classification  of  quarrymen,  the 
following  division  may  be  adopted  for  quarry- 
ing operations : 

Limestones  and  Dolomites. — The  sedimentary 
and  bedded  rocks,  composed  essentially  of  lime 
carbonate,  or  the  mixed  carbonates  of  lime  and 
magnesia.  Such  have  been  found  to  pass  into 
each  other  by  insensible  gradations,  certain 
quarries  producing  at  the  same  time  material 
which,  if  classed  on  purely  chemical  grounds, 
would  be  relegated  to  both  divisions. 

Marble. —  Including  stones  identical  in  com- 
position with  those  noted  under  limestones  and 
dolomites,  but  which  through  changes,  mainly 
physical,  have  come  to  possess  properties  ren- 
dering them  desirable  for  high-grade  building 
or  ornamental  work.  The  marbles  of  New  York, 
recently  brou.ght  to  light  by  The  Adirondack 
Lumber  and  Mineral  Corporation,  for  instance, 
are  largely  limestone,  while  those  in  Massa- 
chusetts, Berkshire  County,  are  largely  dolomite. 
With  the  marbles  are  also  included  a  small 
series  of  serpentine  rocks,  which  are  likewise 
utilized  for  decorative  purposes. 

Sandstones  and  Ouart-ites. —  Rocks  com- 
posed essentially  of  consolidated  sands,  being 
made  over,  ■  as  it  were,  from  the  detritus  of 
preexisting  rocks.  Those  classed  as  quartcitcs 
are  sandstones  which  have  been  rendered  more 
or  less  crystalline  through  the  deposition  of 
silica  between  the  original  sand  particles,  as  in 
the  case  with  the  jasper  of  Sioux  Falls,  South 
Dakota,  or  the  Potsdam  sandstone  of  St.  Law- 
rence County,  New  York.  The  tuffs  and  other 
volcanic  fragmental  rocks  are  also  here  in- 
cluded. 

Silica  Sand. —  Silica  or  siliceous  sand  in- 
cludes not  only  sand  suitable  for  the  manu- 
facture of  glass,  but  also  a  large  quantify  desig- 
nated as  engine  and  furnace  sand.  It  exists 
in  several  states  a.s  a  sandstone,  requiring 
crushing     and     screening:     as     a     stone     that 
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readily  disintegrates  when  exposed  to  the  ac- 
tion of  the  elements,  and  needs  only  washing 
or  burning  to  reduce  the  amount  of  organic 
matter  and  other  impurities. 

Siliceous  Crystalline  Rocks. —  Here  are  in- 
cluded the  true  granites  and  syenites,  together 
with  trappeau  rocks,  such  as  are  often  desig- 
nated as  black  granites ;  the  gneisses  or  so- 
called  striped  or  bastard  p:ranites";  the  mica 
schists ;  and  melaphyre.  basalt,  andesite,  syenite, 
elaeolite.  diabase,  gabbro,  diorite,  and  other  vol- 
canic rocks. 

Slate. —  Including  argillaceous  rocks,  which, 
through  the  process  of  shearing  and  incidental 
chemical  activity,  have  undergone  a  partial  meta- 
morphism,  resulting  in  the  development  of  a 
pronounced  tendency  to  split  along  certain 
planes,  Avhich  may  or  may  not  be  parallel  with 
the  original  bedding,  into  thin  sheets  suitable 
for  roofing  purposes.  It  is  necessarily  a  conse- 
quence that  such  are  restricted  to  the  regions 
of  pronounced  earth  movements,  such  as  have 
resulted  in  the  formation  of  mountain  ranges. 

The  possible  resources  of  the  various  States 
of  the  Union  are  as  follows : 


State  or  Territory. 


State  or  Territory. 


Present  and  Prospective  Resources. 


Granite.  Limestone,  Marble.  Sand- 
stone. Slate. 

Dolomite,  Granite.  Onyx.  Marble  Sand- 
stone, Trappfan  Rocks,  Volcanic 
Rocks,  and  TuflFs. 

Elaeolite  Svenite,  Granite,  Limestone 
Marble,  Sandstone,  Slate. 

Granite,  Limestone,  Marble,  Sand- 
stone, Slate.  Trappean  Rocks  Ver  I 
Antique  Marble,  Volcanic  Rocks,  and 
Tuffs. 

Granite.  Limestone.  Marble,  Quartzite, 
Sandstone.  Trappean  Rocks,  Volcanic 
Rocks  and  Tuffs. 

Diabase.  Gneiss,  Granite.  Limestone. 
Marhle,  Sandstone,  Verd  Antique 
Marble. 

Gabbro,  Gneiss,  Limestone,  Quartzite, 
Serpentine. 

Limestone  (shell  and  oolitici. 

Gneiss.  Granite,  Limestone,  Marble, 
Sandstone,  Slate,  Verd  Antique 
Marble. 
Dolomite,  Granite.  Limestone,  Marble. 
Sandstone,  Trappean  Rocks,  Volcanic 
Rocks,  and  1  uffs. 

Dolomite,  Limestone,  Sandstone. 

Dolomite,  Granite,  Sandstone,  Lime- 
stone. 

Dolomite,  Limestone,  Sandstone. 

Dolomite,  Limestone,  Sandstone. 

Dolomite,  Limestone,  Sandst'ne. 

Dolomite,  Limestone,  Sandstone. 

Limestone,  Sandstone, 

Gneiss,  Granite.  Limestone.  Sandstone, 
Slate,  Trappean  Rucks,  Verd  An- 
tique Marble. 

Gneiss,  Granite,  Limestone,  Marble, 
Sandstone,  Slate,  Verd  Antique  Mar- 
ble. 

Gneiss,  Granite,  Limestone,'  Marble, 
Sandstone.  Slate.  I  rappean  Rocks, 
Verd  Antique  Marble. 

Dolomite,  Gneiss,  Granite,  Limestone, 
Sandstone,  Slate 

Dolomite,  Gneiss,  Granite,  Limestone, 
yuartzite.  Sandstone,  Slate. 

Limestone,  Sand-^ione. 

Diabase,  Dolomite,  Granite,  Limestone, 
Sandstone. 

Dolomite,  Gneiss,  Granite.  Limestone, 
Matble,  S^indstone.  Trappean  Rocks, 
Volcanic  Rocks,  and  Tuffs. 

Dolomite.  Sandstone.  Limestone. 

Dolomite.  Granite,  Limestone,  iNtarble, 
Sandstone.  Slate,  Trappean  Rocks, 
Volcanic  Rocks,  and  Tuffs. 

Gneiss.  Granite,  Limestone,  Slate. 

Diabase,  I  Jolomiie,  Gneiss,  Granite. 
Limestone,  Marble,  Sandstone,  Slate. 


New  Mexico 
New  York 


North  Carolina. 

North  Dakota. .. 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode  Island. .. 
South  Carolina. . 
South  Dakota.,, 
Tennessee 

Te.xas 

Utah , 

Vermont 

Virginia , 

Washington 

West  Virginia  . . 

Wisconsin , 

Wyoming' 


Present  and  Prospective  Resources. 


Granite,  Limestone,  Marble.  Sandstone, 
Trappean  Rotks,  Verd  Antique 
Marble,  Volca-  ic  Rocks  and  Tuffs. 

DolomI  e,  Gneiss,  Granite,  Limest<  ne, 
Marble,  Norite,  Sandstone,  Slate, 
Trappean  Rocks,  Verd  Antique 
Marble. 

Ddlomite,  Gneiss,  Granite,  I  imestone, 
Marble,  Sandstone,  Serpentine,  Slate, 
Trappean  Rocks. 

Dolomite,  Sandstone,  I  imestone. 

Dolomite,  Sandstone,  Limestone. 

I  lolomite,  Sandstone,  Limestone. 

Dolomite,  Granite,  I  imestone.  Sand- 
stone, Trappean  Rocks,  V^oicanic 
Rocks,  and  Tuffs. 

Diibase,  Dolomite,  Gneiss,  Granite, 
Limestone,  Marble,  bandstone,  Slate, 
Serpentine. 

D.ilomite,  Gneiss,  Granite,  Limestone. 

Gneiss,  Granite,  Limestone. 

Limestone,  Quartzite,  Sandstone, 

Granite,  Limestone,  Marble,  Sandstone, 
Slate. 

Granite,  Limestone,  Marble,  Sandstone, 
Slate,  Trappean  Rocks,  Volcanic 
Rocks,  and  Tuffs. 

Granie.  Limesit>nc,  Marble,  Onyx 
Marble,  S  indstone,  Trappean  Rocks, 
Volcanic  Rocks,  and  Tufts. 

Dolomite,  Gneiss,  Graniie,  Limestone, 
Marble,  Slate,  Verd  .Antique  Marble. 

Diabase,  Dolomite,  Gneiss,  Granite, 
Limestone,  Marble,  Sandstone,  Siate. 

Granite,  Limestone,  Marble,  Sandstone, 
Trappean  Rocks,  Verd  Antique  Mar- 
ble, Volcanic  Rocks,  and  Tuffs 

Calcareous  Tufa,  Limestone,  Sandstone, 
Travertine. 

Dol  mite,  Gneiss,  Granite,  Limestone, 
Sandstone. 

Granite,  Limestone,  Marble,  ?and<itone, 
Trappean  Rocks,  Volcanic  Rocks  and 
Tuffs. 


In  the  earlier  days  of  the  stone  industry 
hand  methods  were  employed  almost  exclusively 
in  the  work  of  quarrying  and  dressing.  The^ 
past  twenty-five  years  has,  however,  witnessed 
the  introduction  of  machinery  and  consequent 
changes.  The  old  method  of  drilling  and  blast- 
ing, formerly  applied  to  all  classes  of  rocks,  is 
now  done  away  with,  excepting  in  the  very 
hardest  and  toughest  of  materials,  or  where,  as 
in  the  case  of  the  trappeau  rocks,  the  material 
is  to  be  utili^^ed  only  for  roads.  Even  where 
drilling  and  blasting  are  now  resorted  to,  it  is 
the  custom  to  drill  a  series  of  holes  in  the  line 
along  which  it  is  desired  the  stone  shall  break ; 
these  holes  are  then  charged  somewhat  lightly 
and  fired  simultaneously.  In  this  way  the  force 
of  the  explosion  is  delivered  along  a  consider- 
able surface  and  the  danger  of  shattering  the 
material  through  the  sudden  jar  is  reduced  to  a 
minimum.  This  process  is  at  present  largely 
limited  to  granite  rocks  which  are  too  hard  to 
be  quarried  by  means  of  channeling  machines. 

Plug  and  feather  Work. —  In  quarries  where 
good  breaks  require  that  the  splitting  strain  be 
exerted  well  down  in  the  ledge,  experience  has 
shown  that  the  best  method  for  getting  out  the 
material  is  usually  the  plug  and  feather  system, 
in  which  a  series  of  holes  from  iJ4  to  2  inches 
in  diameter  and  of  a  depth  from  2-3  to  the  full 
thickness  of  the  sheet  are  drilled  at  intervals 
depending  upon  the  character  of  the  stone  and 
its  manner  of  cleavage.  Long  metal  wedges  or 
plugs  are  then  driven  into  these  holes  and  the 
material  split  away  in  fairly  regular  blocks 
which   must  otherwise  be  cut  to   size  by   hand. 


QUARRYING 


In  soft  material  such  as  sandstone,  a  drill 
mounted  on  the  usual  tripod  finds  frequent  use, 
and  this  is  far  superior  to  hand  methods,  still 
in  certain  classes  of  work  a  drill  mounted  on 
quarry  bar  will  do  much  more  and  better  work. 
The  advantages  of  the  quarry  bar  are  that  all 
the  holes  are  drilled  to  double  length,  intermedi- 
ate ones  being  shallow.  The  lower  half  of  the 
deep  holes  is  drilled  with  a  smaller  drill  bit  so 
as  to  alternate  the  plug  strain  top  and  bottom 
and  control  the  break  by  skillful  sledging. 

The  wedge.s  of  the  short  hole  tend  to  split 
along  the  top  and  those  of  the  long  hole  split 
along  the  bottom,  thus  distributing  tlie  pressure 
and  tending  to  split  the  stone  in  a  clean,  smooth 
plane,  and  largely  avoiding  any  tendency  to  run 
off.  This  distribution  of  splitting  strains  is  to 
be  worked  out  by  experience  in  the  peculiarities 
of  the  different  ledges.  The  wedges  or  plugs 
need  not  in  all  cases  be  of  a  length  equal  to  the 
depth  of  the  holes.  In  some  marble  quarries, 
plug  holes  only  5-8  inch  in  diameter  are  put 
clear  through  the  blocks,  sometimes  10  feet 
deep,  to  weaken  the  line  and  insure  a  straight 
break,  the  plugs,  however,  being  shorter. 

Broaching. —  In  granite  and  other  hard 
stones  holes  must  be  placed  closer  together  and, 
as  a  rule,  splitting  across  the  grain  is  abandoned 
in  favor  of  broaching.  In  this  system,  a  series 
of  holes  is  drilled,  usually  about  3  inches  apart 
from  center  to  center,  depending  upon  the  hard- 
ness of  the  rock,  and  a  flat  bit  or  "  broach  "  is 
substituted  for  the  regular  steel.  This  has  a 
face  about  3-4  by  3  inches,  and  is  forged  with 
a  blunt  end  to  crush  this  thin  w-all  or  web  be- 
tween the  holes.  Drills  used  for  broaching  must 
have  the  release  rotation,  which  is  a  simple  de- 
vice to  throw  the  pawls  out  of  action  and  allow 
the  drill  to  work  without  rotating.  Broach 
channeling  is  the  best  and  cheapest  method  of 
cutting  out  key  blocks,  lumps,  and  making  wall 
cuts,  etc.,  in  granite  quarries,  where  the  rock  is 
too  hard  to  be  cut  advantageously  with  the  reg- 
ular channeling  machine. 

Channeling  Machines. —  Channeling  machines 
are  utilized  in  the  case  of  rocks  of  the  nature 
of  marble,  limestone,  and  the  softer  sandstone, 
since  they  would  be  liable  to  injury  through 
blasting  and  since  it  is  desired  to  remove  the 
materials  from  the  quarry  bed  with  a  minimum 
amount  of  waste  and  in  such  size  and  shape  that 
they  may  be  cut  into  suitable  dimensions.  The 
Wardwell  channeling  machine,  the  earliest  in 
use,  has  given  way  to  the  direct-acting  stone 
channeling  machine,  the  design  of  which  was 
based  upon  the  conviction  that  the  same  princi- 
ples which  had  made  the  Ingersoll-Sergeant  drill 
famous,  would,  properly  applied,  give  the  best 
results  in  cutting  a  channel.  It  was  believed  that 
the  direct-acting  machine  possessed  points  of  de- 
cided advantage  over  the  slow,  cumbersome  dia- 
mond and  lever  types  of  rock-cutting  machinery 
of  that  day.  Although  certain  shortcomings  ap- 
peared in  the  first  models,  still  it  is  an  interest- 
ing fact  that  some  of  these  first  machines  are  in 
service  today  after  more  than  fifteen  years  of 
continuous  use  and  are  still  doing  good  work. 
The  success  of  these  pioneer  types  demonstrated 
beyond  question  the  merit  of  the  direct-acting 
principle  now  everyw'here  conceded  as  the  cor- 
rect one  and  it  remained  only  to  develop  to  the 
utmost   the   details   of  mechanical   construction. 

This    machine    is    primarily    suited    for    the 


heaviest  work  and  the  deepest  cuts^  in  open 
quarries  of  limestone,  sandstone,  slate,  and  other 
materials,  where  the  output  is  in  dimension 
stone.  In  this  service  it  has  found  its  greatest 
field  in  making  the  long,  deep,  longitudinal  cuts 
which  are  preliminary  to  further  breaking  by  the 
plug  and  feather  method.  It  has  found  another 
valuable  field  of  application  in  certain  classes 
of  heavy  contracting  work,  such  as  canals  and 
reservoirs.  The  advantage  of  the  track  chan- 
neling machine  in  this  work  is  threefold;  first, 
the  limits  of  excavation  can  be  distinctly  marked 
by  channeling  along  the  limiting  line  and  shoot- 
ing out  within  this  mark ;  second,  the  quantity 
of  rock  to  be  broken  and  removed  is  confined 
strictly  to  the  limits  of  cut  —  an  item  often  of 
great  consequence  when  competition  is  keen  and 
prices  low ;  third,  the  walls  of  the  excavation  are 
left  smooth  and  solid,  requiring  the  minimum  of 
attention  and  maintenace.  A  notable  instance  of 
this  canal  work  was  seen  in  the  Chicago  Drain- 
age Canal,  where  more  than  thirty  track  chan- 
nelers  of  an  earlier  type  were  employed.  The 
machines  were  also  used  in  certain  work  in  the 
enlargement  of  the  Erie  Canal  and  their  per- 
formance was  eminently  satisfactory. 

The  average  cut  with  these  channeling  ma- 
chines is  from  eight  to  sixteen  feet  in  depth, 
depending  upon  the  nature  of  the  stone.  The 
guage  or  width  of  the  cut  will  depend  upon  the 
final  depth  sought.  It  may  be  from  one  and  one- 
half  to  four  inches  at  the  start  reducing  to  a 
width  of  one  and  one-eighth  inches  with  the 
last  steels.  The  length  of  the  channel  is  limited 
only  by  the  length  of  track  which  can  be  used. 
Cutting  speeds  vary  with  the  quality  of  rock 
and  the  handling  of  the  machine.  There  are 
cases  on  record  where  the  machine  channeled 
700  square  feet  in  ten  hours  in  volitic  limestone, 
during  part  of  which  time  over  100  square  feet 
per  hour  was  cut.  In  Ohio  sandstone  of  medium 
hardness,  260,  280  and  .300  square  feet  per  day 
of  ten  hours  have  been  channeled  and  these 
rates  are  being  maintained  as  an  average  by  the 
month.  The  average  cost  in  this  case  runs  from 
two  and  one-half  cents  to  three  and  one-half 
cents  per  square  foot  cut.  On  the  Chicago  Canal 
the  cost  was  fifteen  cents  per  square  foot. 

Helicoidal  Sail's. —  Recent  attempts  have  been 
made  to  introduce  the  so-called  helicoidal  saw 
for  quarrying  the  softer  rocks,  as  limestone  and 
marble,  but  with  only  partial  success  and  that 
in  the  larger  limestone  quarries  of  the  Middle 
West,  owing  apparently  to  the  large  amount  of 
labor  necessary  for  putting  the  saw  in  position 
and  the  waste  involved  in  cutting  out  the  corners 
in  which  the  pulleys  are  run.  The  saw,  as 
is  well  known,  consists  of  a  twisted  iron-wire 
rope,  generally  three-sixteenths  of  an  inch  in 
diameter,  running  over  sliding  pulleys,  the 
abrading  material  being  either  sand  or  chilled 
iron,  as  the  case  may  be. 

After  the  stone  is  removed  from  the  quarry 
bed  it  is  worked  into  the  desired  shape  and  size 
by  a  process  dependent  largely  upon  the  hard- 
ness of  the  stone.  Formerly  a  block  after  being 
reduced  to  an  approximately  rectangular  form 
by  means  of  hand  plug  and  feather  splitting,  was 
still  further  reduced  by  pitching  tools,  followed 
when  necessary  by  such  implements  as  the  point, 
ax,  pean  hammer,  and  bushhammer.  Pneumatic 
tools  are  .gradually  replacing  these  hand  imple- 
ments.     Pneumatic    surfacing    machines,    lathes 
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and  planers  are  now  in  use  at  the  larger  quarries. 
Indeed,  the  production  of  cylindrical  columns  by 
the  old  iiand  method  has  been  almost  entirely 
superseded  by  the  use  of  lathes  similar  to  those 
used  in  turning  metals.  Except  on  the  harder 
stone,  like  granite  and  quartzite,  saws  are  ex- 
tensively used  for  splitting  up  material  into  rec- 
tangular masses  and  slabs  where  smooth,  even 
surfaces  are  desired. 

Electricity  in  Quarrying. —  The  quarrying  in- 
dustry today  constitutes  an  important  field  for 
the  application  of  electric  current,  and  the  sub- 
ject has  become  so  important  as  to  create  a 
literature  and  a  technology  of  its  own,  for  many 
of  the  problems  involved  are  such  as  do  not 
arise  in  connection  with  other  work.  The  flexi- 
bility of  electric  circuits  and  the  general  adapt- 
ability of  electric  power  have  led  to  a  wide 
range  of  applications,  some  of  which  are  still 
in  the  experimental  stage.  Motors  and  other 
necessary  equipment  have  been  designed  for 
special  requirements.  Beginning  with  a  small 
direct  current  station  and  leading  up  to  a  com- 
plete high  tension  transmission  and  converting 
system,  the  use  of  electricity  in  mining  and 
quarrying  is  very  similar  to  its  application  to 
street  railway  work.  Special  motors  for  the 
equipment  of  mine  locomotives  have  been  de- 
signed to  meet  the  peculiar  conditions  con- 
fronted in  mining  and  quarry  work.  A  recent 
application  is  that  of  the  gathering  locomotive 
which  is  to  a  great  extent  replacing  animal  haul- 
age completely.  This  locomotive  is  equipped  with 
a  reel  and  cable,  supplying  power  to  it  when 
gathering  cars  from  rooms  where  no  trolley  is 
installed  and  where  wooden  rails  are  used. 
Standard  motors  are  applicable  to  and  are 
largely  used  on  hoists,  ventilating  fans  and 
drainage  pumps. 

The  transmission  of  pow'er  over  long  dis- 
tances by  polyphase  alternating  current  is  one 
of  the  most  notable  and  important  developments 
in  electricity.  It  has  been  n  chief  factor  in  the 
marvelous  development  of  the  far  west.  Much 
of  the  progress  in  the  country  west  of  the 
Rockies  is  directly  traceable  to  the  use  of  elec- 
tricity which,  in  many  cases,  generated  at  a  dis- 
tant waterfall,  is  transmitted  to  commercial  cen- 
ters where  the  power  can  be  used  as  desired. 

In  a  typical  quarrying  operation  lOO  men  were 
formerly  required  to  produce 5.000  tons  of  marble : 
now,  since  scrapping  most  of  the  plant  and  sub- 
stituting modern  machinery.  10  men  produce 
6000  tons  in  the  same  time.  The  argument  has 
been  presented  in  all  sincerity,  that  mechanical 
methods  cannot  be  used  to  the  same  advantage 
in  quarrying  rock  as  in  the  case  of  general  man- 
ufacturing. To  some  extent  this  is  true,  de- 
pending upon  the  class  of  quarrying:  for  in- 
stance, in  some  quarries  producing  rough  rubble 
without  regard  to  size  or  dimensions,  the  me- 
chanical features  are  confined  to  drilling,  elec- 
trical blasting  and  suitable  hoisting  apparatus 
and  perhaps  pumping  or  crushing,  with  the  oc- 
casional use  of  steam  shovels.  There  can  be  no 
question  as  to  the  economy  of  machine  drilling 
over  hand  drilling,  and  the  harder  the  material 
and  the  more  difficult  to  drill  by  hand,  the 
greater   is   the    advantage    of   machine    drilling. 

Successful  quarries  are  those  which  closely 
approach  the  ideal  of  eliminating  hand  labor 
and,  as  in  other  profitable  operations,  are  the 
result  of  heavy  investments  in  all  the  machinery 


whicli  can  be  used  up  to  that  point  where  addi- 
tional apparatus  will  not  reduce  the  waste.  The 
modern  methods  of  clanneling,  plug  and  feather 
work,  power  wedge  hole  cutters  and  the  use  of 
compressed  air,  very  nearly  reach  this  point  as 
it  calls  for  few  machine  operators,  a  few  men  to 
bar  out  the  stone  so  loosened,  and  a  gang  of 
derrick  men  to  place  it  on  the  cars  for  shipment 
in  that  attractive  form  best  calculated  to  hold 
and  expand  the  market  at  the  highest  trade 
price  for  the  product.  In  most  quarries,  the 
operating  period  is  limited  by  the  comparative 
shortness  of  the  working  season,  and  therein 
lies  another  advantage  of  machinery.  Again, 
the  smaller  the  force,  the  more  easily  it  is  con- 
trolled and  the  better  the  opportunity  for  sifting 
the  men  down  to  a  picked  gang  of  machine  run- 
ners, men  who,  at  a  slight  addition  over  the 
prevailing  rate  of  wages,  will  not  only  do  very 
much  more  work,  but  will  come  nearer  to  the 
production  of  a  perfect  output  without  wasteage. 
There  exists  in  the  stone  industry  the  same 
tendency  toward  the  concentration  of  capital  and 
the  formation  of  stock  companies  as  in  other 
branches  of  trade.  This  is  due  not  altogether 
to  the  desire  for  combination  with  a  view  to 
controlling  trade,  but  in  part  at  least  to  a  change 
which  has  taken  place  in  the  character  of  the 
industry.  The  installation  of  costly  machinery 
and  the  fact  that  the  quarries  in  many  cases 
now  contract  not  merely  to  furnish  the  stone, 
but  to  furnish  it  cut  and  ready  for  its  definite 
position  in  the  structure,  even  if  they  do  not 
contract  to  set  it  in  place  as  well,  involve  a 
larger  capitalization  and  supply  of  available 
funds.  See  Mines  and  Mining:  Mining  and 
Milling  Machinery;  Building  Materials  ;  etc. 
Edward  S.  Farrow, 
Consulting  Mining  Engineer. 

Quart.     See  Weights  and  Measures. 

Quarter.     See  Weights  and  Measures. 

Quarter-crack.     See  Sandcrack. 

Quarter  Days,  the  dajs  which  begin  the 
four  quarters  of  the  year,  namely :  25  March, 
or  Lady-day ;  24  June,  or  Midsummer-day ; 
29  September,  or  Michaelmas-day :  and  25  De- 
cember, or  Christmas-day.  In  England  and 
Ireland  it  is  usually  contracted  between  land- 
lord and  tenant  that  rent  should  be  paid,  and 
that  houses  may  be  entered  or  left  on  these  days. 
In  Scotland  there  are  two  legal  term  days,  Whit- 
sunday (15  May)  and  ISIartinmas  (11  Novem- 
ber). There  are  also  two  conventional  terms. 
Candlemas  (2  February)  and  Lammas  (i  .A.u- 
gust),  on  which  rents  are  frequently  paid.  In 
the  United  States,  in  law,  quarter  days  are  the 
1st  of  January,  .April,  July,  and  October.  In 
the  relation  between  landlord  and  tenant  in 
some  of  the  States  they  are  the  1st  of  May, 
.•\ugust.  November,  and  February,  respectively. 

Quarter  Dollar,  in  American  coinage,  a 
silver  piece  of  the  value  of  25  cents.  Its  issue 
w^as  first  authorized  (weight.  104  grains)  by 
Congress  in  1792.  and  its  coinage  was  begun  in 
1796.  It  was  reduced  to  93  grains  in  185.^.  This 
coin  is  legal  tender  to  the  amount  of  $10.  There 
were  no  issues  of  the  quarter  dollar  during  the 
years  1708  to  1803.  inclusive.  1808  to  181S  inclu- 
sive. 1817.  1824.  1826  and  18.30. 

Quarter  Sessions.    See  Court. 


QUARTER-STAFF  —  QUARTZ 


Quarter-staff,  an  old  English  weapon 
formed  of  a  stout  pole  of  heavy  wood,  about  six 
feet  long,  loaded  with  iron  at  both  ends. 

Quartering  Acts,  acts  of  the  British  Parlia- 
ment which  did  away  with  certain  of  the  penal- 
ties of  high  treason  as  prescribed  by  law  in 
ancient  times.  The  offender,  if  a  man,  was 
drawn  on  a  hurdle  to  the  place  of  execution, 
there  hanged  by  the  neck  till  he  was  dead,  the 
head  severed  from  the  body,  the  body  disem- 
boweled and  divided  into  four  quarters,  and  the 
head  disposed  of  at  the  pleasure  of  the  king.  If 
the  offender  was  a  woman  she  was  drawn  to  the 
place  of  execution  and  there  burned  alive.  By 
successive  acts  of  the  parliament  (30  Geo.  III.  ch. 
48,  and  54  Geo.  II.  ch.  146)  the  punishment  of  a 
female  traitor  was  changed  to  hanging;  and,  in 
the  case  of  men,  the  crown  might  change  the 
sentence  to  beheading,  or  might  remit  it  wholly. 
Under  the  felony  act  of  1870  hanging  is  made 
the  one  penalty  of  treason :  but  as  the  act  54 
Geo.  III.  ch.  146  was  not  repealed,  the  offender, 
if  a  man,  may  by  crown  warrant  be  beheaded. 

Quartermaster,  (i)  in  military  affairs,  an 
officer  who  superintends  the  issue  of  stores,  food, 
and  clothing,  and  arranges  transportation  for  a 
regiment  when  necessary.  (2)  In  nautical 
affairs,  a  petty  officer  who,  besides  having 
charge  of  the  stowage  of  ballast  and  provisions, 
coiling  of  ropes,  etc.,  attends  to  the  steering  of 
the  ship.     He  is  appointed  by  the  captain. 

Quartermaster-general,  in  the  army  of  the 
United  States,  a  staff-officer  with  rank  of  brig- 
adier-general. He  is  chief  officer  in  the  quarter- 
master's department.  In  England  he  is  a  staff- 
officer,  specially  appointed  for  duties  connected 
with  quartering,  encamping,  embarking,  and 
moving  troops.  In  both  armies  in  the  field  he  is 
responsible  for  the  surveys  and  reconnaissance 
necessary  for  the  conduct  of  the  army,  and  has 
the  general  direction  of  the  railway,  postal,  sig- 
naling, and  telegraph  services. 

Quartermaster-sergeant,  in  the  United 
States  army,  an  officer  whose  duty  it  is  to  assist 
the  quartermaster.  In  England  the  senior  ser- 
geant in  the  quartermaster's  department  of  a 
regiment.     He  ranks  next  the  sergeant-major. 

Quar'tem.     See  Weights  and  !\Ieasures. 

Quarteroon'.     See  Quadroon. 

Quartet',  or  Quartette  (Italian  quartctto 
from  quarto,  a  fourth),  a  musical  composition 
for  four  voices  or  instruments,  in  which  all  the 
parts  are  obbligati,  that  is  to  say,  each  is  indis- 
pensable to  the  just  performance  of  the  piece;  no 
one  part  can  be  omitted  without  injuring  the 
proper  effect  of  the  composition.  Vocal  quartets 
are  generally  accompanied  by  instruments  to  sus- 
tain the  voices,  but  the  most  artistic  effect  is 
produced  by  their  perfect  rendition  unaccom- 
panied. An  interchange  of  melody,  whereby  the 
parts  become  in  turn  principal  and  subordinate, 
without  any  interweaving  of  them,  does  not  con- 
stitute a  quartet  (see  Polyphony).  Quartets 
for  stringed  instruments  are  generally  arranged 
for  two  violins,  a  viola  or  tenor  violin,  and  a 
violoncello.  Haydn  was  the  originator  of  the 
modern  instrumental  quartet,  and  his  contempo- 
rary emulators  were  Mozart,  Beethoven,  Gietry, 
Sammartini,  Onslow,  the  two  Rombergs,  and 
Ries.  Among  later  masters  of  the  quartet  form 
are  Schubert  and  Brahms. 


Quartier  Latin,  kar-te-a  la-tah.  See 
Paris. 

Quartley,  kwart'li,  Arthur,  .\merican  art- 
ist :  b.  Paris  24  May  1839 ;  d.  New  York  24  May 
1886.  Coming  to  the  United  States  in  1851,  he 
studied  in  Baltimore  and  New  York  and  was 
elected  National  Academician  in  1886.  His  most 
important  works  are  marines,  and  among  them 
may  be  mentioned  'New  York  from  North 
River';  'Afternoon  in  August  —  Coast  of 
Maine*  (1778);  'Low  Country  on  the  North 
Shore  of  Long  Island'  (1881);  and  'Off  the 
Shoals.' 

Quarto,  the  name  applied  to  the  size  of 
a  book,  in  which  a  sheet  makes  four  leaves, 
frequently  abbreviated  to  4to.  Also  a  book 
formed  by  folding  a  sheet  twice,  making  four 
leaves,  eight  pages.  The  term,  by  modern  usage, 
refers  to  a  book  of  nearly  square  form. 

Quartodecimans,  kwar-to-des'I-manz,  the 
name  given  to  those  Christians  in  the  early  cen- 
turies who  celebrated  the  Easter  festival  on  the 
same  day  as  the  Jews  celebrated  the  Passover, 
namely  the  14th  day  of  the  month  Nisan.  Most 
of  the  churches,  both  of  the  East  and  West,  cele- 
brated the  Christian  Passover  always  on  the 
Sunday  next  succeeding  the  day  observed  by  the 
Jews,  never  on  14th  Nisan,  even  if  that  day  was 
Sunday.  The  Council  of  Nice  (325  a.d.)  en- 
joined on  all  the  faithful  this  rule;  thereafter  the 
Quartodecimans  were  held  to  be  heretics. 

Quartz,  the  name  given  native  oxide  of 
silicon,  SiOs.  It  is  a  widely  distributed  mineral, 
occurring  not  only  as  veins  and  segregated 
masses,  but  as  a  common  constituent  of  igneous 
rocks.  Detrital  grains  form  sands,  sandstones, 
and  quartzites.  Owing  to  differences  in  color 
and  texture  and  its  use  as  a  semi-precious  stone, 
the  names  given  varieties  of  quartz  are  many. 
All  these  varieties,  however,  are  included  in  two 
classes,  the  plainly  crystalline  or  vitreous,  and 
the  obscurely  crystalline  called  crypto-crystalline. 
All  varieties  have  about  the  same  hardness,  7, 
that  is,  can  scratch  window  glass,  and  nearly  the 
same  specific  gravity,  2.6.  Pure  quartz  is  fusible 
only  at  high  temperatures. 

Quartz  crystallizes  in  the  rhombohedral  sys- 
tem, generally  as  six-sided  prisms  usually  termi- 
nated at  each  end  by  six-sided  pyramids.  Among 
the  crystalline  varieties  of  quartz  are  rock  crys- 
tal, amethyst,  smoky  quartz,  rose  quartz,  milky 
quartz,  the  mineral  being  colorless  when  pure, 
but  ranging  through  various  shades  of  yellow, 
red,  brown,  blue,  and  green  to  black  when  im- 
pure. Colorless  quartz,  or  rock  crystal,  is  often 
cut  into  gem  shapes  and  sold  as  Lake  George 
diamonds,  Brazil  pebbles,  etc.  Perfectly  clear 
crystals  of  larger  size  are  highly  prized  in  Japan, 
when  cut  and  polished  as  spheres.  Recently  de- 
veloped uses  of  rock  crystal  are  in  the  manufac- 
ture of  fibres  for  suspending  the  minute  magnets 
and  mirrors  used  as  galvanometers  and  in  the 
manufacture  of  spectrum  tubes  and  test  tubes, 
the  quartz  being  fused  by  the  oxyhydrogen  blow- 
pipe. Quartz  fibres  are  used  for  galvanometers 
because  they  show  no  torsion  and  the  minors 
have  no  permanent  set  or  deviation  from  the 
true  position  when  at  rest.  Vessels  made  of 
fused  quartz  can  be  heated  to  a  white  heat  and 
plunged  into  cold  water  without  injury  and  on 
this  account  quartz  tubes  are  used  for  studying 
the  spectra  gases  at  high  temperatures. 


QUARTZ  PORPHYRY  — QUATERNIONS 


Of  the  colored  varieties  of  crystalline  quartz 
amethyst  is  clear  purple  or  hluish-violet,  and  is 
popular  as  a  gem ;  rose  quartz,  which  always 
occurs  massive,  is  rose  red  or  pink ;  yellow 
quartz,  or  citrine,  is  often  called  topaz  by  jewel- 
ers, but  may  be  distinguished  from  true  topaz  by 
its  inferior  hardness ;  smoky  quartz,  called  also 
cairngorm  stone,  varies  in  color  from  smoky 
yellow  to  brownish  black ;  milky  quartz,  white, 
nearly  opaque  and  often  with  a  greasy  lustre,  is 
of  common  occurrence  in  veins ;  sagenitic  quartz 
has  inclusions  of  needle-like  crystals  of  rutile, 
actinolite,  asbestos  (cat's-eye)  or  black  tourma- 
line ;  sapphire  quartz  indigo  blue  in  color,  is  a 
rare  variety.  Many  quartz  crystals  contain  small 
cavities  partly  filled  with  liquids,  generally  water, 
also  inclusions  of  carbonic  acid,  either  liquid  or 
gaseous.  The  cryptocrystalline  varieties  of 
quartz  include  chalcedony,  and  its  varieties, 
carnelian.  chrysoprase,  prase,  plasma,  agate, 
onyx,  and  sardonyx ;  also  flint,  hornstone,  touch- 
stone, and  jasper.  Chalcedony  has  a  wax-like 
lustre,  is  translucent  or  transparent,  and  its  color 
varies  from  white  through  pale  brown  to  dark 
brown  or  black,  though  it  is  occasionally  blue ; 
carnelian,  or  sand,  is  a  red  or  brownish-red 
chalcedony;  chrysoprase  an  apple-green  variety; 
prase,  a  dull  darker  green ;  plasma,  a  leek  green 
or  emerald  green ;  bloodstone,  a  dark  green 
chalcedony  with  small  red  spots,  like  drops  of 
blood;  agate,  a  chalcedony  with  delicate  parallel 
bands  of  color,  or  irregularly  clouded  color 
effects,  the  colors  being  white,  red,  brown,  or 
even  blue,  while  moss  agate  contains  moss-like 
forms  caused  by  oxide  of  manganese;  in  onyx 
the  differently  colored  bands  are  straight  and 
parallel ;  sardonyx  is  onyx  containing  bands  of 
carnelian  (sand)  ;  flint  differs  from  chalcedony 
in  being  more  opaque,  having  a  slightly  vitreous 
lustre,  being  generally  gray  or  brown  in  color ;  it 
breaks  wiih  a  sharp  cutting  edge ;  it  was  used  by 
the  early  races  of  men  for  arrow  heads,  knives, 
etc. ;  hornstone  resembles  flint,  but  has  a  splint- 
ery fracture,  and  is  often  white;  touchstone, 
known  also  as  basanite  or  Lydian  stone,  a  black 
hornstone  or  jasper,  used  for  testing  the  purity 
of  precious  metals  by  rubbing  them  on  it;  jasper 
differs  from  the  preceding  varieties  in  being  en- 
tirely opaque ;  it  is  often  red,  yellow,  or  brown. 

Common  milky  quartz  is  used  for  a  variety 
of  purposes.  In  metallurgical  operations  it  is 
used  as  a  flux  in  smelting  iron  and  copper  ores; 
when  finely  crushed  it  is  used  by  porcelain  manu- 
facturers for  making  glazes,  quartz  sand  and 
ground  pure  quartz  are  used  in  immense  quanti- 
ties for  making  glass.  Another  use  is  as  an 
abrasive,  either  as  sandpaper  or  as  sand  or  a 
fine  powder.  In  these  forms  it  is  used  for  dress- 
ing stone,  wood,  and  leather;  while  the  powder, 
mixed  with  soap,  forms  a  widely  advertised 
cleansing  compound. 

Quartz  Porphyry,  an  igneous  rock  charac- 
terized by  containing  crystals  of  quartz  and 
feldspar  with  sometimes  biotite  and  more  rarely 
hornblende  scattered  through  a  ground  mass  that 
is  glassy  or  contains  fine  crystals  of  quartz  and 
feldspar.  The  name  was  formerly  given  to  free 
Tertiary  rhyolites  and  is  still  applied  to  rhyolites 
that  have  crystallized  as  dikes  or  laccolites 
rather  than  as  surface  flows,  but  these  distinc- 
tions have  little  value.  In  general  quartz 
porphyries  differ  from  rhyolites  simply  in  being 
denser.     Quartz  trachyte  is  a  name  given  rhyo- 


lite  by  European  geologists.  Quartz  porphyries 
are  of  quite  common  occurrence  in  the  Western 
States  and  are  of  peculiar  importance  at  Lead- 
ville,  Colo.     See  Rhyolite. 

Quartzite,  a  sedimentary  rock  of  common 
occurrence  in  mountain  ranges  or  when  strata 
have  been  strongly  folded.  It  is  simply  a  meta- 
morphosed Sandstone,  its  hardness  and  rather 
crystalline  character  being  due  to  the  cement  of 
crystalline  quartz  that  surrounds  the  grains  of 
the  original  sandstone.  A  sandstone  containing 
clay  becomes  a  quartzite  containing  mica,  and 
thus  quartzites  grade  into  quartz-schists  and 
mica-schists.  In  general,  quartzites  resist  weath- 
ering and  thus  form  ledges.  They  differ  greatly 
in  color.     See  also  Gl.\cial  Period. 

Quasimo'do,  in  the  Roman  calendar,  a 
term  applied  to  the  first  Sunday  after  Easter, 
from  the  opening  words  of  the  introit  for  that 
day,  "^qiiasi  modo  geniti  infantes,"  as  in- 
fants lately  born.  Also  the  name  of  a  well 
known  character  in  Victor  Hugo's  novel  'Notre 
Dame  de  Paris.* 

Quass,  kwas,  or  Kvass,  a  Russian  bever- 
age, made  by  pouring  warm  water  on  rye  or 
barley  meal.     It  is  sour  and  fermented. 

Quas'sia,  a  genus  of  shrubs  and  trees  of 
the  _  order  Simarnbacea:.  The  best  known 
species  (Q.  amara)  is  indigenous  to  tropical 
America,  grows  about  12  feet  tall,  bears  large 
pinnate  leaves  with  winged  petioles,  and 
racemes  of  bright  red  blossoms.  The  wood  is 
used  for  cabinet  making  and  for  furniture,  since 
it  is  avoided  by  insects.  It  is  excessively  bitter, 
and  wasformerly  in  repute  as  a  medicine  and  for 
augmenting  the  bitterness  of  ale,  porter,  beer, 
and  similar  beverages.  It  is  known  also  as 
bitterwood,  by  which  name  the  wood  of 
Picrima  cxcclsa  is  likewise  designated  and  used 
as  a  substitute  for  true  quassia  with  which  it  vies 
in  bitterness. 

Quater'nary,  or  Post-Tertiary  Period,  in 
geology,  the  fourth  great  division  of  the  fossili- 
ferous  strata,  which  embraces  the  Pleistocene  or 
Glacial  and  Post-Glacial  (q.v.)  and  recent  sys- 
tems.   See  Post- Pliocene. 

Quaternions.  Fundamental  Principles. — A 
quaternion,  or  "set  of  four,"  is  a  quadrinomial 
of  the  form 

w+xi-^yj  +  zk, 

in  which  u\  x,  y,  s  are  numbers,  and  i,  i,  j, 
k  are  four  independent  units,  any  three  of  which 
may  be  interpreted  geometrically  as  a  set  of 
mutually  perpendicular  straight  lines  of  unit 
length  in  three-dimensional  space.  The  binary 
products  xi,  yj,  zk  are  three  mutually  per- 
pendicular line-segments  of  lengths  .r,  y,  z 
respectively:  they  are  called  vectors,  while 
pure  numbers,  positive  or  negative,  are  called 
scalars. 

The  calculus  of  quaternions  is  an  algebra 
in  which  the  fundamental  operations  of  addi- 
tion, subtraction,  multiplication,  and  division, 
and  the  consequent  operations  of  involution, 
evolution,  etc.,  are  employed,  and  whose  ele- 
ments (operators  and  operands)  are  quater- 
nions. It  is  a  multiple  algebra,  because  a 
quatemionic  symbol,  as  q,  contains  implicitly 
several  independent  quantities,  and  it  is  essen- 
tially geometric,  because  its  operations,  addi- 
tion, multiplication,  etc.,  may  be  interpreted 


QUATERNIONS 


as  geometric  transformations.  For  example, 
in  illustration  of  the  last  statement,  if  q,  r 
be  two  quaternions  and  be  taken  to  represent 
two  line-se>;ments  meeting  at  a  point,  their 
sum  is  the  diagonal  of  the  parallelogram  of 
which  q  and  r  are  two  adjacent  sides.  This 
is  known  as  geometric  addition;  its  law  is  that 
of  the  parallelogram  of  forces.  Multiplication 
oy  a  quaternion  is  equivalent  to  an  orthogonal 
transformation  in  four  \-ariables  plus  an  ex- 
pansion or  a  contraction.  The  geometrical 
construction  of  a  quaternion  product,  however, 
needs  the  hypothesis  of  a  four-dimensional 
space  for  its  proper  presentation,* 

Vectors  in  particular  are  so  defined  as  to 
obey  the  law  of  geometric  addition.  If  several 
vectors  represent  the  successive  parts  of  a 
broken  line  in  space,  their  sum  is  the  line- 
segment  joining  the  free  ends  of  the  broken 
line.  In  this  process  of  addition  the  line- 
segments  representing  vectors  may  be  trans- 
ferred to  any  positions  in  space,  provided  they 
remain  parallel  to  their  original  directions,  but 
the  direction-sense  must  in  every  case  be 
preserved. 

In  obedience  to  this  interpretation  a  qua- 
ternion may  always  be  written  as  the  smn  of 
a  scalar  and  a  vector;    thus, 

q=Sq  +  Vq, 

wherein  S  and  V  are  to  be  read  'scalar  of 
and  'vector  of  respectively;  for,  by  the  law 
of  geometric  addition  xi-\-yj-\-zk  is  itself  a 
vestor,  while  ic,  being  a  pure  number,  is  by 
definition  a  scalar. 

In  the  quaternion  algebra  the  laws  of  asso- 
ciation and  distribution  in  the  four  funda- 
mental operations,  and  the  law  of  commuta- 
tion in  addition  and  subtraction,  are  assumed, 
or  they  may  be  deri  .-ed  from  the  geometrical 
definitions  of  the  processes,  but  the  commu- 
tative law  in  multiplication  and  division  is 
rejected  except  for  such  quaternions  as  have 
vector  parts  that  are  numerical  multiples  of 
one  another. 

The  laws  of  combination  by  multiplication 
are  determined  in  the  following  manner:  The 
mutually  perpendicular  vectors  xi,  yj,  zk  are 
numerical  multiples  of  the  three  independent 
units,  i,  j,  k,  and  the  combinatory  laws  for 
these  units   are  derived  from  the  assumptions 

i'=p=k'=—i,     ijk  —  —i, 

from  which  are  obtained,  through  multiplica- 
tion by  i,  j,  k  in  succession,  the  remaining 
binary  products 

jk  =  —kj  =i,     ki=  —ik=i,     ij=  —]'i=k, 

From  these  laws  it  follows  that  the  product 
of  two  quaternions  is  itself  a  quaternion. 
Thus  q  and  r  being  given  quaternions, 

q=w  +xi  +yj  +sk, 
r  =11/  +x'i+y'j  +z'k, 

their  product  has  the  form 

qr  =  \V  +  Xi  +  Yj+Zk, 


wherein 


W  =ww'  —xx' 


-yy 


X  =wx'  +w'x+yz'  —y's, 
Y  =wy'  -\-w'y+zx'~z'x, 
Z  =wz'  +w'z  +xy'  —x'y. 


If  the  order  of  the  factors  in  this  product 
be  changed  from  qr  to  rq.  the  scalar  part 
ww' —  xx' —  yy' —  zz'  is  unaltered,  but  the  terms 
yz'—yz,  zx'—z'x,  xy'—x'y  change  their  alge- 
braic signs  and  therefore  the  vectors  of  qr 
and  of  rq  are  different.  This  result  shows  that 
in  genera!  quaternion  multiplication  does  not 
obey  the  commutative  law.  In  order  that  the 
above  terms  may  not  change  sign  (by  a  rever- 
sal of  the  order  of  the  factors  q,  r)  they  must 
be  separately  zero,  that  is, 


X 

x' 


1. 


in  other  words,  .r',  y' ,  zf  must  be  the  same 
numerical  multiples  of  x,  y,  z  respectively. 
This  makes  x'i+y'j -\-z'k  a  numerical  multiple 
of  xi  +yj  +  zk,  and  it  is  the  condition  under 
which  it  is  permissible  to  write  qr  =  rq. 

Division  is  interpreted  by  introducing  the 
reciprocal,  defined  by  the  equation  (jr  =  i,  in 
which  q  and  r  are  said  to  be  reciprocal  to  one 
another,  and,  as  in  ordinary  algebra,  we  write 
r=q-'-  and  q=7^'.  This  product  obviously 
obeys  the  commutative  law  and  also  it  has 
no  vector  part,  so  that 


=  nx,     y  =ny. 


[n=a  number] 


and 


wnx  =  —lu'x.     It;'  =  —  nw. 


Hence  the  reciprocal  of  q  must  have  the 
form 

(7-1=       (■nj—xi—yj  —  zk), 

in 

where  m  is  a  number  .  By  forming  the  product 
qq~',  observing  the  laws  i''—p=k'=—i, 
ij=  —ji=k,  etc.,  it  is  easily  shown  that 

m=zi<-+x''+y^  +  z^. 

This  number  is  called  the  norm  of  q. 

It  is  now  evident  that  the  quotient  rq~^  is 
obtained  by  writing  out  the  product 

(iv'  +x'i  +  v'i  +  z'k)  —  (w  —  xi  —  yj  —  zk) , 
m 

and  that  this  quotient  is  a  quaternion. 

Hence,  barring  critical  cases,  such  as  division 
by  zero,  indeterminate  forms,  etc.,  the  applica- 
tion of  the  four  fundamental  processes  of 
algebra  to  quaternion  symbols  leads  always 
to  determinate  quaternion  results.  The  qua- 
temionic  algebra  is  therefore  a  closed  system 
and  satisfies  the  definitions  of  a  group.  (See 
Theory  op  Groups.) 

The  positive  sqtiare  root  of  the  norm  of 
q  {  = +\^u.'' +x' +  y' +z^)  is  called  its  tensor 
and  the  quotient  of  q  by  tensor  of  q  is  called 
its  versor,  so  that  a  quaternion  is  always  the 
product  of  its  tensor  and  versor.  The  sym- 
bolic form  of  this  statement  is 

q  =  Tq-Uq, 

where  T  and  U  stand  for  tensor  and  versor 
respectively. 

In  the  stricth'  symbolic  notation  the  recip- 
rocal of  q  has  the  form 


r 


,      Sq-Vq 
T^q     • 


*  See  '  Bulletin  of  the  American  Mathematical  Society' 
(vol.  II,  p.  437). 


and  since  qq~^  =  i  it  follows  that 
S'q-V^q  =  T\ 
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The  quaternions  Sq  +  Vq  and  Sq  —  Vq  are  said 
said  to  be  conjugates  of  one  another. 

A  vector  has  no  scalar  part,  b,ut  it  has  a 
tensor  factor  and  a  versor  (vector  of  unit 
length);  and  a  scalar  has  no  versor  part,  but 
it  has  a  tensor,  its  positive  numerical  value, 
and  a  versor  whose  value  is  always  ±  i .  The 
symbolic  statements  are 

Vq==T\\TUVq, 
Sq  =  ±  TSq. 
Therefore,  also, 

V^q==--nVq,     S'q  =  T'Sq. 

The  equation  S'q—\'^q  =  T'q  may  now  be 
written 

S^q  +  TH'q  =  T'q. 

and  hence,  0  being  an  appropriate  angle,  it 
may  be  assumed  that 

Sq  =  Tq-cosO,      \'q  =  Tq- UVq-sin  0. 

By  the  introduction  of  these  expressions  for 
scalar  and  vector  the  quaternion  is  presented 
in  a  new  binomial  form 

q  =  Tq(cos  0  +  UVq  ■  sin  0) , 

one  of  great  importance  and  utility. 

The  fonnula  last  written  is  a  particular  case 
of  a  more  general  geometric  law.  A  recent 
interpretation  makes  quaternion  svmbols  repre- 
sent straight-line  segments  (their  directions 
included)  in  four-dimensional  space.*  Inter- 
preted in  this  way  quaternions  are  called 
directors.  It  is  shown  that  if  two  quaternion 
directors  be  perpendicular  to  one  another  their 
quotient  is  a  vector.  Let  0  be  the  angle 
between  p  and  q,  let  5  be  the  director  perpen- 
dicular dropped  from  the  terminal  extremity 
of  (/  to  p,  and  r  the  director  from  the  origin 
(intersection  of  p,  q)  to  the  foot  of  this  perpen- 
dicular.    Then  by  geometric  addition 


and 


q=r  +  s 
q/P=r/P  +  s/p; 


and  s/p,  being  the  quotient  of  a  pair  of  mutually 
perpendicular  directors,  is  a  vector.  Hence, 
if  p  be  the  ratio  Us/Up,  it  is  a  unit  vector  and 

q/p=~icos  0  +p  sin  0). 
I  p 

When  p  =  1  this  equation  reduces  to  the  one 
previously  written  for  the  value  of  q.  In  this 
particular  case  0  becomes  the  angle  formed 
by  the  quaternion  director  q  with  the  axis  of 
real  quantities,  or  scalar  axis.  When  p  and  q 
arc  both  vectors  the  fonnula  expresse.;  the 
fact,  on  which  Hamilton  places  early  emphasis, 
that  the  ratio  of  two  vectors  is  in  general  a 
quaternion,  but  that  if  the  vectors  meet  at  a 
right  angle  the  ratio  is  another  vector,  if  they 
be  parallel  it  is  a  scalar.  But  the  formula  also 
.shows  that  these  statements  arc  true  of  cjuater- 
nions  in  general. 

The  two  parts  of  the  equation  last  written 
present  the  quaternion  under  its  three  most 
fundamental  aspects: 

I.  It  is  the  ratio  of  two  directed,  non- 
posited  .f  straight-line  segments. 

*  'Transactions  of  the  American  Mathematical  Society 
(vol.  2,  pp.  183^214.  and  vol.  3.  pp.  46-59)- 
t  Not  placed  in  a  definite  position. 


2.  It  is  the  sum  of  a  number  and  a  directed, 
non-posited  vc  ctor. 

3.  It  is  the  ]jroduct  of  a  tensor  (tensor  of 
q/p)  and  of  a  versor,  the  latter  being  expressed 
in  terms  of  its  angle  9.  and  its  vector  axis  p. 

The  geometrical  and  kinematical  interpreta- 
tions of  geometric  addition  and  subtraction 
involve  no  special  difficulties.  They  are  fully 
explained  in  a  variety  of  treatises  in  which 
this  subject  has  its  natural  place,  particularly 
in  those  parts  of  mathematical  physics  where 
the  composition  of  velocities  and  of  forces  is 
explained.  The  first  full  exposition  of  the 
subject  was  given  in  the  celebrated  <Bar\'cen- 
trische  Calciil'  of  Mobius,  published  in  '1827, 
and  was  therefore  well  known  about  sixteen 
years  before  the  invention  of  the  calculus  of 
quaternions  by  Hamilton. 

The  non-commutative  character  of  multi- 
phcation  greatly  enlarges  its  powers  of  ex- 
pression and  discrimination,  but  it  also  intro- 
duces troublesome  transformation  processes 
and  calls  for  extended  analysis.  Fully  ex- 
pressed, the  quaternion  product  has  the  double 
form  q{  )q  and  involves  eight  scalar  quan- 
tities. A  first  step  in  its  analysis  resolves  it, 
in  either  of  two  important  ways,  into  simpler 
factors : 

1.  Since  by  the  law  of  association 

<?(   )'7i  =  '['?(   )i]<?i=g[i(   )?,]i, 

it  consists  of  the  two  .special  commutative 
operators  q{  )r,  i(  )g, ,  applied  in  succession, 
or  simultaneously,  at  pleasure. 

2.  It  is  always  possible  to  determine  four 
versor  quaternions  r,  s,  r,,  5;,  that  satisfy  the 
following  conditions: 


and 


Uq=rs  =sr,      Uq^  =r^-'s^  =i,rj-', 
5r=5r, ,     Ss=SSj.* 


The  given  product  then  assumes  the  form 

mq(  )q,=mr[s(  )s,]r^-' =ms[r{   )r,-'>,, 

where  nt  is  a  number.     It  consists  of  a  tensor 
factor     and     two     rotational     transformations 
''(  )''i~'.  ^(  )-^i  which  are  commutative  and  may 
be  applied  simultaneously,  or  in  succession. 
The   interpretation   of  the  special   products 

<?(  )i.  i(  )'/i.  *"(  )''i~'.  -^(  )^i~''  as  motions, 
"turns,"  and  "rotations,"  generally  in  a  space 
of  four  dimensions,  has  been  successfully 
achieved. t  An  adequate  account  of  them, 
however,  would  expand  this  notice  beyond 
permissible  limits.  No  accurate  description  of 
the  motion  represented  by  the  general  product 
q(   )(/,  has  yet  been  given. 

A  simpler  case  than  any  of  the  preceding 
is  the  product  q{  )q~'.  Its  complete  inter- 
pretation as  a  rotation  in  three-dimensional 
space  was  an  early  achievement  by  Hamilton 
himself.  The  motion  consists  of  a  rotation 
through  twice  the  angle  of  q  (<;  being  given  in 
the  form  )ii[cos  0  +  p  sin  6])  about  the  vector  of 
q  as  an  axis;  that  is,  any  vector,  placed  ?.*■  the 
origin,   moves   through   the   angle    26,   on    the 

*  '  Proceedings  of  the  American  Association  for  the 
Advancement  of  Science'  (vol.  33.  1884,  pp.  55-56). 

t  See  Hathaway  in  "Transactions  01  the  American 
Mathematical  Society*  (vol.  3.  1902,  pp.  46-59).  and 
Stringham  in  '  Proceedings  of  the  American  Association 
for  the   Advancement   of  Science"  (vol.   33.  1884   p.  56). 
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surface  of  a  cone  having  its  vertex  at  tht 
origin.* 

Quaternion  multiplications  may  be  expressed 
in  terms  of  matrices.  This  fact  was  first  estab- 
lished by  Peirce.t  afterwards  verified  by  Spot- 
tiswoode.t  but  more  explicitly  by  Cayley.§ 
It  has  also  been  shown  that  everj'  orthogonal 
transformation  in  four  \^ariables  is  expressible 
as  a  quaternion  product. ||  Such  facts  as  these 
bring  out  clearly  the  multiple  character  of 
the  quaternion  algebra. 

The  further  development  of  the  theory  of 
quaternions,  which  follows  the  exposition  of 
fundamental  principles  outhncd  in  the  pre- 
ceding paragraphs,  includes  the  deduction  of 
the  formulae  of  scalar  and  vector  products  and 
quotients,  the  interpretation  and  transforma- 
tion of  quaternion  expressions  in  general,  the 
di-Jerentiation  of  quaternions,  the  solution  of 
equations,  especially  t.f  equations  of  the  first 
degree,  and  the  analytical  theory  of  quater- 
nions. 

But  although  the  works  of  Hamilton  and 
Tait  contain  a  large  mass  of  material  concern- 
ing particular  quaternion  transformations,  the 
general  Analytical  Theory  of  Quaternions  has 
yet  to  be  written.  A. brief  outline  sketch  of  a 
method  is  given  by  Cayley  in  the  sixth  chapter 
of  Tait's  Treatise. 

Applications. — It  is  impossible,  in  the  space 
permitted  to  this  notice,  to  do  more  than  name 
some  of  the  subjects  in  which  the  method  of 
quaternions  finds  its  applications.  The  most 
important  of  these  to  which  writers  have  thus 
far  given  attention  are  the  following: 

The  theory  of  matrices:  orthogonal  trans- 
formation; geometry  of  the  straight  line,  of 
the  plane,  of  the  sphere,  of  the  cyclic  cone,  of 
surfaces  of  the  second  order,  of  curves  and  sur- 
faces in  general,  and  of  planes  in  four-dimen- 
sional space;  kinematics  of  a  point,  of  a  rigid 
system,  and  of  deformable  systems;  axes  and 
moments  of  inertia;  statics  of  a  rigid  system; 
kinetics  of  a  rigid  system;  precession  and 
nutation;  the  problems  of  the  pendulum; 
geometrical  and  physical  optics;  electro- 
dynamics;    the   solenoid;     applications   of  the 

operator,  V  ^^ZT"^  ij~  +^~n.-  ^^'^  °f  Laplace's 

operator  V ',  to  physical  analogies,  to  line, 
surface,  and  volume  integrals,  to  the  stress 
function:  application  of  the  v  integrals  to 
magnetic  problems;  the  hydrokinetic  equa- 
tions; applications  of  V  in  connection  with 
Taylor's  theorem  and  the  calculus  of  variations. 
By  far  the  greater  portion  of  extant  knowl- 
edge of  quaternions,  both  of  the  theoiy  and 
of  its  applications,  is  due  directly  to  Hamilton 
and  is  published  in  the  'Elements,'  but  the 
applications  to  physical  problems  were  mainly 
contributed  by  Tait  and  are  embodied  in  the 
twelfth  chapter  of  his  'Treatise.' 

•  *  Tait"s  'Treatise  on  Quaternions'  (3d  edition,  pp.  75 
and  289). 

t  In  a  foot-note  in  Linear  'Associative Algebra,'  'Amer- 
ican Journal  cf  Mathematics'  (vol.  4.  1881,  p.  1,^2). 

X  In  '  Proceedings  of  the  London  Mathematical  Society* 
vol.  4,    1872,  pp.   156-isg). 

§  In  Tait's  'Treatise  on  Quaternions'  (3d  edition, 
p.  148),  and  Cayley's  'Mathematical  Papers'  (vol.  12, 
pp.  31 1-31  3). 

II  In  'Transactions  of  the  American  Mathematical 
Society'  (vol.  2,  ipoi,  pp.  1S6,  187).  See  also  the 
references  to  Cayley  and  Klein  on  page  184  of  this  volume, 
and  '  Compte  Rendu  du  deuxi&me  Congres  Internationale 
des  Mathematiciens'  (Paris,  1900,  p.  336). 


Hiitory. — The  development  of  the  quater- 
nion calculus  as  an  analysis  of  space  relations 
was  the  work  of  Sir  William  Rowan  Hamilton, 
Andrews  Professor  of  Astronomy  in  the  Uni- 
\-ersity  of  Dublin  and  Royal  Astronomer  of 
Ireland.  The  effort  to  create  a  new  calculus 
of  this  t}'pe  was  a  natural  sequence  of  the  many 
attempt's  that  had  been  made  to  interpret 
geometrically  the  so-called  imaginary  and  com- 
plex algebraic  expressions  of  the  forms  a'v  —  i 
and  a  +  bV  —  i .  These  atteinpts  are  recorded 
in  the  earlier  works  whose  titles  are  given  in 
the  following  bibliography. 

Hamilton  laid  the  foundations  of  the  new 
subject  during  the  years  1833-1843.  In  No- 
vember of  the  latter  year  his  first  paper  on 
'  Researches  respecting  Quaternions '  was  pre- 
sented to  the  Royal  Irish  Academy.  His  first 
full  exposition  of  quaternion  theory  was  pub- 
lished in  1853  in  his  'Lectures  on  Quaternions,' 
a  book  of  over  seven  hundred  pages. 

Meanwhile,  in  1844,  Grassmann  published  his 
now  celebrated  work,  'Die  Ausdchnungslehre,' 
which  occupies  coinmon  ground  with  quater- 
nion theory,  but  plans  a  inuch  wider  range 
of  investigation  than  was  contemplated  by 
Hamilton  in  his  system.  The  two  systems 
have  a  common  body  of  fundamental  prin- 
ciples, but  they  have  different  points  of  view, 
different  notations,  and  in  part  different  pur- 
poses. Both  form  the  foundations  upon  which 
all  subseciuent  work  of  the  kind  must  stand. 

Hainilton's  <  Elements  of  Quaternions, '  which 
still  remains  the  storehouse  of  knowledge  for 
its  subject,  was  a  posthumous  work,  published 
in  1866.  A  new  edition  has  recently  appeared 
in  two  volumes. 

After  the  work  of  Hamilton  and  Grassmann 
had  been  finished  the  next  most  important 
forward  step  in  the  creation  of  new  algebras 
was  taken  by  Benjamin  Peirce  in  his  essay  on 
'Linear  Associative  Algebra,'  presented  to  the 
National  Academy  of  Sciences  at  Washington 
in  1S70,  subsequently  published  in  the  'Amer- 
ican Journal  of  Mathematics'  (1881).  In  this 
work'the  author  enumerates  the  types  of  linear 
associative  algebras,  and  classifies  them  by  a 
set  of  criteria  which  takes  account  of  the 
number  and  the  assumed  laws  of  combination 
of  their  irreducible  elements  (extraordinaries, 
or  vids).  These  laws  are  exhibited  in  the  form 
of  a  series  of  inultiplication  tables. 

Some  of  the  more  recent  attempts  to  apply 
the  quaternion  analysis  and  the  Ausdch- 
nungslehre to  physical  problems  have  appeared 
under  the  title  of  'Vector  Analysis,'  someiimes 
with  modified,  sometimes  with  wholly  changed 
notations.  Of  these  the  contributions  of  Wil- 
lard  Gibbs  and  of  Heaviside  should  be  men 
tioned   as  of  special  importance. 

Bibliography. — The  following  bibliography, 
though  not  exhaustive,  enumerates,  in  strict 
chronological  order,  the  most  important  titles 
of  books  and  monographs  that  have  been 
published  on  the  subject  of  quaternions  and 
its  closely  allied  branches.  The  later  dates, 
where  two  or  more  are  attached  to  a  single 
title,  are  the  dates  of  new  editions,  or  of  con- 
tinuations of  a  series  of  papers:  Wallis, 
'Treatise  of  Algebra'  (1685);  Abb^  Bue6, 
'M^moire  sur  les  Quantites  imaginaire'  (read 
in  June,  1805,  'Phil  Trans.,'  1806);  Argand, 
'Essai    sur    une    maniere    de    representer    les 
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quantites  imaginaires  dans  Ics  constructions 
geometriques>  (1806);  Frangais,  'Papers  on  the 
Interpretation  of  Imaginaries  in  Gergonne's 
Annales*  (1813);  Gauss,  'Verwendung  com- 
plexer  Grossen  fiir  die  Geonrietrie'  (1810- 
1852)  (Werke,  Band  VIII),  and  <Theoria 
Residuorum  Biquadraticorum >  (1825,  1831) 
(Werke,  Band  II) ;  Mobius,  <  Der  Barycentrische 
CalcuP  (1S27);  Mourey,  <La  vrai  Theorie  des 
Quantites  Negatives  et  des  Quantites  pre- 
tendues  imaginaires'  (1828);  Warren,  'Treatise 
on  the  Geometrical  Representation  of  the 
Square  Roots  of  Negative  Quantities)  (1828); 
Bellavitis,  'Calcolo  delle  Equipollenze'  (1835); 
Hamilton,  'Papers  in  the  Roval  Irish  Academy 
Transactions)  (Vols.  XVIl',  XXI),  'Philo'- 
sophical  Magazine,'  etc.,  on  'Conjugate  Func- 
tions,' 'Algebraic  Couples,'  and  'Quaternions' 
(1835-1843);  H.  Grassmann,  'Die  Ausdeh- 
ntmgslehre'  (1844  1862,  1878);  De  Morgan, 
'Trigonometry  and  Double  Algebra'  (1849); 
O'Brien.  'Symbolic  Forms  Derived  from  the 
Conception  of  the  Translation  of  a  Directed 
Magnitude'  (in  'Phil.  Trans.,'  185 1);  Hamil- 
ton, 'Lectures  on  Quaternions'  (1853);  Alle- 
gret,  'Essai  sur  le  Calcul  des  Quaternions' 
(1862);  Hamilton,  'Elements  of  Quaternions' 
(1866);  Tait,  'Treatise  on  Quaternions'  (1867, 
1873,  1890);  Hankel,  'Vorlesungen  iiber  die 
complexen  Zahlen  imd  ihre  Functionen*  (1867); 
Benjamin  Peirce,  'Linear  Associative  Algebra' 
(1870,  18S1);  Schlegel,  'Sj^stem  der  Raum- 
lehre'  (1872);  Clifford,  'Preliminary  Sketch  of 
Biquatemions,'  in  'Proceedings  of  London 
Mathematical  Society'  (1873);  Kelland  and 
Tait,  'Introduction  to  Quaternions'  (1873, 
1882);  Houel.  'Theorie  des  Quantites  com- 
plexes' (1874);  Laisant,  'Applications  me- 
caniques  du  Calcul  des  Quaternions'  (1877), 
and  '  Introduction  k  la  Methode  des  Quater- 
nions'  (1881);  Hardy,  'Elements  of  Quater- 
nions' (1881);  Gibbs,  'Elements  of  Vector 
Analysis'  (1881-1S84);  Graefe,  'Vorlesungen 
iiber  die  Theorie  der  Quatemionen'  (1883); 
Buchheim,  'A  Memoir  on  Biquatemions,'  in 
'American  Journal  of  Mathematics'  (1885): 
Heaviside,  'Vector  Analysis,'  in  'Reprint  of 
Electrical  Papers'  (1885-1892);  Peano,  'Cal- 
colo  geometrico  secondo  I'Ausdehnungslehre  di 
H.  Grassmann'  (1888) ;  Hyde,  'The  Directional 
Calculus'  (1890);  Macfarlane.  'Principles  of 
the  Algebra  of  Phvsics'  (1891),  and  'Papers 
on  Space  Anaylsis'  (1891-1893);  Kraft,  'Abriss 
des  geometrischen  Kalkiils'  (1893);  Foppl, 
'Vorlesungen  uber  die  Maxwell'sche  Theorie  der 
Electricitat'  (1894);  Hime,  'Outlines  of  Qua- 
ternions' (1894):  Hagen,  'Synopsis  der  hoehe- 
ren  Mathematik'  (vol.  2,  1895);  Hathaway, 
<A  Primer  of  Quaternions'  (1896);  Macfarlane, 
"Vector  Analysis  and  Quaternions,'  in  'Higher 
Mathematics'  (1896);  McAulay,  'Octonians' 
(1898);  Stringham,  'On  the  Geometry  of 
Planes  in  a  Parabolic  Space  of  Four  Dimen- 
sions,' in  'Transactions  of  American  Mathe- 
matical Society'  (1901);  Gibbs  and  "Wilson, 
'Vector  Analysis'  (1901);  Hathaway,  'Quater- 
nion Space,''  in  'Transactions  of  American 
Mathematical  Society'  (1902);  Henrici  and 
Turner,  'Vectors  and  Rotors'  (1903). 

Irving  Stringham, 
Professor  of  Mathematics,   Univ.  of  California. 

Quat'rain,  a  poetical  composition  of  four 
verses  rhyming  alternately,  a  usual  form  for 
epigrams,  epitaphs,  proverbs,  etc.;    stanzas  of 


four  verses  in  a  longer  piece  of  poetry  are  also 
called  quatrains,  if  each  stanza  expresses  by 
itself  a  complete  idea. 

Quatre-Bras,  katr-bra  ("four  branches"), 
Belgium,  in  the  province  of  Brabant;  at  the 
intersection  of  the  main  roads  from  Brussels  and 
Charleroi  and  from  Namur  to  Nivelles;  about 
20  miles  south-southeast  of  Bnissels.  It  is 
famous  forthe  battle  fought  here,  16  June  1815, 
between  the  Enghsh  under  Wellington  and  the 
French  under  Ney.  It  was  Napoleon's  plan  at 
the  opening  of  the  campaign  of  181 5  to  fight 
the  armies  of  the  allies  singly,  as  he  felt  himself 
unable  to  cope  with  their  combined  forces.  At 
the  head  of  an  army  of  129,000  men.  supported 
^y  i5°  guns,  he  made  a  rapid  march  into  Bel- 
gium, crossing  the  Sambre  almost  before  the 
allies  were  aware  of  his  movements.  His  army 
was  divided  into  three  corps:  the  right  wing, 
48,000  strong,  being  under  Grouchy ;  the  centre, 
of  28,000  men,  under  the  emperor  himself;  and 
the  left  wing,  of  48,000,  under  Ney.  The  Pn.is- 
sians  and  English  under  Bliicher  and  Wellington 
lay  between  the  French  and  Brussels.  With 
the  right  wing  and  centre  of  his  army  Napoleon 
furiously  attacked  the  Prussians,  who,  after  a 
severe  struggle,  retired  upon  Wavre  16  June. 
On  the  same  day  Ney  attacked  Wellington  at 
Quatre-Bras.  The  English,  32,000  strong,  re- 
pulsed Ney,  and  maintained  their  position, 
though  at  a  loss  of  over  5,000  men,  including 
the  l3uke  of  Brunswick.  The  English  general, 
hearing  of  the  retrograde  movement  of  the  Prus- 
sians, fell  back  on  the  17th  on  Waterloo,  where 
the  decisive  battle  was  fought  on  the  following 
day. 

Quatre-Vingt-Treize,  katr-v5ri-traz  (  '  Nine- 
ty-Three ' ) ,  a  work  of  historical  fiction  by  Victor 
Hugo,  published  in  1874.  The  time  is.  as  the 
title  indicates,  1793.  The  scene  is  Vendee,  dur- 
ing the  civil  war.  In  its  style  it  displays  much 
unevenness,  but  in  its  characters,  vivid  scenes, 
and  tragic  catastrophe  ranks  among  the  au- 
thor's best. 

Quatrefages  de  Bre'au,  Jean  Louis  Armand 
de,  zhOii  luo-e  ar-mah  de  katr-fazh  de  bra-O. 
French  naturalist :  b.  Berthezene,  Gard,  France, 
10  Feb.  1810;  d.  Paris,  France,  12  Jan.  1892.  He 
was  graduated  from  the  University  of  Strasburg 
and  in  1832  settled  in  Toulouse,  where  he  prac- 
tised medicine  and  shortly  afterward  founded 
the  'Journal  de  Medecine  et  de  Chirurgie  de 
Toulouse.'  In  1838-40  he  occupied  the  chaii 
of  zoolog\'  at  the  L'niversity  of  Toulouse  and  in 
the  latter  year  removed  to  Paris,  where  he  made 
a  special  study  of  invertebrates.  In  1850  he 
was  appointed'  professor  of  natural  history  at 
the  Lvc^e  Napoleon,  Paris,  and  in  1855  pro- 
fessor'of  anthropology'  at  the  Mus^e  d'Histoire 
Naturelle,  which  post  he  occupied  until  his 
death.  He  was  elected  to  the  Academy  of 
Sciences  in  1852  and  was  widely  known  by 
his  anthropological  investigations.  He  was  the 
first  expounder  of  the  doctrine  of  phlebenterism , 
and  was  strongly  opposed  to  Darwin's  theories. 
He  was  the  author  of  many  important  works 
on  zoology  and  anthropologj',  among  which  arc : 
'Considerations  sur  les  caracteres  zoologiqucs 
des  rongeurs'  (1840);  <  De  I'Organisation  des 
Animaux  sans  vertebres  des  c6tes  de  la  Manches ' 
(1844);  'Recherches  sur  le  Systeme  neri-eux, 
l'Embr>'Og6nie,  les  Organs  des  Sens,  et  la 
Circulation  des  Ann61ides  >  (1844-5°);  'Physio- 
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logie  Compar^e,  Metamorphose  de  rHomme  et 
des  Animaux'  (1862);  'Souvenirs  d'un  Natu- 
raliste'  (1S54);  'Histoire  Naturelle  des  Anneles 
Marins  et  d'Eau  Douce'  (1865);  'Les  Poly- 
nesiens  et  leurs  Migrations'  (1866);  <  La  Ro- 
chelle  et  ses  Environs'  (iS66);  <  Rapport  sur 
les  Progres  de  I'Anthropologie'  (1867);  <Ch. 
Danvin  et  ses  Precurseurs  franjais'  (1870),  an 
attack  on  Darn-inianism ;  <La  Race  Prussienne' 
(187 1);  'L'Espece  Humaine'  (1877);  <  Nou- 
velles  Etudes  sur  la  Distribution  Geographique 
des  Negritos'  (18S2);  'Hommes  Fossiles  et 
Hommes  Sauvages'  (1884);  'Introduction  a 
r  Etude  des  Races  Humaines'  (1887-9); 
"Theories  Transformistes '  (1892);  a  series  of 
papers  entitled  'Etudes  sur  les  Types  In- 
ferieurs  de  I'Embranchement  des  Anneles'; 
and  he  also  contributed  a  large  number  of 
articles  to  the  'Revue  des  Deux  Mondes'  on 
the  results,  of  his  scientific  researches  along  the 
Atlantic  and  Mediterranean  coasts  and  through- 
out Italy  and  Sicily. 

Quatrefoil,  kat'er-foil,  in  architecture,  an 
opening  or  a  panel  divided  by  cusps  or  folia- 
tions into  four  leaves,  or  more  correctly  the  leaf- 
shaped  figure  formed  b)-  the  cusps.  It  is  an  or- 
nament which  has  been  supposed  to  represent  the 
four  leaves  of  a  cruciform  flower,  and  is  com- 
mon in  the  tracery  of  Gothic  windows.  Bands 
of  small  quatrefoiis  are  much  used  as  ornaments 
in  the  perpendicular  Gothic  style,  and  some- 
times in  the  decorated. 

Quatremere,  katr-mar,  Etienne  Marc,  French 
Orientalist:  b.  Paris,  France,  12  July  17S2; 
d.  there  iS  Sept.  1857.  He  was  educated  at 
the  College  de  France,  was  employed  at  the 
Bibliotheque  Imperiale  in  1807,  and  in  i8og 
accepted  the  chair  of  Greek  in  the  University  of 
Rouen.  He  was  elected  to  the  French  Institute 
in  1815,  became  professor  of  Hebrew  at  the 
College  de  France  in  181 9,  and  in  1838  was 
made  professor  of  Persian  in  the  School  for 
Living  Oriental  Languages.  He  made  numer- 
ous valuable  translations  and  was  author  of 
important  geographical  and  historical  works  in 
addition  to  his  work  as  an  Orientalist .  He  pub- 
lished: 'Recherchcs  Critiques  et  Historiques 
sur  la  Langue  et  la  Litt^rature  de  I'Egy'pte' 
(1808) ;  'Memoires  geographiques  et  historiques 
sur  rEg>-pte'  (1811);  'Memoir  le  sur  Naba- 
teens'  (1835);  'Histoire  des  Mongols  de  la 
Perse'  (1836);  'Histoire  des  Sultans  Mame- 
louks'  (1837-45);    etc. 

Quatremere  de  Quincy,  de  kari-se,  Antoire 
Chrysostome,  French  archsologist  and  poli- 
tician: 1).  Paris,  28  Oct.  1755;  d.  there  8  Dec. 
1849.  He  was  prominent  politically  under  the 
republic,  consulate,  empire,  and  restoration, 
in  1791  having  been  deputy  to  the  legislative 
assembly  for  Paris.  After  the  dissolution  of 
the  assembly,  he  was  13  months  in  prison,  and 
after  the  proscriptions  of  1793  he  became  one 
of  the  leaders  of  the  insurrection  of  5  Oct.  1795, 
for  which  he  was  condemned  to  death.  He 
was  later  acquitted  and  in  1797  represented  the 
Seine  in  the  council  of  five  hundred,  but  for  his 
opposition  to  the  revolutionists  was  banished, 
5  Sept.  1797.  The  consuls  recalled  him  in 
1799,  and  in  1800  he  was  appointed  secretary 
to  the  council  of  the  department  of  the  Seine; 
later  was  appointed  to  the  class  of  history  and 
ancient  literature  in  the  national  institute; 
was  made  permanent  secretary  of  the  Academy 


of  Beaux- Arts  in  1816,  and  was  editor  in  that 
department  of  the  'Journal  des  Savants'; 
elected  professor  of  archaeology  at  the  Royal 
Library  in  1 818  and  serving  as  deputy  in  1820-1. 
He  wrote:  '  Dictionnaire  de  I'Architecture' 
(1786-182 5);  'Histoire  de  la  Vie  et  des  Ou- 
vrages  de  Rafael'  (1824);  'Canova  et  ses 
Ouvrages'  (1834);  'Le  Jupiter  Olympien,  ou 
I'art  de  la  sculpture  antique'  (1814);  a  treatise 
on  ancient  sculpture  in  ivory  and  gold ;  '  Essais 
sur  I'lmitation  dans  les  Beaux-Arts'  (1823); 
•Monuments  et  Ouvrages  d'art  antique  resti- 
tues'  (2  vols.,  1S26-8);  'Histoire  de  la  vie  et 
des  Ouvrages  des  plus  celebres  Architectes' 
(1836):  etc, 

Quatrocento,  kwat-r5-ch6n't0,  in  art,  a 
term  applied  to  the  characteristic  style  of  the 
artists  of  the  14th  century;  it  was  hard,  rigid, 
and  peculiar  in  color  as  well  as  in  form  and 
pose.  It  was  the  intermediate  stage  of  that 
progressive  period  of  art  which,  commencing 
with  Fra  Angelico,  reached  excellence  with  Leo- 
nardo da  Vinci. 

Quay,    kw5,    Matthew    Stanley,    American 
politician:    b.  DUlsburg,  York  County,  Pa.,  30 
Sept.  1833;   d.  Beaver,  Pa.,  28  May  1904.     He 
was  graduated  from  Jefferson  College  in  1850, 
studied  law,  was  admitted  to  the  bar  in  1854, 
and  elected  prothonotary  of  Beaver  County  in 
1856  and  1859.      During  the  Civil  War  he  was 
in  active  service  as  colonel  of  the  134th  Penn- 
sylvania regiment,  being  present  at  the  battle 
of  Fredericksburg;    he  was  also  assistant  com- 
missary general  of  Pennsylvania,  State  military 
agent  at  Washington,  and  military  secretary  to 
the  governor.      In  1S65-7  he  was  a  member  of 
the  Pennsylvania  legislature;    in   1872-8,  and 
again  in  1879-82,  he  was  State  secretary;    re- 
corder for  the  city  of  Philadelphia  in  1878-9; 
and  State  treasurer  in  1885.     As  early  as  1869 
he  was  secretary  of  the  executive  committee 
of  the  Republican  State  committee,  and  after 
that    became    the    undisputed    leader    of    his 
party   in    Pennsylvania.     In   national   politics 
he  was  a  member  of  the  Republican  national  _ 
committee  after  1S85.  and  in  1SS8  was  its  chair-  " 
man,  conducting  a  successful  Presidential  cam-l 
paign.     In  1887  he  was  elected  United  States! 
Senator,    serving    continuously   till    1899;     in.! 
that  year  a  deadlock  in  the  legislature  preventedl 
his  re-election.     This  was  in  part  owing  to  thel 
fact  that  in  1898,  on  the  failure  of  the  People's! 
Bank  where  State  funds  were  deposited,  he  had 
been  accused  of  being  party  to  a  conspiracy  for 
the  misappropriation  of  puc;lic  funds;   the  tria" 
occurred  in  April  1899,  and  resulted  in  his  ac-^ 
quittal.     He  was  then  appointed   Senator  aa 
interim  by  the  governor,  and  elected  to  the  Sen-| 
ate  in  igoi  for  the  term  expiring  in   1905.      Ir 
the  Senate  he  was  one  of  the  strongest  oppo-' 
nents  of  the  Panama  Canal.     His  power  as 
political  organizer  lay  chiefly  in  his  adroit  meth- 
ods of  reconciling  opposing  factions  and  hos-^ 
tile  interests.     A  striking  example  of  this  was 
his  method  of  meeting  the  reform  movement  of 
1902  by  supporting  as  candidates  for  governor 
of  the  State  and  mayor  of  Philadelphia,  men 
who  were  endorsed  by  the  reformers  and  not 
prominent  in  the  regular  Republican  organiza- 
tion, thus  gaining  the  support  of  what  might 
have  been  a  dangerous  opposition. 

Quay,  a  landing-place  along  a  line  of 
coast  or  a  river  bank,  or  round  a  harbor.     They 
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are  usually  constructed  of  stone,  but  sometimes 
of  wood  and  iron.     See  Wharf. 

Quayle,  kwal,  William  Alfred,  American 
Methodist  clergyman  and  author :  b.  Missouri 
i860.  He  was  graduated  from  Baker  Univer- 
sity, Baldwin,  Kan.,  in  1885,  was  ordained  to  the 
Methodist  ministry  the  ne.xt  year  and  has  since 
held  prominent  pastorates  in  Kansas  City  and 
Indianapolis.  He  was  professor  of  Greek  at 
Baker  University  1885-90,  and  president  of  that 
institution  1890-2.  He  has  lectured  widely  and 
has  published:  'The  Poet's  Poet  and  Other 
Essavs'  (1897):  'A  Hero  and  Some  Other 
Folk'  (1900)  ;  'The  Blessed  Life*  (1901)  ;  'The 
Gentleman  in  Literature'    (1902);  etc. 

Quebec,  kwe-bek  (Fr.  ke-bek),  is  one  of  the 
provinces  of  Canada,  the  second  in  rank,  in 
British  North  America.  Its  capital  is  the  city 
of  Quebec. 

Boundaries  and  Extent. — It  is  bounded  on 
the  north  by  Labrador  and  Hudson  Bay,  on  the 
east  by  Labrador  and  the  Gulf  of  Saint  Law- 
rence, on  the  south  by  the  Bay  of  Chaleurs, 
New  Brunswick,  and  the  States  of  Maine.  New 
Hampshire,  Vermont,  and  New  York,  and  on  the 
southwest  by  the  River  Ottawa,  Lake  Temis- 
kaming,  and  the  province  of  Ontario.  Its 
length  is  nearly  1,000  miles  on  a  due  east  and 
west  course,  its  breadth  is  300  miles,  and  its 
area  351.873  square  miles.  The  surface  of  the 
country  is  varied  and  very  picturesque,  embrac- 
ing several  ranges  of  mountains  and  lofty  hills, 
diversified  by  numerous  rivers,  lakes  and  for- 
ests. 

Mountains. — The  Notre-Dame,  or  Green, 
Mountains,  a  continuation  of  the  Appalachian 
Range,  extend  along  nearly  the  whole  of  the 
south  side  of  the  Saint  Lawrence.  That  chain 
runs  more  or  less  far  from  the  river,  and,  after 
crossing  the  frontier  and  the  State  of  Vermont, 
joins  the  Alleghanies.  The  Laurentian  Moun- 
tains skirt  the  northern  bank  of  the  same  river 
and  the  Ottawa,  somewhere  near,  and  some- 
where at  a  distance  of  10,  15,  or  30  miles  from 
the  banks,  but  130  miles  west  of  Montreal  cross 
the  Ottawa  and  curve  in  the  direction  of  Kings- 
ton, whence  they  run  westward  to  the  shores 
of  Lakes  Superior  and  Huron. 

Rivers,  Lakes,  and  Islands. — Quebec  abounds 
in  large  rivers,  bays,  and  lakes.  The  Saint  Law- 
rence, navigable  for  ships  of  over  5,000  tons  as 
far  as  Montreal,  flows  through  almost  the  entire 
length  of  the  province,  receiving,  a  short  distance 
above  Montreal,  the  waters  of  the  Ottawa,  a 
river  600  miles  in  length.  That  last  river  is 
more  abundant  in  water  than  the  Nile  and  the 
Rhine,  and  has  large  tributaries,  the  rivers 
Gatineau  and  Lievre  (Hare),  which  are  over 
200  miles  long,  and  three  others  extending  over 
100  miles  to  the  north.  The  Saint-Maurice, 
which  rises  in  Lake  Oskelaneo  and  empties  into 
the  Saint  Lawrence  at  Three  Rivers,  is  over 
400  miles  in  length  and  is  remarkable  by  its 
enormous  flow  of  water  and  its  falls.  The  prin- 
cipal, named  Shawenegan,  Grand  'Mere,  La 
Tuque,  Les  Piles,  are  wonderful  water-powers. 
Large  pulp  mills  and  paper  factories  have  been 
erected  at  Grand  'Mere  and  at  Shawenegan,  a 
few  years  ago,  and  are  now  the  centre  of  towns 
numbering  5.000  or  6,000  inhabitants.  The 
rtvers  Batiscan,  Sainte  Anne,  Jacques  Cartier, 
and  Montmorency,  the  last  named  famous  for  its 
falls,  also  enter  the   Saint  Lawrence   from  the 


north.  The  Saguenay,  rising  in  Lake  Saint 
John  and  flowing  into  the  Saint  Lawrence  at 
fadousac,  is  one  of  the  most  remarkable  bodies 
of  water  in  the  world,  varying  in  depth  from 
100  to  1,000  feet.  It  is  the  great  "exutoire"  of 
the  Lake  Saint  John,  in  which  flow  six  long 
rivers:  the  principal  one  (the  Peribonca)  is 
400  miles  long  and  navigable  for  30  miles.  The 
Richelieu,  draining  Lake  Champlain,  discharges 
into  the  Saint  Lawrence  from  the  south,  and  so  do 
the  Saint  Francis,  Chaudiere,  Chateauguay,  Va- 
maska,  Etcheniin,  Becanconr.  and  from  the  north, 
Assumption,  Matawan,  and  du  Loup.  The  largest 
lakes  in  the  province  are :  Lake  Saint  John,  with 
an  area  of  360  square  miles,  the  Mistassini.  the 
Temiskaming,  and  the  Temiscouata.  At  three 
places  the  Saint  Lawrence  enlarges  and  forms 
lakes,  named  Saint  Francis,  the  Saint  Louis, 
and  the  Saint  Pierre.  The  principal  islands  in 
the  river  Saint  Lawrence  are  the  islands  of 
Montreal,  of  Orleans,  near  Quebec,  Anticosti, 
and  the  Magdalen  Islands,  situated  in  the  Gulf 
of  Saint  Lawrence,  50  miles  north  of  Prince 
Edward  Island. 

Forests. — The  province  of  Quebec  is  wealthy 
in  forest  lands  and  the  numberless  rivers  and 
their  branches  make  the  handling  of  lumber  ex- 
tremely easy.  The  territory  on  the  north  side 
of  the  Saint  Lawrence  River  is  covered  with 
forests  which  are  to  all  practical  purposes  value- 
less owing  to  the  abundance  of  small  growth. 
Along  the  River  Manicouagan  and  the  Gulf  and 
River  Saint  Lawrence,  the  timber  is  not  only 
of  good  quality  but  grows  in  great  quantity, 
including  even  scattering  pine  of  value.  Ex- 
tending westward  from  the  Manicouagan  to  the 
eastern  watershed  of  the  Gatineau,  pine  of  th'* 
best  quality  is  found,  and  lumbering  has  for  a 
number  of  years  been  successfully  carried  on. 
In  the  district  from  which  the  Saguenay  and 
its  branches  draw  their  waters  is  a  vast  quantity 
of  pine,  spruce,  larch,  and  other  woods.  In  the 
district  drained  by  the  Saint  Maurice  and  its 
tributaries  pine  and  spruce  are  most  abundant. 

In  the  Lower  Ottawa  region,  including  the 
vacant  and  waste  lands  of  the  Crown  on  the 
northern  tributaries  of  the  Lower  Ottawa,  and 
embracing  the  valleys  of  the  rivers  Assumption, 
Dunord,  Petite  Nation,  the  Blanche,  and  du 
Lievre,  in  all  11,256  square  miles,  are  to  be 
found  poplar,  white  and  red  pine,  spruce,  tama- 
rack, and  birch.  In  the  Upper  Ottawa  territory 
is  a  great  pine-growing  district,  but.  while  it  is 
more  valuable  than  the  forests  of  the  southern 
part  of  the  province,  it  has  not  been  worked  to 
the  same  extent  as  that  part,  where  the  marvel- 
ous growth  of  brown  birch,  cedar,  walnut,  maple, 
and  pine  has  been  a  valuable  source  of  income. 
Scattered  throughout  the  province  are  to  be 
found  elm,  beech,  ash,  and  cherry  trees.  The 
area  of  the  lands  on  which  lumber  of  merchant- 
able value  is  to  be  found  (not  including  that 
covered  by  small  growth)  is  116,521  square 
miles,  of  which  31,468  are  covered  with  red  and 
white  pine  and  85.053  with  other  woods. 

Mines. — The  Laurentian  formation,  which  ex- 
tends through  the  central  portion  of  the  prov- 
ince, holds  thick  beds  of  limestone  and  iron  ore, 
titanic  and  magnetic,  phosphate,  plombagine. 
mica,  and  large  deposits  of  graphite.  Farther 
west  the  Laurentian  formation  is  succeeded  by 
the  Potsdam  sandstone.  On  this  rests  a  dolo- 
mitic  limestone,  and  the  limestone  of  the  Lower 
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Silurian  Age,  known  as  the  Chazy  and  Trenton 
groups,  are  affording  the  best  building  stone  of 
the  province.  There  are  many  other  minerals 
in  the  province  of  Quebec ;  but  a  iew  of  them 
only  are  worked  up  (exploitees),  namely,  as- 
bestos, ochre,  chrome,  copper  (near  Sherbrooke), 
lead,  silver,  and  gold  in  Beauce  district.  In 
1901  there  was  a  remarkable  progress  and  in- 
crease manifest  in  the  mining  of  asbestos 
throughout  the  eastern  townships  in  Quebec, 
and  copper  also  assumed  a  more  important  place 
in  the  mining  industry.  The  report  of  the  Bu- 
reau of  Mines  for  1900-1  shows  that  193  pros- 
pecting permits  and  12  mining  licenses  were 
issued,  the  greater  portion  of  these  going  to 
operators  of  asbestos  mines,  who  in  that  year 
employed  1,500  to  2,000  men,  and  whose  prod- 
uct was  valued  at  $1,284,424.  Pig  iron  to  the 
extent  of  14,449  tons  was  extracted  by  the  blast 
furnaces  at  Radnor  and  Drummondville.  The 
total  value  of  the  minerals  extracted  in  the 
province  was  placed  at  $1,727,731,  including, 
with  asbestos  as  its  largest  item,  iron  ore  valued 
at  $30,978;  copper  ore  at  $126,500;  mica  at 
$39,600;  ochre  (calcined)  at  $14,595;  cement  at 
$28,000;  and  granite  at  $146,000.  The  mining 
industry  employed  2,792  workmen,  whose  wages 
amounted  to  $865,110. 

Climate. — The  cold  in  Quebec  in  winter  is 
generally  steady ;  the  thermometer  often  regis- 
ters 20  degrees  below  zero,  and  the  snow,  fall- 
ing to  a  great  depth,  lies  on  the  ground  from 
November  until  April.  The  extreme  heat  of 
summer,  which  is  generally  warm  and  pleasant, 
is  indicated  at  90°.  But  it  is  only  exceptional 
that  it  runs  up  to  that  figure.  Autumn,  which 
lasts  six  or  eight  weeks,  is  the  finest  season  of 
the  year. 

Agriculture. — Vegetation  develops  rapidly  ; 
there  is  a  rich  and  loamy  soil  in  much  of  the 
country.  In  the  large  valleys  of  the  Saint  Law- 
rence, of  the  Ottawa  River,  of  the  Matapedia, 
of  the  Richelieu,  in  the  whole  region  of  Lake 
Saint  John,  and  in  the  eastern  townships  of  the 
province,  farming  is  the  cliief  industry.  The 
principal  crops  are  wheat,  barley,  oats,  rye,  peas, 
buckwheat,  potatoes,  clover,  hay,  and  corn.  The 
lands  lying  in  the  vicinity  of  the  State  of  Ver- 
mont are  given  to  stock  raising  to  a  greater  ex- 
tent than  to  farming,  and  dairying  has  become 
an  important  branch  of  the  trade  of  that  dis- 
trict. As  stated  in  the  report  of  the  minister 
of  agriculture  in  Quebec,  I  Feb.  igo2,  the  con- 
ditions have  rapidly  advanced  and  improved. 
The  success  of  the  plan  of  granting  government 
premiums  to  cheese  factories  has  been  assured, 
up  to  that  time  over  $5,000  having  been  spent 
in  pursuance  of  that  policy,  and  now  the  prod- 
ucts of  such  farms  form  a  large  part  of  the 
income  of  the  farmer.  In  1901  there  were  1,207 
cheese  factories,  445  butter  factories,  and  34a 
factories  of  cheese  and  butter  —  the  products  of 
which  having  a  total  value  of  $12,874,367. 
In  the  stock-raising  districts  horse  and  cat- 
tle breeding  has  assumed  the  most  important 
position,  while  sheep  and  swine  are  also  raised 
to  a  great  extent ;  the  value  of  the  horses,  cat- 
tle, sheep,  and  swine  in  the  province  in  1902 
was  $2,413,416. 

Fisheries. — The  total  yield  and  value  of  the 
fisheries  of  the  province  in  the  same  year  was 
$2,174,459,  salmon  and  cod  making  up  more  than 
half  of  this  total.     The   number  of  vessels   en- 


gaged in  the  fisheries  in  1901  was  786,  having  a 
tonnage  of  25,605,  and  manned  by  6,214  men. 

Trade  and  Commerce. — The  value  of  the  im- 
ports entered  for  home  consumption  by  the  prov- 
ince in  1903  was  $93,183,449,  and  the  value  of 
the  goods  exported  from  the  province  in  the 
same  year  was  $105,841,034.  There  are  183 
banks  (including  branches)  in  the  province,  and 
a  clearing-house  at  Montreal  with  annual  trans- 
actions in  1903  of  $1,113,894,113.  There  are  also 
160  post-office  savings  banks  in  the  province. 
There  were,  in  1903,  3,492  miles  of  steam  rail- 
way and  178  miles  of  electric  railway  in  opera- 
tion in  the  province.  The  value  of  Quebec's 
mineral  production  in  igoi  was  $3,761,639.  The 
receipts  of  the  province  in  1903  were  $4,699,773, 
and  its  expenditures  $4,596,061,  of  which  $418,- 
536  was  used  for  charities  and  $455,185  for  pub- 
lic instruction.  There  are  published  in  Quebec 
15  daily  newspapers,  and  18a  periodicals  of 
other  descriptions,  or  one  for  every  8,355  of 
population. 

Education. — Educational  matters  in  the  prov- 
ince of  Quebec  are  under  the  control  of  a  super- 
intendent of  public  instruction,  assisted  by  a 
council  consisting  of  35  members,  and  divided 
into  committees  for  the  management  of  Ro- 
man Catholic  and  Protestant  schools,  respect- 
ively. Compulsory  school  age  is  from  5  to  16 
years.  The  schools  are  maintained  partly  by 
local  taxation  and  partly  by  government  grants, 
and  are  individually  controlled  by  local  boards. 
There  are  in  the  province  5,379  elementary 
schools,  5(38  model  schools,  1,781  academies,  3 
normal  schools,  19  classical  colleges,  4  univer- 
sities, 4  institutions  for  blind  and  deaf  mutes, 
and  8  schools  of  arts  and  manufactures.  Chief 
among  the  higher  institutions  of  learning  are 
Laval  LIniversity  at  Quebec,  and  McGill  Lhii 
versity  and  the  Presbyterian  College  at  Mon- 
treal. There  are  also  in  the  province  5  indus- 
trial and  the  same  number  of  reformatory 
schools. 

Government. — The  system  of  government 
established  in  Canada  under  the  Union  Act  of 
1867  is  a  federal  union  having  a  general  or 
central  government  controlling  matters  essential 
to  the  general  development,  the  permanency, 
and  the  union  of  the  whole  Dominion,  and  a 
number  of  provincial  organizations,  each  gov- 
erned by  a  lieutenant-governor,  nominated  and 
removable  by  the  government  of  the  Dominion, 
and  advised  by  a  council  responsible  to  the 
people's  representatives,  and  with  a  legislature 
composed  in  Quebec  of  two  houses  —  a  council 
appointed  by  the  Crown,  and  an  elective  assem- 
bly. The  Parliament  of  Canada  consists  of  a 
Senate  and  a  House  of  Commons.  The  Senate, 
as  at  present  constituted,  has  81  members,  24  of 
whom  are  from  Quebec.  The  House  of  Com- 
mons consists  at  present  of  213  members,  the 
basis  of  representation,  fixed  under  the  provi- 
sions of  the  Act  of  Confederation,  being  that 
the  province  of  Quebec  is  always  to  have  65 
representatives,  and  each  of  the  other  provinces 
such  a  number  as  will  give  the  same  propor- 
tion of  representatives  to  its  population  as  the 
number  65  bears  to  the  population  of  Quebec 
as  ascertained  by  a  decennial  census.  In  the 
province  of  Quebec  the  qualifications  for  the  , 
electoral  franchise  are  ownership  or  occupancy  I 
of  real  property,  position  as  teachers  or  clergy-  ' 
men  after  five  months'  domicile  in  electoral  dis-  .' 
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I.   St.  Louis  Gate  and  the  CJrand  AUee.  2.    The  Chateaux  Frontenac,  from  Levis. 
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trict :  income  or  personal  property  of  specified 
amount  —  real,  or  real  and  personal,  valued  at 
$300,  $200,  and  $100  (fishermen).  Income, 
rentiers,  $100;  others,  $300.  Absentees  in  the 
United  States  may  vote  if  they  have  returned 
with  their  families  and  have  resided  in  an  elec- 
toral district  one  month  before  election.  Vot- 
ing in  elections  is  by  ballot.  No  property  qual- 
ification is  demanded  from  a  member  of  the 
Commons,  nor  is  he  limited  to  a  residence  in 
the  district  for  which  he  is  elected. 

Municij'al  Institutions. — The  municipal  or- 
ganization of  the  province  comprises  townships, 
counties,  being  rural  districts  of  no  definite 
area,  parishes,  villages  with  a  population  of  over 
40  families,  towns,  and  cities  erected  by  legisla- 
tive authority.  No  definite  figure  of  population 
is  requested.  The  townships,  parishes,  towns, 
and  villages  are  administered  by  a  mayor  and 
councilors;  the  cities  by  a  mayor,  councilors,  and 
aldermen. 

Judiciary. — The  judiciary  of  the  province 
consists  of  appeal  (King's  Bench),  superior, 
circuit,  and  district  courts.  The  superior  court 
and  King's  Bench  judges  are  appointed  by  the 
governor-general  in  council.  Appeal  can  be  had 
from  superior  courts  to  King's  Bench,  and  from 
King's  Bench  to  the  supreme  court  of  Canada, 
presided  over  by  a  chief  justice  and  five  associ- 
ate judges.  Final  appeal,  e.xcept  in  criminal 
cases,  lies,  by  leave,  to  the  judicial  committee 
of  the  privy  council  of  England.  Police  magis- 
trates and  justices  of  the  peace,  appointed  by 
the  provincial  government,  also  have  their  place 
in  the  administration  of  justice. 

Crozvn  Lands. — The  crown  lands  of  the  prov- 
ince not  yet  settled  form  an  area  of  nearly 
200,000,000  acres,  of  which  about  6,625.000  acres 
have  been  surveyed,  and  are  controlled  by  the 
government  and  administered  by  the  minister  of 
crown  lands.  They  are  sold  at  from  20  to  60 
cents  an  acre,  and  the  purchaser  is  required  to 
take  possession  of  the  land  within  si.x  months 
of  the  date  of  the  sale,  to  occupy  it  during  two 
years,  and  to  fulfil  various  other  obligations 
stipulated  in  the  deed  of  sale. 

Population. — The  population  of  the  province 
in  1903  was  1,682,682,  of  whom  4yy,(&y  dwelt  in 
towns  of  more  than  4,000  in  igoi.  The  number 
of  families  in  the  same  year  was  307,304.  Ro- 
man Catholics  comprised  the  greater  part  of  the 
population,  in  igoi  numbering  1,429,260,  of  whom 
1,322,115  are  French  Canadians.  The  numerous 
churches,  colleges,  and  convents  of  the  province 
attest  at  every  turn  the  wealth  and  power  of 
the  Church,  and  the  tourist  finds  the  whole  land 
practically  parceled  out  among  its  faithful,  as 
far  as  concerns  the  nomenclature  of  the  settle- 
ments and  villages. 

Twenty  miles  east  of  the  city  of  Quebec,  on 
the  banks  of  the  Saint  Law-rence.  is  the  church 
of  Sainte  Anne  de  Beaupre.  more  particularly 
known  as  La  Bonne  Sainte  Anne,  who  for  two 
centuries  has  won  fame  in  Canada  for  miracu- 
lous cures.  This  historic  place  rests  on  a 
little  plateau  under  the  shelter  of  a  lofty  moun- 
tain of  the  Laurentides.  and  consists  of  a  strag- 
gling street  of  wooden  houses,  with  steep  roofs 
and  projecting  eaves.  Here  one  will  see.  on  the 
fete  of  Sainte  Anne  and  at  other  fixed  times, 
a  mass  of  people  from  every  part  of  Canada,  as 
well  as  from  the  United  States.  A  handsome 
gray  stone  church  attests  the  faith  of  the  thou- 


sands who  in  past  years  have  oflfered  their  sup- 
plications at  the  shrine  of  La  Bonne  Sainte 
Anne.  Piles  of  crutches  are  deposited  in  every 
axailable  corner,  as  so  many  votive  offerings 
from  the  countless  cripples  who  have  been  cured 
or  relieved.  The  relic  through  which  all  the 
cures  are  said  to  be  effected  consists  of  a  part 
of  the  finger-bone  of  Sainte  Anne,  which  was 
sent  in  1668  by  the  Chapter  of  Carcassone  to 
Jilonseigneur  de  Laval. 

TIic  Country  Life. — The  situation  of  many  of 
the  villages  of  Quebec  is  exceedingly  picturesque 
when  they  nestle  in  some  nook  by  the  side  of 
river  or  bay,  or  overlook  from  some  hill  a  noble 
panorama  of  land  and  water.  The  spire  of  the 
stone  church  rises  generally  from  tlie  midst  of 
the  houses,  always  making  the  most  conspicuous 
object  in  the  surrounding  landscape.  The 
houses  are,  for  the  most  part,  built  of  wood. 
The  roofs  are  often  curved,  with  projecting 
eaves,  which  afford  a  sort  of  veranda,  under 
which  the  family  sit  in  summer  evenings.  Some 
of  the  more  pretentious  structures,  especially 
tlie  inns,  have  balconies  running  across  the 
upper  story.  Many  of  the  barns  and  outhouses 
have  thatched  roofs,  which  are  never  seen  in 
any  other  part  of  Canada.  The  interiors  are 
very  plainly  furnished,  in  many  cases  with 
chairs  and  tables  of  native  manufacture.  A 
high  iron  stove  is  the  most  important  feature 
of  every  dwelling  in  a  country  where  the  cold 
of  winter  is  so  extreme.  Whitewash  is  freely 
used  inside  and  outside,  and  there  is,  on  the 
whole,  an  air  of  cleanliness  and  comfort  in  the 
humblest  cottage.  No  class  of  the  population 
of  Canada  is  more  orderly  or  less  disposed  to 
crime.  Early  marriages  have  always  been  en- 
couraged by  the  priests,  and  large  families  are 
the  rule  in  the  villages.  The  temperate  habits 
of  the  people  make  them  valuable  employees  in 
mills  and  manufactories  of  all  kinds,  and  until 
a  recent  period  there  was  a  steady  exodus  from 
tlie  province  to  the  manufacturing  towns  of  New 
England.  A  large  proportion  of  the  men  em- 
ployed in  the  lumbering  industry  of  Canada  is 
also  drawn  from  the  province  of  Quebec.  In 
commercial  and  financial  enterprises,  however, 
the  French  Canadians  cannot  compete  with  their 
fellow  citizens  of  British  origin,  who  practically 
control  the  great  commercial  undertakings  and 
banking  institutions  of  Quebec,  especially  in 
Montreal.  But  they  are  remarkably  progressing 
in  that  line.  Nor,  as  a  rule,  could  they  compare 
formerly  with  the  English  population  as  agricul- 
turists. But  they  have  largely  improved  their 
methods  of  farming,  and  they  have  established 
in  every  parish  butter  and  cheese  factories. 
The  French  population  also  had  less  enterprise 
and  less  disposition  to  innovations.  But  they  do 
adopt  new  machines  and  improved  agricultural 
implements  like  the  people  of  the  other  prov- 
inces of  Canada. 

Literature. — In  times  past  there  was  no  na- 
tive literature,  and  little  general  culture,  except 
in  small  select  circles  at  Quebec  and  at  Mon- 
treal ;  but  during  the  past  half-century,  with  the 
increase  of  population,  the  establishment  of  col- 
leges and  universities,  the  dissemination  through- 
out of  classical  education,  and  the  development 
of  self-government,  the  French  Canadians  have 
created  for  themselves  a  literature  which  shows 
that  they  inherit  much  of  the  spirituality  and 
brilliancy     of    their     race.     The     histories     and 
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poems  have  attracted  much  attention  m  France, 
and  some  of  their  hterary  works  have  heen 
awarded  prizes  hy  the  French  Academy.  In 
history  mention  should  be  made  of  the  names 
Garneau,  Ferland,  Suite,  Tasse,  Turcotte,  Dionne, 
Casgrain,  Gosselin,  Le  Moine,  Gagnon,  Myrand, 
etc : ;  in  poetrv.  Cremazie,  Chauveau,  Frechette, 
Poisson,  Lemay,  Chapman,  and  many  others ;  m 
science,  Hamcl,  Laflamme,  De  Foville,  etc.  In 
art  some  progress  has  been  made,  and  young 
men  go  to  the  Paris  schools  from  time  to  time. 
The  only  sculptor  of  original  merit  that  Canada 
has  yet  produced  is  Hebert,  a  native  of  Quebec, 
whose  statues  of  eminent  Canadians  stand  in 
several  places.  Science  has  not  made  as  much 
progress  as  belles-lettres  and  history,  though 
Laval  University  has  among  its  professors  rnen 
who  have  done  creditable  work  in  mathematics, 
geology,  chemistry,  and  physics.  In  romance, 
however,  little  has  been  done,  except  by  Mar- 
mette,  Lemay,  and  a  few  others. 

History. — Jacques  Cartier  discovered  and  ex- 
plored the  Saint  Lawrence  in  1535,  but  it  was 
not  until  1608  that  Samuel  de  Champlain 
founded  the  present  city  of  Quebec,  which,  at 
the  end  of  12  years,  had  a  population  of  only 
60  persons.  The  Recollets  were  the  first  mis- 
sionaries. The  Jesuits  came  to  the  settlement 
in  1634,  and  thereafter  played  a  leading  part  in 
its  history.  Montreal  was  founded  in  1642  by 
Maisonneuve ;  but  for  many  years  as  an  agri- 
cultural or  commercial  settlement  New  France, 
as  it  was  called,  remained  a  failure,  its  only 
trade  being  the  fur  trade.  A  change  came  under 
Louis  XIV.,  when  a  systematic  effort  began  to 
make  the  colony  the  starting  point  of  a  French 
and  Catholic  empire  which  should  embrace  the 
whole  of  the  continent.  The  result  of  this 
policy  was  a  century-long  contest  between  the 
two  races,  which  began  in  1689  with  the  second 
advent  of  Count  de  Frontenac  as  governor  of 
New  France,  and  ended  in  1759  with  the  capture 
of  Quebec  by  a  British  army  under  Wolfe.  The 
capitulation  of  Montreal  in  1760  completed  the 
English  conquest  of  Canada,  which,  with  all  its 
dependencies,  was  in  1763  formally  ceded  to 
the  British  crown. 

The  policy  of  the  conquerors  toward  New 
France  was,  from  the  appointment  of  Gen.  Mur- 
ray, a  liberal  one,  and  in  1774  took  definite  form 
in  what  was  known  as  the  Quebec  Act,  by 
which  the  British  Parliament  assured  the  French 
Canadians  the  free  exercise  of  their  religion,  the 
enjoyment  of  their  civil  rights,  and  the  protec- 
tion of  their  own  civil  laws  and  customs.  The 
act  also  annexed  larger  territories  to  the  prov- 
ince of  Quebec,  and  provided  for  a  governing 
council  partly  composed  of  Catholics,  and  for 
the  administration  of  the  criminal  laws  as  in 
use  in  England.  There  was,  however,  constant 
strife  between  the  conquering  and  the  conquered 
race,  the  object  of  which  was  to  amalgamate  the 
two  races,  and  to  put  an  end  to  it  Parliament  in 
r79i  divided  Canada  into  two  provinces  —  Lower 
Canada,  or  Quebec,  for  the  French,  and  Upper 
Canada  (now  Ontario")  fnr  the  British,  many 
of  whom  had  fled  thence  from  the  L^nited  States 
at  the  close  of  the  Revolutionary  War,  Each 
province  was  to  have,  besides  the  governor  who 
represented  the  Crown,  a  legislative  council  nom- 
inated by  the  Crown,  and  an  assembly  elected 
by  the  people  for  four  years.  But  the  two 
races  were  not  separated  by  the  division  of  the 


province,  and  in  1S41,  after  a  long  and  stormj 
agitation,  a  reunion  of  the  provinces  was  ef- 
fected under  the  name  of  the  Province  of  Can- 
ada, and  with  it  the  establishment  of  responsible 
government.  The  legislature  consisted  of  a 
council  and  assembly,  each  province  being  repre- 
sented in  the  assembly  by  42  members,  84  in  all, 
elected  by  the  people ;  and  the  council  numbered 
20  members,  appointed  by  the  Crown.  This  ar- 
rangement lasted  until  1867,  when  it  gave  way 
to  a  union  of  the  provinces  of  British  North 
America.  The  way  for  confederation  was 
cleared  by  a  convention  of  representatives  of 
all  the  provinces,  held  in  Quebec,  in  October 
1864,  which  unanimously  adopted  a  set  of  reso- 
lutions embodying  the  conditions  on  which  the 
provinces,  through  their  delegates,  agreed  to  a 
federal  union.  These  resolutions  were  duly 
laid  before  the  various  legislatures  and  adopted 
in  the  sliape  of  addresses  to  the  Queen,  whose 
sanction  was  necessary  to  embody  the  wishes  of 
the  provinces  in  an  imperial  statute ;  and  in 
February  1867  the  British  North  America  Act 
was  passed  by  Parliament.  On  i  July  of  the 
same  year  the  union  of  the  provinces  of  Can- 
ada, Nova  Scotia,  and  New  Brunswick  was  pro- 
claimed under  the  name  of  the  Dominion  of 
Canada,  the  names  of  L^pper  and  Lower  Canada 
being  changed  at  the  same  time  to  Ontario  and 
Quebec. 

Consult:  Parkman,  'France  and  England 
in  North  America'  ;  Kingsford,  'History  of 
Canada':  Smith,  'Canada  and  the  Canadian 
Question':  Garneau,  'History  of  Canada';  and 
Turcotte,   'Le  Canada  sous  I'Union.' 

A.    B.    ROUTHIER, 

Chief  Justice  Superior  Court  for   the  Province 
of  Quebec. 

Quebec,  founded  by  Samuel  Champlain  in 
1608,  is  the  seat  of  the  Provincial  Government. 
It  is  situated  on  the  northeastern  end  of  a 
narrow  promontory,  which  is  bounded  to  the 
southward  by  the  River  Saint  Lawrence,  and  to 
the  northward  by  the  valley  of  the  St.  Charles. 
The  cliffs  on  the  St.  Lawrence  side  run  up  the 
river  for  many  miles,  and  average  between  20a 
and  300  feet  in  height.  The  earliest  buildings 
were  constructed  along  the  narrow  shore  at  the 
foot  of  Cape  Diamond,  and  gradually  extended 
to  what  is  now  the  Lower  Town.  In  the  course 
of  time  Champlain  transferred  his  residence  to 
the  summit  of  the  rock,  and  soon  other  buildings 
arose  which  marked  the  beginnings  of  the  Upper 
Town.  In  a  few  places  in  the  Lower  Town  a 
part  of  the  river  bed  has  been  reclaimed,  par- 
ticularly near  the  old  palace  of  the  Intendants ; 
but  wnih  these  exceptions  the  streets  follow  the 
original  plan.  Winding  roads,  cut  out  of  the  rock, 
and  flights  of  steps,  lead  from  the  Lower  to  the 
Upper  Town,  the  streets  of  which  bear  the  names 
originally  given  to  them.  Quebec  claims  the 
distinction  of  being  the  one  walled  city  of  the 
north,  and  although  the  march  of  progress  has 
introduced  many  innovation.s,  it  has  been  power- 
less to  destroy  the  impress  of  the  founder,  .^t 
the  time  of  the  death  of  Champlain,  in  1635.  the 
entire  population  of  Quebec  was  only  80  per- 
sons. But  shortly  after,  as  a  result  of  the  cir- 
culation of  the  "Relations'"  of  the  Jesuits  in 
the  mother  country,  an  effort  was  made  to  col- 
onize New  France.  The  first  fruits  of  this 
rnovement  were  the  establishment  of  the  L^rsu- 
line    Convent    and    the    Hotel    Dieu.    in     1639. 
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QUEBEC 

These  two   institutions,   which  have  ever   since  oration   of   the   peace   concluded   with   the    Iro- 

exercised   a   beneficent   influence,   were   founded  quois.     It  was  opened  in    1650.     The  pillars  of 

by  the  zeal  of  two  noble  women,  Madame  de  la  the  present  church  date  from  1647,  the  Towers 

Peltrie,  and   Madame  d'Aiguillon,  whose  names  from    1684,   and   the   remainder   of   the   building 

are  consecrated   in   the  pages  of   Canadian  his-  from    1745.     The    paintings    in    the    Cathedral, 

tory.     The   Ursuline   Convent  has   continued  to  brought   from    France,    are    very    valuable,    and 

be  the  centre  of  education  for  the  girls  of  Que-  there    are    many    costly   vestments    of   an    early 

bee,  both  French  and  English.     In  this  institu-  date.     Notre  Dame  des  Victoires,  in  the  Lower 

tion,  the  Old  World  and  the  New  run  side  by  Town,  was  commenced  in  1688  under  the  name 

side.     The  rule  of  the  order  is  the  same  as  in  of    Notre    Dame   de    la   Victoire.     After    Phips 

1639.     In  the  nave  of  the  convent  chapel  repose  besieged   Quebec   in    1690,   a   pilgrimage   to   the 

the  remains  of  die  Marquis  de  Montcalm;  and  church  was  organized,  and  in   171 1,  on  the  de- 

in    the    Chapel    of   the    Saints,    through    all    the  struction  of  Walker's  fleet  off  Egg  Island,  the 

startling  changes   of  two   centuries,   the   Votive  name  of  Notre  Dame  de  la  Victoire  was  changed 

Lamp,    first    trimmed    by    Marie    Repentigny    in  to  Notre  Dame  des  Victoires.     During  the  siege 

the    days   of   the    French    regime,    is    still    kept  of    Quebec    in    1759,    only    the    walls    were    left 

steadfastly  burning.     The   Seminary  of  Quebec,  standing.     Of  the  modern  Catholic  churches  the 

founded  in  1668,  is  another  institution  in  which  Franciscan's  is  the  most  beautiful.     It  was  built 

the  customs  of  the  Old   World  are  preserved,  for  the  perpetual  adoration  of  the  Blessed  Sac- 

From   the    seminary    sprang   the    famous    Laval  rament. 

University,  the  chief  seat  of  learning  in  the  After  the  Treaty  of  Paris  in  1763,  English 
province  for  the  French  population.  services  were  held  by  the  Protestants  in  the 
From  the  earliest  times  Quebec  has  been  Church  of  the  Recollets.  The  drum  was  beaten 
fortified.  In  1535,  Jacques  Cartier  built  a  rude  at  half  past  ten  for  the  Mass  of  the  Recollets, 
fort  at  the  mouth  of  the  river  Lairet,  and  in  at  the  conclusion  of  which  the  fathers  tolled 
1608  the  "Habitation"  constructed  near  the  site  the  bell  for  the  English  service.  The  English 
of  the  present  Champlain  Market,  was  mounted  Cathedral,  situated  on  the  site  of  the  Recollet 
with  cannon  to  protect  the  inhabitants  against  Church,  was  commenced  in  1804.  The  paint- 
the  incursions  of  the  Indians.  Twenty  years  ings  in  the  Archbishop's  Palace,  and  in  the 
after  a  fort  was  erected  on  the  crest  of  the  L'rsuline  Convent  and  Laval  University,  are 
rock,  which  served  as  a  residence  for  the  in-  amongst  the  most  valuable  in  Canada.  In  the 
vader  Kertk  until  1632.  Frontenac  put  into  Governor's  Garden  is  a  monument  which  always 
execution  the  first  scheme  for  enclosing  the  appeals  to  strangers.  It  is  a  plain  granite  col- 
town  with  a  wall,  but  like  all  the  French  works  uiiin.  On  one  side  it  bears  the  name  of 
of  defense,  the  profit  of  the  contractor  was  of  Wolfe,  and  on  the  other  the  name  of  Mont- 
more  importance  than  the  solidity  of  the  work-  calm,''^  and  on  the  base  this  simple  inscription : 
manship.  In  1720,  a  new  scheme  was  under- 
taken. Large  sums  of  money  were  expended  Mortem  virtus  communem 
from  year  to  year  but  when  Wolfe  came  before  Monu™nu™""p°os'teritas 
Quebec  m  1759,  the  root  of  rotten  walls  could  Dedit. 
be  seen  500  yards  off.     After  the  battle  of  the 

Plains,  temporary  works  were  constructed  in  It  is  the  only  instance  on  this  continent  of  a 
front  of  the  old  walls.  In  1783  a  temporary  common  monument  to  the  victor  and  the  van- 
citadel  was  commenced  beyond  the  line  of  forti-  quished.  Near  the  jail  is  the  monument  to 
fication,  and  the  remains  of  these  works,  still  Wolfe,  with  its  inscription  "Here  Died  Wolfe 
visible,  are  erroneously  referred  to  in  local  Victorious,"  and  a  little  farther  on,  along  the 
guide  books  and  maps,  as  of  French  origin.  In  Ste.  Foy  Road,  is  the  column  to  the  memory  of 
1823  the  British  Government  undertook  a  com-  the  French  who  fell  in  their  endeavor  to  retake 
prehensive  scheme  of  defense,  the  main  parts  Quebec  in  1760.  The  name  of  the  English 
of  which  are  in  excellent  repair  to-day.  The  general,  Murray,  is  also  prominent  on  this  col- 
picturesque  old  gates  have  been  demolished,  and  unin.  These  monuments  of  stone  are  more 
in  two  instances,  arches  in  keeping  with  the  eloquent  than  words  of  the  harmony  existing 
walls,  have  replaced  them,  and  the  Martello  between  two  races,  mingling  with  each  other. 
Towers,  overlooking  the  Plains  of  Abraham,  and  still  preserving  their  own  laws,  their  Ian- 
stand  as  originally  built.  The  Fortress  of  Que-  guage  and  their  religion.  In  the  Upper  and 
bee  comprises  the  citadel  on  Cape  Diamond,  Lower  Town  markets  may  be  witnessed  scenes 
where  the  governor  general's  quarters  are  sit-  typical  of  French  Canadian  habitant  life,  and 
uated,  the  town  lines,  and  the  forts  on  Levis  even  in  the  streets  through  which  the  electric 
Heights.  The  citadel  is  garrisoned  by  the  Royal  cars  run  we  may  trace,  at  all  times,  the  features 
Canadian  Artillery.  _  of  the  French  regime.  The  boys  of  the  Semi- 
Quebec  has  nine  parish  churches  belonging  nary  still  wear  the  long  blue  coat  piped  with 
to  the  Catholics,  four  others  in  the  charge  of  white,  with  green  sashes,  as  they  did  200  years 
chaplains,  and  thirteen  chapels  attached  to  re-  ago.  The  nuns  passing  to  and  fro  in  their  pre- 
ligious  communities,  open  to  the  public.  The  scribed  costumes;  the  priests  in  their  cassocks. 
Church  of  England  is  represented  by  the  Eng-  the  habitants  in  their  old-fashioned  vehicles 
lish  Cathedrah  and  six  churches,  while  the  or  rude  sleighs,  look  out  of  place  in  the  20th 
Methodists,  the  Presbyterians,  and  the  Baptists,  century;  and  yet  the  people  of  Quebec  would 
have  each  separate  places  of  worship.  The  not  welcome  any  change.  The  city,  however, 
first  parish  church  was  erected  in  1633  under  keeps  pace  with  the  times  in  other  respects, 
the  name  of  Notre  Dame  de  la  Recouvrance ;  The  streets  are  well  paved,  well  lighted,  always 
but  it  was  destroyed  in  1640.  In  1647  the  clean.  All  the  waste  places  possible  are  con- 
French  Cathedral  was  commenced  under  the  verted  into  small  gardens,  and  there  is  an  ex- 
name  of  Notre  Dame  de  la  Paix,  in  commem-  cellent  civic  administration.  The  hotel  accom- 
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modation,  especially  since  the  construction  of  tlie 
Chateau  Frontenac.  is  the  best  in  Canada.  1  he 
Parliament  buildings  and  grounds,  the  city- 
hall,  the  court-house  and  other  public  build- 
ings, are  better  than  in  the  larger  cities  of 
Canada,  and  vet  there  is  still  so  much  which 
belongs  to  a  by-gone  age.  According  to  the 
census  of  1901,  the  population  of  Quebec  is 
68,840,  a  very  large  proportion  of  which  is 
composed   of   French. 

Most  of  the  English  reside  in  the  Upper 
Town,  although  there  is  no  marked  division. 
The  Grande  Allee  is  the  principal  thorough- 
fare, and  contains  many  fine  dwellings.  At 
one  time  the  lumber  trade  flourished,  and  as 
large  fortunes  were  amassed  the  wealthy  mer- 
chants and  traders  built  country  seats  along  the 
Sillery  Road ;  but  they  are  now  mostly  deserted. 
Ship  building  was  also  a  great  industry  for 
many  years,  as  very  large  vessels  were  built 
there,  but  nothing  now  remains.  The  leather 
and  shoe  trade  still  give  employment  to  thou- 
sands. The  commercial  and  financial  institutions 
are  controlled  to  a  large  extent  by  the  Eng- 
lish. The  Lower  Town  is  principally  devoted 
to  business,  and  the  suburbs  of  Saint  Roch  and 
Saint  Sauveur  to  manufacture  and  the  dwell- 
ings of  the  working  classes.  The  small  arms 
and  the  ammunition  for  the  militia  are  manu- 
factured in  Quebec.  The  port  of  Quebec  is 
always  active  in  season,  but  Montreal  has  ab- 
sorbed a  great  deal  of  the  commerce.  The 
bridge  which  is  being  built  across  the  Saint 
Lawrence  will  bring  the  grain  from  all  quarters 
to  Quebec,  and  its  future  commercial  life  may 
assume  large  proportions.  As  the  seat  of  gov- 
ernment, it  will  always  retain  a  prominent 
place,  and  in  its  immediate  vicinity  there  are 
so  many  places  of  picturesque  and  historic  in- 
terest: Wolfe's  Co\e;  the  place  where  the  gal- 
lant Montgomery  fell  in  1775 ;  the  Heights  of 
Levis ;  the  Island  of  Orleans :  the  Village  of 
Beauport,  with  Montcalm's  headquarters ;  In- 
dian Lorette ;  the  Falls  of  Montmorency,  with 
Wolfe's  House :  the  Shrine  of  Ste.  Anne,  and 
the  numerous  places  which  may  be  reached  bv 
the  C.  P.  R.,  the  G.  T.  R.,  the  Intercolonial 
Ry.,  the  Great  Northern,  the  Quebec  and  Lake 
Saint  John,  and  the  boats  of  the  Richelieu  and 
Ontario  Navigation  Co.  But  the  perpetual 
charm  of  Quebec,  apart  from  its  magnificent 
situation,  lies  in  the  fact  that  it  is  t'ne  cradle 
of  New  France:  that  upon  its  lofty  rock  a  drama 
was  fought  which  decided  the  fate  of  a  conti- 
nent; that  from  its  institutions,  scarcely  altered 
by  the  flight  of  three  centuries,  men  went  forth 
to  rescue  for  civilization  an  untamed  wilderness, 
and  paved  the  way  for  the  great  Republic  of  the 
United  States. 

A.  G.  Doughty, 
Author  of   ^Quebec   Under  Two   Flags.'' 

Quebec  Act,  the  administrative  measure 
passed  by  the  British  Parliament  in  1774,  for  the 
purpose  of  adding  the  regions  extending  to  the 
Ohio  and  Mississippi  over  which  the  French  had 
exercised  authority,  to  the  province  of  Quebec, 
which  had  been  limited  by  the  Proclamation  of 
1763  to  an  area  of  about  loo.ooo  square  miles 
along  the  central  Saint  Lawrence.  The  Act  es- 
tablished also  the  body  of  the  French  customary 
law  as  the  permanent  civil  code  of  the  region, 
the  introduction  of  English  civil  law  among  the 


French-speaking  inhabitants  having  been  found  f 
impracticable:  it  admitted  also  to  a  partial  fran- 
chise the  Roman  Catholic  population,  guarantee- 
ing them  freedom  of  public  worship,  confirming 
them  in  the  possession  of  their  ancient  churches 
and  revenues,  but  withholding  from  them  repre-  ^ 

sentative  institutions,  authority  over  this  vast 
territory  being  vested  in  a  council  appointed  by 
the  executive  power  of  Great  Britain. 

The  Act,  which  had  for  its  main  motives  the 
welfare  of  the  French  Canadians  and  the  secur- 
ity and  unhampered  progress  of  the  colonies  and 
(if  colonial  trade,  was  viewed  with  indifference 
by  the  Canadians,  was  unpopular  in  England, 
aroused  the  indignation  of  the  older  American 
colonies,  and  had  considerable  influence  in  di- 
recting the  early  course  of  the  Revolution.  To 
it  the  Declaration  of  Independence  refers  as 
follows: 

"Abolishing  the  free  system  of  English  laws 
in  a  neighboring  province,  establishing  therein  an 
arbitrary  government,  and  enlarging  its  bound- 
aries so  as  to  render  it  at  once  an  example  and 
fit  instrument  for  introducing  the  same  absolute 
rule  in  these  colonies."  For  opposing  views  on 
the  measure,  consult:  Coffin,  'The  Quebec  Act 
and  the  American  Revolution'  in  The  Yale 
Reviciv  (1895)  ;  and  Bancroft,  'History  of  the 
United  States,'  Vol.  IV.,  chap.  v.   (1884). 

Quebec,  Battle  of.  See  Colonial  Wars  in 
America. 

Quebracho,  ke-brii'cho,  the  name  given  to 
several  trees  of  dififerent  genera,  but  with  similar 
qualities,  indigenous  to  South  America,  valuable 
alike  for  their  wood  and  tlieir  bark.  The  red 
quebracho  (Loxopterygiuin  lorentii,  family  Ana- 
cardiacca-)  is  very  hard,  but  splits  easily.  The 
bark  and  wood  are  used  in  tanning.  The  white 
quebracho  (Aspidosfcriiia  quebracho)  is  used 
for  wood-engraving.  Its  bark  contains  an  alka- 
loid (quebrachin)  and  is  used  therapeutically 
as  a  remedy  for  asthma,  being  employed  as  a 
decoction  and  a  tincture.  Its  action  is  to  lower 
the  action  of  the  heart  without  harmful  result. 
Quechua,  ka'chwa.  See  Quichua. 
Quedah,  ka'da,  or  Kedah,  Malay  Penin- 
sula, on  the  west  coast  of  the  peninsula,  but  be- 
longing to  Siam.  It  is  bounded  on  the  south 
by  the  British  province  of  Wellesley  and  the 
province  of  Perak.  Area,  3,600  square  miles. 
Pop.  est.  (1903)  32,500. 

Queen,  the  wife  of  a  king,  or  the  female 
sovereign  of  a  kingdom.  In  Britain  she  is  either 
merely  a  queen-consort,  the  king's  wife,  and  his 
subject,  not  his  equal,  on  an  equal  footing,  save 
as  provided  by  law,  with  the  rest  of  his  sub- 
jects; or  she  is  a  queen-regent,  regnant,  or 
sovereign,  holding  the  crown  in  her  own  right, 
as  did  Elizabeth  or  Victoria.  The  queen-dow- 
ager, widow  of  the  king,  retains  most  of  the 
privileges  pertaining  to  a  queen-consort.  It  is 
liigh  treason  to  compass  or  imagine  the  death 
of  a  queen-consort,  or  to  violate  her  person ; 
and  if  the  consort  is  consenting,  she  is  equally 
guilty.  Under  the  constitution  of  Prussia, 
Sweden,  Belgium,  and  other  European  coun- 
tries a  woman  cannot  be  queen-regent. 

Queen  Adelaide  Archipelago,  belonging 
to  Chile,  at  the  west  entrance  to  the  Strait  of 
Magellan ;  separated  from  the  mainland  by 
Smyth  Channel,  The  islands  are  mountainous 
and  present  rugged  faces  to  the  sea.  The  sum- 
mits of  some  are  snow-capped  during  the  year; 
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but  the  vegetation  at  the  base  is  varied  and,  for  a 
short   season   luxuriant. 

Queen  Anne  Style.  See  Renaissance. 
Queen  Anne's  Bounty,  a  fund  established 
for  the  enlargement  of  the  incomes  of  the  holders 
of  the  poorer  incumbencies  in  the  Established 
Church  of  England,  and  to  aid  incumbents  in  re- 
building parsonages  by  granting  advances  of 
money.  It  was  created  by  royal  charter  of 
Queen  Anne,  confirmed  by  act  of  the  parlia- 
ment, by  which  the  first  fruits  (the  whole  of  the 
first  year's  profits)  of  all  spiritual  preferments, 
and  the  tenth  part  of  the  annual  profits  of  the 
same  —  both  of  which,  prior  to  the  reign  of 
Henry  VIII.  had  been  paid  into  the  papal  treas- 
ury, but  were  then  annexed  to  the  crown  —  are 
set  aside  to  form  this  perpetual  fund.  The  fund 
is  administered  by  a  board  of  governors  consist- 
ing of  high  ecclesiastical  dignitaries,  the  speaker 
of  the  house  of  commons,  privy  councillors, 
chancellors  of  the  universities,  etc.  It  amounts 
to  over  $25,000,000,  and  the  annual  grants  to  over 
$75,000.  To  encourage  private  benefaction,  the 
board  of  governors  may  give  $1,000  to  incum- 
bencies of  not  exceeding  $225  a  year  where  an 
equal  or  greater  sum  is  voluntarily  contributed. 

Queen  Anne's  Pocket-Melon.  See  Melons. 

Queen  Anne's  War.  See  Colonial  Wars 
IN  America. 

Queen  of  the  Antilles,  a  name  given  to  the 
island  of  Cuba  on  account  of  its  superior  natural 
advantages. 

Queen  Charlotte  Islands,  a  group  off  the 
coast  of  Canada,  belonging  to  the  Province  f 
British  Columbia ;  about  100  miles  from  the 
mainland  and  135  miles  northwest  of  Van- 
couver Island.  Area,  5,100  square  miles.  The 
largest  islands  are  Graham  and  Moresby,  each 
about  160  miles  long  and  70  miles  wide.  The 
surface  of  Graham  is  rolling  land ;  but  the  other 
islands  are  rugged  and  mountainous.  Dense 
forests  and  a  luxuriant  growth  of  small  plants 
cover  the  islands.  Copper,  anthracite  coal,  iron 
ore  and  gold-bearing  quartz  are  found  here; 
fishing  is  the  chief  occupation.  The  inhabitants 
are  mostly   Indians. 

Queen  Charlotte  Sound,  the  body  of  water 
which  separates  Vancouver  Island  (q.v.),  on 
the  north,  from  the  mainland  of  Canada.  It  is 
the  first,  on  the  north,  of  a  series  of  inlets,  or 
channels,  which  lie  between  Vancouver  and 
other  islands  and  the  mainland. 

Queen  City,  or  Queen  of  the  West,  names 
applied  to  Cincinnati,  Ohio,  on  account  of  its 
commercial  importance,  at  a  time  when  it  was 
larger  than  Chicago  and  Saint  Louis. 

Queen  City  of  the  Golden  Gate,  a  name 
given  to  San  Francisco  on  account  of  the  name 
of  the  strait  north  of  the  city,  and  also  that  the 
city  was  practically  the  gate  or  entrance  to  the 
gold   fields   of   California. 

Queen  City  of  the  Lakes,  a  name  given  to 
Buffalo,  N.  Y.,  on  account  of  its  commercial 
importance  and  its  commanding  position  on  the 
Great  Lakes. 

Queen  Conch,  a  large  West  Indian  gas- 
tropod  (Cassis  cameo).     See  Conch. 

Queen  of  the  Eastern  Archipelago,  the 
island  of  Java;  so_  called  on  account  of  its 
salubrious  climate,  picturesque  scenen,',  and  fer- 


tile soil.     It  is  the  seat  of  the  Netherlands  power 
in  the  East.    See  Java. 

Queen  Esther.     See  Montouk,  Estheh. 
Queen-of-the-Meadow,   or   Quaker-lady,   a 
spiraea.    See  Meadow-sweet. 

Queen  of  the  Plains,  a  name  applied  to 
Denver,  Colo.,  which  rests  on  an  eminence  on  the 
western  border  of  the  Great  Plain,  and  seems  to 
overlook  the  vast  region  of  plain-land  stretch- 
ing off  to  the  east. 

Queen's  Bench.     See  Court. 

Queen's  College,  Cambridge,  England, 
founded  in  1448  by  Margaret  of  Anjou,  queen 
of  Henry  VI.,  and  again  in  1465  by  Elizabeth, 
queen  of  Edward  I\'.,  is  administered  by  a 
president  and  13  foundation  fellows.  A  fixed 
proportion  of  the  revenues  of  the  college  is 
paid  to  a  scholarship  fund.  There  are  nine 
church  livings  in  the  gift  of  the  college,  and  one 
in  that  of  the  president.  There  are  in  addition 
four  e.xhibitions  named  after  their  founders,  and 
the  president  distributes  $650  per  annum  in 
grants  to  deserving  students  of  limited  means. 
The  college  buildings  are  among  the  most  in- 
teresting in  the  university,  and  include  four 
courts  of  small  size.  In  a  tower  in  the  pump- 
court  are  the  rooms  inhabited  by  Erasmus 
(1506).  John  Fisher,  Thomas  Fuller,  and 
Bishop  Pearson  were  members  of  the  college. 

Queen's  College,  London,  England,  estab- 
lished for  women  in  1848,  was  incorporated  by 
royal  charter  in  1853.  It  provides  for  the  higher 
education  of  women,  first  by  a  liberal  school 
training,  and  subsequently  by  a  six  years'  course 
of  college   education. 

Queen's  College,  Oxford,  England,  was 
founded  in  1340  by  Robert  Eglesfield,  chaplain 
to  Philippa,  queen  of  Edward  III.,  for  a  provost 
and  12  scholars.  The  college  now  consists  of  a 
provost,  from  14  to  16  fellows,  about  25  scholars, 
and  two  Bible-clerks.  Six  of  the  scholarships, 
annual  value  $400,  are  called  Eglesfield  scholar- 
ships, and  are  awarded  to  natives  of  Cumberland 
and  Westmoreland.  There  is  also  a  scholarship 
called  the  Jodrell  scholarship,  of  the  annual 
value  of  $450  and  tenable  for  four  years ;  and 
a  considerable  number  of  other  exhibitions.  The 
college  presents  to  23  church-livings.  The 
college  buildings  are  of  the  17th  century;  the 
hall  was  designed  by  Sir  Christopher  Wren. 
Wyclif,  Edward  the  Black  Prince,  Henry  V., 
Addison,  Bentham,  Jeffrey,  Mitford  and  Wycher- 
ley  are  numbered  among  its  distinguished 
alumni. 

Queen's  Colleges,  Ireland,  three  in  num- 
ber, are  situated  at  Belfast,  Cork,  and  Galway. 
and  were  chartered  in  1849  in  pursuance  of  an 
act  of  parliament  passed  in  1843.  granting 
$500,000  out  of  the  consolidated  fund  for  their 
establishment.  The  colleges  were  opened  in  1850, 
being  connected  with  Queen's  University,  then 
also  instituted  as  a  degree-conferring  body.  The 
corporate  body  of  each  college  consists  of  the 
president  and  professors,  and  the  general  gov- 
ernment and  administration  are  vested  in  a 
council  consisting  of  the  president  and  six  mem- 
bers, elected  by  the  professors  from  among 
themselves.  The  number  of  students  attending 
during  the  session  of  igot   was  627. 

Students  of  the  Queen's  Colleges  in  Ireland 
may  obtain  degrees  in  arts,  medicine,  and  law: 
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from  tlic  Royal  University  of  Ireland  (q.v.)  by 
observing  the  course  of  studies  prescribed  by 
that  body,  and  passing  the  requisite  examina- 
tion. This  university  was  founded  in  pursuance 
of  the  provisions  of  the  University  Education 
(Ireland)  Act,  1879,  and  has  now  superseded 
the  Queen's  University  in  Ireland. 

Queen's  Metal.    See  Britannia  Metal. 

Queen's  Pigeon,  a  magnificent  ground 
pigeon  (Goura  I'ictoriic) .  inhabiting  the  islands 
of  the  Indian  Ocean,  named  after  Queen  Vic- 
toria.    See  Goura. 

Queen's  University,  Kingston,  Canada. 
Tlie  Royal  Charter  of  Queen's  University  dates 
back  to  1841.  In  1838  steps  were  taken  by  the 
Synod  of  the  Presbyterian  Church  to  found  a 
college  at  Kingston,  Ontario,  for  the  training 
of  young  men  for  the  learned  professions,  in- 
cluding the  work  of  the  ministry.  The  begin- 
nings, as  usual  with  colleges,  were  small.  The 
first  classes  with  ten  students  were  opened  in 
iVIarch,  1842,  with  Dr.  Liddell  as  principal. 
Funds  were  provided  in  part  from  grants  from 
the  Presbyterian  Church  of  Scotland,  and  from 
the  Canadian  government,  in  part  from  the 
liberal  subscriptions  of  friends  of  the  young  and 
growing  university.  Owing  to  the  lack  of  good 
schools  in  the  province,  it  was  found  necessary 
to  establish  a  preparatory  school  in  connection 
with  the  college.  In  spite  of  straightened  cir- 
cumstances and  many  obstacles  progress  was 
steady,  and  financial  difficulties  were  overcome 
by  the  energy  and  courage  of  principal  and 
friends. 

Three  times  have  appeals  been  success- 
fully made  to  the  public  for  the  endowment 
fund ;  the  first  campaign  under  Principal  Snod- 
grass  took  place  at  a  time  of  great  depression, 
and  tided  the  college  over  a  serious  crisis.  A 
second  appeal  was  made  by  his  successor, 
Principal  Grant,  in  1878-9,  with  brilliant  suc- 
cess, and  in  1881  a  new  building,  an  enlarged 
staff,  and  a  great  increase  of  students  was  the 
immediate  result.  Again  in  1887  an  effort  was 
successfully  made  to  raise  the  sum  of  $250,000, 
which  was  called,  in  honor  of  the  Queen's  Jubi- 
lee, the  Queen's  Jubilee  Fund.  The  twenty-five 
years  of  Dr.  Grant's  principalship  were  marked 
by  extraordinary  growth  and  development  on 
every  side  of  college  life.  Himself  a  tireless 
worker  and  a  born  leader  of  men,  he  succeeded 
in  infusing  his  own  enthusiasm  into  all  around 
him. 

At  the  time  of  the  Federation  of  Colleges 
in  Toronto  Queen's  was  urged  to  join,  but  the 
proposal  was  decidedly  negatived  by  the  friends 
ot  Queen's,  and  events  have  fully  justified  their 
decision. 

The  medical  faculty  of  Queen's  was  estab- 
lished in  1854.  It  was  reorganized  in  1865  as 
the  Royal  College  of  Physicians  and  Surgeons 
in  affiliation  with  the  university.  In  i8gi  the 
original  status  was  resumed.  The  number  of 
students  last  year  enrolled  was  216.  Queen's 
led  the  way  in  Canada  in  co-education.  As 
early  as  1870  special  classes  in  English  and 
other  subjects  were  formed  for  women,  but  the 
academic  career  leading  to  a  degree  was  not 
thrown  open  to  them  till  1878-9.  In  1880,  co- 
education was  extended  to  the  medical  course, 


but  in  1883  a  separate  Women's  Medical  College 
was  opened  and  affiliated  with  Queen's.  In 
1894,  similar  facilities  being  offered  in  Toronto 
and  other  places,  this  college  was  closed. 
?'eanwhile  the  extension  of  Queen's  continued. 
1891  saw  the  opening  of  the  Carruthers 
Science  Hall  and  of  the  School  of  Mines,  the 
latter  under  government  support,  by  whom  the 
splendid  building  for  physics  and  geology  has 
lately  been  added.  At  the  time  of  Principal 
Grant's  death,  in  1902,  three  new  buildings  were 
rapidly  approaching  completion.  Since  that 
time  a  magnificent  Convocation  Hall  has  been 
erected  by  the  students  and  alumni  to  his 
memory.  It  is  called  Grant  Hall.  The  group 
of  college  buildings  at  present  consists  of 
two  arts  buildings,  with  the  Grant  Hall,  the 
engineering  building,  the  physics  and  geology 
building,  the  Carruthers  Science  Hall,  and  the 
medical  building. 

Tlie  number  of  students  registered  in  1903, 
in  all  faculties,  was  about  a  thousand.  Each 
session  tells  of  increase.  The  government  of 
the  student  body  is  largely  carried  on  by  the 
Alma  Mater  Society,  which  was  formed  in 
1859-G0.  It  has  its  own  officers  (taken  from 
the  students)  and  regular  meetings,  and  has  its 
official  organ  in  the  'Queen's  College  Journal,' 
published  entirely  by  students.  The  annual 
alumni  conference  brings  many  of  the  sons  of 
Queen's  back  for  a  week's  intercourse  and  re- 
newal of  old  ties.  The  library,  which  is  in  the 
main  arts  building,  contains  about  forty  thou- 
sand volumes,  including  many  valuable  donations 
and  collections.  The  curriculum  of  this  uni- 
versity includes  the  following  courses:  The 
Arts  Course,  leading  to  the  degrees  of  B.A.  and 
M.A.,  D.Sc,  and  Ph.D.,  embraces  classical  liter- 
ature, modern  and  oriential  languages,  English, 
history,  mental  and  moral  philosophy,  political 
science,  mathematics,  physics,  chemistry,  min- 
eralogy, geology,  assaying,  metallurgy,  botany, 
and  animal  biology.  The  Law  Course,  leading 
to  the  degree  of  LL.B.  The  Theological  Course, 
leading  to  the  degree  of  B.D.  The  Medical 
Course,  leading  to  the  degree  of  M.D.  and  CM. 
The  Science  Course,  leading  to  the  degree  of 
B.Sc.  and  M.E. 

Geo.  Y.  Chown, 
Registrar  of  the  University. 

Queensberry,  kwenz'ber-i,  John  Sholto 
Douglas,  8th  Marquis  of,  English  sporting 
character :  b.  England  20  July  1844 ;  d.  London 
31  Jan.  1900.  He  served  in  the  navy  when  a 
youth,  and  in  the  army  from  1859  to  1864.  His 
life  was  marked  by  much  eccentricity.  He  was 
one  of  the  founders  of  the  Amateur  Athletic 
Club  in  t86o,  and  was  a  recognized  authority  on 
boxing,  and  part  author  in  1867  of  the  prize-ring 
rules  which  bear  his  name.  (See  Pugilism.) 
He  sat  in  the  House  of  Lords  as  a  Scottish  rep- 
resentative peer  in  1872-80.  In  1881  he  pub- 
lished 'The  Spirit  of  the  Matterhorn.'  a  medi- 
tation in  blank  verse.  He  also  came  into  prom- 
inence as  a  supporter  of  secularism,  and  as  a 
defender  of  Charles  Bradlaugh  (q.v.),  in  1882 
creating  a  scene  in  a  London  theatre  by  rising  in 
his  seat  and  denouncing  as  "an  abominable  car- 
icature" the  imaginary  free-thinker  in  Tenny- 
son's 'Promise  of  May.'  He  was  instrumental 
in   effecting  the   imprisonment   of  Oscar   Wilde 
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(q.v.)  in  1895,  by  defending  the  libel  action 
brought  against  him.  on  the  grounds  that  what 
he  had  published  was  "justifiable  and  for  the 
public  benefit." 

Queensberry,  William  Douglas,  4th  Duke 
OF,  British  sportsman :  b.  1724 ;  d.  London,  Eng- 
land, 23  Dec.  1810.  He  was  devoted  to  horse- 
racing,  and  was  familiarly  known  as  "Old  Q." 
He  was  vice-admiral  of  Scotland  in  1767-76  and 
was  then  first  lord  of  the  police  until  the  office 
was  abolished  in  1782.  He  succeeded  to  the 
dukedom  in  1778  and  was  created  a  British  peer 
in  :786.  In  1789  he  was  removed  from  his 
office  of  gentleman  of  the  bedchamber  and  held 
no  further  office.  He  was  notorious  for  his 
excesses  and  was  satirized  by  Robert  Burns  in 
'The  Laddies  by  the  Banks  o'  Nith,'  and  in  an 
'Epistle  to  Mr.  Graham  of  Fintrie.*  Words- 
worth addressed  him  in  a  sonnet  as  "Degenerate 
Douglas,"  and  he  was  the  original  of  the  Earl 
of  March  in  Tliackeray's   'Virginians.* 

Queensberry  Plot,  a  presumed  Scottish 
Jacobite  conspiracy,  so  called  owing  to  the  con- 
nivance, in  1703,  of  the  Proto-rebel  James 
Douglas,  second  duke  of  Queensberry,  with  the 
intrigues  of  Simon  Eraser,  Lord  Lovat  (q.v.), 
to  involve  their  common  enemy,  the  Duke  of 
Atholl,  in  a  supposed  conspiracy  against  Queen 
Anne.  Atholl  discovered  the  sham  plot  and  re- 
vealed it  to  the  queen.  Queensberry,  who  had 
been  a  tool  of  Eraser,  was  compelled  in  conse- 
quence to  resign  his  offices. 

Queensland,  Australia,  a  state  of  the  Com- 
monwealth, prior  to  igoi  a  colony.  It  oc- 
cupies the  northeastern  portion  of  the  continent, 
north  of  New  South  Wales  and  South  Australia, 
and  east  of  the  latter.  The  land  boundaries  are 
mostly  artificial,  the  meridians  of  138°  and  141° 
east,  and  the  parallels  of  29°  and  26°  south ;  on 
the  east  it  has  the  Pacific,  on  the  north  the  Gulf 
of  Carpentaria.  The  most  northern  part  of  it, 
forrning  York  Peninsula,  extends  to  Torres 
Strait,  and  a  considerable  portion  is  within  the 
tropics.  It  has  an  area  of  about  668,497  square 
miles,  and  is  divided  into  twelve  large  districts 
(besides  smaller  divisions),  namely,  Moreton, 
Darling  Downs,  Burnett,  Port  Curtis,  Maranoa, 
Leichhardt,  Kennedy,  Mitchell,  Warrego,  Greg- 
ory, Burke,  and  Cook.  Besides  the  capital  of 
the  state,  Brisbane,  the  other  important  towns 
are  Ipswich,  Rockhampton,  Toowoomba,  Towns- 
ville,  Mackay,  Maryborough,  Gympie.  Bunda- 
berg,  Charters  Towers,  Normanton,  Cooktown, 
and  Somerset. 

Topography. —  A  series  of  parallel  ranges  of 
mountains  traverses  the  State  from  north  to 
south  near  the  coast,  among  the  numerous  local 
names  being  Cook  Range,  Razorback  Range, 
Dawes  Range,  and  Glasshouse  Mountains. 
The  Dividing  and  M'Pherson  Ranges  run  from 
the  head  of  the  Dumaresq  River  in  the  south 
eastward  to  the  coast.  Tliere  is  a  long  range  in 
the  interior  running  east  and  west,  and  forming 
a  watershed  between  rivers  flowing  north  and 
those  flowing  south.  The  peak  of  highest  ele- 
vation is  Wooroonooran  in  a  spur  of  the  Coast 
Range  known  as  the  Bellenden  Ker  Range.  Its 
elevation  is  5,400  feet.  The  coast  is  indented 
with  numerous  inlets,  bays  and  harbors,  some  of 
the  chief  being:  Moreton  Bay,  Hervey  Bay, 
Port  Curtis,  Keppel  Bay,  Broad  Sound,  Repulse 


Bay,  Halifax  Bay,  Rockingham  Bay,  Princess 
Charlotte  Bay.  Among  the  numerous  islands 
along  the  coast  are:  Stradbroke,  Moreton,  and 
Bribie,  at  Moreton  Bay;  Eraser  or  Great  Sandy 
Island,  Curtis,  Whitsunday,  Hinchinbrook,  all 
off  the  east  coast ;  Prince  of  Wales,  Banks, 
Thursday,  and  others  in  Torres  Strait ;  and  the 
Wellesley  Islands,  in  the  Gulf  of  Carpentaria. 
Parallel  to  the  east  coast,  and  at  no  great  dis- 
tance, runs  the  Great  Barrier  Reef. 

Hydrography. —  There  are  four  great  river- 
systems  :  ( I )  rivers  draining  to  the  Pacific  coast, 
the  chief  being  the  Burnett,  the  Eitzroy,  the 
Burdekin,  and  the  Brisbane,  the  last  entering 
Moreton  Bay,  and  having  Brisbane,  the  capital, 
near  its  mouth  ;  (2)  those  draining  to  the  Dar- 
ling, comprising  the  Macintyre,  the  Condamine 
or  Balonne,  and  the  Warrego  ;  (3)  those  draining 
to  the  Gulf  of  Carpentaria,  among  them  being 
the  Flinders,  the  Leichhardt,  the  Albert,  the 
Nicholson,  the  Gilbert,  the  Mitchell ;  (4)  those 
flowing  into  the  interior,  the  chief  being  the 
Victoria  or  Barcoo,  which  enters  Lake  Eyre  in 
South  Australia  as  Cooper's  Creek,  the  Herbert, 
and  the  Diamantina  or  Mueller. 

Geology  and  Mineral  Resources. —  The  Cre- 
taceous system  is  extensively  developed  in  the 
west  and  jiorthwest,  covering  an  area  of  about 
200,000  square  miles.  Tertiary  strata  occur 
along  the  coast  of  the  Gulf  of  Carpentaria  and 
elsewhere,  and  occupy  a  considerable  area.  The 
Desert  or  Eolian  Sandstone,  which  renders  ex- 
tensive tracts  barren  and  almost  uninhabitable, 
is  variously  classed  as  Upper  Cretaceous  or 
Tertiary.  Palaeozoic  formations  also  cover  a 
large  part  of  the  country,  especially  along  the 
eastern  coast.  About  14,000  square  miles  are 
Carboniferous,  and  some  40,000  of  Devonian 
age,  and  the  Cambrian  and  Silurian  also  occur. 
Mesozoic  formations  older  than  the  Cretaceous 
are  well  developed  in  some  places.  Granitic 
rocks  are  very  extensively  developed  in  the  east 
coast  districts,  and  they  have  been  estimated  to 
occupy  about  100,000  square  miles.  More  than 
30,000  square  miles  are  covered  by  volcanic 
rocks.  Gold  was  discovered  about  1858,  and 
there  are  now  more  than  25  gold-fields  in  the 
state,  among  them  being  Gympie  (near  Bris- 
bane), Charters  Towers  (on  the  Burdekin), 
Cape  River,  Croydon,  Cloncurry,  and  Jordan 
Creek.  The  annual  production  exceeds  $12,500,- 
000.  Other  minerals  of  importance  are  copper, 
tin,  and  coal,  but  antimony,  silver,  lead,  bismuth, 
manganese,  plumbago,  asbestos,  and  precious 
stones  are  also  obtained.  Bluestone,  freestone, 
granite,  and  other   rocks   are  quarried. 

Climate.^  The  climate  is  healthful  and  the 
temperature  comparatively  equable.  The  mean 
temperature  at  Brisbane  is  69°,  the  extreme 
range  being  from  35°  to  106°.  In  the  more 
northern  parts  the  climate  is  tropical.  The 
rainfall  in  the  interior  is  scanty  and  variable ; 
the  mean  at  Brisbane  is  about  35  inches.  In 
some  parts  it  is  now  supplemented  by  means 
of  artesian  wells. 

Forestry.  Fauna,  etc. —  The  state  possesses 
various  kinds  of  valuable  timber,  such  as  the 
red  cedar,  the  INIoreton  Bay  pine,  the  cypress 
pine,  and  several  species  of  eucalyptus.  Some  of 
the  grasses  are  valuable  as  fodder  plants.  There 
are  several  good  indigenous  fruits.  The  animals 
and  plants  are   similar  to  those  of  the   rest   of 
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Australia.  Crocodiles  are  found  in  some  of  tlie 
northern  rivers.  Pearl-fishing  is  extensively 
carried  on  in  the  extreme  north,  and  the  beche- 
de-mer,  dugong,  and  other  fisheries  are  also  of 
some   importance. 

Agriculture.— The  soil  and  climate  are  suited 
for  the  production  of  all  the  ordinary  cereals,  as 
well  as  maize,  tobacco,  coffee,  sugar,  cotton, 
and  other  plants.  Maize  is  more  generally  cul- 
tivated than  any  other  cereal  crop.  The  next 
crop  in  point  of  importance  is  sugar.  All  kinds 
of  semi-tropical  and  English  fruits  are  abund- 
antly grown.  Sheep-farming  is  the  chief  indus- 
try, and  cattle-breeding  is  also  important. 

Commerce,  Manufactures,  Communications. — 
The  principal  imports  are  apparel  and  haber- 
dashery, cottons  and  woolens,  flour,  iron  and 
steel,  boots  and  shoes,  tea,  spirits,  hardware, 
machinery,  wine,  etc. ;  and  the  principal  exports, 
wool,  gold,  tin,  sugar,  preserved  meat,  cotton, 
wood,  hides,  and  skins.  The  imports  come 
mainly  from  the  United  Kingdom  and  the  United 
States.  The  value  of  the  total  imports  in  1901 
was  about  $31,880,000,  of  the  exports  $46,245,000. 
A  duty  of  5  per  cent  is  charged  on  imports  of 
yarns,  woven  fabrics,  paper,  stationery,  etc. ;  and 
duties  at  other  and  even  higher  rates  on  other 
articles. 

The  manufactures  are  comparatively  unim- 
portant; the  chief  industrial  establishments  are 
sugar-mills,  steam  saw-mills,  soap-works,  dis- 
tilleries, breweries,  carriage-works,  butter-fac- 
tories, boot  and  shoe  factories,  cordial-factories, 
etc.  There  are  over  2,800  miles  of  state-owned 
railway  open.  The  most  important  lines  are  the 
three  which  reach  the  coast  at  Brisbane,  Rock- 
hampton,  and  Halifax  Bay.  There  are  also  oyer 
10,240  miles  of  telegraph  lines,  and  an  extending 
system  of  telephonic  communication;  684  ves- 
sels with  an  aggregate  of  853,515  tons  entered, 
and  675  vessels  of  832,305  tons  cleared  the  ports 
of  the  state  in  1901. 

Government,  Education,  and  Religion. —  The 
government  is  vested  in  a  governor,  who  is  the 
king's  representative,  an  executive  council,  and 
a  parliament  of  two  houses,  the  legislative  coun- 
cil and  the  legislative  assembly.  The  council 
consists  of  39  members  appointed  by  the  crown 
for  life,  and  the  assembly  of  72  members  elected 
by  the  people  for  three  years,  and  representing 
61  electoral  districts.  The  revenue  of  the  col- 
ony exceeds  $20,000,000,  and  the  expenditure  is 
usually  less;  the  debt  is  about  $170,000,000.  Edu- 
cation is  free  and  secular  in  the  state  schools.  A 
university  is  to  be  established  for  the  state. 
There  is  no  state  church,  each  religious  denom- 
ination being  entirely  self-supporting.  Angli- 
cans predominate,  with  Roman  Catholics  second. 

History. —  The  first  settlement  of  Queensland 
took  place  in  1825,  when  the  territory  was  used 
as  a  place  of  transportation  for  convicts,  who 
continued  to  be  sent  there  till  1839.  In  1842  the 
country  was  opened  to  free  settlers.  It  was 
originally  a  part  of  New  South  Wales,  until  in 
December  1859,  it  was  organized  as  a  separate 
colony  under  its  present  name  instead  of  the 
earlier  one  of  Moreton  Bay  District.  In  1901  it 
became  one  of  the  states  of  the  Australian 
Commonwealth.  Pop.  (1891)  393,718;  (1901) 
503,266. 

Consult:  Russell,  'The  Genesis  of  Queens- 
land' (tSSS);  Rutledge,  'Guide  to  Queens- 
land' (1889);  Weedon,  'Queensland  Past  and 
Present'    (1897). 


Queens'town,  Ireland,  a  seaport  town  and 
important  naval  station,  in  the  county  and  nine 
miles  southwest  of  Cork,  on  Great  Island,  which 
is  situated  in  Cork  harbor,  and  rises  abruptly 
to  a  considerable  elevation.  The  streets  rise 
above  one  another,  and  present  a  picturesque  ap- 
pearance. It  has  a  splendid  Roman  Catholic 
cathedral.  Queenstown  is  almost  solely  depend- 
ent on  its  military  and  naval  establishments. 
It  is  an  important  port  of  call  for  mail  steamers 
and  was  formerly  known  as  Cove  of  Cork.  In 
honor  of  Queen  Victoria's  visit  in  1849  the  name 
was  changed  to  Queenstown.  Pop.  (1891) 
9,123;  (1901)  7,909- 

Queenstown,  Ontario,  Canada,  village  and 
picturesque  summer  resort  of  Niagara  County, 
on  the  Niagara  River,  near  the  mouth  of  the 
gorge,  seven  miles  below  the  falls,  and  opposite 
Lewiston,  N.  Y.  Pop.  400.  The  Brock  monu- 
ment, 185  feet  high,  on  the  heights  overlooking 
the  village,  commands  a  magnificent  prospect, 
and  commemorates  the  battle  of  12  Oct.  1812, 
when  Gen.  Van  Rensselaer  commanding  6,000 
United  States  troops  near  Lewiston,  sent  about 
1,000  men  across  the  river  in  the  night  to  attack 
Queenstown  preparatory  to  a  further  invasion 
of  Canada.  General  Brock,  the  capturer  of  De- 
troit, commanded  the  British  forces,  but  was 
killed  early  in  the  action.  The  rest  of  the  Amer- 
ican troops  refused  to  cross  the  river,  and  the 
attacking  party,  overpowered  by  numbers,  was 
compelled  to  surrender.  The  American  loss  in 
killed  and  wounded  was  190,  in  prisoners  900; 
the  British  lost  about  130  killed,  wounded  and 
prisoners. 

Queiroz,    ka-e-ros',    Jose    Maria    Ega    de. 

See  EgA  de  Queiroz. 

Quelpart,  kwel'part,  Quelpaert,  or  Tamra, 

an  island  off  the  southern  coast  of  Korea,  about 
62  miles  from  the  mainland.  Tamra  is  the  native 
name  of  the  island.  In  form  it  is  nearly  oval ; 
area,  about  750  square  miles.  It  is  mountainous, 
the  highest  point.  Mount  Auckland,  or  Han-ra- 
san,  is  6,650  feet  in  height.  This  mountain  is 
an  extinct  volcano ;  three  well  defined  craters 
e.xist,  in  each  of  which  is  a  lake  of  pure  water. 
One  of  the  traditions  held  sacred  by  many  of  the 
natives,  is  that  from  these  lakes  came  the  first 
three  men  of  the  world.  The  principal  town 
is  Chyei  Chyu.  The  chief  industries  are  fishing, 
agriculture,  cattle-raising,  and  manufacturing 
fine  split-bamboo  hats.  Pop.  81,000.  Consult: 
Hamel,  'Narrative  of  Captivity  in  Korea,'  in 
'Korea  Without  and  Within'  by  Griffis ;  Belcher, 
'Narrative  of  H.M.S.  Samarang,'  containing 
an  account  of  the  survey  and  mapping  of  the 
island,  by  the  officers  of  the  British  ship  Sama- 
rang. 

Quenstedt,    kwen'stet,    Friedrich    August, 

German  mineralogist  and  geologist:  b.  Eislebeii, 
Germany,  9  July  1809;  d.  Tiibingen,  Germany,  21 
Dec.  1899.  He  was  educated  at  Berlin  and  in 
1837  became  professor  of  geology  and  mineralogy 
at  Tubingen  where  he  remained  until  his  death. 
He  made  valuable  investigations  in  geology  and 
mineralogy  and  in  the  latter  science  was  first 
to  apply  the  analytic  method  to  the  study  of 
crystalline  .systems.  He  wrote:  'Methode  der 
Kristallographie'  (1840)  ;  'Grundriss  der 
bestimmenden  und  rechnenden  Kristallographie* 
(1873);  etc. 


QUENTEL  —  QUERES 


Quentel,  kven'tel,  Heinrich.  German 
printer:  b.  Strasburg;  d.  1501.  He  established 
a  press  near  the  cathedral  at  Cologne  and  though 
the  earliest  dated  work  from  his  press  is  'Fratris 
Astexani  Opus  de  Casibus  Conscientiae'  (1479) 
yet  the  earliest  Low  German  version  of  the 
Bible,  usually  stated  1470,  is  undoubtedly  from 
his  types  and  probably  from  his  press.  The 
business  was  conducted  in  his  name  for  some 
time  after  his  death. 

Quentin  Durward,  kwen'tin  der'ward,  a 
romance  by  Sir  Walter  Scott  published  in  1823. 
The  scene  of  this  tale  is  France  during  the  reign 
of  Louis  XL;  the  hero,  Quentin  Durward,  is 
a  Scottish  archer,  who,  having  a  relative  in  the 
Scottish  Guards  of  the  French  king,  goes  to 
France  to  seek  his  fortune.  The  book  was 
written  at  the  flood-tide  of  Scott's  popularity 
at  home;  the  ebb  began  with  <St.  Ronan's  Well,' 
published  six  months  later. 

Querard,  ka-rar,  Joseph  Marie,  French 
bibliographer :  b.  Rennes  25  Dec.  1791  ;  d.  Pans 
3  Dec.  1865.  From  1819  to  1824  he  was  attached 
to  a  well  known  Vienna  book  firm  and  while 
there  prepared  the  first  part  of  his  'La  France 
Litteraire',  in  which  he  gives  a  complete  bibliog- 
raphy of  France  for  the  iSth  and  the  beginning 
of  the  19th  centuries,  including  not  merely 
notices  of  French  writers,  but  of  foreign  authors 
whose  works  had  been  reprinted  or  translated 
in  Fr.ance.  The  whole  work  appeared  in  ten  vol- 
umes (1827-42).  Among  other  works  of  his  are: 
'La  Litterature  Frangaise  Contemporaine,*  of 
which  Querard  himself  prepared  only  the  first 
two  volumes  (1839-44)  ;  'Supercheries  Lit- 
teraires  Devoilees*   (1845-36). 

Quercia,   kwar'cha,   Jacopo    Delia,   Italian 

sculptor;  b.  Quercia,  near  Siena,  about  1371; 
d.  1438.  He  was  the  first  Tuscan  sculptor  who 
combined  observation  of  nature  with  study  of 
the  antique  and  thus  reformed  plastic  art  in 
Italy.  His  chief  works  are  the  sepulchral  mon- 
ument of  Ilaria  de  Caretto  in  the  cathedral  at 
Lucca ;  a  fountain  adorned  with  the  Madonna 
and  emblematic  figures  of  the  virtues,  Faith, 
Hope,  Charity,  Prudence,  Justice,  Temperance 
and  Fortitude,  at  Siena ;  a  marble  font  in  the 
cathedral  of  the  same  city  and  the  reliefs  in  the 
portal  of  the  church  of  San  Petronio  at  Bologna. 
Consult:  Cornelius,  'Jacopo  della  Querela' 
(1896). 

Quer'citron,  the  internal  part  of  the  bark, 
used  as  a  yellow  dyestuff,  of  the  black  oak 
(Qiwrcus  tincloria  or  Q.  velutina),  one  of  the 
finest  of  North  American  oaks  (q. v.).  The  dye 
is  due  to  a  peculiar  chemical  principal,  quercitrin, 
and  is  obtained  by  using  alum  or  stannic 
chloride  as  a  mordant.  A  finer  yellow  is  said  to 
be  obtained  when  the  decoction  of  the  bark  is 
previously  boiled  with  dilute  hydrochloric  acid. 
In  the  United  States  it  is  used  for  tanning. 

Quer'cus,  the  generic  name  for  oak  (q.v.). 

Queres  (K'cres,  the  aboriginal  stock 
name),  a  group  of  Pueblo  Indian  tribes,  num- 
bering 3,582  individuals,  in  seven  permanent  vil- 
lages on  the  Rio  Grande  and  to  the  westward 
thereof,  in  New  Mexico.  They  form  the  Queres, 
or  Keresan,  linguistic  family,  speaking  a  dis- 
tinct stock  language.  The  Indians  claim  to  have 
had  their  origin  at  Shipapu,  a  mythic  place  in 


the  north,  from  which  they  gradually  drifted 
southward  and  occupied,  still  in  prehistoric 
times,  the  Rito  de  los  Frijoles,  west  of  the  Rio 
Grande,  where  they  excavated  the  cavate  lodges 
in  the  soft  volcanic  tufa  cliffs  still  to  be  seen. 
These  were  abandoned  before  the  coming  of 
Coronado,  in  1540,  who  found  them  in  seven 
pueblos  (excluding  Acoma  and  probably  Sia) 
forming  the  province  of  "Quirix,"  along  the 
Rio  Grande.  In  1630  they  were  reported  by 
Fray  Alonzo  de  Benavides  to  number  4,000,  but 
this  and  other  early  estimates  did  not  include 
Acoma.  (See  Pueblo.)  The  present  Queres 
pueblos  are  as  follows ; 

Cochiti  (native  Kot'yiii). —  On  the  west  bank 
of  the  Rio  Grande,  27  miles  southwest  of  Santa 
Fe.  In  prehistoric  times  the  natives  of  Cochiti 
and  San  Felipe  formed  one  tribe,  but  on  ac- 
count of  the  hostility  of  the  Tewas  (see  Ta- 
NOAN  Indi.\ns),  they  divided,  the  latter  build- 
ing a  village  near  their  present  pueblo,  the  for- 
mer settling  in  the  Potrero  Viejo,  which  they 
later  abandoned,  moving  to  near  their  present 
location,  where  they  were  found  by  Onate  in 
1598.  The  Cochiti  villagers  were  active  partici- 
pants in  the  Pueblo  revolt  of  1680,  killing  their 
missionary,  but  continuing  to  occupy  their  town. 
On  learning  of  the  approach  of  the  Spaniards 
to  reconquer  their  town  a  couple  of  years  later, 
they  fled,  with  the  people  of  Santo  Domingo 
and  San  Felipe,  to  the  Potrero  Viejo,  where 
they  remained  almost  uninterruptedly  until  1692, 
when  they  were  induced  by  Vargas  to  return  to 
their  homes.  The  Cochiti  and  Santo  Domingo 
people  again  fled  to  the  Potrero,  however,  where 
they  were  assaulted  by  Vargas  in  1693  and 
severely  defeated,  200  of  their  women  being 
captured  and  their  pueblo  burned.  Cochiti  be- 
came the  seat  of  the  mission  of  San  Buena- 
ventura early  in  the  17th  century.  Of  the  16 
clans    4  are  extinct.     Pop.  300. 

San  Fcli[>e  (native  name  Katislitya). —  On 
the  west  bank  of  the  Rio  Grande,  12  miles  above 
Bernalillo.  Formerly  combined  with  the  peo- 
ple of  Cochiti,  but  independently  occupying  the 
vicinity  of  the  present  site  at  least  since  1540. 
It  was  the  seat  of  one  of  the  earliest  missions 
of  New  Mexico,  its  first  church  being  erected 
prior  to  1607.  The  inhabitants  participated  with 
those  of  Cochiti  and  Santo  Domingo  in  the 
great  revolt  of  1680,  but  aided  Vargas  in  dis- 
lodging the  Cochitenos  from  the  Potrero  Viejo 
in  1693.  They  had  no  resident  missionary  at  the 
time  of  tlie  revolt,  but  aided  in  murdering  the 
priests  of  Cochiti  and  Santo  Domingo.  After 
leaving  the  Potrero  in  1692  the  San  Felipe  peo- 
ple built  a  new  pueblo  on  a  mesa  northwest  of 
their  present  town,  where  a  church  (the  walls 
of  which  are  still  standing)  was  erected  in  1694. 
This  was  abandoned  early  in  the  l8th  century 
and  the  present  pueblo  established,  the  fourth 
to  bear  the  name  Katishtya.  Of  the  30  San 
Felipe  clans  9  are  extinct.      Pop.  550. 

Santo  Domingo  (native  name  Kizi'a  or 
Dyiu'a). —  On  the  east  bank  of  the  Rio  Grande, 
18  miles  above  Bernalillo.  In  prehistoric  times 
the  inhabitants  occupied  successively  the  Potrero 
de  la  Caiiada  Quemada  and  two  pueblos  called 
Guipuy,  in  the  latter  of  which,  on  the  Rio 
Grande,  they  were  found  by  Ofiate  in  1598. 
Like  its  predecessor,  the  second  Guipuy,  as  well 
as  Huashpatzena,  the  settlement  which  followed, 
was  swept  away  by  flood,  and  the  present  Santo 
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Domingo  has  had  three  similar  but  less  severe 
disasters  between  its  founding  in  1O92  and  1886, 
when  a  freshet  destroyed  its  fine  old  church 
with  carved  doors  bearing  the  Spanish  coat  of 
arms.  At  the  time  of  the  Pueblo  rebellion  of 
1680  it  was  an  important  mission  seat  and  the 
residence  of  the  custodian  of  the  province,  who, 
with  two  other  priests,  were  slain.  The  pueblo 
has  18  surviving  clans  and  a  population  of  670. 

Saiila  Ana  (native  name  Tamaya). —  On  the 
northern  bank  of  the  Rio  Jemez,  a  western 
tributary  of  the  Rio  Grande.  Before  the  Span- 
ish advent  the  inhabitants  lived  nearer  the  Rio 
Grande  and  in  1598  resided  on  a  mesa  between 
the  present  pueblo  and  San  Felipe.  They  joined 
the  San  Felipe  and  Santo  Domingo  people  in 
the  great  revolt,  but  in  1687  their  village  was 
carried  by  storm  and  burned,  several  of  the 
natives  perishing.  The  present  town  was  built 
after  1692.  It  became  a  mission  early  in  the 
17th  century,  but  had  no  resident  missionary 
at  the  time  of  the  rebellion.  Santa  Ana  has 
7  clans  and  a  population  of  228. 

Sia  (native  Tsia). —  On  the  north  bank  of 
Jemez  River,  16  miles  northwest  of  Bernalillo. 
It  was  formerly  a  pueblo  of  great  importance, 
and  in  1583  was  said  by  Espejo  to  be  the  chief 
one  of  five  towns  forming  the  province  of 
"Punames."  It  early  became  the  seat  of  Nuestra 
Seiiora  de  la  Asuncion.  Its  inhabitants 
made  a  most  determined  stand  during  the 
revolt  of  1680,  but  in  1689  they  were  as- 
saulted by  the  Spaniards,  their  pueblo  wrecked, 
and  the  tribe  decimated  in  the  bloodiest  en- 
gagement of  the  rebellion.  Since  this  time  the 
little  tribe  has  been  declining,  its  present  popu- 
lation being  about  125.  Sia  formerly  had  27 
clans,  but  of  these  only  16  survive. 

Acoma  (from  Akomc,  "People  of  the  White 
Rock")- — This  pueblo  and  Laguna  form  the 
western  division  of  the  Queres  stock.  Acoma  is 
picturesquely  and  strongly  situated  on  a  rock 
mesa,  357  feet  high,  about  60  miles  west  of  the 
Rio  Grande.  It  was  first  mentioned  as  *Acus" 
by  Marcos  de  Niza  in  1539,  and  was  first  visited 
by  Coronado  in  1540,  the  Spaniards  leaving  vivid 
descriptions  of  the  steep  and  dangerous  trails 
which  form  the  means  of  access  to  the  settle- 
ment. Acoma  has  the  distinction  of  being  the 
oldest  continuously  occupied  town  in  the  United 
States.  The  natives  treacherousjy  killed  several 
Spaniards  of  Onate's  force  late  in  1598,  but  in 
the  following  January  the  Spaniards  led  an 
expedition  against  the  mesa,  stormed  and  cap- 
tured the  town,  killed  about  half  the  inhabitants, 
and  burned  some  of  the  houses.  Acoma  became 
the  seat  of  the  mission  of  San  Estevan  in  1629; 
the  natives  murdered  their  missionary  in  the 
revolt  of  1680,  and  remained  in  their  fortified 
retreat  until  1699,  when  they  were  induced  to 
submit  to  the  Spanish  authorities.  The  present 
large  adobe  church,  with  its  remarkable  ceme- 
tery filled  in  with  earth  carried  from  the  valley 
below,  dates  from  the  rcconquest.  The  Acomas 
obtain  their  water  supply  from  natural  cis- 
terns in  the  rocky  surface  of  the  mesa,  and  sub- 
sist mainly  on  crops  raised  near  Acomita  and 
Pueblito,  two  farming  villages  several  miles 
away.  In  prehistoric  times  the  Acomas  lived 
on  the  summit  of  an  even  loftier  mesa,  known  as 
Katzima,  or  the  "Enchanted  Mesa."  three  miles 
northeastward.  According  to  tradition  (verified 
by  an  examination  of  the  summit  and  the  sur- 


roundings of  the  mesa  by  F.  W.  Hodge  in  1897), 
the  only  trail  was  washed  away  in  a  storm, 
leaving  some  of  the  inhabitants  to  perish ;  the 
village  was  henceforth  abandoned.  Population 
in  1680,  about  1,500;  in  1760,  1,052;  in  1902,  566. 
Of  the  20  original  clans  6  are  now  extinct. 

Lagiina  (Span,  "lagoon,"  from  a  lake  for- 
merly west  of  the  pueblo ;  native  name 
Kaivaik). —  The  largest  of  the  Queres  towns, 
and  the  most  recently  established  of  all  the 
southwestern  pueblos,  having  been  founded  in 
1697  by  refugee  Queres  from  other  villages,  par- 
ticularly Acoma,  as  well  as  by  Indians  of  other 
stocks.  It  is  situated  on  the  Santa  Fe  Pacific 
railroad,  17  miles  northeast  of  Acoma.  The  town 
is  being  gradually  abandoned,  many  of  its  in- 
habitants having  removed  permanently  to  their 
eight  farming  villages  to  the  north  and  west. 
The  Lagunas  are  very  intelligent,  honest  and  in- 
dustrious, and  are  largely  in  demand  as  railroad 
laborers.  The  mission  name  of  Laguna  is  San 
Jose,  applied  also  to  the  rivulet  on  which  the 
town  is  situated.  The  tribe  has  20  clans.  Popu- 
lation 1,143,  including  the  farming  settlements. 

F.  W.  Hodge, 
Smithsonian  Institution,  Washington,  D.  C. 

Queretaro,  ka-ra'ta-ro,  Mexico,  (i)  a 
state  bounded  on  the  north  by  San  Luis  Potosi, 
on  the  east  by  Hidalgo  and  Mexico,  on  the  south 
by  Alexico  and  Michoacan,  and  on  the  west  by 
Guanajuato.  Area,  3,556  square  miles.  It  is 
crossed  by  the  Mexican  Central  Railroad.  It 
forms  part  of  the  Plateau  of  Anahuac ;  and  has 
a  rugged  surface,  in  the  north  crossed  by  moun- 
tain spurs,  some  of  lofty  height.  The  southern 
part  has  a  number  of  valleys  and  low  plains. 
The  rivers  are  few  and  small,  the  rainfall  mod- 
erate, the  climate  temperate.  The  valleys  are 
suitable  for  agriculture,  and  the  mountains  are 
rich  in  valuable  minerals.  Famous  opal  mines 
are  in  this  state.  The  chief  manufactures  are 
cotton  and  woolen  goods ;  the  trade  is  chiefly  in 
grain,  sugar,  live-stock,  opals,  and  silver.  Pop. 
(1900)  228,489.  (2)  Queretaro,  the  city,  is  the 
capital  of  Queretaro,  the  state.  It  is  situated 
on  a  plateau  about  6,360  feet  above  sea-level, 
and  part  of  the  city  extend?  ir  the  sides  of 
several  hills.  It  is  on  the  Mexican  Central 
Railroad,  about  H2  miles  northwest  of  the  City 
of  Mexico.  In  this  city  began  the  movement 
which  terminated  in  independence ;  and  here 
Maximilian  (q.v.)  was  put  to  death  (1867). 
It  is  on  the  whole  a  beautiful  city,  and  has  a 
number  of  parks  and  fine  buildings.  The  cathe- 
dral is  an  imposing  structure,  the  city  hall,  the 
government  palace,  made  of  basalt,  the  Iturbide 
Theatre,  the  custom  house,  and  the  bull  ring 
are  all  of  interest.  The  water  supply,  brought 
from  springs  on  the  mountains,  is  excellent. 
The  city  has  large  cotton  mills,  woolen  mills, 
and  other  establishments.  The  commerce  is 
extensive  and  increasing.     Pop.   (1895)  34,567. 

Querimba  (ka-rem'ba)  Islands,  a  chain  of 
low  coral  islands  off  the  coast  of  East  Africa, 
near  the  mouth  of  Mtepwesi  River.  They  belong 
to  the  Portuguese  district  of  Mozambique.  On 
the  largest  island,  Ibo,  are  a  town  and  a  fort. 

_  Quern,  a  mill,  especially  a  hand  mill  for 
grinding  corn,  used  before  the  invention  of  water 
or  windmills.  It  consisted  of  two  circular 
stones,  the  lower  of  which  was  slightly  dished. 
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and  the  upper  one  was  pierced  in  the  centre,  and 
revolved  on  a  wooden  or  metal  pin  inserted 
in  the  lower.  The  grain  was  dropped  with  one 
hand  into  the  central  opening,  while  with  the 
other  the  upper  stone  was  revolved  by  means 
of  a  stick  inserted  in  a  small  opening  or  hole 
near  the  edge. 

Quesada,  ka-sa't'ha,  Gonzalo  de,  Cuban 
diplomatist:  b.  Havana,  Cuba,  15  Dec.  1868.  He 
was  graduated  from  the  College  of  the  City  of 
New  York  in  1888  and  afterward  studied  at  Co- 
lumbia. He  was  secretary  of  the  Cuban  rev- 
olutionary party  and  associated  with  Jose  Marti 
in  the  endeavor  to  effect  Cuban  independence. 
He  served  as  special  commissioner  of  Cuba  to 
the  United  States  in  1900,  was  Cuban  commis- 
sioner to  the  Paris  Exposition,  and  in  igoi 
became  a  member  of  the  Cuban  Constitutional 
Convention.  He  has  published  'Patriotism'  ; 
"History  of  Free  Cuba.* 

Quesada,      Gonzalo      Ximenes      de.      See 

XiJiENEs  DE  Quesada. 

Quesaltenango,  ka  -  siil  -  ta  -  nan'go.  See 
Quezaltenango. 

Quesnay,  ka-na,  Frangois,  French  econo- 
mist; b.  Merey,  near  Versailles,  4  June  1694;  d. 
Versailles  16  Dec.  1774.  He  was  at  first  a  sur- 
geon, and  in  1737  was  made  perpetual  secretary 
of  the  surgeons'  academy ;  but  in  1744  he  re- 
ceived a  physician's  certificate  and  became  a 
favorite  physician  at  the  court  of  Louis  XV. 
His  works  on  professional  subjects  are  wholly 
antiquated  and  he  is  best  known  as  the  chief 
of  those  economists  whom  Dupont  de  Nemours 
called  the  "physiocrats."  The  principal  tenets 
of  this  school  were  that  there  exists  a  natural 
order,  with  which  human  government  should  in- 
terfere as  slightly  as  may  be,  and  that  all  wealth 
is  derived  from  the  soil.  E.xtravagant  praise 
was  heaped  on  Quesnay,  who  was  called  the 
"European  Confucius,"  while  his  'Tableau  Eco- 
iiomique*  (1758)  was  styled  by  Laharpe  "the 
Koran  of  economists."  His  economical  works 
appeared  in  1768.  Consult  Higgs,  'The  Physio- 
crats'   (1897). 

Quesnay  de  Beaurepaire,  de  bo-re-par, 
Jules,  French  jurist  and  author,  known  »lso 
by  the  pseudonym  Jean  Glouvet  :  b.  Saumur 
2  July  1838.  He  studied  law,  became  for  a  time 
a  journalist,  later  entered  definitely  upon  a  legal 
career,  and  in  l88g  was  made  procurator-gen- 
eral of  the  Paris  court  of  cassation.  In  that 
capacity  he  appeared  for  the  government  before 
the  Senate,  constituted  as  a  high-court  of  justice 
with  charges  against  Boulanger  (q.v.)  and  the 
hitter's  accomplices,  Dillon  and  Rochefort.  In 
1892  he  was  appointed  president  of  the  chamber 
of  the  court  of  cassation,  from  which  post  he 
was  compelled  in  January  1899  to  retire,  owing 
to  the  fact  that  his  aggressive  attitude  in  the 
Dreyfus  revision  was  interpreted  by  his  col- 
leagues as  an  evidence  of  bias.  Among  his 
works  are:  'Le  Forestier'  (1880);  'Histoires 
du  Vieux  Temps'  (188^)  ;  'L'Etude  Chandoux> 
(1885):  'France.  I4i8-2g>  ('1895);  and  'Le 
Panama  et  la  Republique'   (1899). 

Quesnel,  Pasquier,  pas-ke-a  ka-nel  CPas- 
CHASius),  Roman  Catholic  theologian:  b.  Paris 
14  July  1634;  d.  Amsterdam  2  Dec.  1719.  In 
1657  he  entered  the  order  of  Oratorians,  but 
subsequently    through    his    publication     of    the 


'Works  of  Leo  the  Great'  (1675)  with  annota- 
tions, in  which  he  maintained  the  independence 
of  the  Gallican  Church,  he  incurred  the  displeas- 
ure of  the  Holy  See,  and  as  he  refused  in  1687 
to  subscribe  to  an  anti-Jansenist  declaration, 
he  was  obliged  to  take  refuge  in  Brussels  with 
Arnauld  (q.v.)  where  he  employed  himself  in 
completing  his  edition  of  the  New  Testament 
with  moral  reflections.  The  Jesuits,  thereupon, 
obtained  from  Philip  V.  of  Spain,  a  writ  through 
which  Quesnel  was  taken  in  custody  as  guilty 
of  Jansenism  (1703).  With  the  aid  of  his 
brother,  however,  he  escaped  and  fled  to  Am- 
sterdam, where  he  lived  to  see  loi  passages  in 
his  New  Testament  condemned  by  the  Holy  See 
in  the  bull  'Unigenitus.' 

Quetelet,  ket-la,  Lambert  Adolphe  Jacques, 
Belgian  statistician  and  astronomer :  b.  Ghent 
22  Feb.  1796;  d.  Brussels  17  Feb.  1874.  In  i8i4. 
he  became  professor  of  mathematics  at  Ghent,  in 
1819  was  appointed  to  the  same  chair  in  the 
Brussels  Athenaeum  and  was  lecturer  in  the 
j\Iuseum  of  Science  and  Literature  1828-34. 
Quetelet  superintended  the  erection  of  the  Royal 
Observatory  and  was  its  first  director  from  1828 
till  his  death.  His  writings  on  statistics  and 
kindred  subjects  are  very  numerous,  and  among 
them  may  be  named:  'Sur  I'Homme  et  le  De- 
veloppement  de  ses  Facultes,  ou  Essai  de  Physique 
Sociale'  (1835)  ;  'Sur  la  Theorie  de  Probabilites 
appliquee  aux  Sciences  Jilorales  et  Politiques' 
(1846);  'Sur  le  Systeme  Social  et  les  Lois  qui 
le  regissent'  (1848);  'Histoire  des  Sciences 
Mathematiques  et  Physiques  chez  les  Beiges' 
(1864);  and  'L' Anthropometric'  (1871).  He 
applied  the  mathematical  methods  of  averages 
and  probabilities  to  the  study  of  man  both  as 
an  individual  and  as  a  member  of  society. 

Quetta,  kwet'ta,  British  Baluchistan;  city, 
on  a  railroad  which  belongs  to  the  India  rail- 
way system ;  and  about  100  miles  north  of  Khelat. 
It  is  a  commercial  and  industrial  centre  for  a 
large  region ;  but  it  is  of  great  strategic  impor- 
tance, on  account  of  its  position  among  high 
mountains  and  that  it  commands  both  Bolan  and 
Khojok  passes.  It  is  strongly  fortified,  and  has 
an  arsenal  and  a  garrison.  It  has  become  a 
flourishing  place  since  1876,  when  a  British 
residency  was  established  here.  Pop.  (1891) 
18,802;    (1901)    24,584. 

Quet'zal.      See  Trogon. 

Quetzalcoatl,  a  god  of  the  Nahuas,  primi- 
tive inhabitants  of  Mexico.  The  name  Nahuas 
is  applied  to  those  tribes,  apparently  of  the 
same  origin,  which  successively  ruled  in  Anahuac, 
or  the  Mexican  Empire.  All  Nahuatl  legends 
agree  on  the  arrival  in  that  region  of  certain 
bearded  white  strangers,  garbed  in  black,  who 
came  to  proclaim  new  doctrines  to  the  Nahuas. 
These  strangers  have  by  some  been  without 
justification  identified  as  Buddhist  missionaries. 
The  only  definite  information  regarding  them  re- 
lates to  their  chief,  who  was  called  Quetzalcoatl, 
a  name  signifying,  perhaps,  "the  serpent  covered 
with  feathers."  though  other  meanings  have  been 
assigned.  The  earlier  Spanish  authors  viewed 
Quetzalcoatl  as  St.  Thomas,  who  had  come,  they 
thought,  from  India.  The  legendary  material 
connected  with  him  is  extensive,  varied,  and 
confusing.  He  was  worshipped  as  the  incarna- 
tion of  TonacateatI,  the  serpent  sun,  and  supreme 
deity  in  the  Nahuatl  mythology.     Many  temples 
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were  built  lo  him.  Excavations  everywhere  un- 
earth liis  image,  in  various  guises  m  both  stone 
and  terra-cotta.  His  attributes  were  expressed 
in  many  bas-reliefs.  American  and  European 
museums  contain  representations  of  him.  A  full 
account  may  be  found  in  Bancroft  (H.  H.), 
'Native  Races  of  the  Pacific  States'    (1875). 

Queue  Rouge,  ke  roozh,  a  West  Indian 
name  for  a  large  spider  much  dreaded  by  the 
negros.    See  L.mkodectus. 

Quevedo  y  Villegas,  ka-va'fho  e  vel-ya'gas, 
Don  Francisco  de,  Spanish  author:  b.  Madrid 
26  Sept.  15S0;  d.  ViUanueva  de  los  Infantes  8 
Sept.  1645.  After  study  at  the  University  of 
Alcala,  he  was  banished  the  country  for  having 
killed  a  nobleman  in  a  duel,  and  went  to  Sicily, 
where  he  entered  the  service  of  the  viceroy,  the 
Duke  of  Osuna,  by  whom  he  was  later  made 
minister  of  finance  in  the  administration  of 
Naples.  After  his  return  to  Spain  he  was  ar- 
rested in  1639  on  suspicion  of  having  written 
some  satiric  verses  against  the  king  and  min- 
istry, and  subjected  to  a  four  years'  imprison- 
ment, the  rigors  of  which  caused  his  death.  He 
is  best  known  for  his  prose  satires,  such  as 
"History  of  the  Great  Sharper,  Paul  of  Segovia' 
(1627),  and  'Visions'  (1635).  The  latter  were 
rendered  into  English  by  Sir  Roger  L'Estrange 
in  1708.  There  is  a  Spanish  edition  of  his  works 
by  Guerra  v  Orbe  (1852).  Consult  the  study  by 
Merimee    (1886). 

Quezaltenango,  ka-sal-ta-niin'go,  or  Que- 
saltenango,  Guatemala,  city,  capital  of  a  de- 
partment of  the  same  name,  the  second  city  of 
the  Republic  in  size  and  in  importance,  80  miles 
west  of  Guatemala  city,  at  an  altitude  of  7,500 
feet  above  sea-level.  The  town  is  well-built  with 
wide  and  well-paved  streets ;  among  its  hand- 
some public  buildings  are  the  cathedral,  city 
hall,  and  penitentiary.  It  has  a  considerable 
domestic  trade,  and  manufactures  of  cotton  and 
woolen  textiles.  A  railway  about  50  miles  long 
connects  Quezaltenango  with  Champerico  on  the 
Pacific  coast.  The  city  was  founded  in  1524 
by  Spaniards,  on  the  site  of  a  native  city; 
there  are  numerous  interesting  antiquities  in 
the   neighborhood.     Pop.    (1898)    22,265. 

Quiaiigan,  ke-.ing-an',  Philippines,  a  for- 
mer Spanish  commandancia,  bounded  on  the 
north  by  Bontoc,  now  a  part  of  the  province 
of  Lepanto :  area  64  square  miles ;  pop.  30,000. 
See  Lepanto. 

Quianganes,  ke-iing-an'as,  a  tribe  of  the 
Philippines,  living  in  the  commandancia  of 
Quiangan,  province  of  Lepanto,  Luzon.  They 
belong  to  the  Ifugas  linguistic  stock,  and  are 
a  headhunting  people. 

Quibdo,  kcb'do,  Colombia,  town  in  the  de- 
partment of  Cauca,  formerly  the  capital  of  the 
ancient  province  of  Choco ;  on  the  Atrato  River; 
about  30  miles  from  the  Pacific  and  200  miles 
northwest  of  Bogota.  It  was  of  considerable 
commercial  importance  when  the  gold  mines  of 
the  vicinity  were  being  worked;  but  the  majority 
of  the  mines  arc  (1904)  abandoned  owing  to  lack 
of  use  of  modern  methods  of  mining.  The  sur- 
face gold  exists  now  only  in  small  quantities. 
Pop.  about  7,500. 

Quiberon,  ke-bron.  France,  town,  in  the 
departnit  nl   of  Morbihan ;   on   the   Bay  of  Qui- 


beron, on  a  peninsula,  about  22  miles  southwest 
of  Vannes.  Nearby  and  on  the  peninsula  are 
the  noted  megalithic  monuments  of  Carnac 
(q.v.).  Quiberon  is  now  only  a  small  fishing 
town;  but  it  is  of  historical  interest  on  account 
of  the  unsuccessful  attempt  of  an  English  force 
to  land  here,  in  1746,  at  the  time  of  the  Seven 
Years'  war.  On  20  Nov.  1759  Admiral  Hawke 
attacked  and  overcame  a  French  fleet  under 
Admiral  Conflans  in  Quiberon  Bay,  near  the 
town.  On  27  June  1795  a  body  of  about  1,400  of 
French  emigrant  royalists  landed  here  from  an 
English  fleet,  and  tried  to  arouse  the  people  of 
La  Vendee  and  Brittany  against  the  Convention. 
They  were  repulsed  by  a  force  under  General 
Hoche,  some  returned  to  their  ships,  and  those 
who  were  taken  prisoners  were  shot. 

Quiche,  ke-cha',  or  Kiche,  an  ancient  na- 
tion of  western  Guatemala,  the  people  of  which 
were  civilized  and  of  the  Mayan  stock.  Their 
language  was  a  dialect  allied  to  that  spoken 
by  the  Cakchiquel.  Their  extant  chronicles  be- 
gin with  the  8th  century.  In  their  sacred  book, 
Popol  Vuh,  an  account  is  given  of  the  life  of 
their  great  culture  hero  Xbalanque.  This  book 
gives  many  of  the  national  traditions,  written  in 
the  Quiche  dialect.  The  first  part  of  the  book 
contains  mythological  accounts  of  their  history, 
people,  events,  etc. ;  the  second  part  is  a  de- 
tailed history  of  the  origin  of  the  tribe  and  some 
account  of  the  Cackchiquel.  The  descendants  of 
the  Quiche  now  inhabit  a  large  region  in  the 
central  and  vi-estern  part  of  Guatemala.  Consult : 
Ximenez,  Spanish  translation  of  Popol  Vuh 
(Vienna,  1857)  ;  Abbe  Brasseur  de  Bourbourg, 
French  translation  of  Popol  Vuh   (Paris,  1861). 

Quichua,  ke-choo'a,  Quechua,  or  Kechua, 
the  tribe  who  founded  the  Indian  empire  of 
Peru.  The  tradition  as  to  the  origin  of  this 
aboriginal  empire  is  that  it  was  founded  by 
Manco  Capac,  the  fourth  son  of  the  "creator 
god,"  Viracocha  (q.v.).  Much  of  the  legendary 
and  traditional  history  has  been  relegated  to  the 
domain  of  mythology  by  modern  research,  but 
the  mythical  tale  was  founded  on  some  fact  in 
nature  or  history.  The  descendants  of  this  tribe, 
a  large  part  of  the  population  of  the  Peru  of 
to-day,  are  still  looked  upon  as  being  a  superior 
people.  In  1781  one  of  the  tribe  proclaimed  him- 
self as  the  reincarnation  of  the  great  Inca  Tupac 
Amaru,  gathered  about  him  a  number  of  zealous 
followers,  led  a  revolt  against  the  Spanish 
power,  which  was  suppressed  only  after  two 
years,  and  upon  the  capture  of  the  leader,  his 
family,  and  his  leading  followers.     See  Peru. 

Quichuan  (ke-choo'an)  Stock,  a  South 
American  Indian  group  composed  of  numerous 
tribes,  chief  of  which  are  the  Quichua  (q.v.), 
inhabiting  Peru,  parts  of  Ecuador,  Bolivia,  etc. 
With  the  Aymaras  the  Quichuas  composed  the 
larger  portion  of  the  population  of  the  empire, 
of  the  Incas.  The  Quichua  language,  which  was 
formerly  the  state  language  of  the  Incas,  is  still 
the  chief  speech  of  Peru,  of  a  large  portion  of 
Bolivia,  of  the  part  of  Ecuador  bordering  upon 
Peru,  and  of  the  northern  section  of  the  Argen- 
tine Republic.  It  is  one  of  the  most  beautiful 
and  at  the  same  time  comprehensive  tongues 
of  America. 

Quick-firing  Guns.     See  Ordn.\nce. 

Quick-sand,  a  tract  of  loose  sand  mixed 
with  water  which  will  not  support  heavy  bodies. 
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In  appearance  quick-sands  do  not  differ  from 
the  adjacent  sands.  They  usually  occur  on  flat 
shores  underlain  by  stiff  clay  or  other  impervious 
materials  and  especially  near  the  mouths  of  large 
rivers.  They  appear  to  be  formed  by  the  contin- 
ued collection  of  water  within  the  sand  bank 
which  is  prevented  from  running  off  by  the 
underlying  impervious  layer.  The  water  which 
infiltrates  the  sand  may  be  supplied,  either  by  a 
river  current,  directed  against  a  concave  shore, 
or  spreading  over  a  sea-beach ;  by  tides  which  at 
their  ebb  leave  behind  them  imprisoned  bodies 
of  water ;  or  by  sea-currents  running  through 
narrow  channels  and  forcing  the  water  against 
the  adjacent  shore.  The  grains  of  quick-sand 
have  rounded  surfaces,  as  d'stinguished  from 
angular  or  "sharp"  sand.  It  is,  moreover,  of 
very  light  weight.  The  infiltrated  water  sepa- 
rates and  lubricates  the  particles,  rendering  them 
unstable  and  unable  to  support  a  heavy  weight, 
such  as  the  body  of  a  man.  They  have  obtained 
a  great  reputation  for  treachery  and  danger,  espe- 
cially because  they  cannot  be  distinguished  at 
sight.  The  subject  has  been  drawn  upon  consid- 
erably in  literature,  notably  in  Hugo's  'Toilers  of 
the  Sea,'  in  Wilkie  Collins'  '^loonstone' and  in 
the  'Bride  of  Lammermoor,'  with  probably  some 
exaggeration  of  the  danger.  The  effect  of  quick- 
sands, however,  is  well  illustrated  by  the  sinking 
in  1875  of  a  locomotive  and  train  at  Pueblo, 
Colo.,  which  sank  beyond  discovery  though 
probed  for  to  a  depth  of  50  feet.  To  make  it 
possible  to  operate  in  quick-sands  engineers  are 
accustomed  to  congeal  them  by  forcing  into 
them  brines  and  liquids  at  low  temperatures. 

Quicksilver.     See  Mercury  or  Quicksilver. 

Quids,  in  American  political  history,  a 
name  applied  to  a  faction  of  the  Republican 
party  led  by  John  Randolph  from  1805  to  181 1. 
They  were  opposed  to  the  nomination  of  Madi- 
son, Jefferson's  choice  for  the  succession.  They 
declared  war  on  the  administration  party  in 
1806,  as  governing  Congress  by  backstairs  in- 
fluence. They  opposed  the  restrictive  system, 
and  nominated  Monroe  in  1808.  Their  leading 
ground  of  divergence  from  the  administration 
was  that  it  had  moved  away  from  the  ground 
occupied  by  the  party  when  in  opposition,  and  in 
the  direction  of  centralization  and  federal  en- 
croachment. 

Quietism,  a  tendency  in  religious  devotion 
rather  than  any  specific  system  of  religion  or 
mysticism.  It  consists  in  making  Christian  per- 
fection a  state  of  uninterrupted  contemplation 
of  divine  things,  the  soul  meanwhile  rernaining 
quiet  and  entirely  passive  under  the  divine  in- 
fluence, heedless  of  the  customary  precepts  of 
practical  religion,  and  without  thought  of  re- 
wards or  punishments  in  another  world,  which 
are  the  master  motives  of  vulgar  piety.  The 
term  Quietism  w-as  first  used  to  designate  the 
mystical  teaching  of  Miguel  de  Molinos  (q.v.) 
who  died  (1696)  in  the  prison  of  the  Holy  Office 
at  Rome  to  which  he  had  been  condemned  for 
teachmg  in  sundry  of  his  writings  that  the  per- 
fect Christian  life  consists  in  passive  contem- 
plation, unaffected  by  hopes  or  desires,  and 
that  the  soul  thus  occupied  neither  gains  by 
good  works  or  acts  of  piety,  nor  suffers  through 
the  commission  even  of  gross  sins,  for  these 
affect  only  the  lower  nature  of  the  devotee  and 
cannot   bring   any    stain    upon    the   purity   of   a 


contemplative  soul.  The  amiable  Fenelon  (qv.) 
was  won  over  to  hearty  acceptance  of  some  of 
the  less  objectionable  features  of  Quietism  by 
the  influence  of  his  disciple  Madame  Guyon 
(q.v.),  several  of  whose  mystical  writings  he 
approved  and  defended  when  they  were  con- 
demned by  the  Galilean  church  authorities, 
among  them  Bossuet,  bishop  of  Meaux,  who 
declared  them  to  be  a  "mass  of  extravagances, 
illusions,  and  puerilities."  Fenelon's  published 
apology  for  the  doctrines  of  Madame  Guyon 
having  been  censured  at  Rome  as  containing 
propositions  rash,  scandalous,  etc.,  he  promptly 
bowed  to  the  judgment  of  the  Holy  See,  publicly 
committing  his  own  book  to  the  flames. 

Quietists.     See  Religious  Sects  ;  Quietism. 

Quigley,  James  Edw^ard,  American  Ro- 
man Catholic  prelate:  b.  Oshawa,  Ontario,  Can- 
ada, 15  Oct.  1854.  He  was  graduated  from  Saint 
Joseph's  College.  Buffalo,  N.  Y.,  in  1872.  He 
then  began  his  theological  stud-es  at  the  Vicen- 
tian  Seminary,  Niagara,  N.  Y.,  now  Niagara 
University,  and  continued  them  at  the  University 
of  Innsbruck,  Austria,  completing  his  entire 
course  at  the  Propaganda,  Rome,  where,  in 
1879,  he  obtained  the  degree  of  doctor  of  the- 
ology, and  was  ordained  priest  1.3  April  of  the 
same  year.  Returning  to  the  United  States,  he 
was  appointed  pastor  of  the  Church  at  Attica, 
Wyoming  County,  N.  Y.,  and  in  1884  was  named 
rector  of  the  Cathedral,  Buffalo,  N.  Y.  In  1896 
he  asked  to  be  transferred  to  the  rectorship  of 
Saint  Bridget's  Church,  Buffalo,  made  vacant 
by  the  death  of  Mgr.  Gleason,  but  his  residence 
in  that  parish  was  short,  as,  on  24  Feb.  1897,  he 
was  consecrated  bishop  of  Buffalo  to  succeed 
Bishop  Ryan,  deceased.  Bishop  Quigley  was 
chosen  arbitrator  in  the  great  labor  strike  in 
Buffalo  during  1904,  and  on  8  Jan.  1903  was 
promoted  to  the  archiepiscopal  see  of  Chicago. 
The  archdiocese  comprises  (1905)  a  Catholic 
population  of  about  1,000,000;  619  priests;  316 
churches ;  16S  parochial  schools ;  7  orphan  asy- 
lums ;  18  hospitals,  and  many  other  charitable 
and  educational  institutions. 

Quill,  the  hollow  stem  of  a  feather  (see 
Plum.\ce).  Many  utilities  have  been  found  for 
those  of  the  larger  size,  but  their  use  is  declining. 
The  principal  use  of  quills  is  still  for  making 
pens,  for  which  the  feathers  of  the  swan  are 
most  highly  esteemed,  but  goose-quills  are  most 
commonly  used.  Crow-quills  are  said  to  be  best 
for  fine  writing  and  drawing.  In  preparing 
quills  for  making  into  pens,  they  must  first  be 
cleaned  inside  and  outside  of  fatty  matter,  which 
would  prevent  the  ink  from  flowing  freely. 
This  is  done  by  burying  the  quill-ends  of  the 
feathers  for  a  few  seconds  in  fine  sand  at  a  tem- 
perature of  about  140°  F.  The  quills  are  then 
polished  and  dried. 

Quillaia  (kwil-la'ya)  Bark,  the  bark  of  a 
South  American  tree  (Qtiillaja  sal'onarta),  be- 
longing to  the  division  Spiia-a  of  the  order 
Rosacea.  The  tree  has  smooth,  oval  leaves,  and 
white  terminal  flowers,  solitary  or  in  small  clus- 
ters. 

Quiller-Couch,  kwil'er  kowch,  Arthur 
Thomas,  English  author:  b.  Cornwall  21 
Nov.  1863.  He  was  educated  at  Oxford,  where 
he  was  classical  lecturer  in  1886-7,  and  won  some 
success  with  his  first  book,  'Dead  Man's  Rock' 
(1887).     In   1887  he  began  a  literary  career  in 
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London,  where  in  1889  lie  joined  the  staff  of  the 
'Speaker,'  the  Liberal  weekly  newly  established 
bv  Sir  Wemyss  Reid  (q.v.).  He  retained  until 
1899  his  connection  with  the  'Speaker,'  a  part 
of  his  contributions  to  which  appear  in  the  col- 
lections of  short  stories,  <  Noughts  and  Crosses' 
(1891)  and  <The  Delectable  Duchy'  ("1893)- 
Among  his  further  volumes  are:  "Green  Bays: 
Verses  and  Parodies'  (1893);  'The  Golden 
Pomp'  (1895),  an  Elizabethan  anthology:  'Ia> 
(1896);  'Adventures  in  Criticism'  (1896):  be- 
ing selected  reviews;  'The  Ship  of  Stars' 
(1899);  'Old  Fires  and  Profitable  Ghosts' 
(1900);  'The  Laird's  Luck'  (1901);  'The  West- 
cotes'  (1902):  'The  White  Wolf  (1902):  'The 
Adventures  of  Harry  ReveP  (19C3):  'Hatty 
Wesley' {1903);  and 'Shining  Ferry  •  (1904).  He 
also  completed  'St.  Ives.'  left  unfinished  by 
Robert  Louis  Stevenson  (q.v.).  Much  of  his 
earlier  work  appeared  over  the  pseudonym  "Q." 
Much  of  his  material  he  has  derived  from  Corn- 
wall, where  he  has  made  particular  study  of  the 
Welsh  poor. 

Quil'liam,  William  Henry  Abdullah,  Eng- 
lish Mohammedan  writer :  b.  Liverpool  10  April 
1856.  He  was  educated  at  King  William  College, 
Isle  of  Man,  and  was  admitted  a  solicitor  in 
1878.  He  visited  Morocco  in  1884  and  became 
a  Mohammedan  the  following  year.  He  made 
subsequent  visits  to  Morocco,  Turkey  and  Persia, 
and  in  1895  the  Ameer  of  Afghanistan  awarded 
him  the  title  of  Sheik-ul-Islam  of  the  British 
Isles.  He  has  been  special  commissioner  for 
Canadian  oaths  since  1884  and  has  published : 
'The  Faith  of  Islam'  (1887);  'Fanatics  and 
Fanaticism*  (1888);  'Religion  of  the  Sword' 
(1889);  'Polly,'  a  novel  (1891);  'The  Ways 
of  Sin,'  a  novel  (1894)  ;  'Moses,  Christ  and 
Mohammed'  (1897)  ;  'Studies  in  Islam' 
(1898);   'Manx  Antiquities'    (1898). 

Quilp,  kwilp,  a  malicious  and  hideous 
dwarf  who  figures  prominently  in  Charles  Dick- 
ens' novel,  'Old  Curiosity  Shop.'  He  torments 
and  abuses  his  wife  Betsey,  and  when  about 
to  be  arrested  for  felony  drowns  himself. 

Quil'ter,  Harry,  English  artist  and  author: 
b.  Lower  Norwood,  Surrey,  24  Jan.  1851.  He 
was  educated  at  Cambridge,  studied  at  Bruges 
and  in  Italy,  and  in  1878  was  called  to  the  bar. 
In  1876-88  he  was  connected  with  various  Lon- 
don newspapers,  and  in  1888-90  he  conducted  the 
'Universal  Review'  which  he  founded.  His 
first  exhibition  of  paintings  in  oil  was  made  at 
the  Royal  Institute  in  1884,  and  in  1894  his  col- 
lected works,  120  in  number  were  exhibited  at 
the  Dudley  Gallery.  He  is  the  originator  of 
'What's  What,'  first  issued  in  1902,  and  has  pub- 
lished: 'Giotto'  (1880)  ;  'Is  Marriage  a  Failure' 
(1889);  'Preferences  in  Art,  Life,  and  Litera- 
ture'   (1892)  ;  etc. 

Quimper,  kaii  par',  France,  sometimes 
called  Qui.MPF.R-CoRENTiN,  capital  city  of  the  de- 
partment of  Finistcrc,  lying  at  the  junction  of 
the  Steir  and  Odet.  whence  the  name  from 
Breton  'Kemper,'  junction  or  confluence.  It 
has  the  fine  cathedral  of  St.  Corentin.  built  in 
1424.  The  old  capital  of  Cornouailles,  it  figured 
in  the  religious  wars.  It  has  sardine-fisheries, 
breweries,  paper-factories,  tanneries,  and  a  popu- 
lation of  (1891)   17.406,  and  (1901)   19,441. 

Quin,  kwin,  James,  English  actor:  b.  Lon- 


don 24  Feb.  1693 ;  d.  Bath,  Somerset,  21  Jan. 
1766.  He  was  the  son  of  an  Irish  barrister, 
and  was  educated  in  Dublin.  In  1714  he  went 
upon  the  Dublin  stage,  and  a  year  after  appeared 
at  Drury  Lane  Theatre.  In  1717  he  went  to  the 
theatre  in  Lincoln's-Inn-Fields,  where  he  re- 
mained 14  years,  and  acquired  celebrity  in  char- 
acters of  grave,  dignified,  and  sententious  trag- 
edy, as  in  Cato,  Zanga,  and  Coriolanus  (in 
Thomson's  tragedy  of  that  name),  and  in  those 
of  strong,  sarcastic,  comic  humor,  as  Falstaff  and 
Volpone.  In  1735  he  returned  to  Drury  Lane, 
on  such  terms  as  no  actor  had  previously  re- 
ceived ;  and  he  retained  preeminence  until  the 
appearance  of  Garrick  in  1741.  In  1747  he  was 
engaged  at  Covent  Garden  with  Garrick ;  but 
the  new  actor  obtained  so  great  a  share  of  at- 
tention that  Quin  retired  from  the  regular  stage 
in  1751.  His  last  performance  was  Falstaff 
(1753);  in  which  character  he  is  supposed  never 
to  have  been  excelled.  Garrick,  once  his  rival 
and  afterward  his  friend,  wrote  the  epitaph  for 
his  monument  in  Bath  Abbey. 

Quinault,  ke-no,  Philippe,  French  drama- 
tist :  b.  Paris  3  June  1635 ;  d.  there  26  Nov.  1688. 
He  studied  law.  but  became  a  playwright,  his 
first  drama  being  produced  when  he  was  18  and 
meeting  with  marked  success.  The  continued 
success  of  his  tragedies,  comedies,  and  tragi- 
comedies, of  which  he  produced  16,  made  him  a 
mark  for  the  satire  of  Boileau,  and  he  abandoned 
tragedy  and  engaged  in  writing  librettos  for  the 
operas  of  Lulli.  In  this  field  he  displayed  great 
originality  and  though  his  success  at  the  time 
was  attributed  to  LuUi's  music  by  Boileau  and 
other  critics,  his  verse  is  still  read  and  admired 
while  the  music  is  forgotten.  He  was  admitted 
to  the  French  Academy  in  1670  and  his  later 
years  were  spent  in  ease  and  comfort.  Of  his 
operatic  pieces  'Armide'  and  'Atys'  are  best 
known  and  of  his  dramas  'Astarte'  (1663)  and 
'La  Mere  Coquette'  (1665).  Editions  of  his 
works  were  published  in  1739,  1842,  and  1880. 

Quince,  a  shrub  or  small  tree  {Cydonia 
vulgaris)  of  the  rose  family;  a  native  of  central 
and  eastern  Asia,  where  it  was  cultivated  more 
than  2,000  years  ago  and  whence  it  has  been 
introduced  into  all  cool  temperate  countries  of 
the  civilized  world.  It  is  a  close  relative  of  the 
apple  and  pear,  with  which  trees  some  botanists 
class  it,  but  from  which  it  is  distinguished  by 
having  its  flowers  solitary  upon  the  ends  of 
twigs  of  the  present  season's  growth.  The  pop- 
ularity of  the  quince  is  limited  because  it  is 
inedible  in  the  fresh  state,  but  it  is  highly  prized 
for  making  preserves,  jellies,  etc.,  and  as  a 
flavoring  for   mixing  with  other   fruits. 

The  plant  is  propagated  mainly  by  stool 
layering,  the  rooted  layers  being  grown  in  nur- 
sery rows  usually  two  years  after  their  removal 
from  the  parent  bush.  They  are  then  planted 
from  10  to  15  or  more  feet  apart,  the  distance 
depending  upon  the  soil.  On  light  soils  the 
shrubs  make  rapid  growth  but  are  shorter  lived 
and  less  productive  than  upon  heavy.  They 
should  commence  to  bear  when  about  three  years 
old  and  reach  full  bearing  when  ten.  Contrary 
to  popular  opinion  the  quince  will  do  best  when 
cultivated,  but  the  stirring  of  the  soil  must  not 
be  deep  because  the  feeding  roots  are  rather 
close  to  the  surface,  especially  if  the  soil  be  very 
moist.     To  obviate  this   danger,  growers  often 
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set  the  plants  rather  deeply  and  for  the  first  few 
years  work  the  soil  away  from  them  so  as  to 
induce  deep  rooting.  They  always  use  shallow 
rooting  cover  crops.  It  is  another  popular  mis- 
conception that  the  plants  do  best  in  undrained 
soil.  The  best  orchards  of  western  New  York, 
where  the  quince  is  an  important  crop,  are  upon 
well  drained  land. 

The  tree  seldom  grows  more  than  15  feet 
tall.  It  should  be  trained  in  bush  form ;  that  is, 
with  several  stems,  though  some  growers  prefer 
the  tree  form  with  only  one  stem.  The  latter 
seems  more  likely  to  be  injured  by  borers.  Be- 
yond the  removal  of  interfering,  dead  or  un- 
necessary limbs  the  pruning  consists  of  "head- 
ing-in"  the  twigs,  a  process  which  reduces  the 
number  of  fruits.  Being  fairly  hardy  and  a 
rather  late  bloomer  the  quince  is  a  very  regular 
annual  bearer,  but  unless  the  tops  be  kept  open 
and  the  quantity  of  fruits  reduced  the  specimens 
will  be  inferior.  Though  the  fruits  ripen  late 
and  when  gathered  are  generally  very  hard  they 
should  be  handled  very  carefully  and  not  be 
allowed  to  freeze.  Except  as  indicated  the  man- 
agement of  a  quince  orchard  is  much  the  same 
as  for  pear  orchard. 

Among  the  insects  which  feed  upon  the  quince 
are  several  borers,  scale  insects,  caterpillars, 
plant-lice,  etc.,  which  are  found  on  other  fruit 
trees,  especially  apples  and  pears.  These  may  be 
controlled  in  the  same  way.  (See  Apple;  Pear; 
Insecticide.)  The  quince  curculio  {Conotrache- 
lus  cratccgi),  a  broad-shouldered  snout-beetle  of 
American  nativity,  lays  its  eggs  in  the  fruit  in 
early  summer.  It  may  be  controlled  like  its 
relative  the  plum  curculio.  (See  Plum.)  Sev- 
eral so  called  plant  diseases  common  to  the  pear 
and  apple  are  sometimes  reported  upon  the 
quince.  They  have  been  combated  in  the  same 
way  as  on  the  other  fruits. 

Consult:  Bailey,  'Cyclopedia  of  American 
Horticulture*  (New  York,  igoo-2)  ;  ]\leech, 
'Quince  Culture'    (New  York,  1896). 

Quin'cke,  Georg  Hermann,  German  physi- 
cist:  b.  Frankfort-on-the-Oder  1834.  He  was 
educated  at  the  universities  of  Berlin,  Konigs- 
berg,  and  Heidelberg,  and  in  1859  was  privat- 
docent  at  the  University  of  Berlin.  In  1872  he 
was  appointed  to  a  chair  at  the  University  of 
Wiirzburg,  and  in  1875  became  professor  of 
physics  at  Heidelberg.  He  has  made  important 
investigations  of  capillary  phenomena,  and  val- 
uable researches  respecting  electric  influence 
upon   different   forms  of  matter. 

Quin'cunx,  an  arrangement  of  five  objects 
in  a  square,  one  at  each  corner  and  one  in  the 
middle.  It  is  particularly  employed  in  reference 
to  the  arrangement  of  trees.  The  term  is  fre- 
quently used  in  astronomy. 

Quincy,  kaii-se,  Antoine  Chrysostome 
Quatremere  de.  See  Quatremere  de  Quincy, 
Antoine  Chrysostome. 

Quincy,  kwln'zi.  Edmund,  American  au- 
thor, son  of  Josiah  Quincy  (i  772-1864  q.v.)  ;  b. 
Boston,  Mass.,  i  Feb.  i8c^ ;  d.  Dedham,  Mass., 
17  May  1877.  He  was  graduated  from  Harvard 
in  1827,  was  a  prominent  and  able  contributor 
to  the  anti-slavery  press  and  wrote:  'Wensley' 
(1854);    <Life  of  Josiah   Quincy'    (1867);   etc. 

Quincy,  Josiah,  sometimes  called  Josiah 
Quincy,  Jr.,  .American  lawyer:  b.  Boston,  Mass., 


23  Jan.  1744;  d.  at  sea  off  Gloucester,  Mass.,  a6 
April  1775.  He  was  graduated  from  Harvard 
in  1763,  studied  law  in  the  office  of  Oxenbridge 
Thacher,  and  acquired  a  large  practice.  After 
the  "Boston  Massacre"  (q.v.),  he  was  selected 
with  John  Adams,  by  Captain  Preston  as  counsel 
for  the  defense.  He  wrote  many  political  pam- 
phlets, and  contributed  much  to  contemporary 
journals.  In  1774  he  sailed  for  England,  where 
he  consulted  with  the  friends  of  America,  but 
died  on  the  return  voyage.  An  able  orator,  he 
was  among  the  first  to  assume  a  bold  revolution- 
ary attitude.  Though  he  incurred  at  the  time 
some  odium  for  his  defense  of  Parker,  his 
course    was    later    strongly   commended. 

Quincy,  Josiah,  American  statesman  and 
educator :  b.  Boston  4  Feb.  1772 ;  d.  Quincy, 
Mass.,  I  July  1864.  He  was  graduated  from 
Harvard  in  1790,  studied  law  and  in  1793  was 
admitted  to  practice,  and  gave  much  study  to 
political  problems.  By  his  oration  in  Old  South 
4  July  1798,  he  gained  so  extended  a  reputation 
that  in  1800  he  was  made  Federalist  candidate 
for  representative  in  Congress.  Though  defeated 
then  through  the  ridicule  of  Republican  journals, 
he  was  elected  in  the  autumn  of  1804  after  having 
in  the  spring  of  that  year  been  chosen  to  the  State 
senate.  He  remained  in  Congress  until  1812, 
when  he  declined  re-election.  He  was  a  finished 
orator,  spoke  boldly  on  many  difficult  topics  of 
debate,  and  was  one  of  the  most  efficient  mem- 
bers of  his  party,  which  during  his  whole  term 
of  service  remained  hopelessly  in  the  minority. 
His  statesman-like  grasp  of  affairs  is  most  clearly 
shown  by  the  constant  emphasis  which  he  placed 
upon  the  increasing  political  danger  with  which 
the  Union  was  menaced  by  the  slave  power.  He 
feared  civil  war,  and  preferred  a  peaceable  seces- 
sion—  a  course  not  then  seen,  as  it  was  later, 
to  be  impossible.  In  the  State  senate  he  urged 
Massachusetts  to  suggest  to  Congress  an  amend- 
ment of  the  Constitution,  by  which  the  clause 
permitting  slave-States  to  reckon  three  fifths  of 
the  slave  population  in  obtaining  a  basis  for  rep- 
resentation was  to  be  stricken  out.  Of  course, 
such  a  measure,  had  it  succeeded,  would  have 
resulted  in  the  dismemberment  of  the  Union. 
Quincy  opposed  the  annexation  of  the  Louisiana 
territory,  and  in  his  speech  of  4  Jan.  181 1  took 
the  advanced  Federalist  position  that  the  Con- 
stitution did  not  confer  on  Congress  power  to 
admit  any  new  States  save  such  as  might  be 
formed  from  territory  belonging  to  the  United 
States  in  1787.  He  declared  that,  if  the  bill 
passed,  the  Union  was  thereby  dissolved,  and 
that  it  would  be  the  right  of  all  States  and  the 
duty  of  some  "to  prepare  definitely  for  a  sepa- 
ration." This  is  believed  to  be  the  earliest  enun- 
ciation in  Congress  of  the  doctrine  of  secession. 
Eventually  Quincy  acquiesced  in  the  purchase, 
upon  each  of  the  original  13  States  signifying  its 
assent.  He  attacked  the  Embargo,  and  opposed 
the  War  of  1812,  though,  unlike  many  Federalists, 
he  supported  the  administration,  and  on  25  Jan. 
1812  made  in  the  House  a  notable  speech  on  the 
navy.  Upon  his  retirement  from  Congress  in 
1813,  he  was  at  once  elected  to  the  State  Senate, 
where  he  remained  until  1820,  then  entering  the 
House  of  Representatives,  of  which  he  was 
speaker  until  his  resignation  in  1822  to  become 
judge  of  the  Boston  municipal  court.  In  this 
capacity  he  was  the  first  to  hand  down  the  ruling, 
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then  much  criticized  but  now  accepted  ni  the 
United  States  and  England,  that  the  publication 
of  truth  with  good  intent  and  for  a  justifiable  end 
is  not  libel.  From  1823  to  1828  he  was  second 
mayor  of  Boston ;  during  his  admmistration  all 
the  municipal  departments  were  put  m  efti- 
cient  working  order.  In  1829  he  became 
president  of  Harvard,  and  this  post  he  held 
until  his  retirement  in  1845.  In  1856  he  was  a 
supporter  of  Fremont  for  the  Presidency.  Be- 
sides several  speeches,  he  published:  'History 
of  Harvard  University'  (1840);  'History  of 
the  Boston  Anthenxum'  (1851);  'The  Mu- 
nicipal History  of  Boston'  (1852);  'Memoir 
of  John  Quincy  Adams'  (1858),  and  other 
works.  Lowell  refers  to  him  as  "a  figure  of  ad- 
mirable example  in  a  democracy  as  that  of  a 
model  citizen."  Consult:  Quincy,  'Memoir' 
(1867);  Lowell,  'A  Great  Public  Character'  in 
'My  Study  Windows'    (1867). 

Quincy,  Josiah,  American  lavi-yer,  son  of 
Josiah  Quincy  (1772-1864,  q.v.)  :  b.  Boston, 
Mass..  17  Jan.  1802;  d.  Quincy,  Mass.,  2  Nov. 
1882.  He  was  graduated  from  Harvard  in  1821, 
served  as  president  of  the  Massachusetts  senate 
in  1842.  was  mayor  of  Boston  in  1845-9  and 
wrote  'Figures  of  the  Past'    (1882). 

Quincy,  Josiah,  American  politician,  son 
of  Josiah  Phillips  Quincy :  b.  Quincy,  Mass., 
1859.  He  was  graduated  from  Harvard  in 
1880,  and  was  admitted  to  the  bar  but  never 
practised.  He  has  been  a  leading  member  of 
the  Democratic  party,  was  chairman  of  that 
party's  State  Committee,  and  manager  of  the 
literary  bureau  of  the  National  Committee  in 
1892.  He  served  four  years  in  the  Massa- 
chusetts legislature,  and  in  1893  was  appointed 
assistant  secretary  of  state  bj'  President  Cleve- 
land, serving  six  months.  In  1895  he  was 
elected  mayor  of  Boston  and  in  1897  re-elected, 
his  progressive  policy  in  regard  to  the  extension 
of  municipal  functions  attracting  wide  atten- 
tion. He  established  the  department  of  munic- 
ipal statistics,  a  municipal  printing-office  and 
electrical  construction  department,  greatly  in- 
creased the  number  of  public  baths,  and  provided 
public  lectures  and  concerts,  and  organized  eight 
unpaid  commissions  to  have  charge  of  the  city's 
charitable  institutions,  public  baths  and  other 
improvements. 

Quincy,  111.,  the  capital  city  ot  Adams 
County,  is  situated  on  the  east  bank  of  the  Mis- 
sissippi River,  264  miles  south  of  Chicago  and 
160  miles  north  of  St.  Louis.  It  was,  according 
to  the  census  of  1900,  the  third  city  in  the  State 
of  Illinois.  It  is  built  upon  an  elevated  plateau 
160  feet  above  the  high-water  mark  of  the  Mis- 
sissippi River.  The  water  supply  of  Quincy  is 
Siven  from  a  reservoir  with  a  capacity  of  20,000,- 
000  gallons  at  an  elevation  of  229  feet  above  the 
city,  giving  an  average  pressure  of  40  pounds, 
the  water  before  entering  the  reservoir  being 
thoroughly  filtered,  making  it  absolutely  pure 
In  consequence  thereof  the  death  rate  has  been 
materially  decreased,  making  Quincy  one  of  the 
healthiest  cities  in  the  world  to  live  in.  The 
pumping  capacity  is  supplied  by  a  triple  expan- 
sion engine  of  8,000.000  gallons  daily  and  one 
compound  engine  of  4.000,000  gallons  capacity 
daily,  the  \yater  being  filtered  by  14  jewel  grav- 
ity mechanical  fillers,  therefore  insuring  the  city 
over  its  distributing  system  of  45  miles"  of  water 


mains,  an  inexhaustible  supply  of  water  as  the 
water  is  derived  from  an  intake  pipe  from  the 
channel  of  the  Mississippi  River.  Quincy  was 
settled  and  laid  out  by  John  Wood  in  the  year 
of  1821  and  to  his  memory  there  has  been 
erected  a  statue  in  Washington  Park,  tliis  being 
the  principal  part  of  the  city.  Quincy  has  a 
series  of  16  nicely  located  parks  situated  in 
different  parts  of  the  city  connected  by  a  boule- 
vard surrounding  the  city,  and  in  all  aggregat- 
ing 152  acres.  This  in  connection  with  the 
Illinois  Soldiers'  and  Sailors'  Home,  which  con- 
tains 140  acres,  makes  ample  room  for  out-door 
recreation.  The  Illinois  Soldiers'  and  Sailors' 
Home,  situated  upon  these  beautiful  grounds  of 
140  acres,  is  complete  in  every  detail  and  has  a 
capacity  for  2,000  veterans  and  the  average  at- 
tendance is  about  1,700.  Quincy's  Federal  build- 
ing and  court-house  are  buildings  worthy  of  any 
city,  so  is  the  city-hall  recently  erected  at  a  cost 
of  $140,000.  The  trade  of  the  city  is  extensive 
and  is  distributed  on  several  lines  of  railroad 
and  the  Mississippi  River.  Many  of  the 
streets  are  traversed  by  electric  railways, 
the  total  extent  of  which  is  27  miles,  allow- 
ing people  to  go  to  all  the  principal  busi- 
ness points  and  parks.  The  city  is  divided  into 
seven  wards.  Of  the  public  and  charitable 
buildings  the  city  contains  two  hospitals  with 
the  combined  capacity  of  about  300  beds ;  10 
asylums  and  homes,  and  33  churches,  repre- 
senting about  all  the  denominations  found  in  a 
community  of  the  size  of  Quincy.  Of  public 
school  houses  there  are  13,  having  been  built  at 
an  aggregate  cost  of  one  half  million  dollars, 
with  a  corps  of  114  teachers.  The  attendance 
of  the  public  schools  number  5,400  children. 
Besides  these  there  are  12  parochial  schools 
that  have  an  attendance  of  2,400  children  with 
an  attendance  among  the  seven  colleges  lo- 
cated here  that  have  an  attendance  esti- 
mated at  about  1,500.  The  commercial  in- 
terests of  Quincy  are  represented  by  1,500 
firms  with  a  capitalization  of  over  $15,000,000, 
embracing  almost  every  kind  of  manufactory. 
Quincy  is  known  particularly  as  a  strong  manu- 
facturing city,  there  being  8  foundries  with  a 
capitalization  of  $2,000,000,  7  machine  shops  with 
a  capitalization  of  over  $1,000,000,  5  carriage 
manufactories  with  a  capitalization  of  $1,000,- 
000,  5  flour  mills  with  a  capitalization  of  $500,- 
000:  also  the  largest  steam  governor  plant  in  the 
world,  with  a  capitalization  of  $500,000.  There 
are  also  6  breweries  with  a  capitalization  of 
$1,000,000,  also  4  incubator  factories  with  a  cap- 
italization of  $1,000,000.  There  are  also  manu- 
factories of  furniture,  plows,  tobacco,  organs, 
soap,  files,  and  matches.  Quincy  is  also  well 
represented  in  the  publishing  line  by  4  daily 
papers,  besides  numerous  weeklies  and  month- 
lies, 19  in  all.     Pop.  (1904  est.)  46.000. 

H.  H.\TCH,  M.D. 
Quincy,  Mass.,  city  in  Norfolk  County:  on 
Quincy  Bay,  and  on  the  New  York,  N.  H.  &  H. 
railroad.  The  city  includes  within  its  corporate 
limits  several  villages ;  its  area  is  about  i6''^ 
square  miles,  nearly  four  square  miles  of  which 
are  in  public  parks.  It  is  bounded  on  the  north 
by  Neponset  River,  and  on  the  south  by  Fore 
River.  It  was  settled  in  1625  and  was  first 
known  as  Mount  Wollaston.  .\bout  four  years 
later  Thomas  Morton  (q.v.)  obtained  control  of 
the   settlement   and   established  his   "New   Eng- 


I 


QUINET  — QUININE 


lish  Canaan,"  "Merry  Mount."  His  institution 
of  the  "May  Pole"  and  other  "Idolls,"  and  his 
manner  of  living  in  general,  offended  the  Puri- 
tans of  Boston,  and  they  thought  him  a  danger- 
ous man  in  the  new  country.  He  was  arrested 
by  Miles  Standish  and  sent  back  to  England. 
The  place  remained  a  part  of  Braintree  until 
1702  when  it  was  incorporated  as  Quincy,  after 
John  Quincy.  In  1888  it  was  chartered  as  a  city. 
The  first  railroad  in  New  England  was  con- 
structed here  in  1826-7;  it  was  two  miles  long, 
operated  by  horses,  and  used  for  carrying  stone 
for  building  Bunker  Hill  Monument.  There 
are  many  places  of  historic  interest  in  and  around 
Quincy,  and  some  of  the  buildings  of  Revolution- 
ary days  are  still  in  existence.  Quincy  came 
into  great  prominence  the  last  quarter  of  the 
19th  century,  on  account  of  an  educational  move- 
ment under  the  leadership  of  Francis  Wayland 
Parker  (q.v.).  Many  prominent  people  have 
lived  in  Quincy:  it  was  the  birthplace  of  John 
Adams,  John  Quincy  Adams,  and  John  Han- 
cock. The  Adamses  are  buried  under  the  old 
"Stone  Temple." 

Quincy  is  largely  a  residential  suburb  of 
Boston  ;  but  the  quarrying  interests  are  still  of 
importance.  _  It  has  also  a  large  ship-building 
plant,  machine  and  tools  shops.  It  has  a  city 
hospital,  the  Woodward  Institute,  for  girls  ;  the 
Adams  Academy,  a  high  school,  elementary 
public  schools,  and  the  Thomas  Crane  Public 
Library,  which  contains  about  25,000  volumes. 
The  Metropolitan  District  System  supplies 
Quincy  with  water.  The  government  is  admin- 
istered under  a  revised  charter  of  1900,  which 
provides  for  a  mayor  and  council,  elected  an- 
nually. The  school  board  is  chosen  by  popular 
vote.  The  mayor  appoints  the  heads  of  all  de- 
partments except  that  of  the  school  board.  The 
council  elects  the  other  administrative  officials. 
Pop.  (i8go)  16,723:  (1900)  23,899.  Consult: 
Adams,  'Tliree  Episodes  of  American  History*  : 
Hurd,  'History  of  Norfolk  County'  ;  Pattee,  <A 
History  of  Old  Braintree  and  Quincy'  :  Wilson, 
'Where  American  Independence  Was  Born'  : 
Adams,  'The  Centennial  Milestone'  :  Report  of 
U.  S.  Commissioner  of  Education,  Vol.  I. 
(1902),  on  the  Quincy  educational  movement; 
Partridge,   'Quincy  Methods.' 

Quinet,  ke-na,  Edgar,  French  litterateur: 
b.  Bourg  17  Feb.  1803 ;  d.  Versailles  27  March 
1875.  He  was  educated  at  the  schools  of 
Charolles  and  Bourg  and  the  Lycee  of  Lyons. 
His  first  publication  was  'Tablettes  du  juif 
Errant'  (1823).  A  visit  to  Germany  introduced 
him  to  Herder's  'Philosophy  of  the  History  of 
Humanity,'  which  interested  him  profoundly  and 
gave  direction  to  his  life  studies.  He  published 
s  translation  with  an  introductory  essay  in  1827. 
Living  at  Strasburg  he  met  Victor  Cousin  and 
fules  Michelet,  the  latter  of  whom  became  his 
closest  friend.  In  1829  he  was  chosen  by  the 
French  Academy  to  go  to  the  Morea  as  philol- 
ogist attached  to  a  commission  of  safants.  and 
on  his  return  in  1830  published  'De  la  Grece 
Moderne  et  de  ses  Rapports  avec  L'Antiquite.' 
His  republican  sympathies  were  stirred  by  the 
revolution  in  July  and  his  feelings  gained  ex- 
pression in  political  pamphlets.  He  wrote  a 
remarkable  prose  poem  'Aliasuerus'  (1833),  and 
later  two  other  epics,  'Napoleon'  (1836),  and 
'Promethee'     (1838).     His    purpose    in    these 


three  was  to  represent  humanity  as  general,  in- 
dividual, and  religious  —  Ahasuerus,  the  race ; 
Napoleon,  the  individual,  and  Prometheus,  the 
martyr.  In  1838  he  published  a  reply  to  Strauss' 
'Life  of  Jesus,'  the  next  year  was  appointed 
professor  of  foreign  literature  at  Lyons  and  in 
1841  became  professor  of  Southern  Literature  in 
the  College  of  France.  His  Lyons  lectures  were 
published  under  the  titles,  'Genie  des  Religions' 
(1842),  and  'Le  Christianisme  et  la  Revolution 
Frangaise.'  His  lectures  delivered  at  the  Col- 
lege of  France  attacking  the  Jesuits  so  aroused 
public  feeling  that  the  government  closed 
his  class-room  in  1846.  His  republican  opinions 
became  so  pronounced  and  his  expression  so 
outspoken  that  after  the  coup  d'etat  of  Louis 
Napoleon  in  185 1  he  was  banished  from  France. 
His  exile,  which  lasted  until  after  the  fall  of  the 
Empitfi  in  1870,  was  fruitful  in  such  works  as 
'Marnix  de  Saint-Aldegonde'  (1856);  'L'His- 
toire  de  Mes  Idees'  (1858):  'Merlin  I'En- 
chanteur'  (i860);  and  the  Revolution  Fran- 
<;aise'  (1865).  Re-established  in  Paris,  he  was 
elected  to  the  Chamber  of  Deputies  and  voted 
consistently  against  all  monarchical  reaction  and 
for  the  secularization  of  laws.  His  last  work, 
'L'Esprit  Nouveau'  (1874),  contains  an  ex- 
pression of  his  social,  political  and  intellectual 
creed.  His  complete  works  were  published  in 
30  volumes  (1877-82).  Consult  his  'Lettres 
d'  Exil>  (1884);  'Edgar  Quinet  depuis  I'Exil,' 
a  biography  by  his  widow  (1888-9)  ;  Heath, 
'Edgar  Quinet:  His  Early  Life  and  Writings' 
(1881). 

Quingua,  keng'wa,  Philippines,  pueblo, 
province  of  Bulaca,  Luzon ;  on  the  Quingua 
River,  seven  miles  from  its  mouth ;  six  miles 
north  of  the  town  of  Bulacan.  It  is  a  road 
centre,  and  is  a  health  resort  for  the  surround- 
ing provinces  because  of  its  pure  water.  Pop. 
8,860. 

Quinidine.     See  Quinine. 

Quinine,  kwin'en  or  kwi'nin,  or  Quinina, 
a  drug  (C»Hj,N:02)  most  largely  used  in  the 
cure  of  fevers.  Technically  known  as  a  febri- 
fuge (fever-cure),  it  is  also  a  valuable  tonic. 
Quinine  is  one  of  four  important  alkaloids  ob- 
tained from  the  bark  of  the  cinchona-tree  (Pe- 
ruvian bark;  see  Bark,  Peruvian)  ;  the  others 
being  quinidine,  cinchonidine,  cinchonine 
(qq.v.).  The  curative  power  of  these  alkaloids 
is  accurately  shown  by  the  report,  dated  April 
1868,  of  a  commission  appointed  by  the  British 
Indian  government  (Madras)  after  the  sugges 
tion  of  Clements  R.  Markham,  C.B.,  F.R.S. 
Cases  of  fever  numbering  2,472  were  treated, 
and  the  result  showed  failures  per  1,000  as  fol- 
lows: Quinidine,  6:  quinine,  7;  cinchonidine, 
10:  cinchonine,  23.  Quinine  alkaloid  is  seldom 
used,  as  it  is  very  insoluble  (59°  F.,  1,600  parts 
water).  The  salt  known  as  quinine  sulphate 
(C=.H»N20=)H2S04  +  7H;0,  only  is  used. 

The  average  dose  of  quinine  sulphate  for 
adults  in  the  LTnited  States  is  4  to  5  grains 
every  3  or  4  hours ;  in  warmer  and  more  fever- 
ridden  countries,  twice  to  three  times  this 
amount.  The  average  consumption  of  quinine 
sulphate  in  the  world  at  this  time  (1904)  is 
12,000,000  to  14,000.000  ounces  a  year,  and  the 
approximate  average  net  cost  of  production  is 
18  cents  per  ounce,  at  which  it  will  probably 
remain  for  a  number  of  years,  as  there  is  very 


QUINISEXT  COUNCIL— QUINNAT  SALMON 


little  likelihood  of  any  material  change  in  the 
processes  of  growing  cinchona-bark  or  making 
the  ([iiinine. 

Production  and  Manufacture. —  Cinchona- 
trees  grow  from  seeds  planted  in  hotbeds  or 
nurseries,  and  are  transplanted  when  they  have 
reached  a  height  of  3  or  4  inches.  They  are 
then  left  till  they  attain  a  height  of  about  3 
feet,  when  Chinchona  Icdgeriana,  the  species 
yielding  the  largest  amount  of  quinine,  but 
growing  very  poorly  in  the  ground,  is  grafted  on 
to  the  stalk  of  Chinchona  succirubra,  which 
yields  little  quinine,  but  grows  very  thriftily. 
This  combination  gives  the  rich  yield  of  the 
former  with  the  healthy  growth  of  the  latter. 
After  the  graft  has  healed,  these  young  trees 
are  again  transplanted  to  cleared  places  in  the 
jungle.  They  are  fertilized  and  attended  care- 
fully for  six  years,  when  they  have  reached  their 
most  profitable  age.  They  are  then  sawed  down 
at  the  ground,  and  sawed  into  sections,  and 
native  women  beat  the  sappy  bark  from  the 
wood  with  mallets.  (All  parts  of  the  cinchona- 
tree  contain  traces  of  quinine,  but  the  bark  is 
the  only  part  containing  appreciable  quantities 
of  it.)  The  bark  is  dried  in  the  sun  for  a  day 
or  two,  then  it  is  dried  by  a  fire.  Finally  it  is 
roughly  ground,  packed  in  bundles  of  100  kilos 
(225  pounds)   each,  and  sent  to  the  market. 

To  manufacture  quinine,  the  bark  is  ground 
to  a  No.  70  powder  (screens  of  70  meshes  to 
the  inch),  and  mi.xed  with  lime-water  suffi- 
cient to  moisten  the  powder  thoroughly.  It  is 
then  mi.xed  with  crude  petroleum  and  boiled 
about  five  hours,  the  quinine  in  the  bark  dis- 
solving in  the  oil.  The  powder  is  then  allowed 
to  settle,  and  the  oil  is  drawn  off  and  washed 
with  dilute  sulphuric  acid,  agitated  violently 
with  jets  of  air.  The  quinine  now  leaves  the 
oil  and  goes  to  the  acid-water,  in  which  it  is 
more  soluble  than  in  the  oil.  The  oil  and 
water  now  separate  upon  standing,  and  the  acid- 
water  is  drawn  off  and  neutralized  with  soda, 
when  the  quinine  and  other  alkaloids  are  pre- 
cipitated. The  alkaloids  other  than  quinine  are 
separated  from  it,  and  the  quinine  is  redissolved 
in  dilute  acid-water  to  saturation  while  hot. 
Upon  cooling,  crystals  of  quinine  sulphate  are 
thrown  out,  filtered,  and  dried  for  the  market. 

History. —  The  virtues  of  the  bark  of  what 
was  afterward  known  as  the  cinchona-tree  were 
discovered  by  the  Jesuits  in  Peru  about  the  year 
1600.  Prior  to  that  date  the  Indians  evidently 
knew  that  it  had  remedial  powers,  but  they  did 
not  use  it  to  any  extent.  In  1638  the  Countess 
of  Chinchon,  whose  husband,  Don  Luis  Geron- 
imo  Fernandez  de  Cabrera  Bobadilla  y  Mendoza, 
was  viceroy  of  Peru,  was  cured  of  an  intermit- 
tent fever  by  the  use  of  this  bark  administered 
by  her  physician,  Don  Juan  de  Vega,  on  re- 
quest of  Don  Francisco  Lopez  de  Canizares, 
corregidor  of  Loxa.  Upon  her  return  to  Spain 
in  1640  the  countess  carried  a  supply  of  the  bark 
with  her,  and  through  her  it  became  known  to 
the  world.  It  was  very  fitting  that  100  years 
later  Linnaeus  should  name  the  genus  of  trees 
bearing  this  bark  for  the  countess  —  Cin- 
chona (Linnxus  erred  in  spelling;  it  should 
have  been  Chinchona). 

The  actual  discovery  and  isolation  of  qui- 
nine is  to  be  ascribed  to  the  French  chemists 
Pelletier  and  Caventon  in  1820,  although  Gomez, 
a   Portuguese,  succeeded  in   isolating  the   febri- 


fuge principle,  which  was  practically  quinine, 
in  1816.  Sulphate  of  quinine  was  first  made  in 
America  in  1823,  and  the  house  of  Powers  and 
Weightman,  which  was  founded  five  years  be- 
fore this  date,  was  undoubtedly  the  first  to  man- 
ufacture it  for  sale.  Until  about  1850  the  only 
source  of  supply  was  found  in  the  trees  grovv- 
ing  wild  on  the  sides  of  the  Andes,  and  as  qui- 
nine had  become  so  valuable  a  remedy  the  world 
over,  the  native  forests  were  almost  exhausted 
so  great  had  become  the  demand  for  cinchona- 
bark.  The  price  had  reached  about  $20  per 
ounce.  The  Dutcli,  knowing  that  they  had  in 
Java  climate,  altitude,  and  temperature  almost 
identical  with  those  in  Peru,  determined  to  se- 
cure trees  or  seeds  and  try  to  cultivate  it  there. 
(Cinchona  requires  an  altitude  of  3,000  to  5,000 
feet,  tropical  temperature,  without  much  vari- 
ation, from  100  to  200  inches  of  rain  a  year, 
and  a  volcanic  soil.)  The  British  government 
made  the  same  attempt  in  India,  but  with  poor 
results,  because  the  same  conditions  of  soil  and 
rain  do  not  prevail ;  and  after  about  50  years' 
endeavoring  to  raise  cinchona  in  India  and  Cey- 
lon, there  only  remain  a  few  gardens  owned  by 
the  government,  the  product  of  which  is  con- 
sumed in  the  army  and  among  the  natives,  to 
whom  it  is  sold  through  the  post-office  at  cost. 

The  Dutch  experiment,  however,  proved  to  be 
very  successful  and  remunerative,  although  it  in- 
volved almost  insurmountable  obstacles,  loss  of 
years  of  time,  and  lives  of  earnest  working  sci- 
entists. The  trees  now  thrive  tenfold  more  than 
even  their  Peruvian  ancestors,  for  the  congenial 
environment  found  in  Java,  together  with  the 
shrewd  methods  of  cultivation  discovered  by  the 
Dutch,  the  most  faithful  of  whom  has  been  Van 
Leersum,  now  government  director  of  Cinchona 
Undertakings,  who  has  not  even  left  Java  for 
a  holiday  in  25  years,  gave  yields  of  as  high  as 
10  and  12  per  cent;  and  the  writer  has  taken 
bark  from  trees  yielding  as  high  as  16  per  cent 
sulphate  quinine,  while  an  average  of  ijl  to  2 
per  cent  was  a  fair  yield  of  the  Peruvian  trees. 

There  are  now  about  25,000  acres  of  cin- 
chona plantations  in  Java,  producing  appro.xi- 
mately  98  to  99  per  cent  of  the  cinchona-bark 
supply  of  the  world,  and  in  a  few  years  there 
will  be  no  supplies  whatever  from  any  other 
quarter.  p.  L.  Seely. 

Secy.  Paris  Medicine  Co.,  St.  Louis. 

Quin'isext  Council,  or  Council  in  TruUo, 
council  of  bishops  held  (692)  in  the  hall  named 
Trullus  of  the  imperial  palace  at  Constantinople. 
The  design  of  this  council  was  to  supplement  the 
purely  doctrinal  canons  of  the  5th  general 
council  (553)  and  of  the  6th  (660)  with  canons 
regulating  discipline;  for  this  reason  it  has  been 
called  in  Latin  Concilium  Quinisextum  (Latin, 
quintus,  fifth,  and  se.xtus,  sixth),  and  in  Greek 
Synodos  Penthekte  (Greek,  pente,  five;  hektos, 
sixth).  It  was  attended  by  211  bishops,  all 
Oriental,  and  its  decrees  have  ever  been  repu- 
diated by  the  Western  Church.  Among  the 
rules  of  discipline  enacted  by  this  council  is  one 
declaring  married  men  eligible  to  the  orders  of 
subdeacon,  deacon,  and  priest,  but  forbidding 
the  marriage  of  one  who  is  already  in  priest's 
orders. 

Quin'nat  Salmon,  the  foremost  of  the 
Pacific  salmon  in  popular  esteem  and  in  com- 
mercial importance  oil  account  of  its  size,  abund- 
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ance,  and  its  habit  of  entering  the  rivers  in  the 
spring.  It  is  known  scientifically  as  Oiicuryn- 
chiis  tschazi'ytscha,  the  specific  name  being  a 
Latinization  of  that  by  which  it  was  known  to 
Russian  fishermen  about  Bering  Sea ;  Columbia 
Chinook,  Sacramento  and  King  Salmon  are 
other  names.  It  ascends  the  rivers  early  in 
spring,  entering  the  Columbia  as  early  as  Febru- 
ary or  March,  and  goes  to  their  headwaters  to 
spawn,  if  not  prevented,  —  those  which  succeed 
reaching  the  sources  of  this  great  watercourse 
about  August  or  later.  None  returns  alive  from 
the  spawning  beds.  "  There  is  no  other  species 
of  fish  in  the  world,"  says  Jordan,  "  equalling  the 
Chinook  salmon  in  commercial  value.  Of  the 
five  species  of  salmon  on  our  West  Coast  it  is 
approached  in  value  only  by  the  blueback.  It 
reaches  an  enormous  size ;  examples  have  been 
taken  in  Cook  Inlet  weighing  loo  pounds,  and 
individuals  of  40  to  60  pounds  weight  are  not  in- 
frequent. The  average  weight  of  those  taken  in 
the  Columbia  River  has  been  stated  to  be  22 
pounds,  for  those  of  the  Sacramento  River  16 
pounds.* 

Quin'nipiac  ("long  water  land"),  an  Indian 
tribe  of  the  Algonquian  linguistic  stock,  and 
probably  forming  a  part  of  the  Wappinger 
group,  formerly  residing  on  Quinnipiac  River, 
New  Haven  County,  Conn.  Their  principal  vil- 
lage was  on,  or  near,  the  present  New  Haven. 
In  1638  they  numbered  about  165 ;  in  1735  they 
had  increased  to  250;  in  1768  some  of  them 
moved  to  Farmington,  where  land  was  bought 
for  them,  in  1774  the  original  settlements  were 
reduced  to  38  natives. 

Quinoa,  ke'no-a,  an  annual  herb  (Chen- 
opodium  quinoa)  of  the  order  Clieiwfodiacecr. 
iL.is  a  native  of  the  Chilean  and  Peruvian  Andes, 
and  extends  intermittently  to  Mexico.  It  grows 
about  three  feet  tall,  bears  triangular  leaves,  very 
inconspicuous  greenish  flowers  and  large  seeds. 
In  general  the  plant  resembles  the  common 
lamb's  quarters  or  goosefoot  (C.  album),  a  well- 
known  weed  in  American  gardens.  In  South 
America  and  to  some  extent  in  Europe  the  plant 
is  cultivated  for  its  seeds,  which  are  nutritious 
and  are  made  into  meal  or  fed  to  poultry.  Its 
young  tender  foliage  is  also  used  like  spinach,  a 
related  plant.  Since  it  is  a  favorite  food  of  cer- 
tain insects  it  has  not  been  profitably  cultivated 
in  California,  where  it  was  tried. 

Quin'oline,  Chinolin,  Leucoline,  C.HtN. 
Runge  (1834)  isolated  an  oily  basic  substance 
from  coal  tar  to  which  he  gave  the  name  leuco- 
line. Gerhardt  (1842)  obtained  an  oil  by  dis- 
tilling quinine  or  cinchonine  with  caustic  potash. 
He  called  it  quinolein  from  its  relation  to  qui- 
nine, but  later  the  name  was  changed  by  Wohler 
to  quinoline.  Hofmann  (1843)  showed  that 
leucoline  and  quinoline  were  identical.  It  occurs 
also  in  bone-oil,  and  other  plant  alkaloids  than 
those  mentioned  above  give  it  with  caustic  potash. 
Usually  made  by  the  interaction  of  glycerine,  sul- 
phuric acid,  aniline  and  nitro-benzene,  and  an 
oily  liquid,  colorless  when  pure,  but  becoming 
dark  on  exposure  to  the  air,  it  possesses  a  pene- 
trating, disagreeable  odor,  boiling  point  239°  C, 
is  slightly  soluble  in  water  and  has  a  strong  anti- 
septic action.  It  is  a  basic  substance,  forming 
soluble  and  easily  crystallizable  salts  with  acids. 
It  is  used  to  some  extent  as  an  antiseptic  and  in 
the  preparation  of  a  few  dyes. 
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Quin'one,  in  chemistry,  a  class  name  which 
is  applied  to  bodies  that  may  be  considered  as  de- 
rived from  aromatic  compounds  by  the  replace- 
ment of  two  "  ring "  hydrogen  atoms  by  two 
oxygen  atoms.  All  the  compounds  of  this  class 
are  colored  and  give  colorless  hydroquinones 
when  reduced.  Most  of  the  uuinones  have  the 
oxygen  atoms  in  the  *para"  relations  to  each 
other.  A  very  few  ''ortho"  quinones  are  how- 
ever known.  The  simplest  and  first  known  of 
this  class  is  ordinary  quinone  or  benzoquinone 
CeHiO-;  obtained  by  oxidation  of  quinic  acid, 
but  now  usually  prepared  by  oxidation  of  aniline 
with  a  mixture  of  dilute  sulphuric  acid  and  potas- 
sium bichromate.  Its  golden  yellow  prismatic 
crystals  possess  a  peculiar  pungent  odor,  and 
stain  the  skin  yellow.  Soluble  in  water  or  alco- 
hol, they  are  volatile  with  steam  and  turn  dark 
on  exposure  to  the  air.  On  reduction  it  gives 
hydroquinone  CbHjCOH)!,  a  soluble  colorless 
crystalline  body  that  is  used  extensively  as  a 
photographic  developer.  Quinone  is  a  very 
active  chemical  substance,  forming  a  large 
number  of  derivatives.  Another  very  valuable 
member  of  this  class  is  anthraquinone, 
CdHiCiOjCoH),  a  yellow  crystalline  body  ob- 
tained by  o.xidation  of  anthracene.  Related  to  it 
and  obtained  from  it  is  the  very  valuable  dye 
alizarine,  the  substance  to  which  madder  owes 
its  value  as  a  dye-stuff.     See  Aliz.\rine. 

Quinquagesima,  kwm-kwa-jes'i-ma,  Sexa- 
gesima,  Septuagesima,  the  ist,  2d  and  3d 
Sundays  before  Lent.  The  words  mean,  respec- 
tively 50th,  6oth  and  70th,  and  in  the  Roman 
calendar  the  names  of  the  three  Sundays  are 
Dominica  Quinquagesima^,  D.  Scvagcsiincr,  and 
D.  Septuagesima,  respectively.  The  use  of  the 
words  is  ancient,  dating  at  least  from  the  7th 
century,  but  their  meaning  is  obscure.  Alcuin 
(pth  century)  suggested  the  numeration  of  70 
days  from  Dominica  Septuagesima:  down  to 
Pascha  Clausum,  the  octave  of  Easter :  but  that 
leaves  the  other  two  names  unexplained.  An- 
other explanation  offered  by  Alcuin  was  that 
these  two  names  are  formed  on  the  analogy  of 
Quadragesima  (Lent),  being  one  and  two  weeks 
before  the  first  Sunday  in  Lent :  a  false  analogy, 
which  assumes  7  to  be  equal  to  10:  but  false  as 
it  is,  it  led  to  calling  the  second  week  of  Lent 
Tricesima  (thirtieth)  and  the  third  i'ieesima 
(twentieth). 

Quinquartic'ular    Controversy.      See    Ar- 

MINI.XNISM. 

Quinsy,  an  acute  inflammation  of  the  ton- 
sils; acute  parenchymatous  tonsillitis.  It  is  at- 
tended by  fever,  pain,  headache,  difficulty  in 
swallowing  (dysphagia),  and  frequently  by  sup- 
puration. One  attack  seems  to  predispose  to 
another.  It  is  not  uncommon  for  individuals  to 
have  attacks  year  after  year  at  about  the  same 
time  of  the  year.  Disturbances  of  the  digestive 
organs  —  diarrhoea,  constipation,  loss  of  appe- 
tite, nausea,  vomiting,  etc.,  are  predisposing 
causes.  Sudden  changes  of  weather,  exposure  to 
damp  and  cold,  especially  after  coming  out  of  a 
heated  room,  are  exciting  causes. 

Quinsy  sets  in  with  an  uncomfortable  feeling 
in  the  throat,  and  fever  sometimes  high,  pre- 
ceded at  times  by  chilliness.  The  patient  is 
restless  and  irritable,  the  tongue  becomes  covered 
with  a  thick  yellowish  coating,  the  breath  is  un- 
pleasant, saliva  drools  from  the  mouth,  there  is 
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diflSculty  in  opening  the  moulh,  swallowing  is 
attended  with  great  effort  and  pain,  and  some- 
times food  returns  through  the  nose.  Pain  may 
be  severe  most  of  the  time,  shooting  toward  the 
ear  upon  the  affected  side.  Swelling  externally 
behind  the  ears  and  involving  the  glands  of  the 
neck  may  be  marked.  A  thick  tone  of  the  voice, 
thirst,  headache,  snoring,  and  dryness  of  the 
throat  are  common  symptoms.  Sometimes 
breathing  is  impeded,  especially  if  both  tonsils 
are  involved.  On  examination  of  the  throat  one 
or  both  tonsils  are  seen  to  be  bright  red  and 
sometimes  covered  with  patches  of  a  yellow  se- 
cretion. The  soft  palate  is  red,  greatly  swollen, 
and  oedematous,  as  is  also  the  uvula,  which  not 
infrequently  adheres  to  the  tonsil.  Quinsy  may 
terminate  either  in  resolution  or  suppuration. 
If  resolution  is  to  take  place,  in  about  four  or 
five  days  the  inflammation  begins  to  subside,  and 
the  patient  in  from  ten  days  to  a  fortnight  may 
resume  his  ordinary  employments.  If  suppura- 
tion is  to  occur,  the  tonsitar  swelling  becomes 
greater,  and  if  both  tonsils  are  inflamed  they 
may  meet,  causing  great  discomfort.  When  pain 
and  discomfort  become  almost  unbearable,  an 
inflamed  tonsil  generally  breaks,  and  great  relief 
and  speedy  convalescence  follow. 

Occasionally,  if  the  disease  is  taken  at  the  out- 
set, it  can  be  aborted  by  a  purgative,  or  an 
emetic,  and  the  use  of  one  or  two  drops  of 
tincture  of  aconite  every  hour.  If  it  continues  in 
spite  of  early  treatment,  it  will  probably  run  its 
course,  though  much  can  be  done  to  palliate. 
Keep  the  patient  quiet  (sometimes  in  bed),  and 
give  hot  or  cold  liquid  foods,  whichever  he  can 
swallow  best.  Washing  out  the  throat  with  hot 
water  every  hour  may  be  comforting,  as  also 
may  inhalations  of  the  steam  of  hot  water,  cooled 
by  passing  through  a  towel  or  a  long  tube. 
Saline  laxatives  are  useful ;  so  are  hot  com- 
presses about  the  neck.  Ice  and  cool  drinks 
have  an  efficacious  value.  Local  applications 
and  the  use  of  medicines  and  stimulants  should 
be  left  to  the  judgment  of  the  physician.  Ab- 
scesses should  be  opened  (not  left  to  mature) 
and  astringent  gargles  afterward  used. 

Quint,  kwint,  Alonzo  Hall,  American  Con- 
gregational clergyman  ;  b.  Barnstead,  N.  H.,  22 
March  1828;  d.  Boston,  Mass.,  4  Nov.  1896. 
He  was  graduated  from  Dartmouth  College  in 
1846,  from  Andover  Theological  Seminary  in 
1852,  and  was  ordained  to  the  ministry  in  1853. 
He  became  chaplain  of  the  2d  Massachusetts 
volunteers  in  1861  and  served  with  them  until 
1864.  Alier  the  war  he  was  pastor  of  several 
Congregational  churches  successively,  edited  the 
•Congregational  Quarterly'  in  1859-76,  and  was 
author  of:  'Army  Notes'  (1864)  ;  'Records  of 
the  2d  Massachusetts  Regiment,  1861-5';  etc. 

Quin'tain,  an  apparatus  used  in  a  military 
sport  or  exercise  by  men  on  horseback,  formerly 
practised  in  England  to  try  the  agility  of  the 
country  youth.  The  quintain  was  an  upright 
post  with  a  cross-bar  on  the  top  of  it,  turning 
round  on  a  pivot.  To  one  end  of  the  bar  was 
suspended  a  bag  of  sand,  the  other  end  was 
broad  and  flat.  The  horseman  had  to  ride  tilt 
at  the  flat  end  with  his  lance,  and  endeavor  to 
strike  it  and  pass  on  before  the  bag  of  sand 
could  whirl  round  and  strike  him  on  the  back. 

Quin'tal,  a  weight  of   100  or   112  pounds. 


according  to  the  scale  used.     See  Weights  and 
Measures. 

Quintana,  Manuel  Jose,  ma'noo-el  ho-sa' 
ken-ta'na,  Spanish  poet:  h.  Madrid,  Spain, 
II  April  1772;  d.  there  11  March  1857.  He  was 
educated  in  the  university  at  Salamanca,  studied 
law,  engaged  in  practice  at  Madrid,  where  he 
occupied  several  government  offices,  and  soon 
turned  his  attention  to  literature.  He  was  au- 
thor of  almost  all  the  manifestos  and  proclama- 
tions issued  in  the  war  of  independence  and  his 
patriotic  poems  soon  won  for  him  great  popu- 
larity. He  edited  the  journal  'Variedades  de 
Ciencias,  Literatura,  y  Artes,'  founded  the 
'Semanario  Patriotico,'  and  urged  upon  the  peo- 
ple the  necessity  for  resisting  Napoleon.  After 
the  restoration  he  was  imprisoned  in  1814-20, 
and  then  was  released  by  the  revolution.  He 
lived  in  retirement  from  1823  until  1833  when 
he  was  appointed  preceptor  to  the  infant  queen, 
Isabella.  In  1835  he  was  elected  senator  and 
was  afterward  highly  esteemed  at  court.  He 
was  one  of  the  leading  poets  of  his  time,  attain- 
ing a  European  reputation.  As  a  historian  he 
is  well  known  by  his  'Vidas  de  los  Espanoles 
celebres'  (1807-34).  His  complete  works  are 
published  in  Rivadevieyra's  'Biblioteca  de  autores 
espanoles'  (Vol.  XIX.,  1852)  ;  and  by  Rojas 
(1897-8). 

Quintet',  a  musical  composition  for  five 
instruments  or  voices,  accompanied  or  unaccom- 
panied, (i)  Quintets  for  stringed  instruments 
have  been  written  much  less  frequently  than 
quartets,  by  reason  of  their  complexity.  Boc- 
cherini,  nevertheless,  wrote  125.  Among  famous 
string  quintets  are  Beethoven's  two  in  C  and  E 
flat,  Mendelssohn's  in  B-flat,  and  Schubert's  in 
C.  There  are  various  quintet  combinations,  in- 
cluding brass  and  wood-wind,  as  Mozart's  in 
E-flat  for  oboe,  clarinet,  horn,  bassoon,  and 
piano.  (2)  Vocal  quintets  are  also  rare,  but 
very  effective.  The  most  notable  modern  ex- 
ample occurs  in  Wagner's  opera  of  'Die  Mcister- 
singer.' 

Quintilianus,  kwTn  -  til  - 1  -  a'nfis,  Marcus  _ 
Fabius,  Roman  rhetorician:  b.  Calagurris  ■ 
(Calahorra),  Spain,  probably  between  35  and  40  ■ 
A.D. ;  d.  about  118.  He  was  educated  at  Rome 
and  about  69  began  to  practise  as  an  advocate. 
Subsequently  he  became  a  teacher  of  rlietoric. 
Domitian  bestowed  on  him  the  consular  rank. 
His  first  important  treatise,  'De  Causis  Cor- 
rupts Eloquentia,'  is  no  longer  extant.  His 
great  work,  'Institutio  Oratoria,'  was  written 
about  93,  and  embraces  a  statement  of  his  theory 
of  education  together  with  a  discussion  of  the 
principles,  scope,  and  matter  of  oratory;  also 
its  manner  under  the  general  term  style.  The 
best  editions  of  Quintilian  are  those  of  Bur- 
mann  (Leyden,  1720),  Capperonier  (Paris, 
1725).  Gesner  (Gottingen,  1738),  Spalding  and 
Zumpt  (Leipsic,  1798-1829),  and  Halm 
(i868-g).  There  are  also  special  editions  of  the 
loth  book,  among  which  are  those  of  Bonnell 
(1851),  Kruger  (3d  ed.  1888),  Peterson  (1891)  ; 
this  book  criticizes  Greek  and  Latin  literature, 
from  the  point  of  view  of  the  orator  and  its  use- 
fulness in  forming  a  vocabulary. 

Quintilius,  kwin-till-us,  Aurelius  Claudius, 

Roman  emperor,  270  ad.     He  was  a  brother  of 
Claudius  II.,  and  at  the  latter's  death  was  ele- 
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vated  to  the  throne,  but  as  the  army  at  Sirmium 
had  elected  Aurehan  emperor,  Quintiliiis,  seeing 
himself  deserted  by  his  followers,  committed  sui- 
cide. He  seems  to  have  been  a  man  of  unblem- 
ished character  and  to  have  possessed  the  high 
attributes  of  his  brother.  The  length  of  his 
reign  is  usually  placed  at  17  days,  but  the  large 
number  of  his  coins  extant  indicates  that  he 
held  the  office  for  some  months. 

Quin'tuple  Alliance.  See  Qu.\druple  Alli- 
ance. 

Quin'tus  Cal'aber,  or  Smyrnaeus,  Greek 
poet :  belonging  probably  to  the  end  of  the  4th 
century  a.d.  His  surnames  are  derived  from 
the  discovery  of  his  poem  in  Calabria  (in  a 
convent  at  Otranto),  and  his  mention  of  Smyrna 
as  the  place  of  his  residence.  His  poem, 
Iiapa\€nr6neva  'Ojinjpai,  ( 'Supplement  to  Homer*), 
is  a  continuation  of  the  *Iliad,'  in  which  he  imi- 
tates, with  very  little  originality,  the  poets  of 
the  epic  cycles.  A  critical  edition  of  this,  by 
Tychsen,  with  remarks  by  Heyne  (1807),  was 
published  by  the  Bipont  Society.  There  is  also 
an  edition  by  Kochly  (1853). 

Quintus    Curtius.      See    Curtius,    Rufus 

QUINTUS. 

Quip'o,  a  cord  about  two  feet  in  length, 
tight-spun  from  variously  colored  threads,  and 
to  which  a  number  of  smaller  threads  are  at- 
tached in  the  form  of  a  fringe :  used  among  the 
ancient  Peruvians  and  Mexicans  for  recording 
events,  etc. 

Quir'inal,  one  of  the  hills  of  Rome,  not 
included  in  the  ancient  Scptimontium,  or  "City 
of  the  Seven  Hills,"  but  part  of  the  four  regions 
of  the  city,  and  included  in  the  Servian  Wall. 
Next  to  the  Palatine  and  Capitoline,  it  is  the 
oldest  and  most  famous  part  of  the  city.  The 
temples  of  Flora,  Salus,  and  Quirinus  were  on 
the  Quirinal,  and  also  the  baths,  or  the  great 
thermae,  of  Diocletian  and  Constantine.  Pope 
Gregory  XIII.  began  here  the  erection  of  a 
summer  residence  which  was  completed  by  Paul 
V.  Victor  Emmanuel  took  possession  of  it  in 
1S70,  and  it  has  since  been  the  residence  of  the 
king  of  Italy.  One  of  the  principal  treasures 
of  the  palace  is  the  ceiling  decoration  of  one 
room, —  painted  by  Overbeck  (q.v.).  The  subject 
is  'The  Flight  of  Pius  IX.  in  i848.>  Other 
treasures  are  an  'Annunciation,'  by  Guido  Reni, 
and  several  other  works  of  art.     See  Rome. 

Quirinus,  kwT-ri'nus,  Roman  deity,  ranking 
next  to  Jove  and  Mars.  His  origin  appears  in- 
distinct but  he  is  represented  as  a  war  god 
prepared  for  battle  in  times  of  peace.  The  third 
great  flamen  was  assigned  to  his  worship  and 
his  temple  stood  on  the  Quirinal  Hill  near  the 
Porta  Quirinalis.  He  was  honored  by  the  Col- 
line  Salii  and  a  new  building  was  erected  in  his 
honor  293  B.C.,  which  after  its  destruction  by 
fire  was  replaced  with  an  imposing  structure  by 
Augustus  16  B.C.  In  the  ist  century  B.C.,  how- 
ever, the  belief  that  Quirinus  was  Romulus 
raised  to  the  rank  of  a  divinity  gained  credence 
and  this  opinion  was  favored  by  Csesar  and 
Augustus.  His  annual  festival  was  celebrated 
on  17  January,  the  date  of  the  supposed  trans- 
lation of  Romulus  to  heaven. 

Quirites,  kwT-ri'tez,  originally  the  inhabi- 
tants of  Cures,  a  Sabine  town,  and  a  name  after- 
ward   applied   to   that    portion    of   the    Sabines 


who  at  an  early  period  dwelt  in  Rome.  Quirites 
being  applied  to  them  in  their  civil  capacity,  while 
Romani  was  applied  to  them  in  their  political  and 
military  capacity.  On  this  account  it  was  re- 
garded by  the  soldiers  as  a  great  indignity  to  be 
addressed  as  Quirites,  and  Julius  Caesar  on  one 
occasion  quelled  a  rising  mutiny  among  his 
troops  merely  by  scornfully  haranguing  them 
under  the  appellation  of  Quirites.  But  the  con- 
tumelious sense  of  this  name  had  banished  be- 
fore the  time  of  the  Augustan  age. 

Quirk,  a  term  commonly  used  in  architec- 
ture and  carpentry:  (i)  A  sudden  turn;  applied 
to  a  form  of  molding  in  which  an  acute  recess 
separates  the  molding  proper  from  the  fillet 
or  soffit.  It  is  much  used  between  moldings  in 
Gothic  architecture ;  in  Grecian,  and  sometimes 
in  Roman,  architecture  ovolos  and  ogees  are 
usually  quirked  at  the  top.  (2)  A  projecting 
fillet  on  the  sole  or  side  of  a  grooving  plane, 
which  acts  as  a  fence  or  a  gauge  for  depth  or 
distance.  (3)  A  piece  taken  out  of  any  regular 
ground-plot  or  floor,  so  as  to  make  a  court,  yard, 
etc. ;  thus,  if  the  ground  plan  were  square  or 
oblong,  and  a  piece  were  taken  out  of  the  cor- 
ner, such  piece  is  called  a  quirk. 

Quiroga,  ke-ro'ga,  Juan  Facundo,  Argen- 
tine politician  and  soldier;  b.  La  Rioja,  Argen- 
tina, 1790;  d.  near  Cordova,  Argentina,  1835. 
He  was  educated  in  Spain  and  on  his  return  to 
Argentina  organized  a  band  of  rude  soldiery 
which  made  him  practically  the  ruler  of  north- 
eastern Argentina  in  1820.  In  1827  he  appointed 
a  governor  of  La  Rioja,  secured  the  election  of 
Dorrego  as  president  and  though  defeated  by 
General  Paz  in  1830  became  governor  of  Buenos 
Ayres  in  1834.  He  was  assassinated  in  the  fol- 
lowing year. 

Quit  and  Goal,  in  astronomy,  two  terms 
introduced  by  Prof.  H.  A.  Newton,  of  Yale  Uni- 
versity, to  define  the  two  points  opposite  each 
other  in  the  heavens  toward  one  of  which  the 
earth  is  at  the  time  moving  in  its  orbit  round  the 
sun  and  from  the  other  receding. 

Quit-claim,  in  law,  a  deed  of  release;  an 
instrument  by  which  some  claim,  right,  or  title, 
real  or  supposed,  to  an  estate,  is  relinquished  to 
another  without  any  covenant  or  warranty,  ex- 
press or  implied.     See  Deed. 

Quitch.     See  Couch  Grass. 

Quitman,  kwit'man,  John  Anthony,  Ameri- 
can politician  and  soldier:  b.  Rhinebcck,  N.  Y., 
I  Sept.  1799;  d.  Natchez,  Miss.,  17  July  1858.  He 
studied  law  and  in  1821  removed  to  Natchez, 
Miss.,  where  he  established  a  successful  law 
practice.  He  was  elected  to  the  legislature  in 
1827 ;  was  chancellor  of  the  superior  court  of 
Mississippi  in  1828-31  and  in  1832-4;  was  presi- 
dent of  the  State  senate  in  1835 ;  in  1836  served 
as  ex-officio  governor  of  the  State  and  in  1839 
was  judge  of  the  high  court  of  error  and  ap- 
peals. Interested  in  the  cause  of  Texan  inde- 
pendence he  labored  earnestly  in  its  behalf, 
receiving  at  the  outbreak  of  the  Mexican  war 
the  rank  of  brigadier-general  of  volunteers.  He 
distinguished  himself  in  the  battles  at  Monterey, 
Vera  Cruz,  Alvarado,  and  Chapultepec,  was  pro- 
moted major-general  of  volunteers  and  received 
from  Congress  a  sword  and  a  vote  of  thanks. 
He  was  appointed  governor  of  the  City  of  i\Iex- 
ico  by  General  Scott  and  on  his  return  was 
elected  governor  of   Mississippi  in   1850,   which 
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office  he  resigned  in  the  following  year  when 
accused  of  complicity  with  the  Lopez-Cuban  ex- 
pedition, a  charge  of  which  he  was  acquitted.  In 
1855-8  he  served  in  Congress,  where  he  was  an 
ardent  supporter  of  states  rights.  Consult  Clai- 
borne, 'Life  and  Correspondence  of  John  A. 
Quitman>  (i860). 

Quito,  kc'to,  capital  of  the  Republic  of 
Ecuador,  situated  only  a  few  miles  south  of  the 
equator,  but  at  a  height  of  more  than  g.ooo  feet 
above  sea-level.  Climatic  results  of  proximity 
to  the  equatorial  line  are  modified  and  nearly 
equalized  throughout  the  year  by  those  of  alti- 
tude; the  temperature  is,  therefore,  spring-like. 
It  is,  however,  an  inaccessible  inland  place;  until 
1903  (see  Ecuador)  neither  railway  nor  highway 
connected  it  with  the  seacoast.  A  part,  at  least, 
of  the  journey  to  Guayaquil,  165  miles  away,  \vas 
nsually  made  on  mule-back,  along  a  mere  bridle- 
path which  crossed  the  breast  of  Mt.  Chimborazo 
at  a  height  of  14,000  feet;  and  the  rarefaction  of 
the  atmosphere  at  that  altitude  can  seldom  be 
supported  without  discomfort.  For  the  trans- 
portation of  freight  from  the  port  to  the  interior 
two  or  three  weeks  have  hitherto  been  required. 
Owing  to  its  remoteness  and  the  lack  of  high- 
ways, the  city  is  visited  by  few  strangers,  and 
has  no  good  hotels,  no  carriages,  or  wagons. 
Yet  the  streets  are  lighted  by  electricity,  and 
the  list  of  public  institutions  devoted  to  educa- 
tion, the  Roman  Catholic  church,  and  the  gov- 
ernment, is  quite  impressive,  including  an  astro- 
nomical observatory,  botanical  garden,  school  of 
agriculture,  and  other  adjuncts  of  a  "central 
university,"  with  faculties  of  belles-lettres,  sci- 
ence, law,  and  medicine.  The  architecture  in 
genera!  is  that  of  a  country  subject  to  earth- 
quakes —  low  and  substantial.  Features  deserv- 
ing special  mention  are  the  beautiful  park  called 
the  Alameda,  and  the  Sucre  Theatre.  The  esti- 
mate of  population  (probably  much  too  liberal) 
in  semi-official  publications  is  80,000.  See  also 
Ecuador,  History  and  Political  Divisions. 

Quivira,  ke-ve'ra,  a  "province,"  reputed  to 
have  been  populous  and  rich  in  gold  and  other 
things,  of  which  Francisco  Vasquez  Coronado, 
the  Spanish  explorer,  received  news  from  a 
plains  Indian,  known  as  the  "Turk,"  while  in 
winter  quarters  on  the  Rio  Grande  in  New  Mex- 
ico in  1540-1.  Coronado  started  from  Pecos 
pueblo  in  New  Mexico,  with  his  army,  guided  by 
the  "Turk,"  in  the  spring  of  1541,  and  after  long 
wandering  over  the  buffalo  plains  of  Texas,  sent 
the  larger  part  of  his  force  back  to  New  Mex- 
ico and  continued  his  journey  due  northward  for 
35  or  40  days,  encountering  the  first  settlement 
of  Quivira  about  the  present  Great  Bend,  Kan. 
The  province  was  found  to  consist  merely  of  a 
group  of  villages,  composed  of  grass  lodges  and 
inhabited  by  a  tribe,  recently  identified  as  the 
Wichitas,  which  raised  corn  and  hunted  the  buf- 
falo. Coronado  put  the  "Turk"  to  death,  and 
after  exploring  the  country  for  several  months, 
returned  by  a  more  direct  route  to  New  Mexico. 
Coronado's  disappointment  having  become  for- 
gotten, the  name  Quivira  lingered  in  the  minds 
of  later  Spanish  explorers  of  the  Southwest  and 
grew  to  be  the  watchword  of  an  unexplored 
Eldorado.  After  the  abandonment  of  the  Indian 
pueblo  of  Tabira,  in  eastern  New  Mexico,  about 
1675,  the  idea  of  Quivira  and  its  supposed  wealth 
was  transferred  to  the  ruins  of  the  New  Mexico 


village,  and  the  name  "Gran  Quivira,"  then  ap- 
plied to  it,  has  since  been  popularly  retained. 
Consult  Hodge,  'Coronado's  March  to  Quivira,* 
in  'Brower's  Memoirs  of  Explorations  in  the 
Basin  of  the  Mississippi'   (1899). 

F.  W.  Hodge, 
Smithsonian  Institution,  IVasliington,  D.  C. 

Quixote,  Don.  See  Don  Quixote;  Cervan- 
tes. 

Quo  Vadis,  kwo  va'dis,  a  popular  historical 
novel  by  the  Polish  novelist,  Henryk  Sienkie- 
wicz,  published  in  1895  and  familiar  to  American 
readers  through  the  translation  by  Jeremiah 
Curtin.  It  deals  with  the  history  of  Rome  in  the 
time  of  Nero.  Its  curious  title  has  reference  to 
an  ancient  legend,  which  relates  that  Saint  Peter, 
fleeing  from  Rome  and  from  crucifixion,  meets 
his  Lord  Christ  on  the  Appian  Way.  "Lord, 
whither  goest  thou?"  (Domine,  quo  vadis?) 
cries  Peter.  "To  Rome,  to  be  crucified  again," 
is  the  reply.  The  Apostle  thereupon  turns  back 
to  his  martyrdom. 

Quoin,  koin  (French,  coin;  Latin,  cunctis,  a 
wedge),  a  technical  word  for  a  wedge;  (i)  in 
artillery,  the  wedge  used  to  elevate  and  depress  a 
cannon  or  other  piece  of  ordnance;  (2)  in  print- 
ing, the  wedges  used  to  fi.x  pages  of  type  within 
the  chase;  (3)  in  architecture  the  term  is  applied 
to  any  external  angle,  but  especially  to  the  angu- 
lar courses  of  stone  projecting  beyond  the  plane 
surface  of  the  wall  at  the  corner  of  a  building, 
and  specifically  designated  rustic  quoins. 

Quoits,  kwoits,  a  game  somewhat  resem- 
bling the  throwing  of  the  discus  among  the 
ancients ;  only  the  discus  was  flat,  while  the  quoit 
is  ring-shaped.  (See  Discus.)  The  quoits  are 
made  of  metal,  usually  iron,  and  are  compara- 
tively thick  at  the  inner  edge  of  the  ring,  but 
sharp  enough  at  the  outer  edge  to  stick  in  soft 
clay  when  properly  thrown.  In  size  they  vary 
from  8  to  9^^  inches.  The  game  is  played  on  a 
ground  from  18  to  24  yards  in  length,  at  each  end 
of  which  a  pin  called  a  hob  is  fixed  in  the  ground 
to  serve  for  a  mark.  The  object  of  the  game  is 
to  throw  the  quoits  from  one  end  of  the  ground 
to  the  other  so  as  to  make  them  stick  in  the 
ground  as  near  the  hob  as  possible.  The  best 
shot,  called  a  ringer,  is  when  the  quoit  surrounds 
the  hob.  The  players  are  divided  into  sides,  and 
each  player  has  two  quoits,  which  he  delivers  in 
succession.  The  winning  side  counts  one  for 
each  quoit  that  it  has  nearer  the  hob  than  the 
nearest  of  the  losing  side,  and  if  it  has  a  ringer 
it  counts  two  for  it.  The  rules  as  to  the  size  of 
the  quoit,  the  distance  between  the  hobs,  and 
other  particulars,  vary  with  different  players. 
In  the  United  States  quoits  are  generally  played 
with  cast-off  horseshoes. 

Quoratean  (kwo-rii-te'an)  Indians,  an 
American  linguistic  stock,  comprising  the  Kwor- 
atem  and  Karok  tribes,  from  the  former  of  which 
the  stock  derives  its  name.  The  tribes  occupy 
Lower  Klamath  River  from  the  mountains  a  lit- 
tle above  Happy  Camp  to  the  junction  of  the 
Trinity,  and  i^almon  River  from  its  mouth  to  its 
sources,  in  northwestern  California. 

Quorum,  In  old  English  law,  a  collective 
name  for  those  justices  of  the  peace  whose  pres- 
ence is  necessary  to  constitute  a  bench.  Also 
such  a  number  of  officers  or  members  of  a  body 
as  is  competent  by  law  or  constitution  to  transact 
business. 
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Rthe  eighteenth  letter  of  the  Eng- 
lish and  other  alphabets  derived 
from  the  alphabet  of  the  Latins. 
The  corresponding  letter  of  the 
Greek  alphabet,  rho,  has  the  form 
P,  p,  which  is  the  q  of  the  an- 
cient Phoenician  alphabet,  with  the  loop  turned  to 
the  right ;  in  some  very  ancient  Greek  Italiot  in- 
scriptions occurs  the  form  R  which  was  adopted 
by  the  Romans.  R  is  classed  as  a  liquid  or  semi- 
vowel with  /,  m  and  n.  Its  normal  sound  is 
doubtless  either  the  trill  produced  by  vibration 
of  the  tip  of  the  tongue  raised  toward  the  front 
palate,  or  the  burr,  which  is  produced  by  a  vibra- 
tion of  the  lower  part  of  the  tongue  and  the 
uvula;  the  trill  is  heard  in  the  speech  of  the 
Latin  nations  —  Italian,  French,  and  Spanish ; 
the  burr  in  that  of  the  Germans  and  Scandinav- 
ians. In  present  English  speech  the  r  is  sounded 
with  a  very  faint  trill  or  quite  without  a  trill, 
save  in  the  pronunciation  of  the  people  of  cer- 
tain counties  of  England,  who  produce  it  with  a 
guttural  vibration ;  in  the  pronunciation  of  this 
letter  by  the  Scotch  and  Irish  the  trill  is  dis- 
tinctly heard.  When  r  begins  a  syllable  and 
when  it  follows  a  consonant. —  as  in  race,  trap, 
it  is  distinctly  a  consonant ;  but  in  other  situa- 
tions, as  in  nerve,  hard,  never,  it  is  really  a  vowel 
sound.  In  the  faulty  or  affected  pronunciation 
of  certain  classes  r  becomes  equivalent  to  w,  for 
example,  vexvy  for  very.  The  two  liquids  or  semi- 
vowels, r  and  /.  are  sounded  when  the  voice  is 
modified  by  certain  positions  of  the  tip  of  the 
tongue  relatively  to  the  front  palate ;  hence  the 
two  letters  are  freely  interchanged  between  one 
language  and  another  and  within  the  vocabulary 
of  one  language ;  Spanish  acul  is  English  azure ; 
paralysis  becomes  palsy ;  from  parabola  comes, 
indirectly,  palaver.  There  are  races  or  peoples 
who  are  unable  to  pronounce  the  r  with  either 
the  trill  or  the  burr  or  even  with  the  slight  vibra- 
tion heard  in  English  speech ;  in  such  case  / 
takes  the  place  of  r.  When  in  Greek  a  word  or 
syllable  begins  with  r  that  r  is  always  aspirated ; 
and  the  ancient  Romans  represented  this  aspira- 
ion  by  inserting  h  after  the  r;  this  h  we  retain, 
though  we  recognize  no  difference  between  the 
rh  of  rhabdomancy  and  the  simple  r  of  rabid. 
In  many  English  words  the  r  found  in  their 
Anglo-Saxon  originals  is  dropped  :  for  example, 
sprcccan  becomes  speak;  on  the  other  hand,  we 
insert  r  in  words  which  in  their  ancient  form 
were  without  it;  for  example,  Anglo-Saxon 
hrydguma  becomes  bridegroom;  and  French  car- 
touche becomes  cartridge. 

Ra,  ra.      See  Re. 

Ra-ma's   Bridge.    See  Ad.\m's  Bridge. 

Raab,    riib,     Johann     Leonhard,     German 
etcher  and  line-engraver:  b.  Schwaningen,  near 


Anspach,  Germany,  29  March  1825 ;  d.  1899.  He 
was  educated  at  Nuremberg  and  at  the  academy 
in  Munich,  and  received  an  appointment  as  pro- 
fessor of  engraving  at  the  latter  place  in  1869. 
His  work  includes  engravings  after  Raphael, 
Titian,  Veronese,  Kaulbach,  Lessing,  Schwind, 
Ramberg,  and  others,  besides  a  collection  of  50 
etchings  reproduced  from  the  most  notable  works 
in  the  old  Pinakothek  at  Munich. 

Raab  (Gyor,  dyer),  Hungary,  capital  of 
a  provmce  of  the  same  name,  situated  at  the 
confluence  of  the  Raab  with  a  minor  branch  of 
the  Danube.  70  miles  southeast  of  Vienna,  a  posi- 
tion uniquely  advantageous  from  both  a  military 
and  commercial  viewpoint.  Its  importance  dates 
from  early  Roman  occupation.  .A  considerable 
trade  is  carried  on  in  grain,  tobacco,  and 
horses,  and  in  manufactures  of  woolen  cloth  and 
cutlery.  In  1809  the  combined  Austrian-Hun- 
garian forces  were  defeated  here  by  the  French 
troops  under  Eugene  Beauharnais.  Pop.  (1900) 
28,989. 

Rab  and  His  Friends,  a  short  story  by 
Dr.  John  Brown,  an  Edinburgh  physician,  pub- 
lished in  1855.  Rab's  friends  are  his  master 
and  mistress,  James  Noble,  the  Howgate  car- 
rier, and  his  wife  Ailie.  Perhaps  no  truer,  more 
convincing  dog  character  exists  in  literature 
than  that  of  ugly,  faithful  Rab.  The  pathos 
in  the  simple  lives  of  himself  and  his  friends 
is  heightened  in  the  tinge  of  Scotch  dialect,  as 
well  as  by  the  author's  wise  self-restraint. 

Rabanus,  ra-ba'nus,  or  Hrabanus,  Maurus, 
Carolingian  prelate:  b.  Mayence  about  776; 
d.  there  4  Feb.  856.  His  education  was 
obtained  in  the  cloister  school  of  Fulda,  and 
later  at  Tour,  where  his  instructor,  Alcuin,  sur- 
named  him  Maurus  after  the  legendary  founder 
of  the  order  of  St.  Benedict  in  France.  He 
became  the  head  of  the  school  at  Fulda,  and  in 
822  was  elected  abbot  of  the  monastery.  In  842 
he  resigned  and  retired  to  Petersburg,  but  came 
again  into  public  life  in  847,  when  he  was 
elected  archbishop  of  Mayence.  He  was  one  of 
the  bitterest  of  the  opponents  of  the  monk 
Gottschalk,  the  originator  of  the  predestination 
controversy  in  the  9th  century.  His  literary 
activity  was  considerable,  resulting  in  commen- 
taries on  the  Old  Testament,  on  the  Gospels 
of  St.  Matthew  and  St.  John,  and  the  Pauline 
Epistles,  devotional  books,  homilies,  hymns, 
polemics,  and  a  Latin-German  Glossary  to  the 
Bible.  His  'Opera  Omnia*  are  comprised  in 
Migne's  'Patrologise  Cursus  Completus.*  re- 
printed from  Colverino,  edition  of  1627.  Thi« 
edition  contains  his  life  by  the  monk  Rudolph, 
and  by  Johann  Trithemius.  Consult  studies  by 
Spengler  (1856),  K5hler  (1870),  Richter  (1882). 

Rabat,  ra-bat  (Ribat'),  or  Abbat,  also 
known  as  New  Sallee,  Morocco,  in  the  prov- 
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ince  of  Fez,  on  the  Atlantic  coast.  62  miles  west 
of  Meqiiinez.  It  stands  on  a  rocky  plateau,  and 
is  surrounded  by  massive  reddish-brown  forti- 
fications. A  conspicuous  feature  from  the  sea 
is  the  Hasan  Tower,  a  minaret  180  feet  high, 
the  remnant  of  an  ancient  mosque.  Rabat's  man- 
ufactures are  carpets,  woolen,  cotton,  and  leather 
goods.  The  Salleee  pirates  formerly  built  their 
ships  at  Rabat.     Pop.  30,000. 

Rabba,  ra'ba,  Sudan,  in  the  kingdom  of 
Gando  (Northern  Nigeria),  on  the  left  bank  of 
the  Niger;  carries  on  an  active  trade  in  slaves, 
and  ivory,  and  woolen  goods.  Pop.  about 
40,000. 

Rab'bi,  a  title  of  honor  among  the  He- 
brews; "my  teacher,"  "master."  John  expressly 
states  that  the  word  was  equivalent  to  "teach- 
er" (Greek,  didaskalos,  rendered  in  the  Author- 
ized Version  "master";  John  i.  38).  There  is 
another  form  of  title,  rabboni,  found  in  the 
New  Testament.  The  form  rabban,  the  Chal- 
daic  form  of  the  Hebrew  "rab,"  was  considered 
the  most  honorable,  and  was  only  applied  to 
seven  persons.  Rabbi  was  also  looked  upon  as 
a  higher  title  than  rab.  It  is  supposed  that  this 
titlefirst  came  into  use  at  the  period  immediately 
preceding  the  birth  of  Christ.  In  the  time  of 
our  Lord  it  was  applied  generally  to  all  religious 
teachers,  and  hence  sometimes  to  Christ  himself. 
Now  the  term  rabbi  is  applied  to  regularly  ap- 
pointed teachers  of  Talmudic  Judaism.  Since 
183 1  these  have  in  France  been  salaried^  by  the 
state.  Their  duties  are  not  only  to  give  instruc- 
tion in  the  Talmud,  but  also  to  draw  up  deeds  of 
marriage  and  divorce,  to  examine  butchers,  and 
to  give  their  opinion  as  to  what  is  legal  and  what 
is  illegal  in  the  Jewish  ritual. 

Rabbinical  Language,  that  form  of  He- 
brew in  which  the  Jewish  scholars  and  theolo- 
gians of  the  i\Iiddle  Ages  composed  their 
works.  Grammatically  it  differs  but  little  from  the 
ancient  Hebrew,  although  there  are  a  few  Ara- 
maic forms.  But  the  vocabulary  is  necessarily 
different,  since  words  had  to  be  found  for  many 
objects  and  ideas  that  are  not  mentioned  in  the 
Scriptures.  To  meet  this  want  tlie  rabbinical 
writers  in  many  cases  attached  new  meanings 
to  Hebrew  words  already  in  use,  in  other  cases 
made  new  derivatives  according  to  the  gram- 
matical laws  of  the  language  from  old  Hebrew 
roots,  and  finally  borrowed  from  the  Arabic 
many  words  that  had  already  acquired  a  tech- 
nical sense  in  that  language.  For  the  acquisi- 
tion of  this  language  there  have  been  gram- 
mars and  lexicons,  etc.,  prepared  by  Cellarius, 
Reland,  Hardt,  Tychsen,  Buxtorf  (Lexicon 
Chaldaicum,  Tahnudicum  et  Rabbinicum ;  Basel, 
1639;  new  edition  by  Fischer,  Leipsic,  1866,  fg. ), 
and  others,  and  the  labor  of  the  study  is  repaid 
by  the  richness  of  the  rabbinical  literature  (see 
R.\BBiNicAL  Learning  and  Literatuke),  which 
may  be  learned  particularly  from  the  works  of 
Buxtorf,  Bartoloccius  and  Wolf. 

Rabbinical  Learning  and  Literature, 
the  Hebrew  writings  which  were  produced  be- 
tween the  Babylonian  captivity  of  the  Jews 
and  the  present  day,  and  which  are  not  in- 
cluded in  tlie  canon  of  Scriptures  called  in- 
spired. There  has  been  a  living  literature,  phi- 
losophy and  science  of  Judaism  from  the  very 
earliest  time  above  indicated  down  to  the  20th 
century,  and  a  living  literary  language  Rab- 
binical Hebrew,  the  Hebrew  in  which  the  rabbins 


or  professional  teachers  of  Judaism  employed 
stands  to  the  ancient  tongue  of  the  Law  and  the 
Prophets  as  the  Latin  of  the  schoolmen  stands 
to  the  Latin  of  Cicero.  It  has  been  modified, 
enlarged  and  to  some  degree  adulterated  by  the 
admission  of  new  terms  or  the  new  applica- 
tion of  old  ones.  This  has  been  necessitated 
by  the  circumstances  of  the  case.  Linnaeus  the 
botanist  and  Newton  the  mathematician  used  the 
language  of  Cicero,  but  added  to  its  vocabulary 
and  made  new  combinations  of  its  roots  and 
words.  So  with  the  Hebrew  of  the  Rabbins. 
It  found  new  things  to  express  and  was  forced 
to  assume  new  forms,  and  admit  foreign  words 
in  order  to  express  them,  but  it  remained  still 
essentially  the  language  of  the  ancient  dwellers 
in   Palestine. 

Rabbinical  literature  was  the  outcome  of 
the  great  intellectual  activity  of  the  Hebrew. 
It  was  originally  made  up  of  comments  and 
treatises  intended  to  apply  the  precepts  and 
principles  of  Moses  to  the  new  life  of  the  dis- 
persed and  expatriated  people.  With  passionate 
care  and  patience  the  ancient  Rabbins  elaborated 
the  canons  of  Leviticus  until  they  covered  the 
minutest  act  of  comparatively  modern  life 
among  alien  peoples. 

But  first  the  Rabbins  labored  to  elucidate 
scientifically  the  ancient  language  in  which  their 
sacred  books  were  written.  As  the  Alexandrian 
grammarians  drew  up  elaborate  grammars, 
glossaries  and  lexicons  of  the  Greek  tongue  so 
David  Kimchi  and  his  successors  cleared  the 
fountain  of  Hebrew  speech,  and  made  possible 
the  thorough  knowledge  of  the  ancient  Semitic 
language  which  has  since  become  the  source  of 
that  modern  scholarship  which  is  the  boast  of 
the  present  day.  But  Rabbinical  learning  and 
literature  were  stimulated  by  controversy.  There 
were  those  Rabbins  who  clung  to  the  literal 
word  of  Scripture  which  seemed  to  favor  an- 
thropomorphism, wild  fable  and  monstrous  ma- 
terialism. There  were  those  on  the  other  hand 
who  saw  allegory,  spiritual  undermeaning  and 
metaphor  instead  of  literalism  in  the  narrative. 
The  Jewish  literalist  and  the  Jewish  spiritual 
spiritualist  were  never  reconciled  nor  are  to  this 
day,  but  the  Cabala  (q.v.)  as  the  expression  of 
spiritualism  or  mysticism  is  a  portion  of  Rab- 
binical literature  which  shows  the  speculative 
depth  and  daring  of  the  Jewish  mind  and  has 
been  even  in  times  of  Christian  scholasticism  a 
light  and  a  guide  through  the  mazes  of  the 
supernatural. 

The  History  of  Rabbinical  Literature. — 
This  falls  into  two  great  divisions  —  from  the 
Sth  century  before  Christ  to  the  5th  century 
after  Christ,  and  from  the  Sth  century  after 
Christ  to  the  present  time,  each  of  which  com- 
prises several  subdivisions;  the  former,  four, 
from  Ezra  to  Simeon  the  Just  (the  period  of  the 
Sopherim  scribes),  from  Simeon  the  Just  to 
Hillel  I.,  from  Hillel  I.  to  Jehudah  the  Saint; 
from  Jehudah  the  Saint  to  Ashe ;  the  latter, 
three  —  from  the  conclusion  of  the  Babylonian 
Talmud  to  the  victory  of  Islam,  from  the  vic- 
tory of  Islam  to  the  destruction  of  the  Rab- 
binical schools  in  the  East  (1040)  ;  and  in  the 
West  (in  the  13th  century),  from  that  point  of 
suppression  to  the  beginning  of  the  emancipa- 
tion in  the  i8th  century,  to  which  may  be  added 
a  survey  of  the  present  state. 

First  Period. —  When  the  Jews  returned 
from    the    Babylonian    captivity,    they    felt    that 
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they  were  not  a  Mosaic  people,  but  had,  in 
order  to  become  one,  first,  to  learn  what  Mosaic 
law  was,  and,  next,  to  reorganize  their  social, 
moral,  and  religious  life  in  accordance  with  its 
prescripts.  The  problem  thus  set  before  them 
demanded  a  union  between  school  and  govern- 
ment, and  that  union  forms  the  very  character- 
istic of  rabbinism.  In  the  schools  the  Mosaic 
law  was  rendered  into  the  popular  Chaldsean 
tongue  either  by  literal  translation  or  by  more 
copious  paraphrasing,  and  to  this  rendering 
were  added  explanations,  illustrations,  admoni- 
tions, etc.  But  the  transition  from  a  purely 
theoretical  teaching  of  the  law  to  a  practical 
application  of  it  was,  of  course,  easy  to  make : 
and  soon  the  teachers  formed,  in  Jerusalem  and 
other  great  cities,  courts,  into  which  all  cases 
of  litigation  were  brought  for  adjudication.  It 
is  probable  that  at  first  the  teachers  were  priests ; 
but,  as  there  was  no  necessity  for  combining 
those  two  functions,  the  teaching  of  the  law, 
and  its  judicial  application,  gradually  fell  into 
the  hands  of  the  laity,  and,  as  one  of  the  prin- 
cipal duties  of  those  teachers  was  to  copy  the 
sacred  books,  they  received  the  name  of  Sopher- 
im  (Scribes,  or  writers).  In  the  time  of  Simeon 
the  Just,  who  lived  under  Alexander  the  Great, 
or  a  little  later,  the  institution  attained  its  per- 
fection and  final  establishment. 

Second  Period. — With  Simeon  the  Just,  how- 
ever, begins  the  second  stage  in  the  development 
of  rabbinical  literature.  It  was  quite  natural, 
that,  in  the  interpretation  of  the  law,  a  tradi- 
tion should  be  formed,  comprising  the  opinions 
of  the  oldest  and  wisest  exegetes,  the  Chacha- 
mim  (interpreters)  ;  and  soon  this  tradition  was 
dated  back  beyond  the  Babylonian  captivity, 
even  up  to  Moses.  But  where  there  is  tradition, 
there  will  come  schools.  Antigonus,  a  pupil  of 
Simeon  the  Just,  formed  the  first  school,  and 
from  that  branched  off  afterward  the  school  of 
the  Sadducees ;  for  the  Sadducees  were  a  school 
before  they  became  a  sect.  About  the  same  time 
a  circle  of  men  gathered  from  among  the  mass 
of  the  people,  and  pledged  themselves  to  the 
strictest  observance,  even  of  the  most  minute 
prescript  of  the  law ;  and  from  this  circle  of 
men,  the  Chassidim,  afterward  developed  the 
sect  of  the  Pharisees.  Of  still  greater  impor- 
tance than  the  formation  of  schools  was  the 
transformation  of  the  whole  class  of  law- 
teachers  into  a  corporation,  which  also  took 
place  in  this  period,  owing  to  the  introduction 
of  the  semichah,  or  ordination  by  the  laying-on 
of  hands.  Though  the  semichah  was  not  legally 
established  until  about  80  years  before  Christ, 
it,  too,  was  dated  back  to  Aloses.  Its  final  form 
it  received  from  Hillel  I. ;  it  could  be  given  only 
within  the  boundaries  of  Palestine,  and  only  with 
the  consent  of  the  president  of  the  sanhedrin, 
and  anyone  who  had  received  it  was  eligible  to 
that  assembly. 

Tliird  Period. —  The  principal  events  of  the 
third  period  was  the  editing  of  the  Mishna 
(q.v.).  It  was  begun  by  Hillel  at  the  opening 
of  the  period,  and  finished  by  Jehudah  at  its 
close.  Previously  the  Mosaic  law  had  been 
treated  by  the  rabbins  under  613  different  heads 
248  commandments  and  365  prohibitions,  two 
symbolical  numbers ;  the  former  referring  to  the 
parts  of  the  human  body,  the  latter  to  the  days 
of  the  year.  HiUel  reduced  the  heads  to  18,  and 
Jehudah  to  6 ;  namely,  on  seeds,  women,  festi- 
vals, property,   sanctuaries,   and   clean   and   un- 


clean. Hillel  also  established  certain  rules  for 
the  interpretation  of  the  law ;  for  these,  his 
great  services,  he  was  by  the  Talmud  (q.v.) 
styled  "the  restorer  of  the  law  after  Ezra." 
When  the  Jewish  state  was  dissolved,  and  the 
priesthood  abolished,  after  the  destruction  of 
the  temple,  the  teachings  of  the  Talmud,  and 
similar  literature,  was  indeed  the  only  bond 
which  still  held  the  Jewish  nation  together. 
After  the  destruction  of  Jerusalem,  the  sanhe- 
drin moved  to  Jamnia,  and  afterward,  in  the 
middle  of  the  2d  century,  to  Tiberias,  where  for 
several  centuries  it  continued  to  exercise  its 
double  function  of  a  court  and  a  school.  Under 
Jehudah  a  great  number  of  students  gathered 
there,  and  returned,  when  their  studies  were 
finished,  to  their  native  places  with  their  writ- 
ten certificates  as  the  teachers  and  judges  of 
their  people.  Meanwhile  a  sharp  rivalry  sprang 
up  between  the  school  of  Tiberias  and  the  Bab- 
ylonian schools.  During  the  3d  century,  rab- 
binical academies  had  been  founded  at  Nahar- 
dea  near  Nisibis,  at  Sura  on  the  Euphrates,  and 
at  Punibeditha  on  the  left  bank  of  the  Lower 
Euphrates ;  and  so  richly  were  those  academies 
endowed,  that  Sura  could  support  and  instruct 
800  pupils  at  _  a  time.  Gradually  the  Bab- 
ylonian academies  assumed  the  same  rights  and 
the  same  authority  as  the  school  of  Tiberias, 
and,  during  the  latter  part  of  the  4th  century. 
Rabbi  Ashe_  actually  stood  as  the  centre  of  the 
whole  rabbinical  world.  His  greatest  service 
was  the  final  revision  of  the  Babylonian  Talmud 
—  a  work  which  occupied  fully  60  years  of  his 
life.  Thirty  years  he  spent  in  collecting  the 
materials ;  30  others,  in  sifting  and  arranging 
them.  For  the  first  purpose  he  used  his  pupils. 
Not  only  had  great  differences  developed  in  the 
exposition  of  the  Mishnah  especially  in  the  dif- 
ferent schools,  but  variations  had  crept  into  the 
very  text.  All  these  were  carefully  collected ; 
each  pupil  bringing  along  from  his  native  place 
what  was  found  there  of  interpretation  of  the 
text,  of  recollections  from  the  past,  and  expecta- 
tions with  respect  to  the  future,  of  rules,  maxims, 
parables,  etc.  The  material  thus  selected  was 
then  critically  sifted  and  revised  by  Ashe,  and 
arranged  into  61  treatises.  The  story  that  the 
work,  when  completed,  was  accepted  and  sanc- 
tioned by  a  synod,  is  probably  a  fable ;  but  the 
circumstance  that  the  rabbinical  schools  were 
closed  shortly  after  throughout  the  Persian 
realm  gave  to  the  Babylonian  Talmud  the  char- 
acter of  being  something  final  and  perfect, 
which  it  would  be  sacrilegious  to  meddle  with. 
The  second  epoch  of  the  history  of  rabbin- 
ical learning  lasted  from  the  5th  century  of 
our  era  to  the  present  time.  In  the  5th  century 
the  rabbinical  schools  were  closed,  not  only  in 
Persia,  but  also  in  the  Byzantine  Empire,  and 
as  yet  no  schools  had  been  founded  in  the  West. 
It  was  the  suppression  of  the  Visigoth  rule,  and 
the  establishment  of  the  Arab  dominion  in 
Europe,  which  first  called  forth  the  literary  and 
scientific  activity  of  the  Jews  in  Europe.  They 
studied  Arabic  w-ith  great  eagerness,  and,  hav- 
ing mastered  the  language,  they  were  not  slow 
in  taking  possession  of  the  great  literary  and 
scientific  treasures  to  which  it  opened  the  way. 
They  studied  Arabic  medicine,  natural  science, 
mathematics,  and  astronomy,  and  began  to  trans- 
late, not  only  from  Arabic  into  Hebrew  and 
Latin,  but  also  from  Hebrew  into  Arabic. 
Meanwhile  the  Babylonian  Talmud  was  brought 
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to  Europe,  and  its  study  was  taken  up  with 
great  zeal,  and  it  was  translated  into  Arabic. 
But  while,  under  the  influence  of  Arabic  civii- 
zation,  there  developed  a  liberal  form  of  rab- 
binism  in  Spain,  in  the  schools  of  Cordova, 
Granada,  and  Lucena,  a  strictly  orthodox  form 
was  developed  in  Gaul  and  Italy.  In  the  schools 
of  Narbonne,  Toulouse,  Ban,  Otranto,  and 
Mayence,  philosophy  was  looked  upon  as  some- 
thing dangerous,  and  the  study  of  the  Talmud 
was  pursued  w-ilh  an  indescribable  pedantry.  It 
was  the  great  problem  of  Maimonides  (q.v.)  to 
reconcile  these  two  tendencies ;  and  he  suc- 
ceeded, though  it  became  a  rule  that  no  Jewish 
student  was  allowed  to  study  philosophy  until 
he  had  filled  his  25th  year.  In  the  13th  century 
the  persecutions  of  the  Inquisition  began  to  tell 
on  the  character  of  rabbiiiism.  The  schools  were 
closed,  and  only  the  study  of  the  Cabala  flour- 
ished. No  doubt  the  roots  of  the  Cabala  were 
as  old  as  rabbinism  itself ;  but,  while  the  Cabala 
had  hitherto  existed  as  a  branch  only,  it  now 
became  the  principal  stem.  To  some  it  was  a 
Christian  garment,  beneath  which  they  concealed 
the  genuinely  Jewish  ideas :  to  others,  it  be- 
came the  bridge  which  led  them  into  the  Mo- 
hammedan mosque  or  into  the  Christian  Church ; 
others,  again,  used  it  as  a  means  of  magic  and 
fraud.  An  influence  of  an  opposite  character 
was  derived  from  the  invention  of  the  printing- 
press,  which  once  more  brought  rabbinism  into 
living  contact  with  the  general  stream  of  civili- 
zation. The  Talmud  was  printed  in  Venice, 
1520;  the  works  of  Rabbi  Jacob  ben  Chajim  of 
Tunis,  in  the  edition  of  the  second  Bomberg 
Bible,  Venice,  1526;  the  works  of  Elias  Levita, 
in  Venice,  1538;  and  schools  were  opened  in 
Venice,  Amsterdam,  Brody,  Lemberg,  Lublin, 
Cracow,  Prague,  Fiirth,  and  Frankfort.  In  these 
schools  the  two  different  tendencies,  the  liberal 
and  the  orthodox,  could  still  be  observed,  and 
were  known  under  the  names  of  the  Portuguese- 
Italian  and  the  Polish-German.  But  there  was 
no  direct  contest  between  them ;  and  in  many 
places  as,  for  instance,  in  Amsterdam,  they  ex- 
isted peaceably  beside  each  other,  until  in  the 
18th  and  the  19th  centuries  the  opposition  dis- 
appeared altogether,  and  gave  room  for  the  de- 
velopment  of    other    school-differences. 

Consult:  Karpeles,  'Jewish  Literature  and 
Other  Essays*  (1895);  Darmsteter,  'The  Tal- 
mud* (1897)  ;  Steinschneider,  'Jewish  Litera- 
ture'   (1857). 

Rabbit,  a  name,  when  properly  used,  re- 
stricted to  a  single  species  {Lcpus  cuiiiculus)  of 
the  rodent  family,  Leporida,  to  which  the  na- 
tive American  hares  (q.v.)  also  belong.  The 
rabbit  is  of  European  origin,  and,  although  found 
wild  in  many  places,  is  better  known  in  the 
domesticated  or  semi-domesticated  state  in 
which  it  has  been  introduced  into  the  United 
States.  Although  the  habits  of  the  rabbit  af- 
ford the  best  distinction  from  the  hares,  the 
wild  species  exhibits  some  structural  character- 
istics, among  which  are  its  generally  smaller 
size,  the  shorter  ears  of  uniform  brown  color, 
and  the  shorter  limbs.  The  hind  legs  in  the 
hares  are  proportionally  longer  than  in  the 
rabbits,  and  the  eyes  are  larger  and  more  promi- 
nent than  in  the  latter  animal.  The  face  is 
also  narrower  and  the  skull  lighter  in  the  rabbit. 
The  rabbit's  fur  in  its  native  state  is  of  a 
nearly  uniform  brown  color,  while  under  do- 
mestication  the  color  may  become  pure   white. 


pure  black,  piebald,  gray,  and  other  hues.  The 
texture  of  the  fur  also  changes  under  domes- 
tication. 

Unlike  the  hares,  which  construct  only  sim- 
ple nests  or  forms,  the  rabbit  lives  permanently 
in  underground  burrows,  large  colonies  of  which 
are  often  to  be  found  in  some  dry  sandy  bank 
overgrown  with  furze  or  brush,  or  other  sirnilar 
locality.  Such  "warrens"  are  often  specially 
set  apart  for  them  in  order  that  they  may  breed 
and  multiply  for  the  market,  their  flesh  being 
excellent  as  food,  and  their  fur  and  skins  of 
value.  The  burrows  are  irregularly  disposed, 
and  communicate  freely  with  each  other.  Rab- 
bits are  extremely  prolific,  and  begin  to  breed 
when  about  six  months  old.  They  may  breed 
six  or  eight  times  a  year,  producing  from  five  to 
seven  or  eight  at  a  birth. 

The  parturient  rabbit  excavates  a  special  bur- 
row or  tunnel  for  herself  in  which  to  give  birth 
to  and  shelter  her  progeny,  the  nest  being  lined 
by  down  plucked  from  her  own  body.  The 
young  are  hairless  when  born,  and  have  their 
eyes  closed.  The  eyes  open  about  the  tenth  or 
twelfth  day.  These  animals  feed  on  tender 
grass  and  herbage,  and  sometimes  do  great  dam- 
age to  young  trees  by  stripping  them  of  their 
bark. 

These  animals  grow  exceedingly  tame  and 
domesticated,  and  may  exhibit  no  small  degree 
of  intelligence.  They  are  snared,  taken  by  fer- 
rets and  nets,  or  may  be  shot.  Rabbits  are 
subject  to  certain  diseases,  such  as  rot,  para- 
sitic worms,  and  a  kind  of  madness.  The 
original  home  of  the  rabbit  is  believed  to  have 
been  those  parts  of  Europe  and  Africa  around 
the  western  half  of  the  Mediterranean,  w^here 
it  still  abounds,  but  it  is  now  widely  spread 
throughout  temperate  western  Europe,  and 
has  been  conveyed  by  man  to  such  distant 
lands  as  Australian  colonies,  Tierra  del  Fuego, 
and  the  Falkland  Islands.  In  Australia  and 
New  Zealand  it  has  multiplied  so  enormously 
as  to  have  become  a  serious  pest  to  the  colo- 
nists, causing  immense  loss  and  damage  by  eat- 
ing up  the  pasture  intended  for  sheep  and 
cattle.  Various  methods  of  extermination  have 
been  tried  against  them,  but  as  yet  none  have 
had  more  than  a  moderate  success.  Large  num- 
bers are  now  killed  and  exported  as  food, 
frozen  or  otherwise  preserved,  and  millions  of 
skins  are  annually  shipped  to  Europe  and  the 
L'nited  States.  In  some  parts  of  South  and 
Central  America,  and  especially  in  Jamaica,  tne 
domestic  rabbit  has  been  introduced  and  estab- 
lished in  the  wild  state.  Darwin  records  several 
cases  where  quite  distinct  races  of  rabbits  have 
resulted  from  their  isolation  on  islands.  An 
Asiatic  species  (L.  hispidus)  is  closely  related 
to  the  European  rabbit,  and  a  so-called  tailless 
rabbit  (Roiiicrolagiis)  has  recently  been  de- 
scribed from  the  region  of  Mount  Popocatepetl 
in  Mexico.  It  is  peculiar  in  the  possession  of 
well-developed  clavicles.  All  the  domestic 
breeds  of  rabbits  appear  to  have  been  derived 
from  the  feral  species  of  southern  Europe ;  and 
have  been  but  little  influenced  by  occasional 
crosses  with  hares.  The  Chinese,  as  early  as 
the  time  of  Confucius,  appear  to  have  bred 
rabbits  for  sacrificial  purposes ;  and  domesticated 
varieties  are  mentioned  in  classical  Greek  and  Ro- 
man writers.  The  most  noteworthy  change  under 
domestication  has  been  the  great  increase  in  size 
and  weight,  the  latter  having  been  raised  from 
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3  pounds  in  the  wild  rabbit  to  as  much  as  i8 
pounds  in  the  Flemish  giant.  This  variety  is 
bred  chiefly  for  food,  but  for  this  purpose  is  less 
esteemed  than  the  Belgian  "hare,"  so-called  be- 
cause of  its  large  size  and  hare-like  color,  and 
the  unfounded  belief  that  it  originated  from  a 
cross  between  the  hare  and  rabbit.  The  qualities 
which  recommend  the  Belgian  variety  for  market 
breeding  are  its  extreme  fecundity,  the  ease 
with  which  it  may  be  kept  in  confined  quarters, 
its  rapid  growth,  so  that  it  is  ready  for  eating 
in  about  four  months  after  birth,  and  the  simi- 
larity of  flavor  of  the  young  to  the  wild  rabbit. 
A  wave  of  enthusiasm  for  Belgian  hare  breed- 
ing passed  through  this  country  a  few  years  ago, 
but  has  largely  subsided,  though  many  large  rab- 
bitrics  continue  to  supply  the  cities,  particularly 
in  the  west.  Of  the  purely  fancy  varieties  the 
lop-ear  is  the  most  remarkable ;  the  external 
ears  in  fine  specimens  measure  23  or  even  24 
inches  long  and  6  inches  wide.  The  Angora, 
which  originated  in  Asia  Minor,  has  the  beau- 
tiful long,  silky  white  hair  peculiar  to  several 
animals  of  that  region,  and  there  and  in  parts 
of  Europe  is  bred  for  its  hair,  which  is  clipped 
and  woven  into  underclothes,  etc.  Other  va- 
rieties are  peculiar  chiefly  in  color.  For  meth- 
ods of  breeding,  etc.,  consult  Knight.  *The 
Book  of  Rabbit, >  (London,  1889)  ;  Rayson, 
'Rabbits,'  (London,  1880);  Carnegie,  'Practical 
Game  Preserving'  ;  for  history,  variations,  hab- 
its, etc.,  Darwin,  'Animals  and  Plants  under 
Domestication',  Vol.  I.  (New  York,  1868)  ; 
Palmer,  'Jack  Rabbits  of  the  United  States', 
(Washington.  1896);  Reports  of  the  Royal 
Commission  of  Inquiry  on  the  Extermination  of 
Rabbits  in  Australasia,  especially  that  of  1890. 

Rabbit-fish,  in  the  Southern  United  States, 
a  globe-fish  (q.v.)  of  the  genus  Lagoceflialus. 
In  Bermuda  and  other  islands  of  the  Middle 
Atlantic,  a  common  market-fish,  caught  in  deep 
water.  It  is  a  rather  large,  reddish  crown  fesco- 
lar  (Promethichthys  promcihcus),  and  owes  its 
name  to  its  prominent  front  teeth. 

Rabelais,  Frangois,  frah-swa  rab-e-la, 
French  author;  b.  Chinon,  Touraine,  1483;  d. 
Paris  9  April  1553.  He  entered  the  Franciscan 
order  at  Fontenay-le-Comte,  in  Poitou,  and  be- 
ing at  first  freely  permitted  to  study,  acquired 
Arabic,  Hebrew,  and  Greek,  and  read  omni- 
vorously  on  almost  all  subjects.  Eventually, 
however,  the  Franciscans  came  to  distrust  the 
new  learning.  Rabelais  was  deprived  of  his 
books,  and  in  disgust  fled  the  monastery. 
Shortly  afterward  he  obtained  permission  of 
Clement  VII.  to  enter  the  Benedictine  order,  but 
in  no  long  time  quitted  this  brotherhood  also, 
and  began  to  traverse  the  country  under  the 
habit  of  a  secular  priest.  His  biographers  have 
found  it  difficult  to  follow  him  during  this  period 
of  his  life,  but  it  seems  that  in  his  wanderings 
he  cultivated  all  the  sciences  of  the  day,  and 
especially  philology,  with  assiduity,  and  that 
in  this  he  exhibited  powers  of  acquisition  such 
as  few  have  possessed  before  or  since.  In  1530 
he  was  enrolled  as  bachelor  in  the  faculty  of 
medicine  at  Montpellier,  where  he  lectured  in 
1 53 1-2,  although  it  was  not  till  1537  that  he 
obtained  the  degree  of  doctor.  In  1532  he  went 
to  Lyons,  where  he  published  'Hippocratis  et 
Galeni  Libri  Aliquot'  (15.32),  and  the  first  germ 
of  his  'Gargantua'  (l53^L  of  which,  according 
to  his  own  account,  more  copies  were  sold  in 


two  months  than  of  the  Bible  in  nine  years. 
He  was  made  physician  to  the  Lyons  Hospital, 
and  was  a  member  of  the  Societe  Angelique,  a 
coterie  of  scholars  that  had  gathered  around 
the  workshop  of  Gryphius,  the  printer.  This 
first  specimen  of  the  power  of  Rabelais  in  the 
style  that  has  rendered  him  famous  has  all  the 
grotesque  humor,  amounting  even  to  buffoonery, 
and  the  variety  of  marvelous  adventures  of  his 
later  works  of  the  kind,  but  wants  the  delicate 
raillery,  the  sustained  allegory,  and  profound 
philosophy,  which  most  students  of  Rabelais  find 
in  the  subsequent  versions  of  'Gargantua,*  and 
still  more  in  the  last  three  books  of  'Pantagruel.-^ 
The  first  part  of  'Pantagruel'  appeared  under 
the  anagrammatic  pseudonym  of  Alcofribas 
Nesier,  within  a  year  or  so  after  the  first  work, 
and  its  success  was  such  that  it  passed  through 
three  editions  in  one  year.  In  1534  he  accom- 
panied, probably  ag  physician.  Cardinal  Jean  du 
Bellay,  on  an  embassy  to  Rome.  Not  long  af- 
ter he  is  found  again  at  Lyons,  where  the  'Gar- 
gantua,* as  we  now  have  it,  first  saw  the  light 
in  1535.  In  1536  he  was  again  at  Rome,  and 
on  this  occasion  obtained  from  the  Pope  absolu- 
tion for  having  neglected  to  enter  a  Benedictine 
house  and  other  delinquencies.  In  the  year 
following  he  is  known  to  have  been  practising 
his  art  at  Paris,  but  his  love  of  wandering  had 
not  yet  ceased,  and  his  place  of  abode  for  the 
next  eight  or  nine  years  was  as  unsettled  as  it 
had  been  during  any  previous_  part  of  his  life. 
In  1546  he  was  probably  in  Paris,  when  the  third 
book  of  his  'Pantagruel'  appeared.  In  this 
the  fantastical  and  trivial  adventures  that  crowd 
the  previous  books  give  place  in  a  great  meas- 
ure to  regular  dissertations,  in  which  all  the 
great  moral  and  social  questions  of  the  day  are 
discussed  with  the  gaiety  and  irony  peculiar  to 
Rabelais,  and  with  a  freedom  that  roused  the 
suspicion  of  the  clergy,  who  endeavored  to 
have  it  suppressed.  The  favor  of  the  king  se- 
cured the  free  publication  of  this  book,  but  it 
was  with  more  difficulty  that  a  license  was  ob- 
tained for  the  fourth  book  from  the  next  king 
(Henry  II.),  who  had  succeeded  Francis  in 
1547.  A  mutilated  edition  of  this  appeared  sur- 
reptitiously at  Lyons  in  1547.  The  license  to 
publish  was  not  obtained  till  1550,  and  it  was 
only  in  1552  that  a  complete  and  authentic  edi- 
tion of  the  book  appeared.  Rabelais  was  in- 
stalled in  the  cure  of  Meudon,  which  he  had 
had  bestowed  on  him  by  his  former  patron,  Jean 
du  Bellay,  and  here  he  seems  chiefly  to  have 
resided  during  the  remainder  of  his  life,  resign- 
ing two  months  before  his  death.  He  left  at  his 
death  the  whole  of  the  fifth  book  of  'Pantag- 
ruel' in  manuscript.  A  si.xth  book  was  intended 
to  be  added,  but  there  is  only  a  fragment  of  it 
indicating  its  subject,  'Les  Noces  de  Panurge.' 
His  enemies  busily  pointed  out  impieties,  and 
he  once  fled  to  Metz  to  escape  danger.  Rabe- 
lais was  one  of  the  first  to  give  flexibility  and 
finish  to  the  yet  rude  and  harsh  language  of  his 
country.  Boileau  calls  him  La  raison  en  masque, 
and  Rousseau,  Le  genlil  maltre  Frangois.  His 
house  was  the  resort  of  the  learned ;  his  purse 
always  open  to  the  needy;  and  his  medical  skill 
employed  in  the  service  of  his  parish.  His 
work  cannot  now  be  easily  understood  without  a 
glossary  and  commentary.  It  has  been  widely 
regarded,  especially  in  France,  as  a  treasury  of 
wisdom,  wit,  and  shrewd  sense. 

Among  the  best  editions  of  the  'Gargantua' 
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and  'PantagrueP  may  be  mentioned  that  of  Le 
Duchat  Ci/ii);  the  Variorum  edition  C1823- 
26)  ;  a  splendid  edition,  ilhistrated  by  Gustave 
Dore  (1858);  a  one-volume  edition  by  Louis 
Barre  (1864).  Four  volumes  of  a  fine  edition 
of  his  complete  works,  with  notes  and  a  glos- 
sary by  Marty-Laveaux,  appeared  at  Paris  in 
1868-81.  There  are  English  translations  by 
Urquhart  and  Motteux  (1653-94;  new  edition 
1892),  and  \V.  F.  Smith  (1893).  Consult:  Be- 
sant,  'Rabelais'  (1879);  Besant,  'Readmgs  in 
Rabelais'  (1881)  ;  Stapfer,  'Rabelais,  sa  Per- 
sonne,  son  Genie,  son  ffiuvre'  (1889)  ;  Gebhart, 
'Rabelais,  la  Renaissance  et  la  Reforme'   (1895). 

Rabies.       See  Hydrophobia. 

Rabshakeh,  rab-shak'e,  an  officer  of  the 
king  of  Assyria,  mistaken  in  the  Authorized 
Version  of  the  Bible  for  a  proper  name,  but  in 
fact  an  official  title,  probably  that  of  a  military 
commander.  He  is  sent  with  Tartan  and  Rab- 
saris,  also  titles  of  high  officials,  to  take  a 
tlireatening  message  from  Sennacherib  to  King 
Hezekiah.  He  delivers  it  in  the  Hebrew  tongue, 
and  when  requested  to  use  the  Aramaic  dia- 
lect, the  language  of  diplomacy,  so  as  not  to 
alarm  the  people,  he  insolently  refuses,  (j 
Kings  xviii.-xix. ;  Isaiah  xxxvi.-xxxvii.) 

Raccoon',  the  name,  of  Indian  derivation, 
given  to  the  typical  members  of  the  Procyonida:, 
a  family  of  carnivorous  mammals,  resembling  the 
bears  in  their  plantigrade  feet  and  other  char- 
acters, but  differing  from  them  especially  in  the 
long  tail,  sharp  snout,  slender  body,  and  mod- 
erate size.  All  of  the  five  or  six  known  genera 
are  confined  to  America,  though  the  related 
Asiatic  genus  /Eliirus  is  now  placed  here.  (See 
Panda.)  The  members  of  the  typical  genus 
Procyon  possess  six  incisors,  two  canines,  eight 
premolars,  and  four  molars  in  each  jaw,  and  the 
group  is  well  exemplified  in  the  common  raccoon 
{Procyon  lotur)  which  derives  its  specific  name 
of  lotor,  "a  wasbT,"  from  its  habit  of  washing 
its  prey  before  eating  it,  or  of  holding  the  food 
in  the  fore  paws  and  shaking  it  violently  back- 
ward and  forward  in  the  water  so  as  to  moisten 
and  saturate  it  as  thoroughly  as  possible. 
The  raccoon  is  a  heavily  built  animal,  about  three 
feet  long,  with  a  pointed  snout,  short  ears  and 
bushy  tail  alternately  ringed  with  black  and  white. 
The  general  body  color  is  a  sooty  or  blackish- 
gray,  and  the  fur  consists  of  a  close  set  of  under 
hairs,  with  larger  outer  hairs,  the  latter  being 
marked  black  and  white.  The  upper  part  of 
the  head  and  the  portion  across  the  eyes  are 
colored  dark  brown.  Throughout  most  of  the 
United  States  the  raccoon  is  abundant,  and  on  the 
Pacific  side  reaches  from  Alaska  to  Central 
America.  In  spite  of  the  settlement  of  the 
country  and  much  persecution  it  generally  holds 
its  own,  and  in  many  sections  is  actually  in- 
creasing in  numbers.  These  animals,  although 
typically  carnivorous,  yet  seem  to  feed  largely 
upon,  and  indeed  to  prefer,  vegetable  matters. 
In  the  natural  state  their  food  consists  of  all  kinds 
of  small  birds  and  their  eggs,  mice,  reptiles,  frogs, 
crayfish,  mussels,  oysters,  nuts,  fruits,  etc.  Occa- 
sionally they  catch  fish  or  clear  out  a  hen 
roost,  and  their  frequent  depredations  upon 
fields  of  corn,  of  which  they  are  very  fond 
in  the  milk  stage,  has  gained  them  the  enmity 
of  farmers.  They  are,  as  already  remarked, 
fond  of  moisture  and  water.  The  Ger- 
man   name,     ll'aschbar,    or    "washing-bear,"    is 


given  to  the  raccoon  for  the  same  reason  as 
that  indicated  by  the  specific  name  lotor. 
Raccoons  are  among  the  most  strictly  nocturnal 
of  American  mammals,  and  spend  the  day  in 
sleep,  usually  in  a  hollow  limb  or  tree  trunk. 
During  the  winter  they  pass  into  an  intermit- 
tent state  of  hibernation.  About  April  four  to 
si.x  young  are  born,  which  remain  w'ith  the  par- 
ents for  a  year  or  more,  forming  the  small  par- 
ties in  which  these  animals  are  usually  found. 
The  raccoons  are  much  hunted  by  means  of  dogs, 
which  force  the  animal  to  take  refugee  in  a  tree, 
whence  it  is  dislodged  by  climbing.  The  suli- 
tlety  and  cunning  displayed  by  these  animals 
in  their  endeavors  to  escape  have  become  quite 
proverbial  —  expressions  such  as  "sly  'coon," 
"wake  as  a  'coon,"  indicating  these  qualities. 
They  are,  however,  very  easily  trapped,  and 
when  taken  young  make  very  gentle  and  inter- 
esting pets.  They  use  their  fore  paws  afmost 
as  expertly  as  a  monkey  its  hands,  and  their 
great  curiosity  prompts  them  to  investigate  ev- 
erything which  attracts  their  attention.  The 
agouara  or  crab-eating  raccoon  (P.  cancn'z'onis} 
is  found  throughout  South  America.  It  is  gen- 
erally larger  than  the  common  species,  the  tail 
being  shorter,  of  a  grayish-yellow  tint,  and 
marked  with  six  black  rings.  The  fur  is  black- 
ish-gray, tinted  with  yellow,  and  of  variable 
lights  and  shades  over  the  different  regions  of 
the  body.  The  eyes  are  surrounded  by  dark- 
brown  patches,  which  run  into  the  ears,  and 
terminate  in  a  patch  on  the  top  of  the  head.  Al- 
though denominated  "crab-eating,"  it  does  not 
appear  to  be  specially  addicted  to  this  dietary. 
Related  genera  are  Bassaris,  of  which  B. 
astuta  extends  from  Mexico  into  the  south- 
western United  States,  Nasua,  the  curious  ar- 
boreal coatis  of  Mexico  and  South  America,  and 
Cercoleptcs,  represented  by  the  Central  and 
South  American  kinkajou,  which  has  a  long 
protractile  tongue.  Consult  :  Stone  and  Cram, 
'American  Animals'  (New  York,  1902);  and 
Beddard,   'Mammals'    (London,  1902). 

Raccoon-dog,  a  small  wild  dog-like  ani- 
mal {Nyctcrcutcs  procyonidcs)  of  eastern  China 
and  Japan,  much  resembling  a  miniature  raccoon 
in  appearance,  especially  about  the  head.  It  lives 
in  burrows,  gathers  most  of  its  food  (fish,  crabs, 
etc.)  along  the  banks  of  rivers,  and  is  fre- 
quently kept  in  captivity,  especially  among  the 
Japanese,  who  also  value  its  fur  and  eat  its 
flesh.  Its  fur  is  long  and  grizzled,  but  hand- 
some ;  its  muzzle  sharp,  ears  short,  and  tail  short 
and  bushy.  Consult  Mivart,  'Dogs,  Jackals, 
Wolves,  and  Foxes'    (1890). 

Raccoon-oyster,  a  name  in  the  Southern 
States  for  the  small  irregular  wild  oysters,  grow- 
ing numerously  in  the  salt  marshes,  and  much 
eaten  by  raccoons  and  other  animals. 

Race,   Cape.    See  Cape  Race. 

Raceme,  ra-sem',  in  botany,  a  form  of  in- 
floresence  in  which  the  primary  axis  is  elon- 
gated, and  bears  flowers  placed  on  pedicels  of 
nearly  equal  length,  as  in  the  currant.  A 
raceme  differs  from  a  spike  only  in  the  flowers 
being  stalked,  instead  of  being  sessile.  See 
Flower. 

Racer,  or  Blue  Racer,  a  blacksnake  (q.v.) 
especially  the  common  lowland  one  {Zemenis 
constrictor),    so    called    from    its    swiftness. 
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Rachel,  in  Bible  history,  the  second 
daughter  of  the  Aramaic  cattle-owner,  Laban. 
Jacob  obtained  her  as  wife  by  devoting  14  years 
to  the  service  of  her  father.  At  the  end  of  the 
first  seven  years  he  found  in  his  veiled  bride  not 
the  Rachel  promised,  but  Leah,  her  elder  sister, 
whom  he  did  not  love,  and  was  obliged  to 
serve  seven  years  more  in  order  to  gain  Rachel. 
She  was  the  mother  of  Joseph  and  Benjamin. 
Her  so-called  tomb  stands  to  this  day  on  the 
road  between  Jerusalem  and  Bethlehem  and  is 
held  in  the  highest  veneration  by  both  Jews  and 
Mohammedans. 

Rachel,  ra-shel  (Elisa  Rachel  Felix), 
French  tragedienne :  b.  Munf,  Canton  of  Aargau, 
Switzerland,  24  March  1821 ;  d.  Le  Cannet, 
Provence  3  Jan.  1S58.  Her  father  was  a  Ger- 
man Jew,  naturalized  in  France,  and  after  much 
wandering  about  Europe  established  his  family 
at  Lyons,  where  the  two  oldest  children,  Sarah 
and  Rachel,  sang  and  begged  in  the  street  to 
help  out  the  family  support.  About  1830  they 
removed  to  Paris  and  the  two  girls  sang  on  the 
Boulevards  until  discovered  by  Etienne  Choron, 
teacher  in  the  School  of  Sacred  Music,  w'ho 
undertook  to  teach  them  singing.  Rachel's  voice 
was  found  to  be  too  harsh  for  this,  and  in  1834 
Choron  induced  his  friend,  Pagnon  Saint  Au- 
laire,  to  train  her  for  the  stage.  On  the  advice 
of  M.  Sanson  she  entered  the  Conservatoire, 
where,  however,  her  harsh  voice  and  small 
stature  seemed  at  first  against  her.  She  made 
her  debut  in  a  play  called  'La  Vendeene'  at 
the  Gymnase,  i  May  1837.  The  next  year  she 
joined  the  company  of  the  Theatre  Frangais 
and  made  her  first  appearance  as  Camille  in 
Corneille's  'Les  Horaces*  12  June  1838.  She 
appeared  in  several  parts  successively  and  finally 
repeated  in  September  her  performance  of 
Camille,  was  seen  and  applauded  by  the  power- 
ful critic  of  the  "Debats,*'  Jules  Janin,  and  her 
position  established.  After  appearing  in  other 
parts  in  the  French  classic  drama  with  increas- 
ing success,  she  visited  England  in  1841  and 
again  in  1842,  repeating  her  triumphs  there. 
Later  while  still  supreme  at  the  Theatre  Fran- 
gais  she  made  visits  to  other  European  cities, 
and  in  1855  appeared  in  America.  Here  her 
success  was  only  moderate,  owing  to  her  un- 
familiarity  with  the  language.  A  severe  cold 
caught  during  her  American  tour  ended  in  a 
consumption,  from  which  she  died  at  Le  Cannet 
in  the  south  of  France.  Her  great  reputation 
was  made  in  five  or  six  roles  of  the  ancient 
classic  drama  of  France,  of  these  Phedre  being 
accounted  her  greatest.  In  the  course  of  her 
career  she  created  13  modern  roles,  written  for 
her,  <.\drienne  Lecouvreur,'  alone  of  these  still 
holding  a  place  on  the  modern  stage.  She  ap- 
peared in  several  other  modern  roles  that  had 
been  acted  before  her  representation.     Consult : 

Memoirs  by  Madame  De  B (1858)  ;  Janin, 

'Rachel  et  la  Tragedie'  (1858);  Kennard, 
'Rachel'    (1888). 

Rachi'tis.    See  Rickets. 

Racine,  Jean  Baptiste,  zhoii  ba-test  ra-sen, 
French  dramatist :  b.  La  Ferte-Milon,  Picardy, 
21  Dec.  1639 ;  d.  Paris  21  April  1699.  He  stud- 
ied at  the  College  of  Beauvais,  and  subsequently 
at  the  Port-Royal  Institution,-  where,  under  the 
care  of  Lancelot  and  Lemaistre,  he  became  a 
profound   Greek    scholar.     In    1658   he   left   the 


Port-Royal,  and  began  the  study  of  philosophy 
at  the  College  d'Harcourt.  To  this  period  be- 
long his  first  literary  efforts,  an  ode  called 
'Nymphes  de  la  Seine,'  composed  in  honor  of 
the  king's  marriage,  and  for  which  he  was  re- 
warded by  Chapelain,  then  the  dispenser  of  the 
royal  bounty;  and  two  comedies,  now  lost. 
About  the  same  time  he  became  intimate  with 
La  Fontaine,  and  this  intimacy  was  so  far  from 
tending  to  make  his  life  more  regular,  that 
those  of  his  relations  who  took  most  interest  in 
him,  and  who  had  destined  him  for  the  church, 
began  to  be  anxious  about  his  prospects.  In 
1661  he  went  to  live  with  an  uncle,  a  canon- 
regular  and  vicar-general  of  the  cathedral  at 
Uzes  (department  of  Gard),  whose  influence  it 
was  expected  would  suffice  for  procuring  him 
a  benefice.  In  this  last  particular  they  were  dis- 
appointed ;  and  at  the  end  of  about  two  years, 
during  which  Racine  had  been  vainly  endeavor- 
ing to  study  theology,  he  returned  to  Paris  and 
the  world.  In  1663  he  was  presented  at  court, 
and  soon  made  the  acquaintance  of  Boileau  and 
Moliere,  and  began  to  write  for  the  stage.  His 
first  tragedy,  the  'Thebaide,'  or  'Les  Freres 
Ennemis.*  was  first  performed  by  Moliere's 
troupe  at  the  Palais-Royal  in  1664,  as  was  also 
his  next,  'Alexandre,'  in  1665.  But  his  devo- 
tion to  the  drama  did  not  deprive  him  of  all 
chance  of  ecclesiastical  preferment,  for  in  1667 
he  received  the  priory  of  Espinay,  and  afterward 
the  livings  of  Saint-Jacques  de  la  Ferte  and 
Saint-Nicolas  de  Chesy.  The  drama,  however, 
continued  for  many  years  to  be  his  sole  serious 
occupation.  His  first  two  tragedies  were  merely 
tentative  pieces,  containing  but  few  indications 
of  the  author's  dramatic  genius.  His  first 
master-piece  was  'Andromaque,'  which  on  its 
performance  in  1667  produced  a  profound  im- 
pression and  excited  well-merited  admiration. 
It  was  brought  out  at  the  Hotel  de  Bourgogne, 
Racine  having  in  the  meantime  quarreled  with 
Moliere.  The  immediate  successor  of  'Andro- 
maque' was  a  comedy  (Racine's  only  extant 
comedy),  'Les  Plaideurs,'  a  witty  and  delightful 
imitation  of  the  "Wasps'  of  Aristophanes.  It 
appeared  in  1668,  and  was  at  first  rather  coldly 
received,  being  indeed  saved  only  by  the  laughter 
of  the  king.  His  next  pieces  were  'Britannicus' 
(1669)  ;  'Berenice'  (1670),  composed  at  the 
request  of  Henrietta  of  England,  who  had  also 
invited  Corneille  to  write  a  drama  on  the  same 
subject;  'Bajazet'  (1672);  'Mithridate'  (1673); 
'Iphigenie'  (1674),  considered  by  Voltaire  the 
greatest  work  that  the  French  stage  has  pro- 
duced; 'Phedre'  (1677),  the  last  piece  that 
Racine  produced  expressly  for  the  theatre.  Lit- 
tle is  known  of  the  private  life  of  Racine  during 
this  period,  almost  all  his  correspondence  having 
been  burned  from  a  too  pious  respect  for  his 
memory.  In  1673  he  obtained  a  seat  in  the 
French  Academy.  In  1675  he  was  nominated  by 
Colbert  a  royal  councillor  and  treasurer  of 
France  for  the  general  government  of  Moulins 
(Bourbonnais),  but  never  entered  on  the  duties 
of  his  office.  His  withdrawal  from  the  theatre 
in  1677  was  partly  due  to  chagrin  at  the  success 
of  a  hostile  part>'  of  theatrical  critics  who  set  up 
for  being  fine  wits,  and  applauded  one  Pradon, 
a  writer  now  never  heard  of,  at  the  expense  of 
Racine.  Soon  after  (1678)  he  was  appointed, 
along  with  Boileau,  historiographer  to  the  king, 
whom    he    accompanied    in    his    campaign    to 
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Flanders.  After  a  silence  of  12  years  Racine, 
at  the  solicitation  of  Madame  de  Maintenoii, 
added  two  other  pieces  to  the  list  of  his  dramatic 
works— 'Esther'  (1689)  and  'Athalie'  (.1691), 
the  latter  often  spoken  of  by  French  critics  as  the 
most  perfect  of  his  works.  They  were  both  in- 
tended for  the  pupils  of  Saint-Cyr,  the  institution 
founded  by  Madame  de  Maintenon.  The  death 
of  Racine  is  said  to  have  been  hastened  by  grief 
at  losing  the  favor  of  the  king.  As  a  dramatist 
Racine  is  usually  considered  the  model  of  the 
classical  or  national  tragic  drama  of  the  French, 
and  in  estimating  his  powers  in  this  field  it  is 
necessary  for  the  critic  to  take  into  account  the 
stiff  conventional  restraints  to  which  that  drama 
is  subjected.  What  Racine  achieved  within  these 
limits  is  extraordinary.  He  added  to  the  con- 
ventional drama  as  he  received  it  a  grace  of 
which  one  would  not  have  deemed  it  capable; 
he  was  greater  as  a  poet  than  as  a  dramaturgist, 
and  wrote  in  a  style  of  finished  perfection  and 
distinction,  developing  French  versification  to 
its  ultimate  of  rhythm  and  dignity.  In  his  re- 
straint, proportion,  balance,  he  is  rightly  regarded 
as  classic.  "Perhaps  it  would  be  no  exaggeration 
to  assert,"  says  Dowden,  "that  grandeur  and 
beauty  are  nowhere  else  so  united  in  French 
dramatic  art  as  in  *Athalie.'  "  Besides  his  dramas 
Racine  wrote  several  stinging  epigrams,  some 
odes  and  hymns,  an  abridgment  of  the  history 
of  Port-Royal,  letters,  and  historical  fragments 
on  the  campaigns  of  Louis  XIV.  Among  his 
letters  are  two  in  reply  to  a  work  of  Nicole  of 
the  Port-Royal,  entitled  <Les-Visionnaires' 
(.1666),  in  which  the  author  bitterly  denounces 
poets  and  still  more  dramatic  writers.  The  tone 
of  these  letters  is  severely  sarcastic,  and  nat- 
urally caused  great  offense  to  his  old  friends 
and  masters.  Only  one  of  the  letters  was  pub- 
lished at  the  time  they  were  written,  the  other 
after  his  death.  After  his  retirement  from  the 
theatre  Racine  found  it  easy  to  reconcile  himself 
with  his  old  friends.  Among  the  editions  of 
the  'CEuvres  Poetiques'  of  Racine,  one  of  the 
best  is  that  published  at  Paris  in  three  volumes 
(1801-5),  regarded  as  a  marvel  of  typography. 
An  excellent  edition  of  'ffiuvres  Completes' 
was  published  in  1865-73  in  Hachette's  collection 
of  the  'Grand  Ecrivains  de  la  France,'  preceded 
by  an  admirable  essay  on  Racine  and  his  time 
by  Paul  Mesnard.  There  is  an  English  metrical 
translation  by  R.  B.  Boswell  (1889-91).  Con- 
sult also  the  study  by  Monceaux  (1892,  in  the 
'Collection  des  Classiques  Populaires')  ;  Stend- 
hal, 'Racine  et  Victor  Hugo'  (1887);  Sainte 
Beuve,  'Port  Royal'  (4th  ed.  1878). 

Racine,  Louis,  French  poet  and  critic,  son 
of  Jean  Racine  (q.v.)  :  b.  Paris,  France,  2  Nov. 
1692 ;  d.  there  29  Jan.  1763.  He  attained  con- 
siderable attention  as  a  poet  and  critic  though 
manifestly  under  a  disadvantage  as  the  son  of 
so  eminent  a  father.  His  poems  'La  Grace* 
(1720)  and  'La  Religion'  (1742)  were  highly 
praised  and  the  latter  ran  through  60  editions. 
He  wrote  in  prose:  'Reflections  upon  Poetry'; 
'Memoirs  of  the  Life  of  Racine'  ;  and  'Remarks 
on  Racine's  Tragedies.'  His  complete  works 
were  published  in  1808. 

Racine,  Wis.,  city,  county-seat  of  Racine 
County ;  on  Lake  Michigan  at  the  mouth  of 
Root  River,  and  on  the  Chicago,  M.  &  St.  P.,  and 
the   Chicago   &   N.   W.   R.R.'s;   about  22  miles 


south  of  Milwaukee  and  65  miles  north  of  Chi- 
cago. It  has  steamboat  connections  with  all  the 
lake  ports,  and  electric  lines  extend  to  all  the 
nearby  towns.  It  is  40  feet  above  the  surface  of 
the  lake,  and  690  feet  above  sea-level.  It  was 
settled  in  1834;  in  1843  was  incorporated  as  a 
village,  and  in  1848  was  chartered  as  a  city. 
Racine  has  a  good  harbor,  one  of  the  best  on 
the  lake.  It  is  the  commercial  and  industrial 
centre  of  a  productive  agricultural  region  about 
midway  between  Milwaukee  and  Kenosha.  The 
chief  manufacturing  establishments  are  knitting 
mills,  machine  shops,  flour  and  lumber  mills, 
carriage  factories,  foundries,  boot  and  shoe  fac- 
tories, tanneries,  valise  and  trunk  factories,  steel 
spring  works,  hosiery  mills,  furniture  factories, 
breweries,  plating  works,  and  woolen  mills.  The 
products  from  other  manufactories  are,  bedding, 
men's  clothing,  paints,  mangles,  fanning  mills, 
windmills,  bicycles,  bits,  sheet  iron,  brass  and 
copper  goods,  iron  specialties,  malted  milk,  chem- 
icals, soap,  and  other  articles.  The  manufactur- 
ing interests  are  increasing;  it  is  (.1904)  the 
second  city  in  the  State  in  the  value  of  its  man- 
ufactures. In  1903  the  capital  invested  in  man- 
ufactories was  nearly  $18,000,000;  and  the  value 
of  the  output  was  over  $14,000,000.  The  promi- 
nent public  buildings  and  institutions  are,  the 
government  building,  which  cost  originally 
$100,000,  the  county  court-house,  the  municipal 
buildings.  Saint  Luke's  Hospital,  Saint  Mary's 
Hospital,  Taylor  Orphan  Asylum,  and  the 
Dominican  convent.  The  educational  institu- 
tions are  Racine  College  (P.E.),  founded  in 
1852,  the  Racine  Grammar  School  (P.E. ),  Saint 
Catharine's  Academy  (R.C.),  a  public  high 
school,  public  and  parish  schools,  a  public  li- 
brary, which  contains  about  9,000  volumes,  two 
libraries  connected  with  Racine  College,  and  the 
Y.  M.  C.  A.  library. 

The  government  is  administered  under  a 
revised  charter  of  1891,  which  provides  for  a 
mayor,  who  holds  office  two  years,  and  a  council. 
The  mayor  appoints,  subject  to  the  approval  of 
the  council,  the  members  of  the  school  board. 
Pop.    (1890)   21,014;    (1900)   29,102. 

Racing.    See  Horse-racing. 

Rack,  an  instrument  of  torture  in  frequent 
use  in  the  Middle  Ages,  and  down  to  a  compara- 
tively recent  period.  It  is  not  known  to  have 
been  used  in  the  American  colonies  settled  under 
British  rule,  but  it  is  among  the  ancient  instru- 
ments of  torture  preserved  at  Montreal  as  relics 
of  French  rule  in  that  country.  The  rack  con- 
sisted of  a  large,  open,  wooden  frame,  within 
which  the  person  to  be  tortured  was  laid  on  his 
back  on  the  floor,  with  his  wrists  and  ankles 
fastened  by  cords  to  two  rollers  at  the  ends  of 
the  frame.  These  rollers  were  then  drawn  or 
moved  in  opposite  directions  till  the  body  rose 
to  a  level  with  the  frame.  Interrogations  were 
then  put,  and  if  the  prisoner  refused  to  answer, 
or  if  his  answers  were  not  considered  satisfac- 
tory, the  rollers  were  further  moved,  until  at 
last  the  bones  of  the  sufferer  were  forced  from 
their  sockets.  The  rack  was  also  used  simply 
for  purposes  of  punishment,  apart  from  desire 
to  extort  a  confession. 

Rackets,  or  Racquets,  a  game  played  in  a 
prepared  court,  open  or  close,  with  a  small  hard 
ball  and  a  kind  of  bat.  The  bat  is  about  two 
feet  in  length,  about  two  thirds  of  which  forms 
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the  shaft  or  handle,  the  remainder  being  an  oval 
frame  on  which  is  tightly  stretched  a  net-work 
of  cat-gut.  The  part  of  the  shaft  by  which  the 
bat  is  held  is  covered  with  leather  and  ribbed, 
to  enable  the  player  to  grasp  it  firmly.  It  is 
from  this  bat  and  the  net-work,  which  is  its 
principal  feature,  that  the  game  derives  its  name 
(Italian,  racclictta,  for  rciichctta,  an  old  dimin- 
utive of  rctc,  Latin  and  Italian,  a  net ;  French, 
raqucttc).  The  close,  that  is,  roofed  court,  is 
now  generally  preferred  for  playing  in.  It  is  an 
oblong  rectangular  space,  and  when  of  full  di- 
mensions is  80  feet  long,  40  feet  broad,  and  has 
walls  40  feet  high.  The  players  stand  facing  one 
of  the  narrow  walls,  which  is  called  the  front 
walk  Two  horizontal  lines  are  drawn  across 
the  front  wall,  one  two  feet  two  inches,  and  the 
other,  the  out  or  service  line,  eight  feet  above 
the  floor.  The  surface  between  the  floor  and 
the  lower  of  these  lines  is  covered  with  wood, 
which  serves  as  a  sounding-board  to  enable  the 
players  to  know  when  it  is  struck  by  the  ball. 

The  game  may  be  played  either  single  or 
double,  that  is,  with  either  one  or  two  persons 
on  each  side.  It  is  decided  by  lot  which  side 
goes  in  first,  and  when  there  is  only  one  player 
on  each  side  the  first  player  assumes  which  side 
of  the  court  he  pleases  (usually  the  right),  while 
the  other  stands  in  the  opposite  corner.  The 
first  player  then  begins  to  serve,  in  doing 
which  he  must  have  one  foot  in  the  service  bo.x 
of  his  side.  Service  consists  in  striking  the  ball 
with  the  bat  so  as  to  make  it  strike  the  front 
wall  above  the  out  line  without  previously  strik- 
ing any  other  part  of  the  court,  and  then  re- 
bound into  the  opposite  corner  beyond  the  short 
line.  In  rebounding  from  the  front  wall  it  does 
not  matter  w'hether  the  ball  strikes  either  of  the 
side  walls  or  not  before  it  lights  on  the  floor  in 
the  opposite  corner  of  the  court.  If  the  ball  is 
properly  served  the  second  player  must  strike  it 
before  it  has  made  a  second  bound,  so  that  it 
strikes  the  front  wall  above  the  board ;  but  in 
returning  the  ball  in  this  manner  the  player 
may  if  he  likes  first  make  it  strike  either  of  the 
side  walls.  The  player  to  whom  a  ball  is  served 
does  not  require  to  wait  till  the  ball  has  bounded 
from  the  floor  before  he  returns  it.  He  may  if 
he  likes  return  it  before  it  touches  the  floor. 
Such  a  stroke  is  called  a  volley.  The  ball  being 
thus  returned  by  the  second  player,  the  first 
player  returns  the  ball  in  the  same  way,  and  this 
goes  on  until  either  player  fails,  which  may 
happen  in  three  ways,  either  by  the  ball  being 
made  to  hit  the  sounding-board,  or  being  struck 
into  the  roof  or  gallery,  or  later  than  the  first 
bound.  If  it  is  the  first  player  who  fails,  his 
hand  is  out,  and  it  is  then  the  turn  of  the  sec- 
ond player  to  serve.  If  it  is  the  second  player, 
then  the  first  scores  one  (an  ace),  and  the  first 
continues  to  serve,  but  goes  to  the  opposite  side 
of  the  court.  The  other  details  of  the  game 
must  be  derived  from  the  rules  drawn  up  by 
the   different   racket   clubs. 

Raco'vian  Catechism,  the  catechism  of 
Rakow,  Russia,  where  it  was  originally  printed 
and  published.  It  contained  a  popular  exposi- 
tion of  Socinianism.  There  were  two  such  cate- 
chisms, a  smaller  and  a  larger,  both  afterward 
published  in  Germany  by  Smalcius,  the  former  in 
160S,  the  latter  in  1608.  In  1652  John  Biddle 
translated   the   larger  of   the   two   into   English. 


Radcliffe,  rad'klif,  Ann  Ward,  English 
novelist:  b.  London  9  July  1764;  d.  there  7 
Feb.  1823.  She  was  married  at  23  to  William 
Radcliffe,  afterward  editor  and  proprietor  of 
the  weekly  called  'The  English  Chronicle.'  Her 
first  work  was  'The  Castles  of  Athlin  and  Dun- 
bayne,'  a  Highland  story  (1789).  It  had  little 
success,  but  perhaps  as  much  as  it  deserved. 
'A  Sicilian  Romance'  (1790)  is  superior  to  it, 
and  'The  Romance  of  the  Forest'  (1791),  a  still 
further  advance,  was  dramatized  .->nd  translated 
into  French  and  Italian.  Her  master-piece  is 
considered  to  be  'The  ^lysteries  of  Udolpho' 
(1794),  which  was  long  very  popular.  The  last 
of  her  novels  published  during  her  life  was 
'The  Italian'  (1797),  dramatized  as  'The  Italian 
Monk,'  and  translated  into  French  by  Morellet. 
A  posthumous  romance,  'Gaston  de  Blondeville,' 
was  edited  by  T.  N.  Talfourd  in  1826,  together 
with  some  poems.  Another  work  of  hers  was 
'A  Journey  through  Holland  and  Germany' 
(1795).  ilrs.  Radcliffe's  novels  were  at  one 
time  very  popular.  She  had  considerable  power 
in  the  description  of  scenery,  and  well  understood 
how  to  excite  and  maintain  the  curiosity  of 
her  readers.  She  was  perfect  mistress  of  the 
mysterious  in  romance  and  the  first  English 
writer  of  note  to  introduce  descriptions  of  scen- 
ery into  fiction.  Consult:  Beers,  'English  Ro- 
manticism'   (1898). 

Radcliffe,  John,  English  physician:  b. 
Wakefield,  1650:  d.  London  I  Nov.  1714.  He 
was  educated  at  Oxford  and  there  began  the 
practice  of  medicine,  but  removing  to  London  in 
1684  soon  established  a  large  practice  which  he 
maintained,  it  is  said,  more  by  his  witty  con- 
versation than  his  medical  skill.  In  1686  he 
became  physician  to  the  Princess  Anne  of  Den- 
mark, and  frequently  attended  William  III.,  after 
his  succession.  His  bluntness  of  speech  lost  to  him 
the  favor  of  Princess  Anne  and  later  of  King  Wil- 
liam, though  he  continued  to  number  many  of  the 
nobility  among  his  patients  and  prescribed  for 
Pope  and  Swift.  His  learning  was  often  depre- 
ciated ;  but  he  seems  to  have  been  an  acute  ob- 
server of  symptoms  and  his  immense  practice 
gave  him  a  wide  field  for  observation.  By  his 
w-ill  property  was  left  in  trust  for  the  foundation 
of  two  medical  fellowships,  and  for  the  purchase 
of  perpetual  advowsons  for  members  of  L^niver- 
sity  College.  He  also  left  money  for  the  erec- 
tion of  various  public  buildings,  among  which 
was  £40.000  for  the  public  library  in  Oxford, 
since  called  the  Radcliffe  Library.  From  estates 
left  in  trust  to  the  executors  to  administer  for 
charitable  purposes  according  to  their  judgment 
were  built  the  Radcliffe  Infirmary,  the  Observa- 
tory at  Oxford,  and  enlargements  to  St.  Barthol- 
omew's Hospital.  Later  money  was  granted 
toward  the  buildings  of  the  College  of  Physi- 
cians in  London,  the  Oxford  Lunatic  Asylum 
and   St.  John's   Church,  Wakefield. 

Radcliffe,  England,  in  the  county  of  Lan- 
cashire, seven  miles  northwest  of  Manchester,  on 
the  River  Irwell.  The  ancient  parish  church 
of  St.  Bartholomew  dates  from  the  time  of 
Henry  IV.  There  are  cotton  and  calico  works, 
bleach-fields,  and  extensive  collieries  in  the  vicin- 
ity.    Pop.    (1901)   25,350. 

Radcliffe  College,  a  college  for  the  educa- 
tion of  women,  affiliated  with  Harvard  Univer- 
sity, Cambridge,  Mass.     Its  forerunner  was  the 
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Society  for  the  Collegiate  Instruction  of  Women, 
organized  in  1879  to  provide  systematic  instruc- 
tion for  women  by  professors  and  instructors  in 
Harvard.     This  Society  was  incorporated  three 
years  after  its  organization,  and  its  educational 
work  proved  so  successful  that  in   1894  it  was 
formally  affiliated  with  the  University.     At  that 
time   the  name  of  the   Society  was  changed  to 
Radcliffe   College,  power  to  grant  degrees  was 
conferred,    and    the    president    and    fellows    of 
Harvard  University  were  constituted  the  board 
of  visitors  of  Radcliffe,  which  should  have  super- 
vision over  the  administration  of  the  affairs  of 
the    college,    the   granting   of   degrees,    the    ap- 
pointment of  instructors,  etc.    All  diplomas  given 
by  Radcliffe  are  countersigned  by  the  president 
of  Harvard  and  bear  the  University  seal.     Most 
of  the  courses  of  study  are  identical   with   the 
Harvard  courses,  and  graduate  students  are  ad- 
mitted to  some  of  the  graduate  courses  of  the 
University.     The  courses  are  divided  into  three 
groups    in    the    different    branches    of    study: 
(l)    courses  primarily   for  undergraduates;    (2) 
courses  for  graduates  and  undergraduates ;    (3) 
courses    primarily    for    graduates.      Courses    in 
Semitic  languages  and  history,  history  and  the- 
ory of  education,  pedagogy,  and  the  history  and 
theory   of   art   and   music,   are    included   in   the 
curriculum.     The  degrees  of  A.B.  and  A.JiI.  are 
conferred.     There  are  two  fellowships,  one  for 
the   promotion   of   the   study   of   Greek   history, 
literature,  art  and  archeology  of  the  American 
School  at  Athens,  and  one  for  the  promotion  of 
the    stiady   of   social    problems    at    a    settlement 
house  in  Boston ;  there  are  also  eleven  scholar- 
ships.    The  college  has  laboratories  of  physics, 
chemistry,    zoology,    and    botany, —  the    librafy 
numbered  18,700  volutnes  in  1904 ;  the  University 
library   and   museums   are   also   opened   to    stu- 
dents of  Radcliffe ;   in   1903-4  a   new   hall   with 
auditorium,  club  rooms,  etc.,  was  in  process  of 
construction.     The  students  in  1903-4  numbered 
443    and    the    faculty    108.      Le    Baron    Russell 
Briggs    of    Harvard    University    was    appointed 
president  in  1903. 

Radecke,  ra'de-ke,  Robert,  German  com- 
poser: b.  Dittmannsdorf,  Silesia,  31  Oct.  1830. 
He  was  educated  at  the  Conservatory  of  Leipsic 
and  in  1853  became  musical  director  of  the  Stadt 
'Jheatre  of  L.eipsic.  He  afterward  served  for  a 
year  in  the  army  and  then  settled  in  Berlin  where 
he  engaged  as  second  violin  in  Laub's  quartet 
and  in  1858-63  conducted  choral  and  orchestral 
concerts  with  much  success.  In  1863  he  was 
appointed  musical  director  of  the  Royal  Opera 
and  in  1871  was  made  royal  Kapellmeister  for 
life.  He  was  the  successor  of  Haupt  as  director 
of  the  Royal  Institute  for  Church  Music  in  1891. 
Radecke  excels  as  a  performer  on  pianoforte, 
organ,  and  violin,  but  his  greatest  talent  is 
shown  in  his  compositions,  which  include  about 
100  songs,  the  operetta  <Die  Monkguter'  ;  over- 
tures, <Konig  Johann>  ;  <Am  Strande' ;  etc. 

Radegun'da,  Saint,  Prankish  queen:  b 
Thuniigia,  Germany,  510;  d.  Tours,  France,  13 
Aug^  587.  She  was  tjie  daughter  of  the  heathen 
Berthar,  king  of  the  Thuringians,  and  was  car- 
ried off  prisoner  when  a  child  after  the  victory 
of  Clothaire,  king  of  the  Franks,  over  her 
father.  She  was  eventually  converted  to  Chris- 
tianity and  married  to  Clothaire  (538).  In  553 
she   took    the    veil,    founded    the   monastery   of 


Sainte  Croix  at  Tours,  and  made  her  dwelling 
there.  Her  life  was  written  by  her  contemporary 
and  friend,  the  famous  poet,  scholar  and  bishop, 
Venantius  Fortunatus  (q.V.).  Consult:  Bus- 
sierre,   'Histoire  de  Sainte  Radegonde'    (1864). 

Radetzky,  ra-det'ske,  Johann  Joseph  Wen- 
zel  Anton  Fritz  Karl,  Count,  Austrian 
military  officer .  b.  Trebnitz,  Bohemia,  2  Jan. 
1766;  d.  U'dan,  Italy,  5  Jan.  1858.  He  joined  the 
Austrian  army  in  1784,  served  in  the  campaigns 
against  the  Turks  in  17S8-9,  in  1809  became 
lieutenant  field-marshal  and  served  with  ability 
at  Aspern  and  Wagram.  After  the  peace  of 
Schonbrunn  he  was  appointed  a  member  of  the 
state  councd  of  war.  In  the  war  with  France  he 
fought  at  Kulm  and  Leipsic  in  1815,  and  in  1831 
was  made  commander  of  the  Austrian  troops  in 
Italy.  He  was  created  field-marshal  in  1836  and 
in  1848-9  he  crushed  the  revolution  in  Venice 
and  Milan.  He  preserved  Lombardy  to  Aus- 
tria, routed  the  army  of  the  Piedniontese  at 
Custozza  and  Novara  in  1849,  concluded  a 
treaty  which  assured  Austrian  supremacy  in 
Italy  for  the  time,  and  governed  the  Austrian 
possessions  there  until  1858  when  he  resigned. 
Consult:  Troubetskoi,  'Campagnes  du  Comte 
Radetsky  dans  le  Nord  de  ITtalie  en  1848  et 
1849'  (i860):  Kunz,  "Die  Feldziige  des  Feld- 
marschalls  Radetsky  in  Oberitalien'   (1890). 

Rad'ford,  William,  American  naval  offi- 
cer: b.  Fincastle,  \'a.,  i  March  1808;  d.  Wash- 
ington, D.  C,  8  Jan.  1890.  He  entered  the  navy 
in  1825,  served  in  the  war  with  Mexico,  and 
performed  gallant  service  at  Mazatlan.  When 
the  Civil  War  broke  out  he  was  assigned  to  the 
Cumberland:  was  promoted  captain  in  July  1862, 
and  commodore  in  April  1863.  During  the  as- 
saults on  Fort  Fisher,  in  1864-5,  he  commanded 
the  New  Ironsides  and  the  ironclad  portion 
of  Porter's  fleet.  He  was  promoted  to  rear- 
admiral  in  July  1866,  was  in  charge  of  the  Euro- 
pean squadron  in  1869  and  was  afterward  on 
duty  in  Washington  until  he  was  retired  in 
March  1870. 

Radhanpur,  rad-han-poor',  India,  (i)  chief 
town  of  a  state  in  the  Bombay  presidency  sur- 
rounded by  a  wall  which  encloses  a  fortified 
castle  and  the  residence  of  the  native  prince. 
A  fine  sort  of  saltpeter  is  manufactured  and 
there  is  some  trade  in  cotton,  wheat  and  grain. 
Pop.  14,722.  (2)  The  state  of  Radhanpur  in  the 
northwest  of  Gujerat,  covers  an  area  of  1,150 
square  miles.     Pop.  98,129. 

Ra'dian.      See  Mech.anics. 

Radiant  Star,   Order  of  the.     See   Orders 

(Rov.\L)   AND  Decorations. 

Radia'ta,  one  of  the  great  divisions  of  the 
animal  kingdom  in  the  classification  of  Cuvier, 
characterized  by  having  the  parts  of  the  body 
arranged  around  a  vertical  axis  like  the  spokes 
around  the  hub  of  a  wheel.  Later,  it  was  shown 
by  Leuckart  that  the  group  was  unnatural,  and 
It  has  been  discarded  for  many  years.  Its  chief 
numbers  are  now  included  in  the  Calcntcrata  and 
Echinodermata  (q.v.).  As  limited  by  Cuvier  it 
also  embraced  some  of  the  Proto::oa,  the  Polvaoa, 
some  parasitic  worms,  and  a  few  other  forms. 

Radiation.  By  radiation  is  meant  the 
propagation  of  energy  in  straight  lines  from  a 
radiant  point.  This  radiation  is  in  the  form 
of  vibrations  connected  with  an  ether  which  fills 
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all  space,  both  molecular  and  stellar.  Such  en- 
ergy is  best  known  as  radiant  heat,  and  when 
the  vibrations  are  of  sufficient  rapidity  to  excite 
the  nerves  of  vision,  it  is  called  light.  Such  a 
conception  presupposes  the  origin  of  the  radia- 
tions to  be  the  oscillations  of  the  ultimate  par- 
ticles of  matter.  The  mode  of  propagation  is  a 
wave  motion,  to  and  fro,  across  the  line  of  radia- 
tion. In  sharp  distinction  from  this  was  the 
material  theory  of  heat,  held  by  some  physicists 


Fig.  I. — The  radiant  energy  from  a  traveling  in  straight 
lines  is  intercepted  by  the  aluminum  cross  b,  which 
casts  its  shadow  at  J. 

previous  to  the  investigations  of  Balfour  Stew- 
art, by  which  "caloric"  or  heat  was  regarded 
as  "imponderable  matter"  stored  up.  or  driven 
from  bodies  by  chemical  or  mechanical  means. 
Strange  to  say,  the  latest  discoveries  in  radia- 
tion, point  back  to  this  long  discarded  theory. 

Radiations  of  Heat  and  Light. —  Physical  sci- 
ence, at  the  opening  of  the  20th  century,  had 
established  the  mutual  relationships  of  heat 
and  light,  (i)  Both  had  been  found  to  be 
propagated  in  straight  lines,  with  a  speed  approx- 
imately of  186,000  miles  per  second.  (2)  The 
laws  of  reflection  and  refraction  were  the  same 
in  each.  (3)  The  intensity  of  radiant  heat, 
and  that  of  light,  varied  inversely  as  the  square 
of  the  distance.  (4)  Synchronism  of  vibration, 
interference  of  wave  motion,  and  polarization 
were  the  same  in  each.  (5)  They  were  alike 
subject  to  selective  absorption,  and  absorp- 
tion was  equivalent  to  radiation. 

By  means  of  the  spectrum,  the  wave-lengths 
and  frequency  of  vibration  corresponding  to  dif- 
ferent degrees  of  radiant  heat,  light,  and  actinic 
power  had  been  ascertained.  For  instance,  we 
know  that,  beginning  at  the  lowest  radiant  heat 
measurable,  we  have  in  the  neighborhood  of 
12.500,000,000  vibrations  per  second,  and  944 
millionths  of  an  inch  as  the  length  of  the  wave. 
As  the  vibrations  become  more  rapid  and  the 
length  of  the  wave  shorter,  radiant  heat  becomes 
luminous  and  is  known  as  light. 

Vibrations  and  Wave-lengths. —  With  a  vi- 
bration period  of  about  344,000,000.000  per  sec- 
ond, and  a  wave-length  of  32  millionths  of  an 
inch,  particles  of  matter  assume  a  dull  red  color. 
From  this  point  on  they  pass  successively 
through  the  colors  of  the  spectrum  —  namely, 
red,  orange,  yellow,  green,  blue,  indigo,  and  vio- 
let, until  the  eye,  by  reason  of  its  physical  limi- 
tations, ceases  to  take  cognizance  of  them.  At 
about  700,000,000,000  vibrations  per  second  and 
a  wave-length  of  16  millionths  of  an  inch,  they 
are  known  as  actinic  or  ultra-violet  rays.  The 
photographic  plate  responds  to  these  rays  up 
to  1,485,000,000,000  vibrations  per  second,  with 
a  wave-length  of  7.95  millionths  of  an  inch,  and 
they  win  produce  fluorescence  up  to  a  period  of 


1,621,000,000.000  vibrations,  with  a  wave-length 

of  7.28  rnillionths  of  an  inch.  Scientific  inves- 
tigation is  now  largely  confined  to  these  higher 
radiations.  As  a  starting  point,  we  begin  with 
investigations  of  Professor  William  Crookes, 
who  discovered  in  1879  that  the  highly  attenu- 
ated matter  in  a  vacuum  tube,  through  which  the 
discharge  of  an  induction  coil  is  passing,  becomes 
luminous  as  the  exhaustion  of  the  tube  in- 
creases. While  Crookes'  theory  of  a  fourth  state 
of  matter,  known  as  "radiant  matter,"  has  not 
been  wholly  approved  or  disapproved,  it  re- 
mains as  the  basis  of  modern  discoveries  in  radia- 
tion. In  all  highly  exhausted  vacuum  tubes, 
a  small  dark  space  surrounds  the  negative  elec- 
trode during  the  electric  discharge. 

Radiations  in  J'acnum  Tubes. —  Crookes 
found  that  the  dark  space  increases  in  length 
as  exhaustion  proceeds. 

The  explanation,  according  to  Professor 
Crookes,  is  that  the  molecules  of  attenuated  mat- 
ter travel  over  comparatively  long  spaces  be- 
fore coming  into  contact  with  other  molecules, 
which  by  their  collision  produce  light. 

The  radiant  energy  within  the  tube  travels 
in  straight  lines.  Shadows  are  cast  by  inter- 
cepting objects,  as  in  the  case  of  light.  (See 
Fig.  I.)  Mechanical  motion  can  be  produced 
by  directing  the  radiant  energy  against  a 
light  wheel.  (See  Fig.  2.)  Crookes'  radi- 
ometer, a  familiar  piece  of  apparatus  seen  in  op- 
ticians' windows,  operates  on  this  principle  and 
that  of  re-action.  Significant  discoveries  in  this 
connection  followed :  first,  that  the  stream  of 
radiant  energy  could  be  deflected  by  a  magnet ; 
second,  that  two  streams  of  radiant  energy  re- 


FiG.  2. — The  stream  of  radiant  matter  from  a  strikes 
the  upper  vanes  of  the  little  paddle-wheel  b,  and 
causes  it  to  roll  along  the  rails.  If  the  tube  is  in- 
clined, the  force  is  sufficient  to  drive  the  wheel  up 
hill. 

pelled  each  other,  after  the  manner  of  matter 
similarly  electrified :  third,  that  the  stream  of 
radiant  encrgj',  when  focused  upon  a  metal, 
such  as  irido-platinum,  heated  it  white  hot. 
Glass  also  cracked  and  softened  under  its  im- 
pact. 

In  1894,  Lenard,  acting  on  a  hint  from 
Hertz,  constructed  a  window  of  thin  aluminum 
connected  with  the  positive  pole  in  Crookes' 
vacuum  tube,  and  found  that  a  faint  bluish 
glow  extended  through  the  window  into  the  air 
outside,  and  vanished  at  about  two  inches  from 
the  window.  In  this  glow,  uranium  glass,  calc 
spar,  and  a  few  other  substances  became  phos- 
phorescent. The  radiations  passed  through 
screens  of  gold  leaf,  silver  or  aluminum  easily. 
Electrically  charged  bodies  were  found  to  be 
discharged  in  the  glow  outside  of  the  window 
and  even  beyond  its  visible  limits. 

Roentgen  or  '■'X-rays.'''' —  In  1895  Prof.  Roent- 
gen, of  the  University  of  Wiirzburg,  discovered 
that  a   Crookes'  tube  covered   with  black  card- 
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board  emitted  rays  which  penetrated  the  glass 
and  cardboard.  He  immediately  investigated 
their  origin  with  a  vactnini  tube  similar  to 
Lenard's.  but  with  a  glass  instead  of  an  alumi- 
num window,  and  found  the  source  of  these 
unknown  rays  in  the  -.vindozv  itself,  where  the 
impact  of  the  radiation  inside  of  the  tube  took 
place.  He  found  that  these  unknown  or  "X- 
rays"  were  not  the  same  as  the  radiation  inside 
of  the  tube.  The  latter  were  deflected  by  a 
magnet,  the  "X-rays"  were  not. 

The  "X-rays"  penetrated  glass,  tin,  alumi- 
num, or,  generally  speaking,  metals  of  low  atomic 
weight,  while  the  radiant  energy  inside  the  tube 
possessed  no  such  penetrating  power.  The  "X- 
rays,"  however,  will  produce  fluorescence  — 
chemical  action,  and  discharge  electrified  bodies 
—  the  same  as  ultra-violet  rays.  They  are  not 
refracted,  nor  reflected,  nor  subject  to  diffrac- 
tion, like  light,  and  Prof.  Alfred  M.  Mayer,  of 
this  country,  has  shown  that  they  are  incapable 
of  polarization.  These  latter  facts  regarding 
diffraction  and  polarization,  as  well  as  the  non- 
interference of  "X-rays,"  go  to  prove  that  they 
cannot  be  propagated  according  to  the  laws  of 
wave  motion,  hence  the  theory  of  radiant  energy 
assumed  at  the  beginning  of  this  article  finds 
here  an  exception.  In  the  case  of  the  radiant 
energy  within  the  vacuum  tube,  it  seems  evi- 
dent that  the  phenomena  are  the  result  of 
streams  of  electrified  particles  of  residual  mat- 
ter, shot  off  from  the  cathode  in  straight  lines 
perpendicular  to  its  surface.  These  flying  par- 
ticles falling  upon  anything  in  their  path  will 
give  rise  to  "X-rays."  The  most  important  ap- 
plications of  the  "X-rays"  have  been  in  the 
fields  of  anatomy,  surgery,  and  diagnosis,  where, 
owing  to  their  ability  to  penetrate  animal  tis- 
sues, they  have  been  extensively  used  to  locate 
foreign  bodies,  and  for  the  examination  of  dis- 
located bones  and  abnormal  growths. 

In  1896  M.  Henri  Becquerel  discovered  the 
presence  of  invisible  radiations  proceeding  from 
the  salts  of  uranium,  and  later  from  uranium 
itself  —  which  radiations  penetrated  aluminum 
and  produced  shadow  pictures  somewhat  after 
the  manner  of  "X-rays."  These  radiations  were 
proved  to  have  their  source  within  the  sub- 
stance of  the  uranium  itself.  This  brings  the 
subject  of  radiation  down  to  the  remarkable 
properties  of  radium,  discovered  by  M.  and 
Mme.  Curie,  of  Paris,  in  1898.     See  Radium. 

J.   R.    P.\DD0CK. 

Member  of  the  American  Association  for  the 
Advancement  of  Science. 

Radiation  of  Heat.     See   Heat. 

Radical,  the  name  adopted  by  a  large  sec- 
tion of  the  Liberal  party  in  Britain,  which  de- 
sires to  have  all  abuses  in  the  government  com- 
pletely rooted  out,  and  a  larger  portion  of  the 
democratic  spirit  infused  into  the  constitution. 
The  immediate  aim  of  Radicals  at  different  times 
has  necessarily  varied  considerably;  and  though 
the  party  is  now  identified  almost  exclusively 
with  political  reform,  the  Radicals  of  the  past 
achieved  their  greatest  success  in  compelling 
attention  to  important  economic  changes  tending 
to  improve  the  condition  of  the  laboring  popula- 
tion. The  term  is  applied  in  general  usage 
to  persons  of  extreme  views  in  connection  with 
so-called  political  and  social  reforms. 

Radical,  or  Radicle,  in  chemistry  (and 
particularly  in  organic  chemistry),  a  name  given 


to  certain  molecular  groups  whose  constituent 
atoms  possess  such  relations  and  affinities  that 
the  groups  themselves  persist  and  maintain  their 
integrity,  even  when  the  compounds  in  which 
they  occur  undergo  profound  chemical  change. 
The  following  example  will  illustrate  the  nature 
of  a  radical  more  clearly:  Ordinary  alcohol 
(ethyl  alcohol),  when  free  from  water,  has 
the  chemical  formula  C:HoO.  If  this  be  sat- 
urated with  hydrochloric  acid  gas  in  the  pres- 
ence of  chloride  of  zinc,  a  compound  having 
the  formula  C^HsCl  is  formed;  and  by  treating 
the  alcohol  with  iodine  under  proper  conditions, 
an  analogous  compound  having  the  formula 
C:HJ  is  obtained.  When  this  last  substance 
is  heated  with  water  and  metallic  zinc,  we  ob- 
tain the  hydrocarbon  gas  ethane,  C^He.  These 
reactions,  and  others  of  a  similar  nature,  suggest 
that  the  molecular  group  CiHs  persists  through 
all  of  these  changes ;  and  this  hypothesis  is 
found  to  be  justified  in  every  way.  The  group 
C=H5  is  therefore  a  "radical,"  and  to  it  the 
name  "ethyl"  has  been  given.  The  gas  ethane, 
C=He,  is  the  hydride  of  ethyl,  according  to  this 
view,  and  its  formula  may  be  written  C2H0.H. 
Similarly,  C=HjCl  and  C:HJ  are  known,  re- 
spectively, as  ethyl  chloride  and  ethyl  iodide. 
Ethyl  alcohol,  in  the  same  way,  is  regarded  as 
the  hydrate  of  the  radical  ethyl,  and  its  formula 
is  written  CjHs.GH.  Ethyl  is  thus  seen  to  be 
a  monovalent  radical  with  a  high  degree  of  sta- 
bility, behaving,  in  its  chemical  relations,  very 
much  like  the  alkali  metals,  potassium  and  so- 
dium. Many  compounds  are  known  in  which 
two  or  more  molecules  of  ethyl  occur,  with  their 
combined  valencies  satisfying  a  single  divalent 
atom  or  radical.  Ordinary  ether,  for  example, 
is  the  oxid  of  ethyl,  its  formula  being  (C:H5);0. 
The  analogy  of  this  substance  with  the  oxid  of 
potassium,  K;0,  is  complete. 

If  the  persistence  of  a  radical  were  abso- 
lute, so  that  we  could  never  destroy  the  rad- 
ical by  any  chemical  or  physical  means,  we  ob- 
viously could  not  distinguish  it  from  an  element ; 
and  it  is  quite  possible  that  some  of  the 
bodies  that  we  now  recognize  as  elements  are 
merely  radicals  of  extraordinary  persistence,  but 
which  we  may  some  day  succeed  in  breaking  up 
into  their  constituents.  This  is  pure  specula- 
tion, however,  and  until  we  know  more  about 
the  ultimate  constitution  of  matter,  we  are  to 
regard  a  "radical"  merely  as  a  convenient 
conception,  which  enables  us  to  simplify 
chemical  formulae,  and  to  form  a  clear  general 
view  of  the  analogies  and  chemical  relations 
that  subsist  among  various  chemical  compounds. 
Radicals  may  be  classed  as  "acid"  or  "basic," 
according  as  they  have  an  acid  or  a  basic  char- 
acter. Thus  the  radical  SO.,  which  occurs  in 
sulphuric  acid  and  in  the  sulphates,  and  which 
is  called  "sulphion."  is  an  acid  radical,  while 
ethyl,   C:Hs,   is  basic. 

Among  the  simpler  inorganic  radicals  that 
are  of  frequent  occurrence,  the  following  are 
monovalent:  Hydroxyl  (OH),  the  "nitro" 
group  (NO;),  the  "nitroso"  group  (NO),  the 
"amido"  group  (NH2),  and  cyanogen  (CN). 
The  following  are  divalent:  Sulphion  (SO4), 
sulphuryl  (S0=),  the  "imido"  group  (NH),  and 
the  "thionyl"  group  (SO).  In  organic  chemistry 
many  radicals  are  recognized.  The  commoner 
basic    radicals   of  the   fatty   series   may   be   re- 
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garded  as  derived  from  the  saturated  hydrocar- 
bons (or  paraffins)  by  the  removal  of  one  or 
more  atoms  of  hydrogen.  Thus  we  have  the 
following  series,  which  are  derived  in  the  man- 
ner described,  the  radicals  in  each  column  being 
obtained  from  the  paraffin  at  the  head  of  that 
column  by  the  removal  of  hydrogen  atoms : 


CH* 

QH, 

C,H, 

C4H10 

C5H12 

Methane 

Ethane 

Propane 

Butane 

Pentane 

CHj 

C-,Ht 

C,H, 

C.Hb 

CtHii 

Methyl 

Ethyl 

Propyl 

Butyl 

Pentyl 

CH2 

C.H. 

C3H, 

C.Hs 

CbHio 

Methylene 

Ethylene 

Propylene 

Butylene 

Pentylene 

CH 

C~H3 

C3H5 

C.H, 

C5H0 

Methenyl 

Ethenyl 

Propenyl 

Eutenyl 

Pentenyl 

C 

C-Hj 

C3H, 

CiHa 

CgHs 

(Carbon) 

Ethine 

Propine 

Butine 

Pentine 

The  names  here  assigned  to  the  radicals  are 
due  to  Hofmann,  and  the  system  in  accordance 
with  which  they  are  formed  will  be  sufficiently 
evident,  without  further  explanation.  Hof- 
mann's  names  are  now  commonly  adopted,  but 
some  of  the  foregoing  radicals  are  still  known 
by  other  names  also.  Thus  Hofmann's 
"ethenyl"  is  often  called  "vinyl"  ;  and,  similarly, 
his  "propenyl,"  "butenyl,"  "ethine,"  "propine," 
and  "butine"  are  respectively  known  as  "glyc- 
eryl," "crotyl,"  "acetylene,"  "allylene,"  and 
"crotonylene." 

The  radicals  tabulated  above,  and  which  are 
of  constant  occurrence  in  organic  chemistry, 
contain  only  hydrogen  and  oxygen.  Many  or- 
ganic radicals  are  known,  however,  which  con- 
tain other  elements  also.  The  first  oxygen- 
bearing  group  to  be  recognized  as  a  radical  was 
"benzoyl,"  CsHsCO,  which  occurs  in  benzoic 
acid,  and  in  many  other  compounds  that  are  re- 
lated to  the  oil  of  bitter  almonds.  This  radical 
was  recognized  by  Liebig  and  Wohler,  in  1832. 
Many  such  radicals  are  now  recognized,  especial- 
ly in  the  organic  acids  and  their  derivatives.  As 
an  example,  "acetyl"  may  be  cited.  This  has 
the  composition  CsHaO,  and  acetic  acid, 
C2H3O.OH,  is  its  hydrate. 

Many  of  the  radicals  are  not  capable  of  in- 
dependent existence,  and  hence  cannot  be  iso- 
lated. Others  may  be  obtained  in  the  free 
state,  or  in  the  form  of  a  compound  in  which 
two  similar  radical  groups  are  united  to  each 
other.  When  methyl  iodide  is  heated  with  me- 
tallic zinc,  the  iodine  is  taken  up  by  the  zinc, 
and  the  methyl  radical,  CHs,  is  liberated.  It  is 
not  obtained  in  the  form  of  methyl,  however, 
for  at  the  moment  of  its  liberation  two  of  the 
radicals  combine  to  form  a  molecule  of  ethane, 
C;H».  Ethane,  therefore,  may  be  regarded  as 
"di-methyl,"  having  the  formula  CHj  —  CHs,  or 
as  "ethyl  hydride,"  having  the  formula  QHi.H. 
It  is  convenient  to  regard  it  from  one  of  these 
points  of  view  for  some  purposes,  and  from  the 
other  for  other  purposes.  A  radical  of  the  series 
tabulated  above  can  exist  in  the  free  state,  save 
for  a  slight  change  in  its  internal  linkage,  pro- 
vided its  valency  is  an  even  number,  and  the 
free  bonds  belong  to  adjacent  carbon  atoms. 
Ethylene,  for  example,  has  the  formula  C:H.. 
When  it  exists  as  a  radical,  in  combination  with 
other  atoms,  it  is  divalent,  and  has  the  structure 
— CH, 

I  ;  the  two  carbon  atoms  being  connected 
— CH, 

by  one  internal   bond,  while  each  carbon   atom 
also  has  one  bond  which  is  satisfied  by  the  ex- 
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ternal  atoms  with  which  the  radical  is  com- 
bined. When  the  ethylene  exists  as  a  free 
hydrocarbon,  the  two  free  bonds  shown  in  the 
foregoing  rational  formula  satisfy  each  other, 
and  the  constitution  of  free  ethylene  therefore 

CH2 
is  II       . 

CH, 

The  idea  of  a  compound  radical  is  due  tc 
Lavoisier ;  and  the  conception,  although  its  val- 
idity was  earnestly  disputed  for  some  years,  has 
been  of  great  importance  in  the  development  of 
chemistry.  The  definition  of  a  radical,  as  given 
by  Liebig  in  1838  in  his  discussion  of  cyanogen, 
holds  good  at  the  present  day.  He  said :  "We 
call  cyanogen  a  radical  because  (i)  it  is  the  in- 
variable constituent  in  a  series  of  compounds ; 
(2)  because  it  can  be  replaced  in  these  com- 
pounds by  other  simple  bodies;  (3)  because  in 
its  compounds  with  a  simple  body  the  latter  can 
be  replaced  by  equivalents  of  other  simple 
bodies."  At  least  two  of  these  three  character- 
istics must  be  fulfilled  by  a  group  of  atoms, 
before  that  group  can  be  regarded  as  a  "radica'." 

Consult  Hjelt,  'General  Organic  Chemistry'; 
Meyer,   'Modern  Theories  of  Chemistry.' 

A.  D.  RisTEEN.  Ph.D., 

Editorial  Staff,  'Encyclol>cdia  Americana.'' 

Radiguet,  Maximilien  Rene,  French  ex- 
plorer: b.  Landerneau,  Finisterre,  17  Feb.  1816: 
d.  1892.  He  was  educated  in  the  School  of 
Fine  Arts  at  Paris,  and  in  1838  became  secretary 
to  Admiral  Charles  Baudin  and  Count  de  Las 
Casas,  on  a  mission  that  had  been  sent  to  Haiti 
to  negotiate  with  the  government  of  that  coun- 
try for  the  payment  of  an  indemnity  to  the  de- 
scendants of  the  French  citizens  that  had  been 
murdered  during  the  troubles  of  1798-1803.  His 
influence  was  of  great  value  in  bringing  the 
negotiations  to  a  speedy  conclusion,  several 
times  preventing  the  impatient  admiral  from 
bombarding  Cape  Haytien.  He  was  afterward 
secretary  to  Admiral  Du  Petit-Thouars,  1841-5, 
and  traveled  through  South  America  and  the 
Marquesas  Islands,  and  afterward  devoted  him- 
self to  literary  labors.  Among  other  works  he 
has  published  'Souvenirs  de  I'Amerique  Es- 
pagnole:  Chile,  Perou,  BresiP  (1856;  revised 
ed.  1874). 

Radioactivity.  Although  only  nine  years 
have  elapsed  since  Becquerel  (i8g6)  discovered 
that  uranium  possessed  the  property  of  spon- 
taneously and  continuously  emitting  penetrating 
rays,  capable  of  passing  through  bodies  opaque 
to  ordinary  light,  our  knowledge  of  the  subject 
of  radioactivity  has  increased  with  great  rapidity 
and  a  very  large  mass  of  experimental  facts  has 
now  been  accumulated.  Only  a  very  brief  ac- 
count of  the  remarkable  properties  possessed 
by  the  radioactive  bodies  is  possible  in  this  short 
article. 

Shortly  after  the  discovery  of  this  property 
in  uranium,  Mme.  Curie  and  Schmidt  independ- 
ently found  that  the  heavy  element  thorium, 
which  is  used  in  the  manufacture  of  Welsbach 
mantles,  was  also  radioactive  and  to  about  the 
same  degree  as  uranium.  The  latter  substance 
is  commercially  obtained  from  tlie  mineral 
pitchblende  and  in  an  examination  of  the  radio- 
active properties  of  this  mineral,  Mme.  Curie 
was  led  to  the  conclusion  that  other  and  more 
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radioactive  substances  must  be  present  in  it. 
By  an  admirable  piece  of  cliemical  research, 
Mme.  and  P.  Curie  succeeded  in  separating  from 
it  two  new  very  active  substances  which  were 
called  radium  and  polonium.  The  substance 
radium  was  well  named  as,  in  the  pure  state, 
it  gives  out  radiations  about  two  million  times 
as  intense  as  uranium.  Polonium  has  not  yet 
been  chemically  isolated.  It  diiTers  from  radium 
in  losing  its  activity  with  the  time.  Several 
years  after  separation,  the  activity  has  dimin- 
ished gradually  to  a  small  fraction  of  its  original 
value. 

Another  substance  called  radio-tellurium  was 
separated  from  pitchblende  by  Marckwald.  It 
has  radioactive  properties  similar  to  polonium, 
and  probably  contains  the  same  radioactive  con- 
stituent. In  addition  to  these  bodies,  Debierne 
and  Giesel  independently  discovered  another 
very  active  substance  called  actinium,  while 
Hofmann  found  that  lead  separated  from  pitch- 
blende was  very  active  and  called  the  radioactive 
substance  present  in  it  "radio-lead."  With  the 
exception  of  radium,  none  of  these  bodies  have 
been  chemically  isolated.  Actinium  (or  emani- 
um,  as  it  is  termed  b)'  Giesel.)  will  probably 
prove  to  be  an  element  of  activity  comparable 
with  that  of  radium. 

The  radiations  from  these  substances  are  in- 
visible to  the  eye,  but  possess  the  properties 
of  acting  on  a  photographic  plate  and  discharg- 
ing an  electrified  body.  The  rays  from  a  very 
active  substance  like  radium  cause  many  phos- 
phorescent substances  to  become  luminous.  An 
ordinary  X-ray  screen,  crystalline  zinc  sulphide 
and  the  minerals  willemite  and  kunzite  glow 
brightly  when  exposed  to  radium  rays.  A  pho- 
tographic plate  is  rapidly  affected  by  bringing 
near  a  few  milligrams  of  radium  bromide,  and 
an  electroscope  quickly  loses  its  charge. 

The  radiations  from  the  active  bodies  have 
been  shown  to  consist  of  three  distinct  kinds, 
known  as  a,  /3,  and  7  rays.  Unlike  ordinary 
light-waves,  the  a  and  P  rays  consist  of  a  flight 
of  charged  particles  projected  with  enormous 
velocity.  They  differ  from  ordinary  light,  in- 
asmuch as  pencil  of  these  rays  is  deflected  by 
a  magnetic  and  electric  field.  These  properties 
of  the  radiations  have  allowed  us  to  determine 
the  size  of  the  particle  and  its  velocity  of  pro- 
jection. Rutherford  found  that  the  a  rays  con- 
sisted of  atoms  of  matter  carrying  a  positive 
charge  and  moving  with  a  velocity  of  about  20,000 
miles  a  second.  The  a  rays  are  readily  stopped 
by  matter,  being  absorbed  by  a  few  centimetres 
of  air  and  by  a  sheet  of  ordinary  note  paper. 
The  P  particles,  on  the  other  hand,  are  far  more 
penetrating  and  pass  through  several  millimetres 
of  aluminum  or  iron.  The  P  particles  differ 
from  the  o  particles  in  carrying  a  negative  charge 
and  in  their  much  greater  velocity  of  projection. 
Some  of  them  move  with  a  velocity  of  over 
170,000  miles  per  second  — a  speed  very  nearly 
equal  to  that  of  light.  The  /3  particle  has  been 
found  by  Becquerel  and  Kaufmann  to  be  iden- 
tical with  the  cathode  particle  produced  by  a 
discharge  in  a  vacuum  tube.  It  has  the  smallest 
.size  of  any  body  known  to  science,  for  its  mass 
IS  only  about  i-iooo  of  that  of  the  atom  of 
hydrogen.  The  relative  sizes  and  velocities  of 
the  o  and  /3  particles  arc  diagrammatically  shown 
in  Fig.  I.  The  relative  energies  of  motion  of 
the  particles  are  also  shown. 


The  y  rays  arc  of  an  extraordinarily  pene- 
trating character,  readily  passing  through  sev- 
eral inches  of  iron  or  lead  and  several  feet  of 
water.  They  are  not  deflected  by  a  magnetic 
or  electric   field  and  are  believed  to  be   a   type 
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of  very  penetrating  X-rays.  Tlie  latter  are  be- 
lieved to  consist  of  pulses  in  the  ether,  akin  in 
some  respects  to  the  very  short  waves  of  ultra- 
violet light. 

If  a  magnetic  field  is  applied  to  a  pencil  of 
rays  from  radium,  the  rays  are  sorted  out  into 
the  three  kinds.  This  is  show'n  in  Fig.  2,  where 
the  magnetic  field  is  applied  at  right  angles  to 
the  plane  of  the  paper.  The  o  particles  are  bent 
to  the  left,  the  ^  to  the  right,  while  the  7  rays 
proceed  in  a  straight  line  without  deviation. 
Compared  with  the  ^  rays,  the  amount  of  bend- 
ing of  the  o  rays  is  much  exaggerated  in  the 
figure,  for  a  very  strong  magnetic  field  is  re- 
quired to  appreciably  deflect  the  latter.  The  ^ 
rays  consist  of  particles  projected  with  different 
velocities,  so  tliat  some  are  more  easily  bent  by 
a  magnetic  field  than  others.  This  is  shown  in 
the  figure. 
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The  expulsion  of  o  and  /3  particles  from  the 
atoms  of  the  radioactive  bodies  appears  to  re- 
sult from  an  explosion  in  some  of  the  atoms 
of  these  substances.  About  two  hundred  thou- 
sand million  of  these  a  particles  are  expelled 
from  one  gram  of  radium  bromide  every  second ; 
and  yet  the  number  of  atoms  in  a  gram  of  ra- 
dium IS  .so  enormous  that  this  rate  of  expulsion 
can    continue    for    several    years    without    any 
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sensible  alteration  or  diminution  of    he  quantity 
of  radium. 

The  most  important  property  of  the  ",  /3,  and 
Y  rays  is  their  power  of  discharging  an  electri- 
fied body,  and  this  property  has  been  utilized 
as    a    means    of    quantitative    measurements    of 


Fig.    3. 

the  radiations.  The  ordinary  gold  leaf  electro- 
scope, such  as  is  shown  in  Fig.  3,  can  be  used 
to  measure  radiations  of  extremely  small  in- 
tensity. A  simple  gold  leaf  is  attached  to  a 
metal  rod  passing  through  an  insulating  cork 
of  sulphur  or  ebonite.  On  giving  a  charge  to 
this  rod,  the  gold  leaf  diverges  and,  under  or- 
dinary conditions,  the  gold  leaf  collapses  very 
slowly.  If,  however,  a  radioactive  substance  is 
brought  near  it,  the  charge  on  the  system  is 
dissipated  and  the  gold  leaf  rapidly  collapses. 

The  radiations  produce  a  large  number  of 
positively  and  negatively  electrified  particles  or 
ions,  as  they  are  called,  from  the  neutral  gas. 
If  the  electroscope  is  charged  positively,  for 
example,  the  negative  ions  are  drawn  into  it  and 
dissipate  its  charge.  Under  suitable  conditions, 
the  rate  of  movement  of  the  gold  leaf  is  a  mea- 
sure of  the  intensity  of  the  radiations.  A  modi- 
fied form  of  gold  leaf  electroscope  is  capable  of 
detecting  the  presence  of  an  extraordinarily 
small  quantity  of  radioactive  matter.  One 
millionth  of  a  gram  of  radium  bromide  causes 
the  gold  leaf  to  collapse  in  a  few  seconds,  and, 
with  care,  the  effect  of  one  million  millionth 
of  a  gram  can  be  accurately  determined.  As 
a  means  of  detection  of  radioactive  matter  in 
small  quantity,  the  electroscope  far  transcends 
in  delicacy  even  the  spectroscope.  The  ordi- 
nary quadrant  electrometer  is  also  a  very  con- 
venient instrument  for  measuring  the  small 
ionization  produced  by  the  radiations  in  the  air 
or  other  gas  through  which  they  pass. 

In  addition  to  their  power  of  giving  out  the 
three  kinds  of  rays,  radium,  thorium,  and  actin- 
ium also  possess  another  very  remarkable  prop- 
er!) Each  of  these  substances  continuously 
gives  off  into  the  air  a  minute  quantity  of  gas, 
which  is  itself  radioactive.  This  "emanation," 
first     discovered     by     Rutherford     in     thorium, 


gradually  diffuses  from  the  radioactive  body 
into  the  surrounding  gas  and  can  be  carried 
away  with  a  current  of  air.  The  "emanations,* 
however,  only  keep  their  power  of  radiating  for 
a  short  time. 

The  activity  of  the  emanation  decreases  in 
a  geornetrical  progression  with  the  time;  the 
emanation  from  thorium  loses  half  of  its  activ- 
ity in  one  minute;  from  radium  in  four  days; 
and  from  actinium  in  four  seconds. 

The  amount  of  emanation  obtained  from 
these  substances  is  a  maximum  when  in  solu- 
tion ;  in  a  solid  state  only  a  fraction  of  the 
emanation  produced  in  the  substance  is  able  to 
escape  from  it. 

These  emanations  have  been  found  to  possess 
all  the  properties  of  radioactive  gases  mixed  in 
minute  quantity  with  the  air.  The  emanations 
of  thorium  and  radium  behave  like  heavy  gases 
and  are  chemically  inert  like  the  recently  dis- 
covered members  of  the  argon-helium  family. 
The  emanations  can  be  removed  from  the  air  by 
the  action  of  extreme  cold.  The  emanation  of 
thorium  condenses  at  — 120°  C,  and  that  from 
radium  at  — 150°  C.  This  property  of  condensa- 
tion of  the  emanation  from  a  very  active  sub- 
stance like  radium  can  readily  be  followed  by 
the  eye.  The  emanation  released  from  radium 
is  stored  with  air  in  a  small  reservoir  (Fig.  4). 
It  is  slowly  passed  through  a  U  tube  of  glass, 
filled  with  fragments  of  the  phosphorescent  min- 
eral willemite.  The  tube  is  immersed  in  a  ves- 
sel filled  with  liquid  air.  The  emanation  con- 
denses in  the  tube  immediately  below  the  level 
of  the  liquid  air,  and  the  radiations  from  the 
condensed  emanation  cause  the  willemite  to  be- 
come luminous.  On  removal  of  the  tube  and 
closing  the  ends,  thj  emanation,  after  some  time, 
is  again  volatilized  and  distributes  itself  through- 
out   the    tube,    causing    a    uniform    luminosity 
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throughout  it.  With  a  large  quantity  of  radium 
emanation,  such  an  experiment  is  extremely 
striking. 

Ramsay  and  Soddy  have  succeeded  in  isolat- 
ing the  emanation  of  radium,  and  found  that  the 
ma.ximum  volume  to  be  obtained  from  one  gram 
of  that  substance  was  only  one  cubic  millimetre 
at  standard  pressure  and  temperature.  This  gas 
is  brilliantly  luminous  and  rapidly  blackens  the 
tube  containing  it.  The  emanation  has  a  definite 
spectrum  of  bright  lines,  similar  in  general 
character  to  that  observed  for  the  inert  gases 
argon  or  helium. 

Curie  and  Laborde  first  observed  the  striking 
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fact  that  radium  kept  itself  continuously  at  a 
temperature  several  degrees  higher  than  the 
surrounding  air.  The  radium  is  continuously 
emitting  heat  at  the  rate  of  loo  gram  calorics 
per  hour ;  that  is,  it  would  heat  its  own 
weight  of  water  through  loo°  C.  in  one  hour. 
Rutherford  and  Barnes  showed  tliat  the  greater 
part  of  the  heating  effect  of  radium  was  not  due 
directly  to  the  radium  itself,  but  to  the  emana- 
tion continuously  produced  from  it.  This  em- 
anation was  separated  from  the  radium,  and 
condensed  in  a  small  glass  tube  immersed  in 
liquid  air.  The  heating  effect  of  the  minute 
quantity  of  emanation  thus  obtained  was  found 
to  be  three  quarters  of  that  originally  possessed 
by  the  radium.  Compared  with  its  weight,  the 
radium  emanation  emits  a  quantity  of  energy 
more  than  a  million  times  greater  than  that 
released  in  the  most  violent  chemical  reaction. 
The  healing  effect  of  the  emanation  is  not, 
however,  permanent,  but  dies  away  with  the 
time  at  the  same  rate  as  it  loses  its  activity; 
that  is,  it  falls  to  half  value  in  about  four  days. 

If  a  cubic  centimetre  of  the  emanation  were 
collected  in  a  glass  tube,  it  would  probably  give 
off  sufficient  heat  to  melt  down  the  walls  of 
the  tube.  It  can  readily  be  deduced  that  one 
pound  weight  of  the  emanation,  after  its  sep- 
aration from  radium,  would  emit  energy  at  the 
rate  of  10,000  horse-power  and,  during  the  time 
that  its  activity  lasts,  would  emit  an  amount  of 
energy  corresponding  to  60,000  horse-power  days. 
The  heating  effects  of  radium  have  been  found 
to  be  directly  due  to  the  expulsion  of  a  par- 
ticles from  its  mass.  Each  of  these  particles  is 
projected  with  such  a  great  velocity  that  it  has 
considerable  energy  of  motion,  which  is  trans- 
formed into  heat  when  it  strikes  a  body.  These 
a  particles  are  easily  stopped  by  matter  and,  in 
a  mass  of  radium,  most  of  the  a  particles  pro- 
jected throughout  its  volume  are  not  able  to 
escape,  but  are  stopped  by  the  radium  itself. 
Radium  is  thus  heated  by  the  unceasing  and 
vigorous  self-bombardment  by  the  a  particles 
shot  out  from  its  own  mass.  Tlie  heating  effect 
of  the  emanation,  in  a  similar  way,  is  due  to  the 
energy  of  motion  possessed  by  the  a  particles 
expelled  from  it. 

The  emanations  all  show  another  very  strik- 
ing property.  If  the  emanation  is  drawn  through 
a  tube,  the  surface  of  the  tube  becomes  coated 
with  an  invisible  active  deposit.  This  deposit 
can  be  dis.solved  in  acids,  and  after  evaporation 
of  the  solvent,  remains  behind  on  the  dish.  After 
removal  of  the  emanation,  the  deposit  gradually 
loses  its  activity  but  at  a  different  rate  from 
the  emanation  itself.  This  "excited"  or  "in- 
duced" activity,  as  it  is  termed,  is  due  to  radio- 
active matter  which  arises  from  the  decomposi- 
tion of  the  emanation.  The  excited  activity  of 
thorium  falls  to  half  value  in  11  hours,  that  of 
radium  in  about  30  minutes,  and  that  of  actm- 
ium  in  ,^6  minutes. 

Considerable  light  was  thrown  on  radio- 
active phenomena  by  some  experiments  of 
Rutherford  and  Soddy  that  will  now  be  consid- 
ered. It  was  found  that  an  intensely  active 
substarice  called  thorium  X  could  be  separated 
by  a  single  chemical  process  from  thorium.  If 
some  thorium  nitrate  is  dissolved  in  water  and 
ammonia  added,  the  thorium  is  precipitated. 
If  the  ammonia  solution  is  then  evaporated  and 
ignited,  a  very   active   residue  is  obtained,  sev- 


eral thousand  times  more  active,  weight  for 
weight,  than  thorium  itself.  The  thorium  itself 
is  at  the  same  time  deprived  of  more  than  half 
of  its  original  activity.  A  very  interesting  re- 
sult is  then  observed.  The  activity  of  this  resi- 
due thorium  X  is  found  not  to  be  permanent 
but  to  decay  according  to  a  geometrical  pro- 
gression with  the  time,  falling  to  half  value  in 
four  days  At  the  end  of  a  month,  the  activity 
is  less  than  I  per  cent  of  the  initial  value.  At 
the  same  time,  the  precipitated  thorium  regains 
its  lost  activity,  such  that  the  sum  of  the  activ- 
ity of  the  thorium  and  thorium  X  together  is 
always  the  same,  and  equal  to  that  of  the  orig- 
inal thorium  before  chemical  treatment.  At  the 
end  of  a  month's  interval,  the  thorium  has 
nearly  recovered  its  old  value,  and  a  new  quan- 
tity of  thorium  X  can  then  be  obtained  by  the 
same  chemical  operation.  This  process  can  be 
continued  indefinitely  provided  sufficient  in- 
terval is  allowed  to  elapse  between  each  pre- 
cipitation for  the  thorium  to  regain  its  activity. 
These  results  are  very  simply  and  fully  ex- 
plained on  the  following  hypothesis.  A  small 
fraction  of  the  thorium  atoms  every  second  be- 
comes unstable  and  breaks  up  with  explosive 
violence,  an  «  particle  being  projected  during 
the  process.  After  the  expulsion  of  an  a  par- 
ticle, the  residue  of  the  thorium  atom  is  lighter 
than  before  and  becomes  the  atom  of  the  new 
substance,  thorium  X.  This  substance  is  again 
unstable  and  breaks  up  with  the  expulsion  of 
a  particles,  half  of  the  matter  breaking  up  in 
four  days.  In  ordinary  thorium,  there  are  thus 
two  opposing  processes  at  work.  Tlie  substance 
thorium  X  is  produced  at  a  constant  rate  by  the 
disintegration  of  some  of  the  thorium  atoms, 
and  at  the  same  time  this  thorium  X  breaks 
up  and  changes  into  another  substance.  A 
steady  state  will  obviously  be  reached  when  the 
number  of  atoms  of  thorium  X,  which  arc  pro- 
duced per  second,  is  equal  to  the  number  of 
atoms  of  thorium  X  which  break  up  per  second. 
The  constant  radioactivity  of  thorium  may  thus 
be  likened  to  the  constant  population  of  a  coim- 
try,  where  the  number  of  births  is  equal  to  the 
number  of  deaths. 

It  has  been  found  experimentally  that  the 
property  possessed  by  thorium  of  giving  off  an 
emanation  belongs  not  directly  to  the  thorium 
but  to  its  product,  thorium  X.  The  amount  of 
the  emanation  is  always  proportional  to  the 
amount  of  thorium  X  present,  and  thorium 
freed  from  thorium  X  does  not  emit  any  emana- 
tion. This  shows  that  thorium  X  is  the  parent 
of  the  emanation.  According  to  the  disintegra- 
tion theory,  advanced  by  Rutherford  and  Soddy, 
the  atom  of  the  emanation  arises  as  a  result  of 
the  expulsion  of  a  particle  from  the  atom  of 
thorium  X.  In  a  similar  way  it  has  been  shown 
that  the  emanation  is  transformed  into  the  active 
deposit  which  has  been  found  to  consist  of  two 
distinct  substances  called  thorium  A  and  thorium 
B.  The  former  does  not  give  out  rays  at  all,  and 
is  half  transformed  in  11  hours.  It  changes  into 
the  substance  thorium  B,  which  gives  out  a,  (3, 
and  y  rays,  and  is  half  transformed  in  55  min- 
utes.^ The  active  deposit  usually  con.sists  of 
thorium  A  and  B  together.  These  two  constitu- 
ents can  be  separated  from  one  another  bv  elec- 
trolysis, or  the  same  may  be  done  by  utilizing 
the  differences  in  their  volatility  when  subjected 
to  heat. 
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These  "rayless"  products,  of  which  there  are 
now  several  examples,  are  of  great  interest. 
These  substances  are  transformed  without  the  ap- 
pearance of  any  noticeable  radiation.  This  may 
be  the  result  either  of  a  rearrangement  of  the 
parts  of  an  atom,  or  may  be  due  to  the  fact  that 
the  a  particle  is  not  released  with  sufficient 
velocity  to  produce  ions  in  the  gas.  It  is  inter- 
esting to  note  that  the  chemical  and  physical 
properties  of  a  rayless  product  can  be  determined 
by  observing  its  effect  on  the  succeeding  product 
which  emits  rays.  Thus  we  can  learn  the  prop- 
erties of  a  substance  which  we  are  unable  to 
directly  observe  either  by  its  weight  or  its  radia- 
tions. 


and  the  radiations  which  accompany  its  trans- 
formation are  also  added. 

It  will  be  seen  that  seven  distinct  transforma- 
tion products  have  been  found  in  radium.  The 
active  deposit  of  rapid  change  arising  from  the 
emanation  consists  of  three  substances,  called 
radium  A,  B,  and  C,  which  are  half  transformed 
in  3,  21,  and  28  minutes,  respectively.  After 
these  products  have  undergone  transformation, 
a  residue  of  very  slight  activity  remains.  The 
properties  of  this  residue  have  been  analyzed 
by  Rutherford,  who  has  shown  that  it  breaks 
up  through  three  successive  stages,  called  radium 
D,  E  and  F.  The  substance  radium  D  does  not 
give   out   rays    itself,   and   is    transformed   very 
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The  process  of  analysis  which  has  been  ap- 
plied to  thorium  has  been  applied  with  equal 
success  to  uranium,  radium,  and  actinium.  Sir 
William  Crookes  found  that  uranium  has  a 
product  called  uranium  X,  which  is  half  trans- 
formed in  22  days  and  gives  out  only  /3  and  7 
rays.  The  product  actinium  X  was  recently 
discovered  by  Godlewski.  The  radioactive  prop- 
erties of  actinium  are  very  similar,  as  will  be 
seen  from  their  stages  of  transformation  given 
later.  It  is  impossible  in  this  short  article  to 
discuss  in  detail  the  experiments  by  which  the 
presence  and  properties  of  these  series  of  prod- 
ucts, resulting  from  the  transformation  of  the 
radio-elements,  have  been  determined.  The 
conclusions  arrived  at  are  shown  diagrammat- 
ically  in  Fig.  j.  The  time  for  each  product  to  be 
half  transformed   is   placed  below   the   product. 


slowly  —  about  half  value  in  40  years.  The  ex- 
amination of  this  residue  has  brought  to  light 
the  very  important  fact  that  radio-tellurium,  and 
probably  also  polonium,  are  products  of  the 
disintegration  of  radium.  Tlie  product  radium 
F  is  identical  with  the  radio-tellurium  of  Marck- 
wald,  for  their  chemical  and  physical  properties 
are  the  same,  and  both  lose  their  activity  at  the 
same  rate.  It  has  also  been  shown  that  radium 
D  is  probably  the  primary  substance,  which 
causes  the  activity  observed  in  the  radio-lead 
of  Hofmann.  The  active  substances  present  in 
polonium,  radio-tellurium,  and  radio-lead  are 
thus  proved  to  be  members  of  the  radium  family. 
The  products  obtained  from  the  radio-ele- 
ments all  possess  some  distinctive  physical  and 
chemical  properties,  which  distinguish  them  not 
only    from    other    products    but    also    from    the 
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parent  element  For  example,  radium  —  a  solid 
substance  with  chemical  properties  closely  allied 
to  barium — is  transformed  into  a  gaseous  sub- 
stance, tlie  radium  emanation.  The  emanation 
in  turn  is  transformed  into  a  solid.  Each  of 
these  products  must  be  considered  a  distinct 
chemical  substance.  They  differ  from  the  ordi- 
nary chemical  elements  in  the  fact  tliat  they  are 
unstable  and  imdergo  transformation  into  other 
or  new  kinds  of  matter.  On  account  of  their 
very  limited  life,  these  products  exist  in  very 
minute  quantity,  and  it  is  only  in  the  case  of  a 
comparatively  slowly  clianging  product  like  the 
radium  emanation  that  a  sufficient  amount  can 
be  obtained  to  measure.  There  is  no  doubt, 
however,  that  both  radium  D  and  F  will  ulti- 
mately be  obtained  in  sufficient  quantity  to  ob- 
tain their  spectrum   and  chemical   constants. 

In  the  radio-elements,  we  are  witnessing  the 
transformation  of  matter  through  a  series  of 
successive  stages.  The  products  represent  the 
halting  places  where  the  matter  is  able  to  exist 
a  short  time  before  it  breaks  down  into  new 
forms.  This  process  of  transformation  is  spon- 
taneous and,  as  far  as  observation  has  at  present 
gone,  cannot  be  hastened  or  retarded  by  any 
physical  or  chemical  agencies. 

Since  the  radio-elements  are  steadily  being 
transformed,  the  original  matter  must  slowly 
disappear  and  be  changed  into  other  kinds.  It 
can  be  calculated  with  some  confidence  that 
radium  will  be  half  transformed  in  about  1,000 
years.  A  feebly  active  substance  like  uranium 
will  probably  take  one  thousand  million  years 
to  be  half  transformed.  The  radio-elements  ap- 
parently only  diflfer  from  their  products  in  their 
length  of  life ;  that  is,  in  the  stability  of  the 
atoms  composing  them. 

A  mass  of  radium  left  by  itself  would,  in  the 
course  of  20,000  years,  be  almost  completely 
transformed.  Since  the  age  of  the  minerals  in 
which  radium  is  found  is  known  to  be  much 
older  than  this,  it  is  necessary  to  suppose  that 
radium  is  constantly  produced  from  some  other 
substance.  The  most  likely  parent  of  radium 
is  the  heavy  element  uranium,  with  which  it  is 
always  found  associated.  Such  a  view  has  been 
strongly  confirmed  by  recent  investigations  of 
Boltwood,  Strutt,  and  McCoy.  Boltwood  has 
found  that  the  amount  of  radium  in  different 
radioactive  minerals,  obtained  from  different 
parts  of  the  world,  is  always  proportional  to 
their  content  of  uranium.  Such  a  relation  indi- 
cates that  radium  is  derived  from  uranium.  If 
this  is  the  case,  a  quantity  of  uranium,  initially 
freed  from  radium,  should  in  the  course  of  time 
produce  some  radium.  Such  a  growth  of  radium 
from  uranium  has  actually  been  recorded  in 
some  recent  experiments  by  Soddy  and 
Whetham.  The  rate  of  production  observed  is, 
however,  much  slower  than  is  to  be  expected  if 
uranium  passes  directly  into  radium.  The  evi- 
dence is  thus  very  strong  that  one  element 
uranium  produces  another  distinct  element  ra- 
dium, which  is  quite  distinct  in  chemical  and 
physical  properties  from  its  parent. 

In  Fig.  5,  we  have  given  the  series  of  bodies 
produced  by  the  transformation  of  the  radio- 
elements.  But  this  process  of  transformation 
must  ultimately  come  to  an  end  and  we  should 
thus  expect  that  the  final  product  should  be  in- 
active, and  probably  consist  of  a  known  element 
or  elements.     Now  the  substance  lead  is  always 


found  in  small  quantity  in  minerals,  and  it  is 
possible  that  thi;.  substance  may  prove  to  be 
the  final  or  end  product  of  radium. 

The  radioactive  minerals  must  be  considered 
as  nature's  laboratory  in  which  all  the  products 
of  transformation  of  the  radioactive  substances 
will  be  found.  Rutherford  and  Soddy  early  sug- 
gested that  the  rare  gas  hehum,  which  is  always 
found  associated  with  the  radioactive  minerals 
was  a  transformation  product  of  the  radio-ele- 
ments. This  prediction  was  verified  by  some 
very  striking  experiments  made  by  Ramsay  and 
Soddy.  They  removed  the  emanation  from  a 
quantity  of  radium  and  collected  it  in  a  tube. 
A  discharge  was  passed  through  this  tube  and 
the  light  examined  by  a  spectroscope.  After 
standing  several  hours  the  spectrum  of  helium, 
was  observed,  showing  that  this  gas  had  been 
produced  during  the  transformation  of  the 
emanation.  Here  again  we  have  an  example  of 
the  production  of  one  element  helium  from 
another. 

It  seems  likely  that  the  a  particles  whicli  are 
projected  from  the  radio-elements  are  in  reality 
helium  atoms,  but  the  amount  of  helium  pro- 
duced from  radium  is  so  small  and  difficult  to 
measure  that  it  is  not  easy  to  definitely  settle 
the  question  of  the  position  which  helium  occu- 
pies in  the  scheme  of  transformation  outlined  in 
Fig.  S- 

The  helium  found  in  radioactive  minerals  is 
thus  a  decomposition  of  radium  and  probably 
also  of  the  other  radioactive  substances  present 
in  it.  It  seems  likely  that  we  shall  be  able  to 
form  a  rough  estimate  of  the  age  of  the  radio- 
active minerals  by  measuring  the  amount  of 
helium  found  in  them,  since  for  a  given  amount 
of  radioactive  matter  present,  the  amount  of 
helium  will  be  greater,  the  longer  the  mineral 
has  been   formed. 

Although  radium  is  found  in  the  greatest 
quantity  in  the  mineral  pitchblende,  it  is  also 
found  distributed  in  minute  quantity  over  the 
whole  surface  of  the  earth.  This  has  been 
clearly  brought  out  by  the  long  series  of  inves- 
tigations made  by  Elster  and  Geitsel  of  the 
radioactivity  of  different  soils  and  of  the  atmo- 
sphere. J.  J.  Thomson,  Himstedt,  Strutt  and 
many  others  have  found  that  the  radium  emana- 
tion is  present  in  springs  and  in  well  water. 
Bumstead  and  Wheeler  found  that  the  air  and 
surface  waters  of  New  Haven,  Connecticut,  was 
impregnated  with  the  radium  emanation.  Strutt 
and  Allan  have  observed  that  the  famous  Bath 
springs  contain  a  considerable  amount  of  radium 
emanation,  and  the  former  has  also  shown 
that  the  water  contains  a  minute  amount  of 
radium  in  solution.  A  similar  result  has  been 
noted  for  the  waters  at  Baden  and  elsewhere. 
It  has  been  suggested  that  the  curative  proper- 
ties of  these  hot-water  springs  may  possibly  be 
due  to  the  presence  of  radium  or  the  radium 
emanation.  This  has,  however,  by  no  means 
been  established. 

Tlie  atmosphere  is  found  to  always  contain  a 
small  quantity  of  the  radium  emanation.  This 
does  not  come  from  the  atmosphere  itself  but 
diffuses  up  from  the  soil  or  is  carried  up  by 
spring  water.  A  large  amount  of  investigation 
has  been  carried  out  to  determine  the  amount 
of  emanation  present  in  the  atmosphere  at  dif- 
ferent localities  and  under  varying  atmospheric 
conditions. 
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It  has  been  suggested  that  the  internal  heat 
of  the  earth  may  be,  in  part  at  least,  kept  up 
by  the  heat  liberated  by  the  radium  and  other 
radioactive  matter  present  in  it.  Observations, 
that  have  so  far  been  made,  seem  to  show  that 
the  amount  of  radium  in  the  surface  crust  of  the 
earth  is  sufficient  to  supply  as  much  heat  to  the 
earth  as  is  lost  by  conduction  to  the  surface 
from  the  hot  interior  of  the  earth.  It  is  only 
necessary  that  radium  should  e.xist  in  the  earth 
to  the  extent  of  four  parts  in  one  hundred 
million  million  to  account  for  the  maintenance 
of  the  internal  heat  of  the  earth.  The  amount 
of  radium  or  equivalent  amount  of  other  radio- 
active matter  present  in  the  earth  cannot  be 
greater  than  270,000,000  tons  or  otherwise  the 
earth  would  be  growing  hotter. 

It  is  not  possible  to  discuss  here  the  physio- 
logical actions  that  are  produced  by  radium 
rays.  A  large  number  of  experiments  have  al- 
ready been  made  and  the  literature  of  this 
branch  of  the  subject  is  already  extensive  and 
is  very  rapidly  growing.  E.  Rutherford, 
Prof,  of  Physics,  McGill  University,  Montreal. 

Radiom'eter,  an  instrument  used  to  meas- 
uie  mechanical  effect  of  radiant  energy.  It 
consists  of  four  crossed  arms  of  very  fine  glass, 
supported  in  the  centre  by  a  needle-point  having 
at  the  extreme  end  thin  disks  of  pith,  blackened 
on  one  side.  The  instrument  is  placed  in  a  glass 
vessel  exhausted  of  air,  and  when  e.xposed  to 
rays  of  light  or  heat  the  wheel  moves  more  or 
less  rapidly  in  proportion  to  the  strength  or 
weakness    of   the    rays. 

Ra'diophone,  an  instrument  that  trans- 
mits or  produces  sound  by  means  of  radiant 
energy,  particularly  a  device  similar  to  the  pho- 
tophone,  whose  receiver  is  a  block  of  vulcanite, 
with  no  telephone,  the  vibratory  contraction  and 
expansion  being  produced  by  the  heat  of  the 
beam  while  vibrating,  which  is  accompanied  by 
an   audible  sound. 

Radiotherapy  is  a  term  broadly  used  to 
designate  the  uses  of  the  X-rays  in  the 
treatment  of  disease. 

Scarcely  had  the  diagnostic  wonders  of  the 
X-rays  been  brought  before  the  world  by  Pro- 
fessor Rontgen  than  X-ray  operators  and  clin- 
icians became  cognizant  of  the  deleterious 
effects  which  sometimes  followed  prolonged  or 
frequent  exposures  for  diagnostic  purposes. 

Partial  or  complete  loss  of  hair  over  the  part 
rayed ;  atrophy  of  the  nails,  and  inflammations 
and  destructive  disturbances  in  the  skin  fol- 
lowed, varying  from  a  simple  redness,  or  a 
transient  dermatitis  to  extensive  ulcerations 
which  healed  most  unkindly  if  at  all. 

It  was  only  a  step  farther  to  adapt  this  little 
known  and  powerful  agency  to  a  beneficent  pur- 
pose. 

Within  two  years  after  Rontgen  published 
his  original  paper,  Freund*  detailed  the  results 
of  two  experiments  in  the  treatment  of  hyper- 
trichosis (superfluous  hair  on  face),  in  which 
a  disappearance  of  the  hairs  followed  frequent 
and  prolonged  exposures.  In  one  of  the  cases 
reported  by  Freund  after  a  number  of  exposures 
which  aggregated  over  40  hours,  a  violent  and 
severe  inflammation  of  the  skin  was  set  up  which 
finally  resulted  in  ulceration  and  necrosis. 

•Wiener  Med.  Woch.  1897. 


The  caustic  action  of  the  X-rays  as  seen  in  this 
case  suggested  to  Schiff  of  Vienna  the  possibil- 
ity of  its  use  in  the  treatment  of  lupus 
vulgaris. 

Independent  of  the  work  of  Schiff  and  de- 
ducing his  reasons  from  an  entirely  different  hy- 
pothesis. Dr.  Philip  Jones  of  San  Francisco  as 
a  result  of  the  studies  of  the  action  of  X-rays 
on  a  photographic  plate,  claimed  and  proved  that 
the  X-rays  would  cure  lupus. 

Dr.  Jones'  theory  was  that:  the  action  of  the 
X-rays  on  a  photographic  plate  was  a  decompos- 
ing one,  hence  the  X-rays  ought  to  break  down 
the  highly  organized  lupus  tissue.  His  results 
proved  the  soundness  of  his  theory. 

The  fact  that  hypertrichosis  and  lupus,  two  of 
the  most  intractable  diseases  that  bothered  the 
dermatologist,  could  be  successfully  com.bated 
by  the  X-rays,  naturally  gave  a  great  impetus  to 
radiotherapy. 

The  already  large  number  of  X-ray  investi- 
gators working  along  diagnostic  lines  quickly 
turned  their  attention  to  the  therapeutic  action 
of  the  rays  and  the  literature  soon  became  ex- 
tensive. 

Many  intractable  skin  diseases  readily  cleared 
up  under  the  action  of  the  rays.  Closely  follow- 
ing the  successful  results  in  lupus,  epitheliomas 
or  skin  cancers,  rodent  ulcers,  and  new  growths 
of  that  type  showed  the  favorable  results  of  this 
treatment. 

The  breaking  down  of  these  highly  developed 
tissues  naturally  led  to  the  treatment  of  ulcer- 
ating breast  cancers,  scirrhus  or  hard  breast 
cancers,  and  finally  the  attempt  to  eradicate  in- 
ternal cancers,  with  the  results  at  present  still  in 
doubt.  Accompanying  many  of  the  conditions 
treated  was  pain. 

It  soon  became  recognized  that  after  a  certain 
number  of  treatments  the  pain  was  oftentimes 
materially  decreased,  and  in  some  instances  en- 
tirely disappeared,  hence  it  naturally  followed 
that  the  X-rays  were  used  in  many  painful  affec- 
tions of  the  nerves,  neuralgias,  sciaticas  and  for 
the  relief  of  pain  in  inoperable  cancers. 

From  an  observation  of  the  action  of  the 
X-rays  on  cancerous  glands,  treatment  of  en- 
larged glands  from  other  causes  was  instituted 
and  soon  favorable  results  were  recorded  in 
cases  of  tubercular  glands,  Hodgkins  disease, 
spleno-medullary  leukemia  and  many  allied  con- 
ditions. Tuberculosis  in  all  its  varied  manifes- 
tations soon  was  given  a  thorough  trial.  The 
results  were  eminently  satisfactory  in  some 
forms,  but  disappointing  in  consumption  and 
diseases  of  the  bones  and  joints. 

Having  attempted  to  trace  the  beginnings  of 
radiotherapy  and  the  investigations  which  led 
up  to  it :  How  the  action  of  the  rays  in  certain 
conditions  gradually  and  methodically  paved  the 
way  for  its  employment  in  others,  it  might  be 
advantageous  here  to  take  up  the  means  and 
methods  whereby  these  results  are  obtained  and 
the  protection  and  safeguards  necessary  for 
their  successful  attainment. 

Apparatus. — Any  form  of  apparatus  that  can 
successfully  develop  Rontgen  rays  may  be  used 
in  radiotherapy. 

The  three  principal  styles  in  use  are  (i)  the 
induction  coil,  (2)  the  static  machine,  (3)  the 
height  frequency  or  Tesla  apparatus.  The  last 
named  is  so  seldom  used  that  a  discussion  of  its 
merits  may  be  dismissed. 


RADIOTHERAPY 


Some  operators  prefer  the  static  machine  to 
the  coil  and  claim  better  results  for  the  former, 
while  workers  with  coils  claim  the  opposite. 

Most  men  who  have  an  opportunity  to  employ 
both  recognize  no  great  difference.  It  is  prob- 
ably true  that  more  inefficient  work  is  done  with 
static  machines  than  with  coils  because  many 
static  machines  employed  fail  to  develop  suf- 
ficiently heavy  electrical  discharges  to  satisfac- 
torily illumine  a  practical  tube  while  capable  of 
doing  satisfactory  static  work.  Most  coils  em- 
ployed are  sufficiently  large  to  overcome  this 
difficulty. 

A  great  many  factors  are  present  m  deter- 
mining the  intensity  and  quality  of  the  rays. 
The  amperage  must  be  low,  between  one  and 
four  amperes,  but  the  voltage  may  range  from 
12  to  no  volts. 

Tubes.— In  radiotherapy  the  tube  is  one  of 
the  most  essential  elements  that  control  results. 
The  character  of  the  tube  will  largely  be  gov- 
erned by  the  results  sought.  Tubes  invaluable 
for  the  treatment  of  certain  conditions  are  use- 
less for  the  treatment  of  others.  For  hyper- 
trichosis a  rather  low  tube  with  short  penetra- 
tion accomplishes  the  most  successful  results, 
because  here  we  seek  an  absorption  of  the  rays 
around  the  hair  follicles.  The  same  is  true  of 
any  thin-surfaced  skin  disease.  But  in  treating 
morbid  conditions  of  the  deeper  parts  a  tube 
is  needed  with  a  higher  vacuum,  because  here 
we  aim  to  have  the  rays  penetrate  the  skin  un- 
absorbed  and  act  on  the  affected  parts  under- 
neath. 

There  are  in  use  three  principal  styles:  (i) 
The  unregulated  X-ray  vacuum  tube.  (2)  The 
tube  with  a  regulated  attachment,  w-hereby  the 
vacuum  of  the  tube  may  be  lowered  when  it 
becomes  too  high,  by  heating  a  metallic  needle 
which  projects  from  the  tube.  This  needle  upon 
being  heated  liberates  gases  in  the  tube  which 
lower  the  vacuum.  This  style  of  tube  has  a 
much  longer  life  than  a  tube  of  the  preceding 
style,  and  is  quite  satisfactory  for  radiotherapeutic 
work.  (3)  The  highest  type  of  tube  is  the  one 
with  the  self-adjusting  vacuum;  a  tube  under 
absolute  control  even  when  e.xcited.  This  tube 
does  excellent  work,  is  essential  for  the  finer 
grades  of  radiographic  work,  but  it  is  costly, 
punctures  more  readily  and  its  advantages  in 
radiotherapy  do  not  compensate  for  its  added 
cost.  There  are  various  special  tubes  manufac- 
tured for  the  treatment  of  special  parts,  as  the 
laryn.x,  vagina,  rectum.  These  have  their  ad- 
vantages. 

Distance. — The  distance  of  the  tube  or  the 
cathode  from  the  part  to  be  treated  varies  with 
the  conditions  to  be  treated  and  the  character  of 
the  tube.  In  those  diseases  where  it  is  desirable 
to  set  up  an  action  in  the  skin  quickly,  the  tubes 
may  be  placed  so  that  the  outside  of  the  glass 
is  within  two  or  three  inches  of  the  part  treated. 
When  treatment  is  to  be  continued  for  a  long 
time  and  an  inflammatory  action  is  guarded 
against,  the  tube  may  be  removed  12  to  15  inches. 
Protection. — Most  operators  at  the  present 
time  use  a  metallic  protection  to  the  normal 
parts,  cither  lead  or  tinfoil.  Grounded  alu- 
minum shields  have  been  used,  but  they  are  un- 
necessary. Liquid  paraftine  and  substances  with 
an  ointment  base  have  been  tried,  but  they  do 
not  offer  sufficient  protection.  Many  men  in 
treating  recurrent  cancers  place  the  tube  at  some 


distance  from  the  patient,  and  use  no  protection. 
This  has  the  advantage  that  widely  infected 
areas  are  acted  upon. 

Exposures. —  Exposures  may  be  made  every 
day,  every  other  day,  twice  a  week  or  by  Kien- 
bocks*  method,  which  seeks  to  accomplish  a 
therapeutic  effect  oftentimes  with  a  single  ex- 
posure from  a  heavy  coil  and  an  intense  light. 
When  given  daily,  treatments  are  generally 
short,  five  minutes.  The  generally  accepted  plan 
is  to  expose  the  patient  three  times  a  week  from 
8  to  15  minutes,  varying  with  the  condition  to  be 
treated.  It  is  practically  accepted  that  there  is 
an  idiosyncrasy  among  some  persons  to  the 
influence  of  the  rays,  and  the  most  cautious  oper- 
ators give  a  preliminary  exposure  to  determine 
this  susceptibility  to  X-ray  action. 

Dermatitis. —  There  is  no  more  debatable 
question  in  the  whole  realm  of  X-ray  work  than 
the  question  of  the  X-ray  burn.  A  discussion 
of  the  pathology  of  X-ray  dermatitis  is  foreign 
to  the  subject  at  hand;  if  interested  the  reader 
is  referred  to  the  works  of  Williams,  Pusey  and 
Caldwell,  and  the  experiments  of  Prof.  Elihu 
Thomson  and  others.  It  is  sufficient  to  know 
that  in  the  treatment  of  many  diseased  conditions 
it  is  wholly  unnecessary  to  set  up  a  dermatitis. 
Lupus,  sycosis,  cutaneous  cancer  and  the  malig- 
nant ulcerations  can  be  entirely  healed  without 
producing  inflammation  of  the  skin  beyond  a 
slight  redness  or  a  tan.  That  this  is  so  entirely 
disposes  of  the  theory  that  the  action  of  the 
X-rays  in  curing  disease  is  caustic  or  escharotic. 
While  it  is  wholly  unnecessary  to  produce  a 
burn  to  cure,  in  many  cases  haste  is  so  imper- 
ative that  in  order  to  quickly  get  a  patient  under 
the  influence  of  the  rays  all  caution  must  be 
set  aside. 

Indications  for  Radiotherapy. — The  following 
classification  is  given  by  Puseyf:  (i)  The  effect 
in  causing  atrophy  of  the  appendages  of  the  skin; 
(2)  their  destructive  action  upon  organisms  in 
living  tissues;  (3)  their  stimulative  action  upon 
the  metabolism  of  tissues;  (4)  their  power 
of  destroying  certain  pathological  tissues;  (s) 
their  anodyne  effect. 

Under  one  class  may  be  included  the  action 
of  the  rays  in  removal  of  superfluous  hair  or 
in  alleviating  conditions  due  to  parasitic  affec- 
tions of  the  hair  or  its  follicles:  hypertrichosis, 
sycosis,  favus,  tinea-tonsurans,  tinea-barbas.  In 
this  class  of  cases  the  results  of  treatment  are 
completely  curative.  The  removal  of  super- 
fluous hair  from  ladies'  faces  (complete  patches) 
during  one  course  of  treatment  is  so  far  supe- 
rior to  the  long,  tedious,  painful  method  of  de- 
stroying each  individual  hair  follicle  by  the 
electric  needle  that  it  requires  no  comment. 
Sometimes,  if  the  reaction  is  not  sufficiently 
severe,  the  hair  may  recur  in  a  lessened  amount, 
but  a  second  series  of  treatments  usually  will 
produce  a  permanent  cure. 

Another  group  of  cases  would  include  the 
inflammatory  diseases  of  the  skin:  Lupus- 
erythematosis,  acne,  chronic  indurated  eczema, 
lichen  planus,  psoriasis  and  affections  of  that 
class.  In  this  group  are  many  diseases,  the 
medical  treatment  of  which  is  entirely  satis- 
factory. The  most  intractable  and  unsatisfactory 
condition  in  this  class  is  probably  lupus  erythe- 

*Interstate  Med.  Journal,   1002,  ix.,  pp.  1—60. 
tPusey  &  Caldwell,  **  The  Rontgen  Rays  in  Diagnosis 
and  Therapeutics." 
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matosis.  This  disease  is  characterized  by  its 
tendency  to  remissions,  and,  unfortunately,  it  re- 
tains its  characteristics  when  treated  by  the 
X-rays.  There  have  been  many  cases  of  lasting 
cures,  but  that  there  are  many  other  cases  which 
recur  after  recovery  seems  probable,  and  some 
that  radiotherapy  does  not  beneficially  affect. 

There  are  many  diseases  which  are  caused 
by  the  action  of  bacteria  in  the  skin,  and  sub- 
cutaneous tissues,  in  which  there  are  obtained 
most  brilliant,  positive  and  curative  results  by 
the  action  of  the  Rdntgen  rays.  Although  the 
evidence  is  conflicting,  yet  it  is  generally  accepted 
that  the  X-rays  e.xert  little  or  no  bactericidal 
power  on  germs  in  culture  media,  but  it  is  just 
as  positive  that  the  X-rays  most  powerfully 
affect  diseased  tissue  containing  germs.  Whether 
this  action  is  due  to  a  stimulating  effect  upon 
the  tissues  themselves,  making  them  a  less  re- 
ceptive host  for  the  bacteria,  or  whether  it  acts 
directly  and  destructively  on  bacteria  and  their 
products  in  living  tissue,  is  still  sub-judicc. 

The  most  remarkable  results  obtained  in 
this  class  of  cases  are  in  lupus  vulgaris. 
Before  the  epoch-making  work  of  Finsen, 
of  Copenhagen,  the  treatment  of  lupus  vul- 
garis was  most  discouraging.  The  most  per- 
sistent and  continuous  treatment,  from  cauteri- 
zations to  extensive  plastic  work  of  the  surgeon, 
could  only  for  a  time  arrest  the  slow  but  steady 
destructive  ulcerations.  Some  few  cases  were 
cured,  but  the  percentage  of  recoveries  was 
small,  until  Finsen  showed  his  lasting  cures  by 
the  ultra-violet  rays.  The  treatment  of  Finsen 
leaves  little  to  be  improved  upon  so  far  as  re- 
sults go.  But  the  treatment  is  unsatisfactory 
because  of  the  expensive  equipment,  duration 
of  each  treatment,  pain  during  treatment,  and 
time  required  to  effect  a  cure:  it  sometimes 
taking  a  year  of  almost  daily  treatment  to  eradi- 
cate a  patch  of  an  inch. 

The  results  of  X-ray  therapy  seem  equally 
as  good  as  Finsen's,  while  15-minute  treatments, 
6  to  20  times,  and  given  every  other  day,  ac- 
complish the  same  results.  In  treating  lupus 
by  means  of  the  X-rays,  the  most  lasting  and 
successful  results  are  obtained  in  the  deeply 
ulcerated  cases  by  establishing  a  severe  derma- 
titis. While  in  the  surface  inflammations  we 
may  obtain  a  cure  without  producing  the  slight- 
est effect  on  the  surrounding  normal  skin. 

At  the  present  the  X-rays  seem  to  offer 
hope  of  a  permanent  cure  in  many  of  the  non- 
malignant  glandular  enlargements,  where  it  acts 
by  breaking  down  tissues  of  low  vitality  with- 
out injuring  the  healthy  connective  tissues. 
Tubercular  glands  in  the  early  stages  show  a 
fair  percentage  of  cures.  Hodgkins  disease  — 
an  almost  universally  fatal  condition  —  has 
shown  many  authentic  cures,  and  recently  Senn 
and  others  report  cures  of  spleno-medullary 
leukemia.  Care  must  be  taken  not  to  break 
down  the  glands  too  rapidly,  as  the  large  amount 
of  decomposition  products  with  the  to.xine  of 
the  disease  thrown  rapidly  into  the  circulation 
sometimes  produces  severe  systemic  disturb- 
ances. 

The  consideration  of  the  treatment  of  new 
growths,  and  more  especially  cancer  and  sar- 
coma, must  necessarily  be  brief.  The  X-rays 
may  be  used  in  the  treatment  of  new  growths 
for  its  palliative,  curative  or  anodyne  effect.   The 


results  of  the  X-ray  treatment  of  sarcomas  seem 
to  point  not  to  a  curative  but  a  retarding  effect. 
For  the  better  understanding  of  the  cancerous 
conditions  we  may  divide  the  subject  into  the 
epitheliomas  or  skin  cancers  and  the  sub-cuta- 
neous cancers,  including  those  which  are  beneath 
the  tissues  and  cancers  of  the  internal  organs. 

For  most  of  the  skin  cancers  X-ray  treat- 
ment should  be  the  treatment  of  election.  Where 
there  is  no  disease  in  the  glands  or  other  or- 
gans, treatment  of  a  well-defined  skin  cancer 
by  the  X-rays  is  curative.  Sufficient  time  has 
elapsed  since  the  early  reported  cases  to  induce 
the  belief  that  the  cures  are  lasting. 

Cancers  of  the  tongue  and  mucous  mem- 
branes are  seldom  successfully  treated  by  the 
X-rays.  In  these  conditions  growth  is  very 
rapid,  and  death  usually  inevitable  after  any 
treatment.  And  it  may  be  considered  as  an 
axiom,  in  X-ray  therapy,  the  more  chronic  the 
disease  the  more  likely  the  cure.  At  the  present 
time  and  with  our  present  apparatus  and  experi- 
ence the  cure  of  subcutaneous  cancers  appears 
very  doubtful.  Early  excision  still  offers  the 
best  chance  to  cure,  but  it  is  in  these  cases  that 
have  been  operated  upon  that  much  good  can 
be  done  by  radiotherapy  subsequent  to  opera- 
tion. Treatment  of  subcutaneous  cancers  by  the 
X-rays  prior  to  operation  did  not  yield  the 
results  expected,  but  treatment  of  these  cases 
after  operation  will  forestall  an  oncoming  recur- 
rence and  may  possibly  prevent  it  altogether. 
Here  the  results  are  most  satisfactory.  In  the 
advanced  cases  of  the  disease  —  the  inoperable 
cases  —  much  can  be  done  in  prolonging  life  and 
in  curing  up  ulcerations,  retarding  the  disease, 
and  controlling  pain  by  systematic  X-ray  treat- 
"i'^"'-  John  A.  Lee,  M.D. 

Radish,  several  species  of  herbs  of  the 
order  Crucifcra.  The  common  garden  radish 
(Raphanus  sativiis)  is  thought  to  be  a  native  of 
Asia,  but  is  not  known  in  a  wild  state.  It  is 
cultivated  for  its  edible  roots,  which  in  various 
varieties  may  be  red,  white,  gray,  brown  or  black, 
and  vary  in  form  from  turnip-shaped  to  parsnip- 
shaped.  They  reach  edible  maturity  in  from 
three  weeks  or  less  when  forced.  Radishes 
thrive  best  in  rich,  light,  well  drained  sandy  loam. 
Out  of  doors  the  seed  may  be  sown  as  soon  as 
the  soil  can  be  worked,  since  the  plants  are 
very  hardy.  The  seeds  may  be  dropped  about 
an  inch  apart,  covered  an  inch  deep,  in  rows 
a  foot  asunder  in  beds  by  themselves,  or,  as  in 
market  garden  practice,  may  be  sown  between 
slower-growing  crops,  such  as  carrots,  cabbage 
or  peas.  Sometimes  they  are  even  sown  with 
the  seed  of  parsnips,  onions  and  other  crops  that 
are  either  slow  to  germinate  or  that  are  very 
inconspicuous  when  they  first  appear.  They  then 
serve  to  indicate  the  positions  of  the  rows,  so 
that  cultivation  of  the  other  plants  may  be- 
gin much  earlier;  they  must  then  be  removed 
promptly  to  prevent  injuring  the  main  crop. 
For  succession,  the  seed  should  be  planted  at 
intervals  of  a  week  or  ten  days.  Winter  rad- 
ishes are  sown  from  midsummer  to  early  autumn, 
and  when  cold  weather  arrives  are  stored  in 
pits  or  cellars  like  other  roots.  Clean  cultiva- 
tion is  essential.  A  Japanese  species  (R.  cauda- 
tus)  is  popularly  cultivated  in  Asia  for  its  long 
pods  which  are  eaten  raw  or  pickled.  It  is 
known  as  the  serpent  or  rat-tailed  radish.     The 
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pods  are  often  a  foot  long.  The  roots  are  small, 
hard  and  inedible.  The  sea  radish  {R.  martti- 
mus)  is  more  pungent  than  the  garden  species 
and  is  little  known  in  American  gardens.  Horse- 
radish (q.v.)  belongs  to  a  different  genus,  Coch- 
learia.  Many  of  the  insects  which  feed  upon 
cabbage,  turnip,  mustard  and  related  plants  also 
feed  upon  the  radish.  The  best  known  is  the 
radish  maggot  which  is  the  larva  of  a  brown 
fly  (Phorhia  brassica).  The  maggots  tunnel  m 
the  fleshy  part  of  the  root  and  injure  it  for  hu- 
man food.  Applications  of  fertilizers,  especially 
quickly  soluble  ones,  and  rotation  of  crops  have 
been  recommended  as  preventives.  Consult, 
Bailey,  'Cyclopedia  of  American  Gardening' 
(New   York,   igoo-2). 

Radistchefl,  Alexander  Nikolaievich,  Rus- 
sian author:  b.  Moscow  1749;  d.  there  1802.  He 
•was  descended  from  a  noble  Russian  family, 
and  after  spending  several  years  at  court  as  a 
page,  was  sent  to  be  educated  at  the  University 
of  Leipsic.  He  returned  to  Russia  in  1771,  and 
obtained  a  position  in  the  department  of  cus- 
toms. He  had  been  deeply  impressed  during 
his  absence  by  the  writings  of  the  French  phi- 
losophers of  the  time,  and  in  1790,  under  the 
influence  of  his  liberal  sentiments,  he  wrote  his 
famous  <Journey  from  Saint  Petersburg  to  Mos- 
cow,' patterned  somewhat  after  Sterne's  'Senti- 
merrtal  Journey.'  This  work  is  a  most  strik- 
ing picture  of  Russian  serfdom  as  it  existed 
at  the  time,  and  contains  a  plan  of  emanci- 
pation, all  the  more  bold  for  its  appear- 
ance in  a  period  of  reaction.  The  author  was 
sent  to  Ilimsk,  in  the  government  of  Irkutsk,  by 
the  Empress  Catharine,  but  was  allowed  to  re- 
turn to  Russia  in  1796.  He  was  made  a  member 
of   the   legislative  commission   in   1801. 

Radium  (from  Latin,  radius,  ray),  symbol 
Ra,  discovered  in  1898  at  Paris  by  Professor 
Pierre  Curie  and  Mme.  Sklodowska  Curie  in 
collaboration  with  M.  Beniont.  It  is  the  most 
important  and  most  interesting  of  the  radioactive 
substances  which  have  thus  far  been  found  in 
uraninite  or,  as  it  is  termed  in  popular  parlance, 
pitchblende.     ( See  Pitchblende.) 

Radium,  which  resembles  common  table  salt 
in  appearance,  is  a  new  element  having  an 
atomic  weight  of  225.  In  its  chemical  and  other 
characteristics,  it  resembles  barium,  with  which 
it  is  closely  allied  and  which  latter  substance 
has  an  atomic  weight  of  157. 

Radium  is  a  metal,  and  while  it  is  never  pre- 
pared in  a  metallic  form,  it  readily  could  be  so 
produced,  although  only  at  a  great  loss  involving 
perhaps  thousands  of  dollars,  but  it  would 
not  last  in  this  form,  being  very  unstable 
and,  like  sodium,  immediately  oxidized  and 
destroyed.  In  the  form  of  a  chloride  or  a 
bromide,  in  which  forms  it  is  usually  prepared, 
it  lasts  indefinitely  without  any  apparent  phys- 
ical or  chemical  change.  Professor  Henri  Bec- 
querel  has  stated  that  if  a  square  centimetre  of 
surface  was  covered  by  chemically  pure  radium 
it  would  lose  but  one  thousandth  of  a  milligram 
in  weight  in  a  million  years  time.  Similar  state- 
ments have  been  made,  by  Professor  J.  J. 
Thomson  and  others,  tending  to  show  that,  not- 
withstanding the  enormous  amount  of  energy 
given  off  by  radium  in  producing  its  remarkable 
chemical,  physiological,  luminous,  thermal,  elec- 


trical, and  other  effects,  there  is  no  appreciable 
loss  in  weight  nor  any  microscopic,  spectroscopic 
or  chemical  change  in  the  original  body. 

Among  the  remarkable  characteristics  of  this 
extraordinary  substance  may  be  cited  the  fol- 
lowing: 

It  gives  off  three  distinct  types  of  rays 
named  after  the  first  three  letters  of  the  Greek 
alphabet.  Alpha,  Beta  and  Gamma.  The  Alpha 
rays  constitute  about  99  per  cent  of  all  the  rays 
and  consist  of  positive4y  electrified  particles. 
These  were  at  first  supposed  to  be  uninfluenced 
by  magnetism,  but  Rutherford  has  recently 
shown  that  with  a  powerful  magnetic  field  about 
30  per  cent  of  the  rays  are  deflected  and  in  a 
powerful  electric  field  as  high  as  45  per  cent  are 
deflected.  The  deflection  is  in  the  opposite  di- 
rection to  the  Beta  rays.  The  mass  of  the 
Alpha  body  is  about  twice  that  of  the  hydro- 
gen atom.  They  have  scarcely  any  penetrative 
power  and  are  readily  absorbed  in  passing 
through  a  sheet  of  ordinary  note  paper  or  a  few 
inches  of  air. 

The  Beta  rays,  which  are  the  most  spec- 
tacular of  the  rays  and  have  been  given  the 
largest  amount  of  attention  by  investigators, 
consist  of  negatively  charged  particles  or  "cor- 
puscles" appro.ximately  one  two-thousandth  the 
size  of  those  constituting  the  Alpha  rays.  In 
every  particular  these  rays  resemble  the  cathode 
rays  produced  by  an  electric  discharge  inside  of 
a  highly  exhausted  vacuum  tube,  although  they 
work  at  a  higher  velocity  than  the  cathode  ray 
particles.  They  are  readily  deflected  by  a  mag- 
net, discharge  electrified  bodies,  affect  photo- 
graph plates,  stimulate  strongly  phosphorescent 
bodies   and  are   of  great   penetrative   power. 

The  Gamma  rays  are  very  few  in  number, 
so  few  in  fact  that  they  have  received  little 
attention  thus  far.  They  are  almost  impossible 
to  detect  save  in  a  highly  radioactive  substance 
such  as  radium.  They  resemble  in  many  respects 
very  penetrative  X-rays  produced  at  the  mo- 
ment of  the  expulsion  of  the  Beta  or  cathode 
rays.  They  are  uninfluenced  by  magnetism,  pass 
in  straight  lines  at  great  speed  and  possess  re- 
markably penetrative  properties,  even  affecting 
a  photograph  plate  through  a  foot  of  iron. 

It  gives  off  a  gaseous  emanation,  as  does 
thorium,  which  is  also  a  powerfully  radioactive 
substance.  (See  Thorium.)  The  emanations 
possess  all  the  properties  of  gases :  diffusing 
through  air  and  porous  substances  such  as  pa- 
per, they  can  be  stored  like  ordinary  gas  and 
can  be  condensed  at  a  temperature  of  liquid  air, 
and  are  unaffected  by  chemical  reagents. 

It  ionizes  the  air  or  makes  the  air  (in  fact, 
any  gas  through  which  it  passes)  a  conductor 
of  electricity. 

It  discharges  negatively  electrified  bodies. 

It  is,  according  to  Mme.  Curie,  the  first  ex- 
ample of  a  body  which  spontaneously  charges 
itself  with  electricity. 

It  acts  upon  the  chemical  constituents  of 
glass,  porcelain  and  paper,  giving  them  a  vio- 
let tinge,  changes  white  phosphorus  into  yel- 
low, oxygen  into  ozone,  affects  photograph  plates 
and  produces  many  other  curious  chemical 
changes. 

It  imparts  radioactivity  to  everything  sur- 
rounding it.     (See  Radioactivity.) 


RADIUM 


It  destroys  the  germinative  power  of  seeds. 

It  likewise  destroys  various  micro-organisms 
and  checks  the  growth  of  others. 

It  has  given  encouraging  results  in  the  treat- 
ment of  certain  classes  of  disease,  but  it  is  too 
early  as  yet  to  state  positively  to  what  extent 
it  can  be  used  in  medicine  and  surgery.  Owing 
to  its  scarcity  and  high  cost,  but  few  have  been 
able  to  experiment  with  radium,  and  insufficient 
time  has  elapsed  to  prepare  specifications  for  its 
use  or  to  state  with  positiveness  what  its  limi- 
tations are  in  this  field.  It  has  produced  paraly- 
sis and  death  in  fish,  mice,  rabbits,  guinea  pigs, 
and  otlier  animals,  and  would  undoubtedly  simi- 
larly affect  human  beings.  Professor  Curie  has 
told  the  writer  that  he  would  not  care  to  trust 
himself  in  a  room  with  a  kilo  (2.2  pounds)  of 
radium,  for  it  would  destroy  his  eyesight,  burn 
all  the  skin  off  his  body,  and  probably  kill  him, 
and  he  has  recently  said  that  a  single  gram  of 
chemically  pure  radium  could  destroy  the  life 
of  every  soul  in  the  city  of  Paris,  provided  they 
were  separately  and  properly  exposed  to  its  in- 
fluence. 

It  retards  the  growth  of  certain  forms  of  life 
such  as  larvae,  so  that  they  do  not  pass  into 
the  chrysalis  and  insect  stages  of  development, 
as  their  companions  do ;  but  remain  larvae. 

It  causes  other  forms  of  life,  such  as  very 
young  tadpoles,  to  become  monstrosities  or  ab- 
normalities. It  causes  the  hair  of  mice  to  fall 
out,  and  they  run  about  without  a  hair  on  them, 
and,  if  the  radium  is  placed  closer,  the  mice  are 
paralyzed  and  killed.  On  the  other  hand,  it 
causes  a  growth  of  the  hair  or  fur  of  rabbits 
when  they  are  exposed  to  radium  placed  at  a 
proper  distance. 

It  has  produced  partial  paralysis  in  the  "Tor- 
pedo Galvani,"  or  electric  ray,  on  a  compara- 
tively short  exposure,  so  that  it  could  no  longer 
give   its   powerful   electric  shocks. 

It  has  frequently  caused  serious  burns  and 
ulcers  when  placed  near  the  flesh  for  a  short 
time,  the  rays  acting  through  the  clothing  of  the 
person  exposed,  and,  in  fact,  to  a  greater  or  less 
degree  passing  through  everything,  solids, 
liquids  and  gases,  even  through  many  inches  of 
steel. 

It  is  not  affected  by  great  extremes  of  heat 
and  cold  in  respect  to  its  radioactivity,  but  varies 
in  the  degree  of  its  luminosity. 

It  gives  off  but  little  light,  its  luminosity 
being  largely  due  to  the  stimulation  of  the  im- 
purities in  the  radium  by  the  powerful  but  invis- 
ible radium  rays. 

It  affects  photographic  plates  placed  in 
opaque  envelopes,  which  plates,  so  protected, 
would  not  be  affected  even  though  exposed  to 
bright  sunlight  for  24  hours,  as  ordinary 
light  does  not  penetrate  opaque  substances. 
Ordinary  light  is  also  reflectable,  refractable  and 
polarizable,  whereas  the  Becquerel  rays  coming 
from  radium  do  not  possess  these  characteris- 
tics. By  reason  of  the  foregoing  the  pictures  of 
objects  produced  on  the  negative  by  radium  and 
other  radioactive  substances  cannot  properly  be 
called  photographs;  they  are  in  reality  radio- 
graphs. 

It  has  a  temperature,  as  discovered  by  Pro- 
fessors Curie  and  Laborde,  of  between  five  or 
six  degrees  Fahrenheit  abore  its  surroundings 
and  will  melt  its  own  weight  of  ice  every  hour 
for  an  indefinite  period. 


It  may  prove  ultimately  that  the  alchemists  ol 
old  were  not  so  far  wrong  in  their  belief  in  the 
transmutation  theory,  for  Sir  William  Ramsay 
and  Professor  Soddy  have  demonstrated  that 
helium,  one  of  the  new  elements  discovered  in 
the  atmosphere  by  Professor  Ramsay  and  which 
constitutes  the  gas  most  prevalent  in  the  sun's 
atmosphere,  is  shown  by  the  spectroscope  to  be 
present  in  the  gaseous  emanation  from  radium, 
and  Professor  Ramsay  states  that  eventually  the 
entire  emanation  turns  into  helium,  proving,  so 
he  claims,  that  one  element  can  change  into 
another. 

It  constitutes  an  absolute  test  of  the  gen- 
uineness of  a  diamond,  causing  diamonds  to 
phosphoresce  strongly  when  brought  near  the 
radium,  whereas  imitation  stones  will  glow  but 
little,  if  at  all. 

It  not  only  imparts  radioactivity  to  card- 
board, metals,  etc.,  but  such  substances  made 
radioactive  on  being  placed  near  the  radium 
can  be  stimulated  by  the  vibrations  from  sun- 
light, burning  magnesium,  ultra-violet  light,  an 
electrical  brush  discharge,  etc.,  so  that  the  object 
will  glow  beautifully  in  the  dark.  Freshly  fallen 
snow  and  rain  and  certain  mineral  springs  and 
baths  are  radioactive ;  even  the  leaves  of  trees, 
blades  of  grass ;  in  fact,  practically  everything 
in  nature  may  be  said  to  possess  this  property 
in  some  degree,  and  a  fine  wire  charged  with 
negative  electricity  of  approximately  500  volts 
will  become  coated  with  radioactive  properties, 
collected  from  the  atmosphere,  and  this  deposit 
can  then  be  scraped  from  the  wire  and  used. 

It  imparts  radioactivity  to  anything  adjacent 
to  it,  and  the  coating  thus  formed  is  so  adhesive 
that  water  cannot  wash  it  off,  although  it  can  be 
removed  with  ammonia. 

It  also  imparts  a  beautiful  carmine  color  to  a 
flame  in  which  it  is  burned. 

It  stimulates  powerfully  various  mineral  and 
chemical  substances  near  which  it  is  placed,  and, 
substances  such  as  willemite,  sulphide  of  zinc, 
etc.,  in  a  powdered  form,  having  a  little  radium 
mixed  with  them,  are  thus  made  to  glow  very 
brightly  in  the  dark  for  an  indefinite  length  of 
time,  and  there  is  promise  in  this  direction  of  se- 
curing an  efficient  illuminating  agent  without 
flame  and   without  appreciable  heat. 

It  is  found  in  a  smaller  percentage  in  pitch- 
blende and  other  radioactive  substances,  accord- 
ing to  Prof.  J.  J.  Thompson,  than  the  percentage 
of  gold  which  is  found  in  sea  water. 

It  takes,  says  Professor  Curie,  5,000  tons  of 
uranium  residues,  that  is,  pitchblende,  after  the 
uranium  has  been  extracted,  to  make  a  kilo 
(2.2  pounds)  of  radium,  and  this  product  by  no 
means  radium  in  its  purest  state. 

It  formerly  took  three  months,  and  even  now 
takes  about  one  month,  to  work  the  process,  and 
it  costs  about  $2,000  a  ton  to  refine  the  uranium 
residues. 

A  bibliography  of  radium,  even  at  this  early 
date,  would  be  very  extensive ;  among  tlie» 
publications  containing  the  most  important  con- 
tributions are  The  Phil.  Mag.,  Comptes  Rendus. 
Ann.  der  Physik,  Revue  Gen.  des  Sciences,  Na- 
ture, Jour,  de  Phys.,  Soc.  Frangaise  Phys.  Bul- 
letin, Chem.  News,  Phys.  Ges.  Verk..  Phys.  Zeit. 
Science  Abstracts,  Wien.  Ann.,  Ber,  Dtsch.  Cheni 
Ges.,  Proc.  Royal  Soc,  etc. 

WiLLUM  J.  Hammer, 
Consulting  Electrical  Engineer, 


RADIUS  —  RAEBURN 


Ra'dius,  the  bone  of  the  fore  limb  of  verte- 
brate anitiials.  which,  as  in  man,  when  the  arm 
is  laid  liat,  with  the  palm  upward,  lies  to  the 
thumb  side  of  the  limb.  This  side  is  therefore 
termed  the  radial  side  of  the  limb,  in  contradis- 
tinction to  the  ul)iar  or  opposite  side,  so  named 
from  the  ulna  or  neighboring  bone,  which,  with 
the  radius,  constitutes  the  forearm.     See  Arm. 

Radius    in  geometry.    See  Diameter. 

Radius  Bar,  or  Radius  Rod,  one  of  the 
guiding-rods  in  a  parallel  motion,  jointed  to  the 
connecting  links,  to  counteract  the  vibratory  mo- 
tion communicated  by  the  beam  by  guiding  the 
links  so  that  the  head  of  the  piston  rod  may 
reciprocate   in   a  line   sensibly   straight. 

Radius  of  Curvature.      See  Curve. 

Radius  Vector.     See  Mathematics. 

Ra'dix.     See  Root. 

Radom,  rii'dom,  Russian  Poland,  (i)  capi- 
tal of  the  government  of  same  name,  65  miles 
south  of  Warsaw,  and  one  of  the  best-built 
provincial  towns.  Its  special  features  are  an 
ancient  church  and  convent.  Its  manufactures 
are  of  tin,  oil,  vinegar  and  leather.  Two  fairs 
are  annual  attractions.  Pop.  25,000.  (2)  The 
government  covers  an  area  of  4.768  square  miles, 
and  has  a  pop.  of  (1897)  820,363. 

Radowitz,  ra'do-vits,  Joseph  Maria  von, 
Prussian  statesman:  b.  Blankenburg,  Germany, 
6  Feb.  1797;  d.  Berlin,  Germany,  25  Dec.  1853. 
He  was  of  a  noble  Hungarian  family,  and  in 
1813  entered  the  Westphalian  army  as_  an  officer. 
In  1823  he  entered  the  Prussian  service,  and  in 
1830  became  chief  of  the  general  staff  of  artillery 
and  a  leader  of  the  anti-revolutionary  party. 
He  subsequently  held  diplomatic  posts  at  Carls- 
ruhe,  Darmstadt,  and  Nassau,  was  the  confidant 
and  adviser  of  King  Frederick  William  IV.,  and 
after  the  revolution  of  1848  supported  the  efforts 
of  Prussia  to  give  a  constitution  to  Germany. 
He  wrote  several  works,  mainly  political,  which 
include:  'Gespriiche  aus  der  Gegenwart  iiber 
Staat  und  Kirche>  (1846-51);  (Gesammelte 
Schriftcn'    (1852-3)  ;   etc. 

Radziwill,  rcid'ze-vil,  ancient  Polish  fam- 
ily. Among  its  most  famous  members  are : 
(i)  Nicholas  the  Black,  son  of  John  the  Bearded, 
and  palatine  of  Wilna ;  d.  1567.  King  Sigis- 
mund  Augustus  gave  him  the  command,  in  1552, 
in  the  war  against  the  Polish  knights.  He  also 
commanded  in  the  war  against  Russia  in  1561. 
Having  become  a  convert  to  the  Reformation, 
he  procured  a  translation  of  the  Bible  into  the 
Polish  tongue  (Biblia  swieta,  Brzesc,  1563).  (2) 
Christopher  II.,  military  governor  of  Lithuania 
and  palatine  of  Wilna.  b.  :;S5;  d.  1640.  After 
the  death  of  Sigismund,  in  1632,  he  undertook 
the  defense  of  the  Protestants  at  the  Diet  of 
Warsaw  and  obtained  complete  toleration  for 
them.  Enjoying  the  confidence  of  Wladislaw  IV. 
be  commanded  in  the  war  against  Russia.  (3) 
Boguslaw,  Prince  Radziwill,  son  of  Prince  James 
and  Sophie  Elizabeth,  margravine  of  Branden- 
burg, was  governor  in  Prussia,  1657-69,  and 
rendered  important  services  in  endowments  to 
universities  and  schools.  (4)  Charles,  Prince 
I  Radziwill,  palatine  of  Wilna  and  grand-com- 
mander of  Lithuania:  b.  1734;  d.  1790.  He  was 
the  enemy  of  Czartoryski  and  the  Russians,  and 
an  adherent  of  the  Saxon  party.  He  was  an 
ardent  supporter  of  the  Confederation  of  Bar, 


and  was  several  times  exiled.  For  three  years 
he  was  a  member  of  the  constituent  diet  at  War- 
saw. Consult  'Die  historische  Stellung  des 
Hauses  Radziwill'    (1892). 

Rae,  ra,  John,  Scottish  explorer-  b.  near 
Stromness,  Orkney  Islands,  30  Sept.  1813;  d. 
London  22  July  1893.  He  studied  n".edicine  at 
Edinburgh,  became  surgeon  in  the  Hudson's  Bay 
Company's  service  in  1833,  and  from  183S  till 
1845  was  t^ie  company's  resident  surgeon  at 
Moose  Fort.  In  1846-7  he  made  his  first  ex- 
ploring expedition,  covering  700  miles  of  the 
northern  coast  of  America.  He  then  went  to 
London,  and  in  1848-g  accompanied  Sir  John 
Richardson  in  his  Franklin  search  in  the 
Mackenzie  and  Coppermine  region.  He  con- 
ducted two  expeditions  in  1851,  during  the  first 
of  which  he  explored  a  large  part  of  the  coast 
of  Wollaston  Land.  During  the  second  he  trav- 
eled a  distance  of  over  5,000  miles  in  eight  months, 
and  explored  much  of  the  coast  of  Victoria 
Land.  In  1853-4  he  again  conducted  an  expe- 
dition, and  discovered  the  first  traces  of  Frank- 
lin's fate,  for  which  the  party  received  the  gov- 
ernment grant  of  £10.000.  He  also  proved  King 
William's  Land  to  be  an  island.  He  published 
'Narrative  of  an  Expedition  to  the  Shores  of 
the  Arctic  Sea  in  1846-47'    (1850). 

Rae,  W.  Eraser,  English  author:  b.  1835;  d. 
22  Jan.  igos.  He  was  educated  at  Heidelberg 
and  was  admitted  to  the  bar  in  1S61.  Among  his 
works  are  'Newfoundland  to  Manitoba'  (1881)  ; 
'Facts  about  Manitoba'  (1882)  ;  'Miss  Bayle's 
Romance,'  a  novel  (1887);  'An  American  Duch- 
ess' (1891);  'Egypt  To-day'  (1892);  'Biog- 
raphy of  Sheridan'    (1896). 

Raeburn,  ra'bern.  Sir  Henry,  Scottish 
painter:  b.  Stockbridge,  near  Edinburgh,  4 
March  1756;  d.  there  8  July  1823.  He  was  left 
an  orphan  at  an  early  age,  and  was  apprenticed  J 
to  a  goldsmith,  who,  perceiving  his  talent  for  ^ 
drawing,  encouraged  him  in  his  ambition  to  be 
an  artist.  The  favorite  portrait  painter  in  Edin- 
burgh at  that  time  was  David  Martin,  who  was 
the  only  instructor  Raeburn  ever  had.  He 
formed  his  style,  however,  by  copying  in  color, 
mezzotints  from  the  paintings  of  Sir  Joshua 
Reynolds,  and  while  he  learned  the  chiaroscuro 
of  that  master  he  never  attained  his  almost  Ital- 
ian richness  and  solidity  of  coloring.  His  draw- 
ing was  correct,  but  unfortunately  acting  under 
the  idea  that  a  portrait  was  to  be  viewed  at 
some  distance  above  the  level  of  the  eye,  he  fore- 
shortened the  forehead  and  brought  forward  the 
nostrils  and  lower  jaw.  Thus  Sir  Walter  Scott 
complained  that  his  portrait  by  this  artist  caused 
him  to  look  "clownish  and  jolterhcaded."  Act- 
ing on  the  advice  of  Reynolds,  Raeburn  spent 
two  studious  years  in  Italy  (1785-7)  which  re- 
sulted in  a  marked  improvement  in  his  coloring, 
which  had  previously  been  thin  and  undecided. 
Wilkie  actually  wrote  from  Spain  that  the  exe- 
cution of  Velasquez  reminded  him  of  Raeburn. 
His  'Portrait  of  Mr.  William  Forsyth'  in  the 
New  York  Metropolitan  Museum  is  a  fair  speci- 
men of  his  style  and  there  are  two  pictures  of  his 
in  the  Lenox  Library.  Another  fine  portrait  may 
be  seen  in  the  Art  Museum,  Worcester.  Mass. 
He  confined  his  serious  artistic  efforts  entirely  to 
portraits  and  painted  every  eminent  Edinburgh 
man  of  his  day. 


RAFF  — RAFT 


Raff,  riif,  Joseph  Joachim,  Swiss  com- 
poser: b.  Lachen,  Switzerland,  27  May  1822;  d. 
Frankfort-on-the-Main  24  June  1882.  He  was 
educated  at  Wiesenstetten  in  Wiirtcmberg  and  at 
the  Jesuit  Lj-ceum  in  Schwyz,  and  gained  the 
notice  of  Mendelssohn  and  Liszt.  In  1850  he 
removed  to  Weimar  in  order  to  be  near  Liszt, 
and  his  opera  'Konig  Alfred'  was  shortly  after- 
ward produced  at  the  Court  Theatre  there  with 
great  success.  In  1877  he  was  appointed  director 
of  the  Conservatoire  at  Frankfort,  a  position  he 
occupied  until  his  death.  He  was  an  indefatiga- 
ble worker,  his  compositions  numbering  over 
200,  and  his  reputation  rests  chiefly  upon  his 
symphonies,  among  which  are:  'Im  Walde* ; 
*Lenore' ;  <An  das  Vaterland' ;  etc.  He  was 
also  very  successful  as  a  song-writer,  and  a 
notable  composer  of  instrumental  pieces,  but  his 
three  operas  were  less  successful.  Though  not 
confining  himself  to  any  one  style  of  composi- 
tion he  was  a  supporter  of  the  Wagner  school. 

Raffaello,  ra-fa-el'lo.      See  Raphael. 

Raffia.     See  Fibre. 

Raf'finose,  the  name  given  a  plant  sugar 
derived  from  the  particular  species  of  eucalyptus 
trees  growing  in  Tasmania. 

Raffles,  raf'lz,  Sir  Thomas  Stamford,  Eng- 
lish colonial  administrator :  b.  at  sea,  off  Point 
Morant,  Jamaica,  5  July  1781 ;  d.  Highwood,  near 
London,  England,  4  July  1826.  He  was  em- 
ployed in  the  East  India  House  as  a  clerk  when 
14,  soon  attracted  attention  by  his  ability  and  in 
1805  was  appointed  assistant  secretary  at  Penang. 
He  mastered  the  Malay  language  while  on  the 
voyage  and  in  1807  was  appointed  secretary  and 
registrar  of  the  recorder's  court.  He  visited 
Malacca  in  1808  and  in  1810  went  to  Calcutta 
where  he  met  Lord  JNIinto,  the  governor-general, 
and  by  his  advice  the  expedition  against  Batavia 
was  fitted  out  in  1811.  He  accompanied  Lord 
Minto  to  Java  in  that  year  and  after  its  capture 
from  the  Dutch  became  its  lieutenant-governor, 
an  office  which  he  held  for  five  years.  His  ad- 
ministration was  eminently  wise  and  successful; 
he  retained  the  Dutch  colonial  laws,  but  abol- 
ished forced  labor  and  instituted  marked  im- 
provements in  taxation  and  the  administration 
of  justice.  He  returned  to  England  in  1816 
when  the  island  was  given  up  to  the  Dutch, 
was  knighted  and  commissioned  by  the  prince 
regent  to  proceed  to  Holland  to  confer  with 
its  king  in  regard  to  the  government  of  Java. 
In  1818  he  was  appointed  governor  of  Benckulen 
in  Sumatra,  where  he  found  many  abuses  exist- 
ing. He  abolished  slavery,  reorganized  the  gov- 
ernment of  the  colony,  founded  schools,  and 
otherwise  greatly  improved  the  condition  of  the 
island.  He  explored  with  Joseph  Arnold  the 
interior  of  the  island  and  discovered  the  great 
fungus  named  in  their  honor  RaMesia  Arnoldi. 
Ill  health  compelled  his  return  to  England  in 
1824  and  on  the  voyage  the  ship  caught  fire, 
destroying  his  natural  history  collection,  manu- 
scripts, drawings  and  notes  valued  at  $100,000. 
He  held  no  further  public  office.  He  published: 
'History  of  Java'  (1817)  ;  and  'Malayan  Mis- 
cellanies' (1820-2).  Consult:  Lady  Raffles, 
'Memoir  of  Sir  T.  S.  Raffles'  (i8,w)  ;  Egerton, 
'Sir  Stamford  Raffles'  in  'Builders  of  Great 
Britain'    series. 


Raffle'sia,  an  East  Indian  genus  of  para- 
sitic plants,  reduced  to  apetalous  dioecious  flow- 
ers, and  named  after  Sir  Stamford  Raffles,  the 
discoverer.  R.  Arnoldi  was  the  first  species 
discovered,  in  Sumatra.  It  is  a  gigantic  flower, 
springing  from  the  roots  or  stems  of  Vitis 
(_cissus),  three  feet  in  diameter,  and  consisting 
of  a  globular  central  cup,  containing  either  the 
ovary,  or  the  numerous  stamens,  crowned  by  a 
ring,  and  the  five-lobed  calyx,  fleshy,  and  flesh- 
colored,  blotched  with  pink  and  yellow  inside, 
and  with  brownish  or  bluish  scales  exteriorly. 
The  whole  flower  sometimes  weighs  15  pounds. 
It  remains  expanded  for  a  few  days  only,  and 
then  decays,  emitting  a  putrid  odor  that  at- 
tracts carrion-loving  flies,  which  probably  assist 
in  cross-fertilization.  The  fruit  is  a  brown, 
rough  surfaced  nut,  holding  innumerable  seeds. 
Certain  Javanese  species  are  valued  there  as 
powerful  styptics. 

Rafinesque-Schmaltz,  ra-fe-nesk'  smaltz, 
Constantine  Samuel,  American  botanist:  b. 
Galatz,  Turkey,  1784;  d.  Philadelphia,  Pa.,  18 
Sept.  1842.  He  was  of  French-German  parentage 
and  was  sent  to  America  in  1802  where  he  made 
botanical  investigations  in  Pennsylvania  and 
Delaware  and  in  1805  returned  to  Turkey  with 
botanical  specimens.  While  sailing  for  the 
United  States  in  1815  he  was  shipwrecked  off 
the  coast  of  Long  Island  and  lost  his  collection 
of  20  years.  He  settled  permanently  in  the 
United  States  in  1815,  and  was  made  professor 
of  botany  in  Transylvania  LTniversity,  Lexington, 
Ky.,  in  1818.  Later,  after  lecturing  in  various 
places,  he  removed  to  Philadelphia.  He  was  a 
man  of  wide  learning,  but  his  work  is  in  many 
instances  rendered  confusing  by  his  insatiate 
desire  for  novelties,  and  though  evincing  keen 
insight  is  frequently  inexact.  His  publications 
include:  'Ancient  History,  or  Annals  of  Ken- 
tucky' (1824);  'Medical  Flora,  etc.,  of  the 
United  States'  (1828-30);  'A  Life  of  Travels 
and  Researches  in  North  America  and  South 
Europe'  (1836);  'Pleasures  and  Duties  of 
Wealth*    (1840)  ;  etc. 

Raft,  a  floating  platform,  usually  com- 
posed of  wooden  logs  or  planks,  fastened  to- 
gether by  nails,  spikes  or  cordage,  and  used 
either  as  a  vehicle  of  travel  and  for  the  carriage 
of  goods,  or  more  generally  for  the  purpose  of 
transporting  by  river,  lake  or  sea  the  materials 
composing  the  raft  from  the  place  of  its  con- 
struction to  a  market  for  sale.  In  all  probability 
the  raft  was  the  first  human  method  of  travel 
on  water,  next  to  floating  on  a  large  branch  or 
tree-trunk,  the  use  of  which  would  naturally 
suggest  the  raft,  just  as  a  raft,  with  sail  of 
skin  or  other  material  raised  to  catch  the  wind, 
would  suggest  the  first  rude  sail  boat  or  ship. 
Rafts  have  been  in  use  in  all  historic  ages,  and 
doubtless  far  back  in  the  prehistoric  period,  but 
they  reached  their  most  general  use  after  the 
settlement  of  North  America,  when  the  vast 
forests  were  being  cleared  by  settlers,  and  the 
raft  offered  almost  the  only  method  by  which 
the  pioneer  on  the  Ohio  or  Mississippi  could 
reach  the  settlements  on  those  rivers,  dispose 
of  his  surplus  products,  and  buy  some  of  the 
comforts  and  perhaps  luxuries  to  be  obtained 
in  the  towns.  The  steamboat  has  almost  entirely 
done  away  with  the  raft  as  a  means  of  travel, 
but  rafting  is  still  the  chief  method  of  conveying 
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the  lumber  product  of  northwestern  forests  to 
market,  and  immense  rafts  are  sometimes  sent  by 
sea  from  Maine  to  New  York  or  Boston.  On 
the  Pacific  coast  also  the  rafting  business  is  most 
extensive.  In  the  fall  of  1902,  a  monster  raft 
700  feet  long,  53  feet  wide,  12  feet  from  the 
water's  edge  to  the  top,  and  dra\ving  22^4  feet 
of  water  was  safely  towed  700  miles  from  Co- 
lumbia River  to  San  Francisco.  The  logs  were 
120  feet  long,  and  from  12  to  20  inches  in  diam- 
eter, and  there  were  in  all  7,000  pieces,  valued  at 
$60,000.  The  construction  of  a  raft  of  this  size 
is  a  vast  undertaking.  A  great  "cradle"  of  heavy 
timbers  is  built  on  a  slough  connected  with  the 
Columbia  River.  A  row  of  piling  is  driven  in 
deep  water,  and  the  frame  of  the  cradle  floats 
up  and  down  on  the  row  of  piling,  and  is  held 
in  place  by  it.  A  large  scow  with  a  derrick 
is  anchored  beside  the  cradle.  Log-booms  or 
small  rafts  are  towed  to  it,  and  the  logs  are 
lifted  by  the  derrick  into  the  cradle,  where  they 
are  fastened  with  chains  and  cables,  from  80  to 
100  tons  of  chain  being  used  on  one  raft.  When 
the  raft  is  finished  the  keys  that  held  the  parts 
of  the  cradle  together  are  drawn,  the  side  of 
the  cradle  is  pulled  away,  and  the  raft  floats  out 
on  the  water.  Tugboats  draw  it  into  and  down 
the  Columbia,  and  out  to  sea  on  its  voyage  to 
the  Golden  Gate. 

Fire-rafts  have  been  used  in_  ancient  and 
modern  wars  to  destroy  an  enemy's  vessels,  but 
since  navies  have  been  built  of  iron  and  steel,  the 
fire-raft   is  becoming  obsolete. 

Ragatz,  ra'gats,  Switzerland,  a  fashionable 
Spa  in  the  province  of  St.  Gall  on  the  Tamina, 
celebrated  for  its  hot  springs,  mineral  waters, 
and  scenery.     Pop.  (1900)  1,862.     See  PfefferS. 

Ragged  Robin.     See  Lychnis. 

Ragged  Schools,  a  name  given  in  Great 
Britain  to  those  institutions  supported  by  volun- 
tary contributions  for  the  education  of  neglected 
children  and  the  consequent  prevention  of  juve- 
nile crime.  The  idea  of  forming  such  schools 
was  due  to  a  Portsmouth  cobbler,  John  Pounds, 
who  about  1819  began  to  take  in  the  ragged 
children  of  the  district  in  which  he  lived  and 
teach  them  while  he  was  at  work.  This  he  con- 
tinued till  his  death  in  1839.  The  success  of  the 
plan  caused  a  number  of  more  influential  per- 
sons to  take  the  matter  up,  and  in  1838  a  ragged 
Sunday-school  was  opened  in  London.  In  1841 
the  first  feeding-school,  in  which  the  children 
are  not  only  educated  but  kept  and  fed  for  the 
day,  was  started  in  Aberdeen.  What  gave  a 
greater  impetus  than  anything  else  to  the  ragged 
school  scheme  was  Dr.  Guthrie's  'Plea  for 
Ragged  Schools,'  published  in  1847.  It  had  an 
immense  circulation,  and  was  followed  by  the 
extension  of  the  system  to  every  considerable 
town  in  the  kingdom.  The  name  ragged  schools 
was  first  adopted  in  1844.  Owing  to  the  educa- 
tion acts,  and  especially  the  introduction  of  com- 
pulsory school  attendance  and  abolition  of  fees, 
many  of  these  schools  were  absorbed  by  the 
school-boards,  and  altogether  they  may  be  said 
to  be  a  thing  of  the  past. 

RaghuvarhSa,  ra-g-hoo-vah'sha,  one  of  the 
two  epics  of  the  Sanskrit  poet  Kalidasa  (q.v.). 
Its  subject  is  the  legendary  history  of  the  solar 
kings,  or  kings  descended  from  the  sun.  See 
Sanskrit  L.^nguage  and  Literature. 

Ragie,  a  grain.     See  Eleusine. 


Raglan,  Fitzroy  James  Henry  Somerset, 

Lord:  b.  30  Sept.  1788;  d.  Sebastopol  28  June 
1855.  In  1804  he  entered  the  army  and  in  1807 
served  on  Wellington's  staff  in  the  expedition 
to  Copenhagen,  while  throughout  the  Peninsu- 
lar campaign  he  served  as  military  secretary. 
In  1814  he  acted  for  a  short  time  as  secretary  to 
the  embassy  at  Paris,  and  from  January  to 
March  1815  was  minister  plenipotentiary  there. 
At  Waterloo  he  lost  his  right  arm.  From  1819 
to  1852  he  was  military  secretary  to  the  Duke 
of  Wellington,  in  1852  became  master-general 
of  the  ordnance  and  in  October  of  that  year  en- 
tered the  House  of  Peers  as  Baron  Raglan. 
He  was  commander  of  the  English  forces  in 
the  Crimean  war,  where  he  suffered  much  from 
the  early  failures  of  the  campaign  and  from 
the  hostile  criticism  of  the  inefficient  commissariat 
arrangements.  Consult  Kinglake,  'Invasion  of 
the  Crimea.' 

Ragman  Rolls,  documents  containing  a 
record  of  the  acts  of  allegiance  e.xtorted  by 
Edward  I.  of  England  from  the  nobility  and 
gentry  of  Scotland  in  1291-2  and  1296.  The 
document  was  delivered  back  to  the  Scotch 
along  with  other  records  and  muniments  in  1329 
in  terms  of  the  Peace  of  Northampton  when 
the  independence  of  Scotland  was  formally  ac- 
knowledged. It  is  now  deposited  in  the  British 
Record  Oftice. 

Ragnarok,  rag"na-rek',  in  Scandinavian 
mythology,  the  day  of  doom  when  the  present 
world  will  be  annihilated,  to  be  reconstructed  on 
an  imperishable  basis.  The  title  of  the  con- 
cluding portion  of  Wagner's  great  operatic 
trilogy  'Gotterdammerung'  is  a  translation  of 
this  word.  In  that  work  is  depicted  the  down- 
fall of  Woden  and  the  gods  and  the  triumph  of 
perfect  human  love.  William  Morris  also  treats 
this  subject  in  his  'Sigurd  the  Volsung.'  'Rag- 
narok* is  the  title  of  a  novel  by  Ignatius  Don- 
nelly. 

Ragout,  ra-goo',  a  French  dish  prepared 
of  meat  or  fish  stewed  with  vegetables,  and 
highly  seasoned. 

Ragozin,  ra-go'zen,  Zenaide  _  Alexeievna, 
Russian-American  writer:  b.  Russia  1835.  She 
traveled  widely  in  Europe  and  in  1874  came  to 
the  United  States.  She  is  a  member  of  the 
leading  American  and  European  literary  socie- 
ties, and  has  achieved  a  wide  reputation  as  an 
author.  Her  most  important  books  are :  'The 
Story  of  Chaldea'  (1886);  'The  Story  of 
Assyria*  (1887)  ;  'The  Story  of  Media,  Babylon, 
and  Persia*  (1888);  'History  of  the  World*; 
'Siegfried,  the  Hero  of  the  Netherlands* 
(1898);  'Roland,  the  Paladin  of  France' 
(1S99);  'Salammbo,  the  Maid  of  Carthage' 
(1899). 

Rags,  though  valueless  for  most  purposes, 
are  yet  of  great  importance  in  the  arts,  particu- 
larly in  paper  making.  Woolen  rags  of  a  loose 
texture,  and  not  too  much  worn,  are  unraveled 
by  means  of  machinery,  and  mixed  up  with 
good  wool,  to  form  what  is  known  as  "shoddy," 
with  which  cheap  woolen  goods  are  made.  Large 
quantities  of  rags  are  imported  to  the  United 
States  from  Great  Britain  and  the  continent  of 
Europe. 

Ragueneau,  rag-no,  Paul,  French  mission- 
ary and  explorer:  b.  Paris  1605;  d.  there  3  Sep*. 
1^0.     He  joined  the  Jesuit  order,  and  went  to 
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Canada  in  1636  to  work  among  the  Indians,  first 
visiting  the  Hurons.  In  1640  he  made  an  un- 
successful attempt  to  secure  the  release  of 
French  prisoners  from  the  hostile  Iroquois.  Be- 
coming the  head  of  the  Jesuit  missions  in 
Canada  in  1650,  he  brought  the  remnant  of  the 
Hurons  to  Quebec  to  escape  the  Iroquois.  On  a 
visit  to  the  Onondaga  tribe  of  Iroquois  he  nearly 
lost  his  life.  His  chief  success  was  with  the 
Hurons,  with  whom  he  labored  until  1666,  when 
he  returned  to  France  and  acted  as  agent  for 
the  Canadian  missions.  He  wrote  'Vie  de  la 
Mere  St.  Augustine,  religieuse  Hospitaliere  de 
Quebec  en  la  Nouvelle  France'  (1672)  ;  <Rela- 
cion  de  ce  qui  s'est  passe  de  plus  remarquables 
es  Missions  des  Peres  de  la  Compagnie  en  la 
Nouvelle  France'  (1647-57),  the  latter  work 
covering  the  years  1645-52  and  1656-7.  Consult : 
Parkman,  'The  Jesuits  of  North  America' 
(1867)  ;  'The  Jesuit  Relations'   (1896-1901). 

Raguet,  ra-ga',  Condy,  American  political 
economist:  b.  Philadelphia,  Pa.,  28  Jan.  1784; 
d.  there  22  March  1842.  He  was  educated  at 
the  University  of  Pennsylvania,  studied  law, 
and  later  entered  upon  a  commercial  career.  He 
went  to  Santo  Domingo  in  1804  as  supercargo  on 
a  vessel  and  made  a  second  voyage  to  that 
island  in  1805.  In  1806  he  went  into  business  on 
his  own  account  and  was  eminently  successful, 
amassing  an  immense  fortune  and  playing  an 
important  part  in  the  commercial  affairs  of  the 
day.  In  1812  he  was  active  in  providing  for  the 
defense  of  Philadelphia  against  the  expected  at- 
tack of  the  British  fleet,  and  in  1815  was  elected 
to  the  State  legislature  where  he  subsequently 
served  in  both  houses.  He  was  appointed 
United  States  consul  at  Rio  Janeiro  in  1822  and 
in  1825  became  charge  d'affaires  to  Brazil,  an 
office  he  occupied  until  1827.  After  his  return  to 
the  United  States  he  edited  several  journals  de- 
voted to  free-trade  doctrines,  among  them  <The 
Free  Trade  Advocate'  in  1829;  'E.xaminer'  in 
1834-S ;  "The  Financial  Register'  in  1837-9;  he 
also  published  two  small  volumes  relating  to 
Santo  Domingo;  'Principles  of  Free  Trade' 
(1835);  'On  Currency  and  Banking'  (1839); 
etc. 

Ragusa,  ra-goo'sa  (Slavic,  Dubrovnik),  a 
seaport  town  of  southern  Dalmatia,  Austria- 
Hungary,  on  a  peninsula  projecting  into  the 
Adriatic.  It  lies  at  the  foot  and  on  the  slopes 
of  Monte  San  Sergio  and  its  streets  rise  in  ter- 
races from  the  Corso,  the  principal  thorough- 
fare, which  traverses  the  centre  of  the  city. 
There  are  old  walls  flanked  W'ith  towers  and 
a  fort  erected  during  the  French  occupation  in 
the  beginning  of  the  19th  century.  Among  the 
notable  public  buildings  are  the  cathedral  dat- 
ing from  the  first  years  of  the  i8th  century;  the 
new  Greek  church ;  the  older  churches  of  the 
Franciscans,  Dominicans,  and  Jesuits;  the  town- 
hall,  anciently  the  governmental  palace,  com- 
pleted in  the  early  part  of  the  15th  century  after 
nearly  a  hundred  years  in  building,  and  forming 
a  magnificent  example  of  the  Gothic- Venetian 
style;  and  the  Dogona,  of  the  same  architectural 
type.  The  industrial  interests  of  the  town  com- 
prise chiefly  manufactures  of  silk,  leather,  and 
liqueurs.  The  coasting  trade  is  important,  but 
owing  to  the  shallowness  of  the  harbor,  centres 
chiefly  at  Gravosa,  some  four  miles  to  the  north. 
The  population  in  1900  was  13,194.    Ragusa  was 


founded  in  the  7th  century  of  our  era  by  refugees 
from  the  ancient  Epidaurus,  now  known  as 
Ragusa  Vecchia,  when  that  city,  whose  origin 
goes  back  to  the  6th  century  before  Christ,  was 
destroyed  by  the  Slavs.  Ruled  in  turn  by  the 
Byzantines,  the  Venetians  and  the  Hungarians, 
it  acquired  in  the  13th  and  14th  centuries, 
through  trade  and  unscrupulous  diplomacy,  lord- 
ship over  a  territory  of  some  750  square  miles 
and  maintained  its  existence  as  an  aristocratic 
republic,  paying  tribute,  after  1440,  to  the  Turks. 
The  prosperity  of  the  town  was  undermined  by 
several  epidemics  in  the  i6th  century  and  by 
repeated  earthquakes  of  which  that  of  1667  was 
the  most  disastrous.  In  1806  Ragusa  was  occu- 
pied by  the  French,  two  years  later  the  repub- 
hcan  form  of  government  was  abolished,  and  in 
1809,  with  the  rest  of  Dalmatia,  it  was  annexed 
to  the  Illyrian  kingdom.  In  1814  it  passed  to 
Austria.  The  see  of  Ragusa  was  founded  in 
980,  and  from  1121  to  1831  it  w^as  the  seat  of  a 
Roman-Catholic  archbishop.  So  well  known 
were  its  trading  vessels  in  former  times  that  our 
word  argosy  is  derived  from  the  name  of  this 
port. 

Ragusa,  a  town  of  Sicily,  in  the  province 
of  Syracuse,  on  the  mountain  stream  Erminio, 
some  30  miles  west-southwest  of  Syracuse.  It 
has  considerable  manufactures  of  cotton  and 
other  textiles,  oil,  furniture,  and  asphalt  and 
carries  on  an  important  trade  in  corn  and  wine. 
It  comprises  two  communities,  Ragusa  proper 
with  a  population  in  1901  of  31,922,  and  Ragusa 
Inferiore  with  8,550  inhabitants.  Ragusa  is  sup- 
posed to  be  the  ancient  Hybla  Heraea. 

Rag'wort,  any  of  various  composite  weeds 
of  the  genus  Senecio,  now  common  in  all  parts 
of  the  world.  These  coarse,  yellow-flowered, 
pubescent  plants  are  allied  to  the  thistles,  and 
some  of  the  score  of  American  species  are 
known  as  squaw-weed,  ragwort,  and  butter- 
weed,  and  in  England  as  groundsel.  See  Sene- 
cio. 

Rahl,  ral,  Karl,  Austrian  painter:  b.  Vienna 
13  Aug.  1812;  d.  there  9  July  1865.  At  19  he 
won  a  prize  at  the  Vienna  Academy  and  then 
started  on  his  first  tour  among  the  art  centres 
of  Germany,  Hungary,  and  Italy.  He  made  his 
home  in  the  last  named  country  from  1836  to 
1843,  studying  especially  the  painters  of  the 
Venetian  and  Roman  school,  from  whom  he  de- 
rived the  grandeur  of  conception  and  noble 
coloring  for  which  his  works  are  distinguished. 
In  1846,  after  two  years'  residence  as  a  portrait 
painter  in  Vienna,  he  resumed  his  travels  and 
practised  his  art  with  success  and  profit  in  Hol- 
stein,  Paris,  Rome,  Copenhagen,  and  Munich. 
Among  his  historical  paintings  of  this  first  pe- 
riod are  'The  Finding  of  Manfred's  Body'; 
'Manfred's  Entrance  into  Lucera'  ;  'The  Cata- 
combs during  the  Persecution'  (in  the  Hamburg 
Gallery  and  a  replica  in  the  Berlin  National 
Gallery).  He  was  appointed  professor  in  the 
Berlin  Art  Academy  in  1850,  but  his  political 
opinions  were  extreme  and  violent  and  he  was 
compelled  to  leave  the  city.  The  private  school 
which  he  thereupon  opened  became  the  most 
Important  seminary  of  painting  in  Austria.  He 
meanwhile  applied  himself  to  much  decorative 
work,  as  is  testified  by  the  painted  fagade  and 
vestibule  of  the  church  in  the  Old  Meat  Market 
at  Vienna,  the  four  compositions  from  the  Greek 
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heroic  age,  and  the  'Four  Elements'  in  the 
palace  o£  Baron  Sina.  In  1864  he  painted  in 
the  Museum  of  Arms  a  series  of  allegorical 
figures  of  heroic  size.  To  this  period  belong 
his  fresco,  'A  Maid  from  Foreign  Lands' ;  and 
the  designs  for  a  ball-room  in  Oldenburg  Cas- 
tle and  'Incidents  of  the  Argonautic  Expedi- 
tion.' His  last  works  consisted  of  designs  for 
the  decoration  of  the  New  Opera  House  at 
Vienna.  These  were  executed  by  his  pupils 
after  his  death.  He  unites  in  his  pictures  the 
rich  coloring  of  Rubens  and  Titian  with  a  har- 
mony of  grouping  monumental  in  its  impres- 
sivcness.  Yet  his  handling  of  form  inclines  to 
coarseness  and  exaggeration.  Among  the  most 
eminent  of  his  pupils  were  Bitterlich,  Eisen- 
menger,  Lotz,  Griepenkert,  Gaul,  and  Than. 
Consult:  George-Mayer,  'Erinnerung  von 
Karl  RahP   (1882). 

Rahu,  rii'hoo,  in  Indian  mythology,  the 
demon  who  is  imagined  to  be  the  cause  of  the 
eclipses  of  sun  and  moon.  Rahu,  having  stolen 
of  the  nectar  of  immortality,  was  caught  and 
beheaded  before  he  swallowed  the  divine  stuff. 
The  head  thus  became  immortal,  and  ever  after- 
ward followed  the  sun  and  moon.  When  it  oc- 
casionally caught  them  an  eclipse  resulted. 

Rahway,  ra'wa,  N.  J.,  city,  in  Union 
County:  on  the  Rahway  River,  and  on  the 
Pennsylvania  railroad ;  about  20  miles  south- 
west of  New  York  city.  It  is  a  residential  city, 
and  its  clean,  well-laid-out  streets,  its  parks, 
and  fine  residences  make  it  an  attractive  sub- 
urb. It  has  considerable  manufacturing  inter- 
ests; the  chief  establishments  are  chemical 
works,  printing  houses,  shirt  factories,  lace  cur- 
tain factories,  felt  mills,  steel  works,  carriage 
and  music  box  factories.  There  is  a  large  trade 
in  manufactured  articles,  fruit,  and  vegetables. 
It  has  a  high  school,  public  and  parish  schools 
and  a  library,  which  has  about  16,000  (1904) 
volumes.  Pop.  (i8go)  7,105;  (1900)  7,935. 

Rai  Bareli,  rl  bii-ra'le,  India,  (i)  head- 
quarters of  a  district  of  the  same  name,  on  the 
banks  of  the  Sai,  48  miles  southeast  of  Luck- 
now.  It  has  a  spacious  fort,  a  magnificent  pal- 
ace, four  fine  mosques,  and  the  tomb  of  Nawab 
Jahan  Khan.  Pop.  18,798.  (2)  The  district  of 
Rai  I3areli  forms  a  part  of  the  Lucknow  division, 
and  has  an  area  of  1,751  square  miles.  Pop. 
(1 901)    1,033,948. 

Raiatea,  rl-a-ta'a,  Polynesia,  an  island  of 
the  Society  group,  northwest  of  Tahiti ;  area, 
75  square  miles.  It  is  mountainous  (3,400 
feet),  but  fertile,  and  traversed  by  many 
streams.  The  chief  products  are  cotton  and 
copra.     Pop.    (Protestant)    2,300. 

Raibolini,     ri-bo-le'ne,     Francesco.        See 

Fr.\nci.\,  Francesco. 

Raiffeisen,    rif'i-zen,     Friedrich    Wilhelm, 

German  economist:  b.  Hamm,  near  Coblenz, 
Germany,  30  March  1818;  d.  11  March  1S88. 
He  entered  the  army  in  1835,  but  was  com- 
pelled by  ill  health  to  withdraw  and  then  en- 
tered the  civil  service.  During  the  agricultural 
troubles  of  1846-7  he  perceived  the  difficulty 
with  which  the  small  landholder  procured  credit 
and  he  conceived  the  idea  of  establishing  small 
mutual  credit  associations  which  freed  the 
farmer  from  the  exorbitant  rates  of  the  usurers. 
His  first  efforts  were  at  Hcddersdorf  and  Wyer- 


busch  and  he  then  proceeded  to  extend  the 
operation  of  the  plan  throughout  Germany. 
In  1866  he  broke  down  from  overwork  and  re- 
tired for  a  time  from  public  service.  In  1878 
he  founded  the  'Landwirtschaftliches  Genossen- 
schaftsblatt'  at  Neuwied.  He  lived  to  see  his 
plan  in  successful  operation  in  Germany,  Aus- 
tria, Switzerland,  and  Italy.  He  wrote:  'In- 
struktion  zur  Geschiifts-  und  Buchfiihrung  der 
Darlehnskassenvereine'  (1869);  'Kurze  Anlei- 
tungzur  Griindung  von  Darlehnskassenvereinen* 
(1888)  ;  etc. 

Raikes,  raks,  Robert,  English  founder  of 
Sunday  schools :  b.  Gloucester,  England,  14  Sept. 
1735;  d.  there  5  April  181 1.  He  succeeded  to 
his  father's  business  as  editor  and  publisher  of 
the  Gloucester  'Journal'  in  1757  and  used  its 
influence  in  exposing  certain  prison  abuses  m 
his  native  town.  In  1781  he  founded  several 
Sunday  schools  which  he  engaged  needy  women 
to  teach  at  a  shilling  a  day,  and  succeeded  in 
inducing  the  attendance  of  the  children  of  the 
city.  In  1803,  largely  through  his  efforts,  the 
Sunday  School  Union  was  founded.  Consult: 
Lives  by  Gregory  (1877),  and  Eastman  (1880)  ; 
Plarris,  'Robert  Raikes:  The  Man  and  his 
Work'    (1899).    See   Sunday  Schools. 

Rail  Sections  as  Engineering  Structures 
and  Their  Correlations  to  Equipment  and 
Operation  of  Railroads.  It  is  what  a  rail 
section  can  do,  its  combined  stability,  efficiency, 
and  capacity  with  the  equipment  for  carrying  the 
loads,  which  determine  its  status  and  relative 
importance  as  an  engineering  structure.  A  rail 
section  is  heavy  at  the  present  time,  of  which 
sufficient  for  a  mile  of  track  equals  or  weighs 
more  than  the  passing  locomotive. 

The  installation  of  the  railroads  in  the  United 
States  from  1826  to  1833  was  usually  with  strap- 
iron  rails,  forming  the  bearing  surface  for  the 
wheel  treads,  and  guide  to  the  flanges,  laid  on 
wooden  or  stone  stringers  as  the  girders. 

The  engines  were  of  the  four-wheel  type, 
short  wheel  bases,  and  rode  unsteadily  over  the 
light  tracks.  The  driving-wheel  loads,  at  first 
intended  not  to  exceed  1,700  pounds,  when  in- 
creased to  4,000  pounds  injured  the  light  struc- 
tures, at  speeds  of  10  to  15  miles  per  hour. 

John  B.  Jervis,  chief  engineer  of  the  Dela- 
ware &  Hudson  Canal  Company's  railroad,  com- 
pleted in  1829  the  superstructure  of  strap-iron 
rails  on  wooden  stringers,  designed  for  the 
transportation  of  coal  by  steam-engines,  from 
the  mines  to  the  canal  at  Honesdale,   Pa. 

Three  engines  were  constructed  in  England, 
under  directions  not  to  exceed  I'/z  gross  tons 
per  wheel,  but  were  heavier  as  built.  The 
"Stourbridge  Lion,"  8  Aug.  1829,  made  only  a 
short  trial  trip,  and  proved  too  heavy  for  the 
structure,  and  locomotives  as  motive  power 
were  abandoned. 

The  track  proved  adequate  for  the  trans- 
portation of  about  1,000,000  tons  of  coal  annu- 
ally, for  several  years,  under  the  designed  static 
wheel  loads. 

Mr.  Jervis  was  the  chief  engineer  of  the 
Mohawk  and  Hudson  Railroad  in  1830,  and  9 
Aug.  1831  made  the  successful  trial  trip  with 
the  locomotive  De  Witt  Clinton  and  passenger 
train.  The  superstructure  was  strap-iron  rails 
2'/4  inches  wide,  9/16  of  an  inch  thick,  the  upper 
corners  rounded   to  a  width   of  iji   inches,  and 
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laid  central  upon  6  x  6-inch  pine  stringers,  sup- 
ported by  stone  blocks,  each  of  two  cubic  feet, 
spaced  three-feet  centres,  and  set  upon  broken 
stone  foundations,  for  inflexible  supports  as  for 
buildings.  This  theory  Jervis  discarded  in  1832 
for  that  of  the  elastic  roadbed. 

The  De  Witt  Clinton  weighed  6,758^  pounds, 
and  the  John  Bull,  made  by  Robert  Stephenson 
&  Company,  Newcastle-on-Tyne,  England, 
weighed  12.742  pounds,  of  which  8,745  pounds 
were  upon  the  pair  of  driving-wheels,  which 
proved  heavy  for  the  superstructure  and  rode 
unsteadily  over  the  track,  and  seldom  used  as 
received. 

Mr.  Jervis,  in  1832,  designed  his  four-wheel 
"leading  and  guiding  truck,"  and  substituted  it 
for  the  front  pair  of  carrying  wheels  of  the 
engine,  which  extended  the  wheel-base  and  gave 
it  lateral  and  vertical  flexibility  for  ease  of  loco- 
motion. 

The  truck,  supporting  the  front  of  the  en- 
gine, and  the  one  pair  of  drivers  the  rear,  sub- 
divided the  total  load  for  distribution,  and  used 
a  part  to  stiffen  and  strengthen  the  track  for  the 
driving-wheel  loads,  which  was  the  inception 
of  this  valuable  principle  of  American  practice. 
A  second  pair  of  drivers  was  added,  for  greater 
adhesion,  making  the  type  of  the  American  loco- 
motive, which  could  now  cross  the  mountain 
divides  without  inclined  planes,  a  requirement 
for  railroad  extension  and  operation. 

The  prototype  of  the  present  tee  sections, 
to  be  rolled  as  one  piece  and  spiked  directly  to 
the  wooden  cross-ties  or  stone  blocks,  was  de- 
signed by  Robert  L.  Stevens  in  1830,  and  laid 
on  the  Camden  &  Amboy  Railroad  in  1832.  It 
was  rolled  in  Wales,  in  i6-feet  lengths,  fished 
by  6-inch  riveted  two-hole  plates,  was  3'^  inches 
high,  354  inches  base,  head  2%  inches  wide,  and 
weighed  39  9/16  pounds  per  yard :  therefore  was 
expensive,  and  the  principles  of  construction 
not  copied  generally  until  after  1840,  when  it 
had  demonstrated  its  value. 

The  two  problems,  evolution  of  the  locomo- 
tive and  of  the  rail  section,  were  being  solved 
at  the  same  time,  an  improvement  in  either 
aiding  the  other,  owing  to  the  correlations 
which  exist  between  them. 

The  strap-iron  rails  served  to  develop  prac- 
tical locomotion  only,  as  about  4.000  pounds 
static  driving-wheel  loads  were  their  limit,  the 
spikes  drawing  or  breaking,  and  failed  to  hold 
the  iron  to  the  wooden  or  stone  stringers,  as 
mechanical  structures,  and  frequently  the  facing 
ends  of  the  rails  ("snake  heads")  sprang  up 
above  the  centre  of  the  following  wheel  and 
curled  through  the  floor  of  the  car,  impaling 
passengers   in  their  seats. 

Sundry  types  of  sections  for  iron  rails,  in- 
cluding Birkinshaw's  "fish-bellied.'"  and  the  Clar- 
ance  pattern,  set  in  chairs,  compound  forms  of 
two  or  three  pieces,  were  tried  with  the  strap- 
iron  rails,  and  by  or  before  1844  the  rnost  effi- 
cient iron  tee  sections  became  the  principal  reli- 
ance for  service  until  1863,  the  advent  of 
Bessemer  steel. 

The  compound  rails  failed  mechanically  after 
a  short  use.  The  best  quality  of  iron  rails,  in 
light  sections,  rendered  some  years  of  service, 
until  the  static  driving-wheel  loads  began  to 
exceed  7,000  pounds.  Before  they  had  reached 
10,000  pounds,  lamination  and  exfoliation  of  the 
iron   in   the  bearing  surface   were   rapid,   owing 
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to  its  limited  and  inadequate  physical  properties 
of  cubic  elasticity. 

The  pile  of  iron  for  the  rail  was  formed  of 
several  slabs  or  pieces,  put  into  a  furnace  and 
brought  up  to  a  welding  heat,  with  the  expecta- 
tion that  complete  union  would  occur  between 
all  of  the  pieces  in  rolling.  This  did  not  take 
place,  and  the  cinder  which  was  in  each  bar 
rolled  out  more  as  a  bundle  of  fibres  in  the  sec- 
tion, preventing  the  formation  of  a  solid  homo- 
geneous structure.  The  linear  elasticity  was 
sufficient  as  a  girder,  but  deficient  in  cubic  elas- 
ticity for  the  metal  in  the  bearing  surface. 

The  manufacture  and  use  of  heavier  and 
stiffer  sections  of  iron,  for  smoother  and  more 
stable  tracks,  caused  such  rapid  wear  of  the 
rails  that  many  companies  returned  to  the  use 
of  lighter  sections.  This  was  a  check  to  the 
extension  and  development  of  transportation  for 
the  country. 

The  introduction,  in  1863,  of  light  rails  of 
Bessemer  steel,  a  product  more  homogeneous 
and  solid  than  iron,  furnished  a  metal  which, 
in  the  bearing  surface,  wore  well,  exceeding  the 
life  of  10  to  15  iron  rails.  This  in  a  few  years 
reduced  operating  expenses  and  enabled  the  ex- 
tension of  railway  systems  to  new  territory. 

The  cost  of  the  steel  limited  the  rails  to  light 
and  limber  sections.  They  were  inefficient  as 
engineering  structures,  and  did  not  permit  the 
desired  enlargement  of  the  locomotives  to  over- 
come the  resistance  of  heavier  trains,  and  meet 
the  demands  and  requirements  of  transportation. 

The  maximum  static  load  per  driving-wheel 
in  1876  was  about  13,000  pounds  for  some  of 
the  largest  passenger  engines,  but  three  times 
greater  than  it  was  upon  the  strap-iron  rails. 

I  invented  and  constructed  my  Dynagraph  in 
1874,  to  measure  train  resistance,  and  observed 
upon  the  Lake  Shore  &  Michigan  Southern. 
Baltimore  &  Ohio,  Philadelphia,  Wilmington  & 
Baltimore.  Boston  &  Albany,  and  the  New  York 
Central  &  Hudson  River  railroads  that  on  new 
rails  well  surfaced  the  resistance  was  less  than 
upon  worn  rails  with  low  joints,  the  topograph- 
ical conditions  being  the  same. 

A  test  was  made  of  a  passenger  train,  in 
1878,  on  the  New  York  Central  &  Hudson  Rivei 
Railroad,  of  9  cars,  300  tons  weight,  at  51  to  52 
miles  per  hour;  the  resistance  was  ii'/S  to  12 
pounds  per  ton,  only  two  thirds  of  that  esti- 
mated by  the  English  formula  of  Clarke.  These 
were  valuable  facts  to  establish,  not  only  as  to 
the  amount  of  the  train  resistance,  but  to  one 
of  its  elements,  for  on  the  smoother  track  the 
resistance  for  every  wheel  was  reduced,  by  roll- 
ing forward  with  less  vertical  undulations  and 
shocks. 

A  sphere  moving  over  a  perfect  plane  in  a 
straight  line,  irrespective  of  speed,  theoretically 
would  not  do  work  for  or  against  gravity,  ap- 
plies in  principle  to  a  moving  car-body  or 
wheels  on  the  rails.  Tracks  of  true  planes  on 
steam  railroads  are  not  expected  to  be  realized, 
yet  it  was  necessary  to  investigate  their  condi- 
tion and  measure  the  undulations  on  the  light 
steel  rails,  to  ascertain  what  was  required  to 
add  to  their  efficiency  and  commercial  value  as 
engineering  structures.  The  investigations  of 
the  condition  of  the  track  were  made  by  the 
complete  instruments  I  designed  in  1880  for  my 
Track  Indicator.  A  special  6- wheel  truck,  of  11- 
foot    wheel   base,   was   made,   to  carry  one   end 
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of  the  so-^oot  car  which  contains  the  recording 
mechanism.  The  total  load  upon  the  truck  is 
19  tons,  and  the  outer  wheels  act  as  the 
datum  plane,  while  the  middle  wheels  indicate 
the  surface  undulations  of  each  line  of  rails, 
upon  the  moving  band  of  paper,  on  a  scale  of 
one  inch  per  50  feet  of  track  which  is  sufficient 
to  show  the  detail  of  each  rail.  Tlie  vertical 
scale  is  full  size. 

The  theory  is,  that  if  the  running  surface 
of  the  rail  in  its  general  depression  under  the 
truck  is  smooth,  the  recording  pen  would  draw 
a  straight  line:   if  not,  its  deviation. 

The  gauge  of  track,  speed,  and  distance,  are 
measured,  while  the  sections,  mile  posts,  and 
stations,  are  located  as  they  are  passed. 

The  undulations  are  summed  up  automat- 
ically into  feet  and  inches  per  mile,  which  fur- 
nish the  data  for  the  condensed  diagrams,  and 
show  on  a  scale  of  1/4  of  an  incli  per  mile  the 
comparative  condition  of  the  track.  These  were 
commenced  in  1881,  and  annually  repeated  ex- 
hibit the  reduction  in  undulations,  by  the  transi- 
tion from  the  light  and  limber  sections  to  the 
heavier  and  stiffer  rails,  as  engineering  struc- 
tures, and  also  that  the  static  driving  wheel 
loads   have   nearly   doubled   in   the   meantime. 

Paint  is  ejected  automatically  on  the  rails, 
for  the  trackmen,  where  the  deflections  exceed 
1/8  of  an  inch. 

The  inspections  of  the  track  on  the  early 
steel  sections  indicated  that  the  rails  on  all  the 
different  railroads  had  characteristic  permanent 
sets,  which  proved  that  the  mechanical  elements 
of  stiffness  of  the  4  or  4  1/2-inch  sections 
were  insufficient  for  the  wheel  loads.  The 
trackmen  were  unable  to  maintain  the  track 
and  prevent  sets  taking  place  in  the  rails,  and 
rapid  cutting  of  the  cross-ties  under  the  rail 
seats.  The  joints  were  low,  the  facing  ends 
of  the  rails  cut  out,  which  gave  shocks  to  every 
passing  wheel,  while  the  undulations  under  the 
wheel  loads  of  the  Track  Indicator  recorded 
from  6  to  12  feet  per  mile. 

The  original  and  condensed  diagrams  of 
over  10,000  miles  of  track  were  measurements 
and  new  data,  to  study  the  action  and  require- 
ments of  a  section  in  the  track,  and  in  1883  I 
designed  the  pioneer  5-inch  80-pound  steel  rail, 
for  the  New  York  Central  &  Hudson  River 
Railroad,  and  in  1884  commenced  to  replace 
their  4j4-inch  6s-pound  rails.  With  15  pounds 
or  only  23  per  cent  more  of  metal,  the  section 
was  increased  in  stiffness  60  per  cent  and  in 
strength  40  per  cent,  and  with  a  head  2  11/16 
inches  in  width  enforced  the  resultant  of  the 
passing  wheel  loads  by  their  treads  to  hold  the 
rails  in  a  vertical  position  on  the  cross-ties, 
checking  the  rolling  out  and  spreading  of  the 
gauge,  which  augmented  the  running  stability  of 
the  equipment. 


The  80-pound  rails  made  a  stiffer,  stronger 
and  smoother  track  than  the  former  65-pound 
and  were  soon  followed  by  the  Pennsylvania  and 
the  other  railroad  companies'  adoption  of  S-inch 
80-pound  or  heavier  sections. 

The  augmented  60  per  cent  in  stiffness  and 
40  per  cent  in  strength,  with  the  advantageous 
correlations  existing  between  them  and  the 
equipment,  enabled  nearly  doubling  the  axle  and 
total  loads  of  the  locomotive  and  cars  on  the 
same  roadbed.  It  marks  a  distinct  epoch  in 
the  progress  of  transportation. 

Mr.  William  Buchanan,  general  superin- 
tendent of  motive  power.  New  York  Central 
&  Hudson  River  Railroad,  designed  his  famous 
locomotive.  No.  870,  in  18S9,  with  40,000  pounds 
upon  the  engine  truck,  80,000  pounds  upon  two 
pair  of  driving  wheel  axles,  and  80,000  pounds 
upon  the  tender  when  loaded  with  coal  and 
water,  which  made  the  first  lOO-ton  locomotive. 
These  weights  did  not  disturb  the  track  on  the 
stiffer  rails  as  the  lighter  axle  loads  had  upon 
the  former  limber  rails.  On  November  30, 
1891,  the  Empire  State  Express  was  installed, 
the  fastest  long  distance  train  ever  attempted, 
which  still  maintains  its  prestige,  as  a  demon- 
stration and  educator  of  practical  fast  speeds 
on  stable   track. 

The  running  time  from  New  York  to  Buf- 
falo, 440  miles,  was  8  1/2  hours,  including  3 
stops,  2  changes  of  locomotives,  and  28  slow 
downs.  In  1895  the  schedule  time  was  reduced 
15  minutes.  The  achievement  was  of  interest 
to  the  railroad  world  as  an  accomplishment 
of  what  had  been  considered  previously  im- 
possible. The  practical  effect  of  the  stiff  rails 
has  been  the  construction  of  larger  and  more 
powerful  locomotives  and  an  increase  of  speed 
on  railroads,  as  shown  by  statistics.  The 
Twentieth  Century  Limited,  on  the  New  York 
Central  &  Hudson  River  Railroad,  and  the 
Pennsylvania  Special  on  the  Pennsylvania  Rail- 
road, are  now  running  from  New  York  to  Chi- 
cago and  return  each  way  in  18  hours. 

The  mechanical  properties  of  stiffness  and 
strength  of  a  section  are  secured  in  the  de- 
sign for  a  given  height  and  weight  of  metal  by 
distributing  as  much  of  it  in  the  head  and  base 
as  far  from  the  neutral  axis  for  the  longitudinal 
stresses  as  requisite  for  the  relations  of  the 
bearing  surface,  guide  and  girder,  denoted  in 
Fig.  2. 

The  mechanical  properties  of  different  sec- 
tions, are  ascertained  and  compared  by  their 
respective  moments  of  inertia  and  moments  of 
resistance,  and  in  the  higher  and  heavier  sec- 
tions they  increase  in  a  faster  ratio  than  the 
weight,  and  cost. —  an  engineering  and  economic 
advantage.     See  Table  No.  I. 

The  different  weights  of  the  sections  have 
from   40   to   45   per   cent     of   the   metal    in    the 


TABLE 

NO.    I. 

Weight    of 
-Section 
in   lbs. 

Height 

in 
inches. 

Width 

of 
Head 
inches 

Moment     of 

Inertia 

4th    Power 

inches 

Moment   of 

Resistance 

cubic 

inches 

Bending    Moments 
carried    per    Section 

for    20,000    lbs. 

Unit    Fiber    Strains 

inch-pounds. 

60 

55 
80 

80 

100 

4.0 

4  5 

5  °  „ 
6.0 

2  11-16 
2  21-32 
3-0 

12.0 
16.0 
26.0 
28  t; 
48-5 

6.7 
7.8 
10.5 
II. 4 
16.6 

134.000 
156,000 
210.000 

22fi,000 
3.'»2.000 

Fi<;.  6.— BARROW  STEEL,  1868. 
XON'-r,RAXULAR. 


Fiti.  7.— loo-LB,  STEEL,   i.gj 
GRANULAR.     GOOD. 


Fig.  8.-^8o-L15.  STEEL.     CO.\RSE.  Fig.  9.— SAME  STEEL  AS  XO.  8. 

GRANIT.AR,  7902.  CRUSHED  IN  THE  BEARL\G  Sl'RFACE. 


Fia.   10. — loo-LB.   SI  EEL. 
COARSE  GRANULAR,  1900. 


Fig.   II.— 80-LB.   STEEL.     GRAXCLAK. 
GOOD,  1902. 
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head,  yj  to  40  in  the  base,  and  20  to  23  in  the 
web.  The  bearing  surface  is  crowned  with  a 
radii  of  12  or  14  inches,  while  the  upper  corner 
radii  are  5/16  or  3/8  of  an  inch.  The  fishing 
angles  of  the  head  and  base  are  13  or  14  de- 
grees, according  to  the  design  —  the  latter  being 
the  best  to  take  up  the  wear  of  the  splice  bars. 
The  web  is  joined  to  the  head,  in  the  best  de- 
signs, by  fillets  of   1/2  inch  radii. 

The  increased  mechanical  element  of  stiffness 
of  rails  lessens  the  deflections  for  a  given  load, 
while  the  strength  reduces  the  unit  fibre  strains, 
therefore  augments  the  capacity  for  larger  bend- 
ing moments  and  better  distribution  of  the 
wheel  effects  to  the  cross-ties  and  ballast;  but 
the  wheel  contact  pressure  intensity  per  square 
inch  in  the  bearing  surface  is  increased. 

Standard  sections  of  given  weights,  varying 
by  increments  of  5  pounds  per  yard,  have  been 
designed,  with  definite  mechanical  properties, 
and  are  manufactured  as  commercial  products. 
My  standards  consist  of  15  sections  of  50  to  105 
pounds  per  yard.  There  are  three  duplicate 
weights,  but  of  different  mechanical  properties. 

The  80-  and  lOO-pound  for  main  lines  are 
in  most  general  use,  and  the  65,  70,  and  75  for 
branch  lines,  though  the  So-pound  will  soon  be 
a  requisite.  The  New  York  Central  &  Hudson 
River  Railroad  commenced  to  lay  my  6-inch 
100-pound  section  in  1892,  and  that  weight  has 
become  the  standard  for  the  Eastern  trunk  lines. 

The  A.  S.  C.  E.  standards  are  from  20  to  100 
pounds  per  yard.  The  English  standards  for 
flat-bottom  sections  are  of  the  same  weights, 
for  use  in  India. 

"Bull  Head"  sections  are  standards  for  Eng- 
land. 

The  superstructure  of  the  track,  for  Ameri- 
can, English,  French,  and  German  steam  rail- 
roads, is  flexible,  on  an  elastic  roadbed  as  the 
foundation,  and  under  the  area  of  the  wheel 
bases  of  the  locomotives  and  cars  to  be  loaded 
as  uniformly  as  possible,  by  pressures  which  can 
be  sustained. 


and  their  generated  forces,  until  the  total  re- 
sistance equals  their  effects. 

The  ballast  and  roadbed  are  compressed  from 
one  fifth  to  one  third  of  the  total  amount  of  the 
temporary  subsidence  of  the  rail,  and  the  latter 
is  affected  for  a  depth  of  12  to  20  feet,  according 
to   its  material,  construction,  and  stability. 

The  rails  are  loaded  only  by  the  rolling 
wheel  contacts,  which  bend  tliem  downward 
under  the  wheels,  as  indicated  in  Fig.  i  —  the 
positive  bending  moment  —  while  in  the  wheel- 
spacing  the  flexure  is  upward  —  the  negative 
bending  moment;  shearing  stresses  connecting 
tlie  bending  moments  at  the  points  of  flexure. 

The  rail  section  therefore  resolves  and  dis- 
tributes its  wheel-load  effects  by  longitudinal 
components  of  stress,  and  produces  compression 
in  the  metal  above  the  neutral  surface  directly 
under  the  wheels,  and  below  tension.  Either  side 
of  the  wheels  in  the  spacing  the  stresses  are 
reversed  at  the  points  of  flexure,  the  wheel- 
space  controlling  the  span  of  the  bending  rail 
more  than  that  of  the  cross-ties.  See  Strem- 
matograph  Test  No.  257. 

The  strain  in  the  metal  of  the  rails  is  con- 
tinuous for  the  entire  wheel  base  of  the  loco- 
motive, and  not  discontinuous  per  wheel.  Com- 
parisons for  precision  of  the  stresses  under 
locomotives  of  the  same  or  different  types  must 
include  the  total  effects  from  all  of  the  wheels 
as  though  distributed  from  their  centres  of 
gravity.     See  Test  No.  257. 

The  tests  of  the  unit  fibre  strains  upon  the 
same  track  show  that  reducing  the  wheel-spac- 
ing decreases  the  total  bending  moments,  and 
distributes  the  load  more  favorably  upon  the 
foundation.  This  is  confirmed  in  practice  by 
the  excellent  results  by  the  Ten-wheel,  Pacific, 
and  Consolidation  types  of  engines. 

Three  Essential  Prineiltles  of  the  Rail  Sec- 
tion as  an  Engineering  Structure. — First :  The 
top  as  the  bearing  surface  for  the  rolling  wheel 
contacts. 

Second :  The  side  of  the  head,  as  the  guide 
for  the  wheel  flanges. 


Fig.  1. —  The  broken  line  indicates  the  "  Trackmen's  Surface,"  while  the  surface  of  the  rail  under  the 
driving  wheels,  the  Constrained  Beam  in  the  General  Depression.  The  cross-ties,  ballast,  and 
sub-grade  are  depressed  decidedly  under  the  speciiic  deflections  of  the  rails  by  the  wheel  con- 
tacts. 
The  positive  bending  moments  under  the  wheels,  and  the  negative  constraining  bending  moments 
in  the  wheel  spacing,  with  their  respective  fiber-strains,  are  indicated  in  the  rails.  The  centers 
of  gravity  of  the  engine,  locomotive,  and  tender  are  marked  by  a  dot  in  their  respective  posi- 
tions.    Vertical    scale   of   the    General    Depression    is   24   times   that    of    the    locomotive. 


The  stiff  rail  section  is  the  most  conservative 
and  useful  member  of  the  superstructure  for 
this  purpose,  and  advantage  is  taken  of  this  fact 
in  the  construction  of  the  American  equipment, 
by  distributing  the  total  load  on  several  wheels. 
The  rails,  cross-ties,  and  ballast,  as  illustrated 
by  Fig.  I,  are  depressed  from  the  trackmen's 
surface  —  represented  by  the  broken  line  —  % 
to  f^  of  an  inch,  to  the  loaded  running  surface 
in   the   general    depression,   by   the   wheel    loads 


Third:  The  entire  section  as  a  girder,  to 
distribute  the  wheel-loads. 

Tliese  are  designated  as  bearing  surface, 
guide,  and  girder,  and  illustrated  by  Fig.  2. 

These  three  principles,  embodied  in  a  solid 
section,  apply  to  limber  or  stiff  rails,  though  the 
mechanical  properties,  as  vertical  stiffness  and 
strength,  will  increase  as  the  height  and  weight 
are  augmented.     See  Table  No.  i. 

The   numerous   types   of  rail   sections   which 
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have  been  designed,  used,  and  sustained  the 
service,  since  the  installation  of  the  railroads, 
are  those  only  in  which  the  bearing  surface, 
guide,  and  girder  have  been  fabricated  in  a 
solid  piece. 

The  strap-iron  rails  on  wooden  or  stone 
stringers,  the  compound  rails  of  two  or  three 
pieces  fastened  together  by  rivets  or  bolts,  all 
failed  as  engineering  structures,  from  mechan- 
ical and  metallurgical  inefficiency,  after  short 
service,  as  the  wheel-loads  increased. 


I'"lG.   2. —  The  Rail  Section  as  an  Engineering  Structure 
of  One  Piece  of  Metal. 

Physical  Properties. — Sections  of  iron  or 
steel  have  values  as  engineering  structures  ac- 
cording to  their  physical  properties.  The  metal 
for  the  rail  as  the  bearing  surface,  guide,  and 
girder  has  therefore  three  requisite,  dissimilar, 
but  not  inconsistent,  functions  to  unite  and 
serve  by  its  physical  properties. 

First:  The  metal  of  the  bearing  surface 
under  the  rolling  wheel  contacts,  in  distributing 
its  loads,  resists  deformation,  shear  and  wear, 
principally  by  its  mass  hardness  and  cubic  elas- 
ticity, and  requires  homogeneity,  solidity,  and 
malleability. 

Second :  The  metal  of  the  side  of  the  head, 
as  the  guide  for  the  passing  wheel  flange,  re- 
sists abrasion  best  by  its  cell  hardness  and 
tenacity. 

Third :  The  metal  as  the  girder  to  distribute 
the  wheel-loads,  should  provide  for  the  bending 
moments,  and  consequent  unit  fibre  strains,  by 
less  than  one  half  of  its  elastic  limits  of  linear 
elasticity. 

The  utility  and  durability  of  a  rail  section 
depend,  therefore,  upon  the  mechanical  prop- 
erties of  its  design,  in  combination  with  the 
physical  properties  of  the  material  out  of  which 
it  is  fabricated. 

Bearing  Surface. — The  functions  of  the  sec- 
tion as  a  girder,  for  safety  in  distributing  the 
wheel-loads,  control  the  physical  properties  of 
the  metal  which  may  be  provided  for  the  bear- 
ing surface  and  guide.     See  Fig.  2. 

The  head  of  the  rail  must  have  sufficient 
width  to  form  the  bearing  surface,  to  enable 
the  metal,  by  its  mass  hardness,  to  receive  and 
sustain  the  wheel-loads  without  rapid  wear  or 
decided  permanent  set  as  they  roll  over  the 
rail.  The  metal  in  both  the  wheel  and  the  bear- 
ing surface  of  the  rail  resists  the  intensity  of 
pressure  per  square  inch  by  its  cubic  elasticity. 
and  to  be  efficient  requires  homogeneous  solid 
m.etal. 


Tlie  rails  from  the  upper  parts  of  the  ingots 
often  have  an  exterior  layer  of  metal  of  normal 
chemical  composition,  but,  owing  to  liquation 
in  the  fluid  metal  of  the  ingot,  encloses  a  core 
of  harder,  more  fusible  steel,  containing  oc- 
cluded gases  affecting  the  homogeneity  and 
solidity  of  the  rail-head. 

Such  steel  cannot  sustain  the  heavy  contact 
pressures  of  loo.ooo  poimds  to  200.000  pounds 
or  more  per  square  inch,  without  flow  or  dis- 
tortion, as  its  limits  of  cubic  elasticity  are  re- 
duced by  the  unsound  metal. 

Slight  porosity  in  the  steel,  from  entangled 
gas  in  the  columnar  structure  one  eighth  of  an 
inch  under  the  bearing  surface,  develops  into 
a  defect  under  the  traffic  and  a  small  piece  be- 
comes loosened  and  flakes  from  the  inside  upper 
corner.  If  the  metal  of  the  head  of  the  rail  is 
of  coarse  te.xture  and  unsound,  it  crushes  for 
one  eighth  to  one  fourth  of  an  inch  under  the 
wheel  treads,  and  rapidly  wears.  See  Figs.  8, 
9,  and  10. 

Beneath  the  rolling  wheel  contacts  the  pres- 
sures are  distributed  both  to  the  rail  as  the 
bearing  surface  and  girder,  by  an  area  of  steel 
from  one  tenth  to  one  half  of  a  square  inch, 
which  resists  flow  by  support  of  the  contiguous 
metal  around  and  under  the  point  of  contact. 
While  there  is  a  slight  compression  of  the  metal, 
owing  to  its  elasticity,  it  does  not  take  a  de- 
cided permanent  set  if  solid,  except  by  slight 
flow  upon  the  extreme  contour  of  the  contact, 
to  conform  by  its  malleability  to  the  average 
rolling  wheel   tread. 

Stremmatograph  tests  on  different  sections 
show  that,  as  the  stiffness  increases,  the  unit 
fibre  stresses  decrease,  though  the  bending  mo- 
ments carried  to  make  a  smooth  running  track 
are  augmented.  This  amplifies  the  wheel  con- 
tact pressure  intensity  per  square  inch,  impos- 
ing more  work  upon  the  metal  in  the  bearing 
surface  from  the  mechanical  relations  it  sustains 
as  part  of  the  rail  section  in  the  more  efficient 
girder  or  engineering  structure.  The  quantity 
of  metal  in  the  bearing  surface  is  limited  in 
width  of  head,  and  reliance  for  effective  service 
must  be  upon  sound  metal  of  good  physical 
properties. 

The  axle  loads,  speed,  and  expended  tractive 
effort  produce  two,  three,  or  more  times  the 
burden  by  the  passing  wheels  on  the  bearing 
surface  of  the  present  stiff  rails  than  was  borne 
by  the  former  limber  sections. 

The  bending  moments  carried  by  the  light 
rails  were  only  from  150,000  to  200,000  inch- 
pounds  under  the  heaviest  driving-wheel  loads 
of  the  locomotives.  On  the  s^^-inch  80-pound 
tails,  under  the  present  wheel-loads,  they  are 
from  250.000  to  400.000  inch-pounds,  while  on 
the  stifT  6-inch  rails  they  may  be  from  400,000 
to  500.000  inch-pounds.     See   Table  No.   i. 

The  physical  properties  of  the  best  early  steel 
rails  were  usually  adequate  for  their  conditions 
of  service. 

The  metal  in  the  section  was  of  fine  texture, 
solid,  homogeneous,  and  in  the  bearing  surface 
had  malleability  when  its  limits  of  cubic  elas- 
ticity were  surpassed,  and  ductility  as  a  girder 
when  its  limits  of  linear  elasticity  were  exceeded. 

It  is  understood  that,  with  the  increase  of 
the  stiffness  and  strength  of  the  section,  the 
unit  fibre  strains  would  be  decreased  in  the 
heavy  and  stiff  rails. 
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It  is  not  known  that,  due  to  the  looseness  of 
the  rails  on  the  cross-ties,  the  latter  in  the  bal- 
last, and  the  depression  of  the  roadbed  to  carry 
the  wheel-loads,  the  bending  moments  auginent 
with  the  stiffness  of  the  rails.  This  reduces 
slightly  the  area  of  contact  between  the  rail- 
head and  the  wheel-tread,  and  increases  the 
intensity  of  the  pressure  per  square  inch,  which 
has,  and  can  be  sustained  by  metal  of  sufficient 
physical  properties. 

'The  Guide.  The  Side  of  the  Head  for  the 
Passing  IVhcel  Flanges. — A  track  of  which  the 
alignment  is  nearly  all  tangent,  the  functions  of 
the  metal  exercised  principally  will  be  in  the 
bearing  surface,  and  for  the  entire  section  as  a 
girder  to  sustain,  guide,  and  distribute  the  wheel- 
loads. 

The  fillet,  in  the  throat  of  the  flange  of  the 
wheels,  by  practically  a  rolling  contact  with  the 
upper  corner  of  the  head,  becomes  sufficient  to 
guide  the  passing  trains  without  undue  abra- 
sion. 

The  three  functions  of  the  metal  are  re- 
quired on  curves,  especially  with  combined 
gradients,  to  guide  and  change  the  direction  of 
the  trains,  by  the  passing  w^heel  flanges,  which, 
by  the  pressure  required,  produces  severe  cut- 
ting abrasion  on  the  inside  rail-head,  and  on  the 
opposite  rail  wear  and  flow  of  metal  in  the  bear- 
ing surface  by  the  wheel  treads. 

The  loss  of  metal  on  the  side  of  the  head  of 
the  rail,  as  the  "guide,"  by  abrasion  from  the 
wheel  flanges,  is  3  to  10  times  more  rapid  than 
from  the  same  wheel  treads  in  the  bearing  sur- 
face. 

Rails  of  a  quality  of  metal  which  on  tan- 
gents will  wear  6  to  10  years,  on  curves  com- 
bined with  heavy  gradients  may  become  flange- 
worn  in  12  to  18  months. 

Rails  require  width  of  head,  tough,  tenacious 
metal  of  fine  texture,  and  hard  as  permissible, 
for  the  girder,  to  withstand  long  tlie  abrasion 
of  the  wheel  flanges. 

The  Entire  Section  as  a  Girder  and  Engi- 
neering Structure. — Provision  for  the  mechanical 
properties  of  the  section  is  made  in  the  design, 
while  as  a  metallurgical  product  the  requisite 
physical  qualities  must  be  secured  by  the  chem- 
ical composition,  heat  treatment,  and  method  of 
manufacture,  a  series  of  difficult  problems. 

Safety  is  the  first  consideration,  and  the 
physical  qualities  must  be  confined  to  those  for 
the  bearing  surface,  guide,  and  girder,  which 
will  withstand  the  service  of  the  rail  in  the 
track  without  fragility  in  the  cold  weather, 
which  would  render  them   unsafe. 

The  rail  section  as  the  girder,  distributing 
its  wheel-loads  by  longitudinal  components  of 
stress,  must  be  made  of  a  metal  which  permits, 
by  its  elasticity,  the  necessary  flexures  of  the 
rails  to  carry  the  moving  trains.  The  unit  fibre 
strains  in  the  limber  steel  rails  were  high,  for 
those  with  elastic  limits  of  only  30,000  to  35.000 
pounds  were  limited  to  .001  of  an  inch  extension 
per  inch,  before  acquiring  sets  in  service.  Those 
in  which  the  elastic  limits  were  from  45,000 
to  56,000  pounds  only  were  capable  of  sustaining 
the  unit  fibre  strains  of  the  bending  moments 
due  to  the  wheel  effects,  without  taking  sets  in 
the  track. 

Unit  fibre  stresses  of  25.000  to  35.000  pounds 
under  high-speed  trains  are  to  be  expected  in 
the  rails,  for  they  must  sustain  the  wheel-loads 


of  the  locomotives,  the  dynamic  effects  due  to 
speed,  and  those  due  to  the  expended  tractive 
effort. 

The  maximum  unit  fibre  stresses  in  rails 
under  daily  trains  are  often  two  and  three  times 
higher  than  is  considered  permissible  for  bridge 
members.  In  rails,  a  stress  under  the  wheels 
of  either  compression  or  tension  lasts  but  a 
fraction  of  a  second  before  reversal,  while  in 
bridge  members  a  stress  may  continue  for  sev- 
eral seconds. 

The  sound  metal  in  the  heavy  and  stiff  sec- 
tions, which  is  enduring  the  service,  has  elastic 
limits  of  55,000  to  60,000  pounds  —  nearly  equal 
to  the  ultimate  strength  of  the  steel  used  for 
bridge  members  —  and  in  addition  has  an  elon- 
gation of  15  to  20  per  cent  in  two-inch  speci- 
mens. 

The  Barrow  or  other  brands  of  early  limber 
steel  rails,  in  which  the  elastic  limits  ranged 
from  53,000  to  56,000  pounds  per  square  inch, 
proved  sufficient  for  the  bearing  surface,  the 
guide,  and  the  girder,  for  their  limited  mechan- 
ical properties  and  wheel-loads.  The  actions  of 
the  limber  sections  as  engineering  structures  in 
the  track  are  illustrated  in  Figs.  Nos.  3  and  4, 
by  a  reproduction  of  a  portion  of  one  of  the 
original  diagrams  by  the  Track  Indicator,  of 
the  surface  undulations  of  10  rails.  In  Fig.  3 
the  joints  are  worn  and  low,  and  gave  shocks 
to  each  passing  wheel.  The  rails  did  not  form 
a  continuous  girder  for  the  strains  in  the  gen- 
eral depression.  The  undulations  as  measured 
were  12  feet  per  mile. 

Fig.  4  is  from  10  new  rails,  poorly  finished 
at  the  mills,  and  the  cross-ties  cut  in  the  rail 
seats.     Undulations,  8  feet  per  mile. 

Fig.  5  is  from  10  stiff  6-inch  100-pound 
rails  upon  the  same  roadbed  as  No.  4,  the  joints 
not  being  indicated ;  the  undulations,  I  foot  9 
inches  to  2  feet  per  mile. 

The  stiff  5J^-inch  80-pound  rails  do  not 
show  the  joints  until  after  years  of  service. 
Undulations,  2  feet  and  9  inches  per  mile. 

Figs.  6  to  II,  inclusive,  are  photomicrographs 
of  the  structure  of  steel  rails,  each  magnified  50 
diameters. 

Fig.  6  is  from  a  Barrow  rail  1868,  and  nearly 
all  of  the  early  steel  rails  had  a  similar  struc- 
ture. It  is  of  fine  texture,  and  has  high  limits 
of  cubic  elasticity.  The  steel  was  0.40  in  carbon 
and  rolled  from  hammered  ingots  and  blooms 
at  a  low  temperature.  The  output  was  less  than 
200  tons  per  day  and  sold  for  $120  in  gold  per 
ton. 

The  steel  for  the  heavy  sections  should  be 
of  fine  te.xture,  sound,  homogeneous,  and  tough, 
though  more  difficult  to  secure  than  in  light 
sections. 

The  chemical  composition,  according  to  the 
weight  of  the  section,  ranges  as  follows :  Car- 
bon 0.50  to  0.65,  manganese  0.90  to  1.20,  silicon 
0.10  to  0.20.  phosphorus  and  sulphur,  each  not 
to  exceed  0.07.  In  ores  containing  o.io  in  phos- 
phorus, the  carbon  is  reduced  10  to  15  points. 

Tlie  ingots  are  bloomed  in  trains  and  rolled 
direct  into  rails  at  some  mills,  and  in  others  the 
blooms  are  reheated  for  final  rolling. 

The  structure  for  the  finished  rails  is  gran- 
ular and  often  too  coarse  for  durable  service  in 
the  bearing  surface  and  guide,  and  fragile  as 
the  girder. 
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Attention  is  given  to  the  rolling  and  finish- 
ing temperatures,  to  improve  the  strncture. 

Fig.  7  shows  the  structure  of  the  first  6-inch 
lOO-pound  rails  rolled  0.60  in  carbon,  and  has 
rendered  excellent  service  under  the  heavy 
wheel-loads. 

I'ig.  8  is  from  an  80-pound  rail,  0.45  carbon 


ported   joints,  has   not   been   excelled    for   long, 
efficient  service. 

The  number  of  cross-ties,  7x9  inches.  8  feet 
or  8  feet  6  inches  long,  range  from  16,  18,  to  20 
per  33-foot  rail.  The  ballast  is  of  gravel  or 
broken  stone,  8  to  12  inches  in  depth,  under  the 
cross-ties  in  the  main  line  tracks. 


Fig.  3. —  Surface  undulations  ^yi   inch  65  lb.  rails   18 


Joints   low    and  worn. 


Fig.  4- 


.  Surface  undulations,  4 '/J   inch  65  lb.  new  rails 


Wavy  finish   and  cross-tics  cut  in   rail  seats. 


YiG,   5. —  Surface  undulations  6  inch   100  lb.  rails   1892.     Joints    do    not    show    their    location. 

and  o.io  in   phosphorus  —  coarse,  granular,  and  The  periods  of  time  which  indicate  the  cor- 

contains  occluded  gases.  relations    between    the    sections    as    engineering 

Fig.  9,  from  the  same  rail,  shows  the  struc-  structures    and    the    driving-wheel    loads,    show 

ture   as  crushed   for  one   fourth   of   an   inch   in  that  they  have   doubled   practically  on  the   stiff 

depth  in  the  bearing  surface.  steel  sections  in  the  last  15  years. 

Fig.  10  is  from  a  lOO-pound  rail  of  about  the  The   railroad   companies  have  been  quick  to 

same     chemical     composition     as     No.     8,     and  take    advantage   of   such    realities,   by    replacing 

crushed    as    a    frog    point    after    three    months'  their    limber    by    80-,    go-,    and    lOO-pound    stiff 

service.     The  coarse  structure  has  low  limits  of  rails  as  the  only  and  most  economic  method  by 

cubic  elasticity  and  is  fragile.  which  earnings  could  be  saved,  from  an  average 

Fig.    II    is   from   an  80-pound   rail    which   is  freight  rate  of  less  than  I  cent  per  mile, 

rendering   good    service.     The   coarse    structure  ^^^^^  ^^   ,.     drtvinc-wheel  lo.\ds  in  rel.\tion 

of  Figs    8  to  10,  inclusive,  was  due  to  the  ex-  ^^  sections  of  rails. 

cess.ve  heating  and  high  phosphorus.  ^^^^.^^                       ^^^^                p^^^^^         ^,,,^^, 

Rails  m  large  sections  have  and  can  be  made,     g  .^^^ ,8.6101833  1.700  to    4.000 

by   proper  care   in  manufacture,   which   will   be     iron    tee 183310  1863  7,00010  10,000 

durable  Light    steel 1863  to  1890  10,000  to  13,000 

The  6-inch   loo-pound  rails  of  elastic  limits  Heavy  and  stiff  steel.. 890  to  1905           20,000  to  25.000 

of  60.000  pounds  per   square   inch,   laid   on   the  I  was  able  to  estimate  and  state  the  reduced 

"In-bound     Main"    at    Grand    Central     Station,  undulations   the   stiff   rails   would   record   under 

New  York,  in  1895,  have  carried  over  300.000,000  my  Track  Indicator  before  they  were  rolled   in 

tons,  with  only  a  loss  in  height  of  3/32  of  an  1^3.     They  denoted  higher  standards  than  had 

inch  in  the  bearing  surface,  exceeding  the  ser-  been  previously  attained,  and  seemed  improbable 

vice  of  any  light  sections.  to  officials. 

Rails  at   the  mills  are  manufactured  in  two  The  computed  results  for  the  Boston  &  Al- 

standards  of  length,  30  and  33  feet,  with  10  per  bany    Railroad,    with    its    curvature    and    heavy 

cent  of  shorts.     They  are  laid  in  the  track  with  gradients,    were,    that    the    condition    of    track 

either   alternate   or   opposite   joints,   the   former  would  be   indicated   between  the   15th  and    i6th 

being  genera!  in  America  and  the  latter  on  the  lines  on  the  condensed  diagrams. 

Continent.     The    joints    may    be    suspended    or  The   company    commenced    to    lay   their   95- 

supported,  the  former  being  common,  though  the  pound  rail   in   1891,  completed  the  line  in   1897, 

latter   prove   to   be   the   more   efficient    for   long  and  the  average  sum  of  the  undulations  per  rail 

service,  in  making  the  rails  a  uniform,  continu-  per    mile,    for    the    track    inspection,    was    15.42 

ous     girder     under     the     passing     trains.     The  lines  on   the   condensed   diagrams.     I   made   the 

types  of  joints  as  commercial  products  are  nu-  rails  of  0.60  to  0.65   in  carljon,  the  phosphorus 

merous.     The  plain  angle  bar,  with  a  thin  web  not  exceeding  0.06,  and  they  were  smoothly  fin- 

which  can  be  punched  out  of  steel  of  55,000  to  ished  at  the  mills,  to  achieve  definite  effects. 

60,000  pounds  elastic  limits,  when  in  36-  or  40-  The  practical  results  since  the  transition  from 

inch  lengths  with  6  bolts,  forming  three-tie  sup-  the  limber  to  the  stiff  sections  show  that  it  has 
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been  imperative  to  introduce  them,  to  carry  the 
greater  wheel-loads  and  check  the  rapid  destruc- 
tion of  the  cross-ties,  which  cost  twice  as  much 
as  the  rails.  The  railroads  have  been  enabled, 
without  any  other  attention  to  the  roadbed,  to 
double  practically  the  capacity  of  their  tracks, 
by  the  increase  of  60  to  100  per  cent  in  the 
stiffness  of  their  rails. 

The  important  purpose  in  the  construction  of 
the  superstructure  of  the  track  is  to  reduce  and 
distribute  the  wheel-loads  to  such  pressures,  as 
the  cross-ties  and  roadbed  can  sustain  several 
thousand  repetitions  without  decided  permanent 
change,  and  the  transition  from  the  limber  to 
the  stiff  rails  has  shown  that  this  is  the  quickest 
engineering  construction  to  load  the  foundation, 
for  increased  capacity. 

Another  method  of  distributing  the  loads  and 
reducing  their  intensities  to  the  ballast  is  by 
close  wheel-spacing  of  the  locomotives  and  cars 
—  a  feature  of  American  practice. 

The  cross-ties  under  the  limber  sections  were 
cut  out  in  the  rail  seats  by  the  intense  pres- 
sures, while  the  ballast  was  overloaded  to  sus- 
tain 3.000  to  4,000  pounds  per  square  foot.  The 
stiff  rails  check  the  mechanical  abrasion  of  the 
cross-ties,  which  can  now  be  treated,  and  by  that 
process  add  many  years  to  their  service. 

The  stiff  and  strong  sections  have  enforced 
replacing  the  iron  and  steel  bridges  with  those 
capable  of  carrying  as  heavy  equipment  as  the 
rails. 

The  enlargement  of  the  passenger  locomo- 
tives —  which  had  not  been  possible  on  the  lim- 
ber steel  sections,  owing  to  their  weakness  as 
girders  —  made  rapid  progress  on  the  stiff  rails, 
and  in  the  Atlantic  types  now  (1905)  weigh 
145  tons,  while  in  the  Pacific  types  161  tons. 

Equally  useful  to  the  railroads  and  com- 
munity, beside  the  fast  trains,  has  been  the  pos- 
sibility of  increasing  the  weight  of  the  passen- 
ger, express,  and  mail  trains  to  500  or  600  tons, 
and  run  them  upon  schedules  but  little  slower 
than  those  at  high  speeds  and  limited  weight, 
the  resistance  being,  on  stiff  rails  at  55  miles, 
per  hour  about  11  and  10  pounds,  respectively. 

Freight  locomotives  of  four,  five,  and  in  one 
type  six,  pairs  of  driving  wheels,  weight  from 
150  to  175  tons,  are  not  severe  on  the  tracks  of 
stiff  rails,  when  distributing  their  load  and  ex- 
pended tractive  effort  under  so  many  drivers. 
Freight  trains  of  2,000,  3.000,  and  4,000  tons  are 
in  daily  operation,  compared  to  those  of  500  or 
600  tons  on  the  limber  rails. 

The  resistance  of  heavy  trains  is  less  per  ton 
than  those  of  smaller  units.  Freight  cars  of 
60,000,  80,000,  or  100,000  pounds  capacity,  with 
a  spacing  not  exceeding  18  or  20  feet  between 
the  inside  wheels  of  the  trucks,  make  the  gen- 
eral depression  of  the  track  continuous  from 
the  front  pilot  wheel  to  the  rear  wheel  of  the 
train.  The  foundation  is  loaded  more  favor- 
ably, and  the  train  resistance  decreased. 

The  greater  capacity  of  freight  cars  has  re- 
duced the  freight-train  mileage,  effecting  an 
economy.  In  1893  the  freight-ton  miles  in  the 
United  States  were  93,588,111,833,  and  the 
freight-train  miles  508,719.506.  In  1903  it  was 
173,221,278,993  ton-miles,  and  the  freight-train 
miles  only  526.312.433.  an  increase  of  79,633,- 
167,160  ton-miles,  for  less  than  4  per  cent  more 
mileage. 

This    teaches    the    correlations    between    the 


enlarged  equipment  on  the  stiff  and  strong  rails. 

The  smootlicr  track  on  the  stiff  rails  re- 
duces the  train  resistance  by  causing  the  centres 
of  gravity  of  the  wheels  to  roll  forward  with 
limited  undulations,  and  this  in  turn  the  cen- 
tres of  gravity  of  the  bodies  of  the  locomotives 
and  cars,  one  of  the  important  factors  in  the 
recent  progress  of  transportation.  This  fact  of 
track  construction  and  maintenance  has  not  at- 
tracted academic  discussion,  but  it  does  receive 
consideration  and  work  as  the  railroad  com- 
panies look  to  the  physical  condition  of  their 
tracks  and  the  high  standards  of  maintenance 
for  economy  and  safety  of  operations.  The  ex- 
penditure for  labor  by  the  railroad  companies  of 
the  United  States  in  1903  was  $139,000,000  to 
maintain  the  surface  of  the  tracks.  This  sum 
represents  annually  nearly  i  per  cent  of  the 
total  cost  of  the  investment  and  construction  of 
the  railroads. 

The  permanent  way,  composed  of  so  many 
members  safely  but  not  rigidly  connected,  does 
not  become  a  conservative  system  in  which  the 
strains  incident  to  the  passing  locomotives  and 
cars  may  be  mathematically  traced  in  their  dis- 
tribution in  the  rails,  cross-ties,  ballast,  and  sub- 
grade,  as  in  bridge  members  with  rigid  connec- 
tions. 

The  International  Railway  Congress,  at  its 
second,  third,  fourth,  and  fifth  sessions,  had 
elaborate  mathematical  papers  and  discussions 
upon  the  subject  based  upon  the  consideration 
of  static  wheel-loads,  then  assuming  what  would 
take  place  under  rolling  loads. 

The  conclusions  were  not  accepted  in  this 
country,  in  some  respects,  for  they  were  not  in 
accordance  with  the  results  of  experience  of 
distributed  wheel-loads  of  American  practice. 

Prof.  A.  Flamaclie,  chief  engineer  of  the  Bel- 
gian railways,  considered  all  of  the  previous 
papers,  and  in  the  January  Bulletin,  1904,  of 
the  International  Railway  Congress,  Brussels, 
presented  30  pages  of  mathematical  investiga- 
tions, and  concludes  that  the  problem  of  what 
occurs  in  the  rail  under  the  rolling  loads  cannot 
be  stated  without  more  instrumental  investiga- 
tions for  analysis. 

Measurements  of  the  unit  fibre  strains  in  the 
rails  under  moving  trains  have  not  been  made 
abroad. 

I  ascertain  the  unit  fibre  strains  in  the  rails 
under  the  moving  locomotives  and  cars  by  means 
of  my  Stremmatograph,  an  instrument  of  preci- 
sion, which  segregates  five  inches  in  length  of 
the  base  and  records  on  a  phosphor  bronze 
slide  the  elongation  and  compression  of  the 
metal  due  to  the  passing  wheel-loads. 

The  strains  are  measured  under  a  special 
microscope,  and  from  the  modulus  of  elasticity 
of  the  steel  the  unit  fibre  stresses  in  pounds  are 
ascertained.  Then  from  the  factors  expressing 
the  mechanical  properties  of  the  section  the 
bending  moments  of  the  wheel  effects  are  de- 
termined, as  exhibited  in  Test  No.  257,  one  of 
a  series  of  precision,  on  stiff  rails,  to  trace 
the  distribution  of  the  stresses  under  the  mov- 
ing locomotives.  This  seems  to  be  for  all  the 
wheel  contacts,  as  though  distributed  from  the 
centre  of  gravity  of  the  locomotive,  in  accord- 
ance with  mechanics. 

The  test  was  repeated  for  the  same  train  30 
December,  and  the  total  stresses  compared 
within  less  than  J4  per  cent.     The  average  sum 
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of  the  positive  bending  moments  for  both  was 
11.48  inch-pounds  per  pound  of  static  load  on 
5^-inch  80-pound  rail.  Similar  tests  upon 
6-inch  IOC-pound  rails,  at  slower  speeds,  have 
been  secured,  of  equal  precision.  The  wheels 
must  be  perfect,  and  the  engines  performing 
the  same  work,  for  tests  of  precision.  Engines 
with  swing  trucks  do  not  give  high  degrees  of 
exactness. 

The  tests  also  enable  comparisons  to  be  made 
between  the  types  of  locomotives  in  distributing 
their  loads  upon  the  rails. 


At  the  same  place,  date,  and  speed  as  Test 
No.  257,  a  lo-wheel  locomotive,  weight  282,900 
pounds,  drawing  the  "Southwestern  Limited," 
weight  910,000  pounds,  the  positive  bending  mo- 
ment was  9.82  inch-pounds  per  pound  of  static 
load,  for  one  rail.  The  closer  wheel-spacing  of 
the  heavier,  larger,  and  stronger  locomotive, 
distributing  its  expended  tractive  effort  under 
six  instead  of  four  drivers,  was  easier  on  the 
foundation  or  sub-grade  than  the  eight-wheel 
type.  This  had  been  inferred  from  practice,  and 
now  confirmed  by  measurements. 


NEW    YORK  CENTRAL   &   HUDSON   RIVER   RAILROAD. 

P.  H.  Dudley's  Stremmatograph  Tests,  23  Dec.  1899. 
No.  257.  Track,  No  l.  Location,  6°  curve  600  feet  west  of  mile  post  No.  10.  Rail  5^^  inch, 
80-pound.  Moment  of  inertia,  28.5  4th-power  inches.  Cross  ties.  Length,  8  feet.  Width,  9 
inches.  Thickness.  6  inches.  Wood,  Y.  P.  Weight,  155  pounds.  No.  18  per  30  feet  rail. 
Average  weight  of  superstructure  per  yard,  449  pounds.  Three-tie  supported  joints,  36-inch 
splice  bars,  stone  ballast.  Train  No.  51,  Empire  State  Express.  Number  of  cars,  4.  Weight, 
430,000  pounds.  Locomotive  No.  870.  Weight :  trucks,  44,500  pounds  ;  drivers,  86,500  pounds ; 
tender.  8g,ooo  pounds :  total,  220,000  pounds.  Speed,  42  miles  per  hour.  Temperature,  40°  F. 
The  apparent  mean  unit  fibre-stresses  in  the  base  of  one  rail  were  as  follows  in  pounds: 


Per  wheel  base  of 
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Wheel    effects 
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Z     .£ 


Extra    wave    preceding   truck    wheel 

Compression  in  front  of  truck  wheel 

^   Tension   under   front  truck  wheel 

Compression    between    front    and    rear    truck 

wheel    

O    Tension  under  rear  truck  wheel   

Compression   between   truck   wheel   and   front 

12  driver     

>  1—0    Tension    under    front    driver 

'Z  Compression    between    drivers 

Q' — 0    Tension  under  rear  driver 

Compression    between    rear    driver   and    front 

tender    wheel 

O    Tension   under   front   tender  wheels 

Compression    between     tender    wheels,     front 

truck    

■O    Tension     under     rear     tender     wheel,     front 

truck    

Compression    between    front   and   rear   tender 

trucks     

■^    Tension  under  front  tender  wheel, rear  truck. 
Comjiression    between    wheels   of    rear   tender 

truck    

■O    Tension   under  rear  tender  wheel 

Compression    between    tender   wheel   and   first 

car    wheel 

■0    I'ension  under  front  wheel  of  first  car 

Compression  between  first  and  middle  wheel. 

O    Tension    under   middle   wheel 

Compression  between  middle  and   rear  wheel. 

O    Tension    under    rear    wheel 

Compression  back  of  wheel 

Compression  in  centre  of  wheel  space 

Compression  in  front  of  wheel  of  rear  truck. 
Tension  under  front  wheel  of  rear  truck.... 
Compression      between      front      and      middle 

wheels    

-O    Tension  under  middle  wheel ! 

Compression  between  middle  and  rear  wheel. 

O    Tension   under  rear  wheel 

Compression     between     trucks     of     first     and 
second    cars 
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Test  No.  2^7. — Reduction  of  sum  of  positive 
and  negative  bending  moments  to  one  pound  of 

static  load  for  one  rail : 

Inch-pounds 
Engine,  sum  of  positive  bending  moments.  .  821,245.00 
Engine,  sum  of  P.  B.  M.  per  pound  of  static 

load     12-65 

Engine,  sum   of  negative   bending  moments.     125,234.00 
Engine,  sum  of  N.  B.  M.  per  pound  of  static 

load     192 

Tender,  sum  of  positive  bending  moments..     438,911.00 
Tender,  sum  of  P.  B.  M.  per  pound  of  static 

load     9-75 

Tender,  sum  of  negative  bending  moments..       63,279.00 
Tender,  sum  of  N.  B.  M.  per  pound  of  static 

load 1.40 

Locomotive,    sum    of    positive    bending    mo- 
ments       1,260,156.00 

Locomotive,  sum  of  P.    B.   M.  per  pound  of 

static     load ■ 11.46 

Locomotive,    sum    of    negative    bending    mo- 
ments           188,513.00 

Locomotive,  sum   of   wheel  effects 1,448,669.00 

Locomotive,  sum  of  N.    B.  M.   per  pound  of 

static     load 1.71 

First  car,  sum  of  positive  bending  moments.     663,576.00 
First   car,    sum    of    P.    B.    M.    per   pound   of 

static     load 12.52 

First     car,     sum     of     negative    bending    mo- 
ments           141,187.00 

First   car,   sum    of    N.    B.    M.    per   pound   of 

static     load 2.66 

First  car,  sum  of  wheel  effects 804,763.00 

Weight   of   one-half  of   car,    53,000   pounds. 

The  Stremmatograph  tests  confirm  that  it  is 
the  combined  wheel-loads  and  spacing  which 
produce  the  specific  deflections  in  the  rails,  and 
limit  and  control  them,  more  than  the  flexible 
supports  of  the  cross-ties.  This  fact  is  the 
fundamental  principle  of  the  American  theory 
and  practice  of  loading  favorably  the  sub- 
grade  through  the  distribution  by  their  wheels 
of  the  total  loads  of  the  locomotives  and  cars. 
The  stiff  rails  increased  this  efficiency  to  such 
an  extent  as  to  empower  doubling  the  axle  and 
total  loads  of  the  locomotives  and  cars,  in  the 
past  15  years,  and  at  the  same  time  secure  and 
maintain  smoother  and  better  tracks  than  was 
possible  on  the  lighter  and  limber  rails. 

The  correlations  of  the  stiff  rail  sections  and 
the  equipment  are  demonstrated  and  established 
by  practice  and  analysis  of  tests,  for  under  the 
wheel  contacts  in  the  general  depression  the 
positive  bending  moments  are  constrained  by 
the  negative  bending  moments,  which  check  the 
deflections  under  the  wheels,  similar  to  the  re- 
strained beam  of  mechanics.  To  differentiate 
between  the  functions  of  the  rail  section  and 
the  "restrained  beam"  of  mechanics,  I  designate 
the  rail  section  on  flexible  supports  under  the 
rolling  loads  of  the  locomotive  a  constrained 
beam. 

It  is  unique  in  the  use  of  material  or  beams, 
that  by  a  subdivision  of  the  total  load  of  the 
locomotives  through  the  progressive  wheel  con- 
tacts, such  favorable  loading  and  distribution  are 
made  on  the  rail,  and  foundation  ;  that  the  sec- 
tion by  the  function  of  its  mechanical  properties, 
in  combination  with  its  flexible  supports  and  the 
sub-grade,  is  stiffened  and  strengthened  —  a 
reciprocal  benefit. 

This  has  been  so  advantageous  with  the 
American  type  of  equipment  that  with  all  of 
the  increase  of  axle  and  total  loads,  upon  the 
stiff  rails,  reconstruction  of  the  roadbeds  has 
not  been  required.  The  wheel-loads  carried  are 
heavier  than  those  abroad,  and  with  the  higher 
speed  demonstrate  that  the  essential  running 
stability  is  secured  between  the  equipment  and 
permanent  way,  as  well  as  upon  roadbeds  which 


are  considered  more  rigid.  Baron  Von  Weber, 
director  of  the  state  railways  of  Saxony,  in 
i86g,  published  a  work  on  the  stability  of  the 
permanent  way,  from  his  tests  with  engines  of 
three  pairs  of  drivers  without  trucks.  His 
wheel-loads  did  not  exceed  13,000  pounds,  and 
he  concludes,  erroneously,  that  engines  with  two 
pairs  of  drivers  would  be  preferable,  and  that 
the  cross-tie  supports  should  be  replaced  by  a 
longitudinal  system  for  heavier  wheel-loads. 
His  tests  were  valuable  in  inany  respects,  though 
they  did  not  lead  to  the  consideration  of  all  the 
elements  of  the  running  stability  between  the 
equipment  and  the  permanent  way,  for  we  are 
now  carrying  driving-wheel  loads  twice  as  heavy 
as  those  in  his  investigations. 

The  running  stability  of  the  American  rail- 
roads can  be  augmented  by  9-foot  treated  cross- 
ties,  screw  spikes,  and  attention  to  the  wheel- 
base  of  the  engines. 

The  iron  rail  sections  empowered  the  estab- 
lishment of  the  railroads.  The  present  develop- 
ment, efficiency,  capacity,  and  prosperity  has 
been  in  the  period  of  the  stiff  steel  rail  sections, 
as  engineering  structures,  and  their  correlations 
to  equipment  and  operations  of  railroads. 

P.  H.  Dudley,  C.  E.,  Ph.D., 
New  York  Central  &■  Hudson  River  Railroad. 

Rails  and  Rail  Shooting.  Any  birds  be- 
longing to  the  typical  genera  of  the  family 
Rallida:  are  popularly  called  rails,  probably  in 
reference  to  their  harsh  rattling  cries,  but  the 
name  is  more  particularly  applied  to  certain 
species,  others  being  known  as  marsh  hens, 
crakes,  etc.  The  fainily  is  included  in  the  order 
Grallw  or  Gruifonnes.  Tlie  family  is  a  large 
one  composed  of  numerous  species  of  moderately 
sized  birds  of  generalized  structure,  found  in 
most  parts  of  the  world.  The  body  is  com- 
pressed, the  legs  strong,  the  feet  very  large 
with  long  toes,  which  are  lobately  webbed  in 
the  coots,  the  wings  and  tail  very  short,  the 
bill  strong  and  variously  shaped,  but  never 
greatly  elongated  nor  provided  with  a  sensitive 
tip ;  and  the  colors  are  usually  obscure  and 
sober.  About  35  genera  and  180  species  o! 
Rallida  have  been  recognized,  but  authorities 
differ  concerning  the  retention  of  some  of  the 
more  aberrant  forms  within  the  family.  Three 
subfamilies  are  represented  in  the  North  Amer- 
ican fauna :  the  Fidicince,  or  coots,  with  lobate 
marginal  webs  on  the  toes  and  a  horny  frontal 
shield ;  the  Gallinulince,  or  gallinules,  with  a 
frontal  shield,  simple  toes,  and  usually  richly 
colored  plumage ;  and  the  Rallina:,  or  typical 
rails,  in  which  the  family  characteristics  are  best 
displayed,  and  there  is  no  frontal  shield  nor 
any  webbing  on  the  toes. 

Most  of  the  rails  are  marsh-loving  birds, 
their  long  toes  admirably  serving  to  support 
them  on  the  soft  mud,  and  their  narrow  com- 
pressed bodies  facilitating  movement  among  the 
stems  of  grasses  and  reeds.  Owing  to  their 
skulking  and  largely  nocturnal  habits  they  are 
difficult  to  observe,  and,  except  by  gunners,  their 
abundance  is  not  generally  known.  They  run 
well  and  to  escape  danger  trust  to  their  ability 
to  slip  quietly  into  a  place  of  concealment.  They 
seldom  fly,  and.  owing  to  the  shortness  of  the 
wings,  only  in  a  weak,  uncertain  manner,  but 
nevertheless  some  of  the  species  perform  ex- 
tensive migrations.  In  feeding  they  are  chiefly 
carnivorous  but  never  probe  the  mud  for  worms, 
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etc..  in  the  fashion  of  snipes,  nor  strain  it  as 
do  the  ducks.  The  nest  is  usually  a  rude  bulky 
platform  of  dried  rushes,  etc.,  slightly  elevated 
ahove  the  wet  ground  and  the  numerous  eggs  are 
thickly  spotted.  The  young  are  fully  downy 
and  are  said  not  only  to  run  but  to  swim  well 
as  soon  as  hatched. 

Besides  the  corncrake  {Crex  crex),  which 
occasionally  wanders  from  Europe  to  our 
shores,  12  species  of  true  rails  occur  within  the 
boundaries  of  North  America.  They  belong  to 
two  genera.  The  king  rail  (Ralltis  elegans) 
or  fresh-water  marsh-hen  is  our  largest  spe- 
cies, reaching  a  length  of  18  inches  and  a  wing 
expanse  of  two  feet.  It  is  known  by  the  rich 
cinnamon  and  chestnut  hues  of  the  under  parts 
and  the  strong  streaking  of  the  plumage  above. 
This  species  is  abundant  in  the  fresh-water 
marshes  of  the  eastern  United  States  but,  al- 
though occasionally  seen  in  New  England,  is 
rather  southerly.  E.xcept  for  its  habitat  and  the 
character  of  its  food,  which  consists  largely  of 
aquatic  insects,  leeches,  and  wild  rice  in  season, 
the  habits  of  the  king  rail  closely  resemble 
those  of  the  next  species.  In  the  salt-water 
marshes  from  Connecticut  southward  along  the 
Atlantic  and  Gulf  coasts  the  king  rail  is  re- 
placed by  the  w-ell  known  clapper  rail  or  salt- 
water marsh-hen  (Rallus  crepitans),  which  is 
extremely  abundant  from  New  Jersey  south- 
ward and  is  resident  in  the  southern  half  of  its 
range,  but  migratory  northward.  It  inhabits  the 
reed-covered  marshes  intersected  by  ditches  and 
creeks  which  border  so  much  of  our  coast 
within  the  beach  line,  and  its  presence  is  espe- 
cially evident  during  the  breeding  season  when 
the  loud  clattering  cry  is  heard  incessantly  both 
by  day  and  night.  All  kinds  of  snails,  crusta- 
ceans, and  worms  inhabiting  such  regions  con- 
stitute its  food.  The  nest  is  a  heap  of  dried 
reeds  and  grasses  elevated  just  above  the  water 
by  the  side  of  a  ditch,  and  usually  concealed  by 
an  artful  overarching  of  reeds.  As  many  as  a 
dozen,  but  more  frequently  about  eight  eggs, 
are  laid ;  they  are  oval,  of  a  cream  or  buff  color 
and  thickly  blotched  with  brown  and  lavender 
tints.  The  clapper  rail  is  slightly  inferior  to 
the  king  rail  in  size  and  is  of  a  blended  grayish 
color  tone,  rather  than  a  streaked  red.  Closely 
related  species  are  the  R.  obsoletus  of  California 
and  R.  scollii  of  Florida.  The  Virginia  rail 
(R.  virginianus)  is  about  9  or  10  inches  long 
and  in  color  a  perfect  miniature  of  the  king 
rail.  Unlike  the  latter  it  inhabits  salt  and  tide- 
water as  well  as  inland  marshes,  and  is  very 
widely  distributed  throughout  temperate  North 
America  and  southward.  !t  is  a  regular  mi- 
grant, in  most  of  the  Northern  States  and 
Canada,  remaining  from  April  ro  September 
to  breed.  Although  generally  common,  they 
are  best  known  by  their  nocturnal  and  diurnal 
cries.  In  nesting  and  other  habits  they  resemble 
the  clapper  rails,  but  the  eggs  are  of  course  much 
smaller.  The  Carolina  or  sora  rail  or  crake  and 
the  yellow  rail  belong  to  the  genus  Porzana, 
which  differs  from  Rallus  in  having  the  bill 
short  and  stout  instead  of  long  and  slender. 
The  former  (P.  Carolina)  is  eight  or  nine  inches 
long,  brownish  above  and  unspotted  below,  the 
latter  (P.  novcboracensis)  is  only  about  six 
inches  long,  with  much  yellow  above  and  the 
breast  spotted.  Both  appear  to  range  widely 
in  North  America,  but  the  former  is  everywhere 


a  far  more  abundant  bird.  The  sora,  also  er- 
roneously called  ortolan,  is  the  best  known  and 
during  the  migrations  the  most  plentiful  of  the 
rails  in  all  suitable  reedy  marshes  along  the 
shores  of  lakes  and  rivers,  and  it  breeds  in 
similar  localities  in  the  Middle  States  and  north- 
ward. A  third  related  species,  the  black  rail 
(P.  jamaicensis),  is  rarely  taken.  The  North 
American  rails  are  all  marsh  birds,  but  the 
European  corn  crake  prefer  the  cultivated  fields, 
and  in  New  Zealand  and  other  Southern  islands 
many  remarkable  forms  of  field  rails  and  some 
curious  flightless  and  burrowing  species  are 
found. 

Rail-shooting  in  the  autumn,  when  they,  and 
particularly  the  Carolina  rail,  congregate  in  im- 
mense numbers  in  the  river  swamps,  has  many 
followers;  but  it  can  hardly  be  called  a  sport, 
being  nearly  on  a  par  with  the  annual  slaughter 
of  reed  birds  which  occurs  at  the  same  time  and 
places.  The  method  is  very  simple :  Each  gun- 
ner has  an  assistant  who  poles  him  about  in  a 
fiat-bottomed  boat  or  skiff  through  the  creeks 
and  passages  which  everywhere  intersect  the 
swamps.  Usually  this  is  done  at  high  tide, 
owing  to  the  shallowness  of  the  creeks  at  other 
times  and  because  the  rising  water  restricts  the 
area  on  which  the  birds  can  run.  Sometimes 
spaniels  or  other  dogs  are  employed  to  drive 
the  birds,  but  this  is  unnecessary,  as  they  are 
easily  seen  as  they  run  along  the  banks  of  the 
creeks  or  rise  in  short  labored  flight.  Enormous 
numbers,  often  running  into  the  hundreds,  may 
be  secured  by  a  skilful  shot  who  has  mastered 
the  problem  of  shooting  from  an  unsteady  boat. 
During  the  gunning  season  the  sora  feeds  largely 
on  the  seeds  of  reeds  and  wild  grains,  becomes 
very  fat,  and  is  a  truly  delicate  morsel.  The 
other  species  are  also  sought  but  to  a  less  ex- 
tent. At  times  of  unusually  high  tides  great 
numbers  of  clapper  rails  are  killed  along  the 
New  Jersey  coast  as  they  huddle  bewildered  on 
little  islands  and  masses  of  reeds  in  the  flooded 
salt  meadows.  Immense  numbers  of  the  eggs 
of  the  same  species  are  also  gathered  for  food. 
Consult:  Baird,  Brewer,  and  Ridgway,  *  North 
American  Water  Birds*  (Boston,  1884),  and 
Roosevelt,  'Game  Water  Birds'  (New  York, 
1884). 

Rails  and  Structural  Shapes,  Manufac- 
ture of.  One  of  the  most  important 
branches  of  the  iron  and  steel  industry  is  the 
manufacture  of  rails.  Up  to  about  1855,  all 
rails  were  made  of  wrought  iron.  In  England 
beginning  about  1767,  various  forms  of  cast-iron 
and  wrought-iron  rails  were  employed,  the  first 
being  a  grooved  rail  for  tramway  purposes, 
which  was  subsequently  developed  into  the  regu- 
lar railway  by  the  use  of  cast-iron  flanged  rails. 
The  first  wrought-iron  rail  was  patented  in  Eng- 
land by  Birkenshaw,  in  1820,  and  on  account  of 
its  peculiar  form  was  known  as  the  "fish-belly" 
rail.  It  was  the  first  to  be  rolled  in  continuous 
lengths  embracing  several  spans,  and  was  laid 
in  cast-iron  chairs  spiked  to  stone  blocks  set  at 
intervals  of  3  feet.  It  weighed  about  33  pounds 
per  linear  yard.  Its  manufacture  by  the  rolling 
process,  however,  was  quite  difficult,  and  it  was 
superseded  by  the  "flat-foot"  rail  which  com- 
bined a  solid  head  with  a  flanged  base  and  was 
laid  by  being  fastened  to  timber  sleepers  or  ties 
by  spikes  driven  through  the  holes  in  the  flange. 
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The  flat-foot  rail  was  followed  by  the  bridge- 
rail,  the  double-headed  rail,  and  the  bull-headed 
rail.  The  last  named,  although  involving  a  great 
waste  of  metal,  owing  to  the  excessive  thick- 
ness of  the  web,  is  used  exclusively  in  Eng- 
land, while  in  the  United  States  and  almost  all 
foreign  countries,  the  rail  of  the  flanged  T-sec- 
tion  is  universally  employed.  It  was  invented  by 
Col.  R.  L.  Stevens,  in  1830,  but  the  form  in  use 
in  America  is  a  modification  suggested  by  the 
special  committee  appointed  by  the  American 
Society  of  Civil  Engineers,  in  1893 ;  while  the 
form  used  in  Europe  is  that  invented  by  Sand- 


FiG.  I. — Tramway  rail. 

berg.  It  is  usually  made  in  lengths  of  30  feet, 
but  rails  as  long  as  60  feet  are  used  to  some 
extent.  In  weight,  it  varies  from  25  to  100 
pounds  per  linear  yard,  according  to  the  amount 
of  traffic,  the  speed  of  transportation,  and  the 
gradients  and  curves  of  the  roads  upon  which 
it  is  used.  About  1865,  a  few  years  following 
the  discovery  of  the  method  of  manufacturing 
Bessemer  (q.v.)  steel,  rails  of  that  material 
were  experimentally  rolled  in  the  United  States 
and  soon  began  to  supplant  those  of  wrought 
iron.  At  the  present  time  all  rails  are  made  of 
steel,  and  they  have,  probably,  contributed  more 
towards   the  rapid  development  of  this  country 


Fig.  2. — Fishbelly  rail,     (a)  Section,     (b)  Side  view. 

than  any  other  single  product  of  the  steel  in- 
dustry. The  raw  materials  consist  of  iron-ore, 
coke,  and  limestone,  mixed  in  proportions  as 
follows  —  ore  2  pounds,  coke  i  pound,  and  lime- 
stone i]/}  pound.  Two  fundamental  processes 
of  manufacture  are  employed  —  the  reduction 
of  the  ore  in  the  blast  furnaces  and  the  con- 
version of  the  molten  metal  into  steel  in  the 
converters,  followed  by  the  operations  of  the 
rolling  mill.     (See  Iron  and  Steel.)     The  Bes- 


semer process  of  conversion  is  generally  em- 
ployed on  account  of  its  rapidity  as  compared 
with  the  open-hearth  process,  taken  in  connec- 
tion with  its  capability  to  produce  a  grade  of 
metal  of  a  quality  sufficiently  high  to  satisfy  the 
general  specifications  for  rails.  In  the  manu- 
facture of  steel  rails,  the  work  of  smelting  the 


Fig.  3. — Flat-foot  rail. 

iron  in  the  blast  furnaces  is  continued  day  and 
night,  year  in  and  year  out,  without  intermis- 
sion, but  the  converters  and  the  rolling  mills 
are  generally  shut  down  from  1.30  p.m.,  Satur- 
days, to  5  P.M.,  Sundays.  During  the  intervening 
times,  the  product  of  the  blast  furnaces  instead 
of  being  poured  into  the  mixers  (by  which  the 


Fig.  4. —  Bridge  rail. 

casts  obtained  from  the  different  blast  fur- 
naces at  varying  temperatures  and  qualities,  are 
reduced  to  a  common  temperature  and  quality), 
are  run  into  the  pig  casting  machine  which 
consists  of  a  series  of  parallel  endless  chains 
of  molds  arranged  to  pass  in  front  of  the  pour- 
ing mouth  of  the  ladle.    The  molds  receive  the 


Fig,  5. — Double-headed  rail. 

metal  at  the  lower  end  of  the  chain,  and  de- 
liver the  casts  at  the  upper  end  of  the  chain, 
where  they  are  loaded  upon  railway  cars  for 
shipment. 

In  the  regular  work,  as  soon  as  the  ingot 
cast  from  the  metal  purified  in  the  converters,  is 
set,  the  mold  is  drawn  from  it  by  a  hydraulic 


Fig.  6.— Bull-headed  rail. 

stripper,  and  it  is  raised  by  an  overhead  electric 
crane  and  then  lowered  into  the  soaking  pit, 
where  it  is  brought  to  the  proper  temperature 
(white  heat)  for  rolling.  It  is  then  taken  to 
the  blooming  mill  and  passed  through  the  blooms 
(rollers)  seven  times  and  reduced  to  a  section 
varying  in  size  according  to  the  size  of  the  de- 
sired rail.  The  section  of  the  ordinary  rail 
used  on  the  railroads  is  9J4  inches  square,  and 
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the  ingot  when  rolled  to  that  section  attains 
a  length  of  about  15  feet.  It  is  then  sheared 
into  two  or  three  lengths,  as  the  case  may  be. 
These  pieces  called  blooms  after  being  heated 
in  the  bloom  furnaces 
are  carried  to  the  rail 
mill,  wliich  consists  of 
three  sets  of  rollers  — 
the  roughing  rolls,  the 
intermediate  rolls,  and 
the  finishing  rolls, 
throug'h  which  the  bloom 
t,  is  passed  successively. 
(...J.  Through  the  first  set  it 
is  passed  five  times  and 
Fig.  7.— Flanged  T  sec-  reduced  approximately 
tion  rail  —  80  lbs.  per  to  the  section  of  the  de- 

linear     yard.     Standard   gired     rail.      It      is     then, 
Am.^  Soc.    C.vl    Eng-   ^ij,^^^,^   ^^^-^^   re-heated, 

passed  five  times 
through  the  intermediate  rolls  and  reduced  more 
closely  to  the  desired  shape.  If  the  rail  is  of 
the  lighter  variety,  weighing  from  50  to  70 
pounds  per  linear  yard,  it  is  then  passed  through 
the   last   set   of   rolls   and  finished   on   a   single 


In  the  manufacture  of  "structural  shapes* 
(a  term  which  includes  a  great  variety  of  angle- 
irons,  T-irons,  I-beams,  Z-bars,  eye-bars,  chan- 
nel-irons, and  built-up  posts,  beams,  and  gird- 
ers), used  in  the  construction  of  modern 
buildings  and  bridges,  the  shapes  are  rolled  from 
basic  open-hearth  steel  of  three  grades  —  the 
rivet  steel  with  an  ultimate  strength  ranging 
from  48,000  to  58,000  pounds :  the  soft  steel 
from  52,000  to  62,000  pounds ;  and  the  medium 
steel  from  60,000  to  70,000  pounds.  The  elastic 
limit  generally  required  is  not  less  than  one 
half  of  the  ultimate  strength,  and  the  test  pieces 
are  required  to  be  capable  of  being  bent  over 
through  an  angle  of  180  degrees,  without  frac- 
ture. The  raw  materials  consisting  of  ore  and 
pig-iron,  are  melted  down  in  the  cupolas  and 
are  then  run  into  the  open-hearth  tilting  fur- 
nace, where  an  equal  amount  of  cold  scrap,  in 
the  form  of  steel  junk,  crop-ends,  punchings, 
etc.,  from  the  construction  shops,  is  added.  The 
contents  of  this  furnace,  sometimes  amounting 
to  75  tons,  are  poured  into  a  hydraulic  ladle 
crane,  which  is  then  swung  over  the  casting  pit, 
and    the    molten   metal    poured    into    the    ingot 


Fig.  8. — Rail  passing  through  the  intermediate  rolls  in  the  rail  mill. 


heat,  with  satisfactory  results.  But,  if  the  rail 
is  of  the  heavier  class,  ranging  in  weight  from 
80  to  100  pounds  per  linear  yard,  its  tendency  to 
retam  heat  longer,  and  therefore  be  passed 
through  the  finishing  rolls  at  a  temperature  too 
high  to  give  good  results,  is  overcome  by  allow- 
ing it  to  remain  upon  a  cooling  table  for  an 
interval  of  time  ranging  from  45  to  90  seconds, 
and  it  is  then  passed  through  the  finishing  rolls 
at  a  lower  temperature,  thus  giving  a  rail  of 
a  much  better  quality  of  metal,  especially  in  the 
head  of  the  rail.  The  rail  is  now  sawed  into 
the  desired  lengths,  usually  of  30  feet,  and  then 
passed  through  the  cambering  rolls,  where  it 
receives  sufficient  camber  to  prevent  warping 
when  k  is  being  cooled.  After  being  cooled  off 
on  the  hot  beds  it  is  straightened,  chipped,  and 
filed,  and  is  then  ready  for  shipment  as  a  fin- 
ished product 


molds  in  the  usual  way  through  the  bottom  of 
the  ladle.  The  ingots  when  set,  are  re-heated 
in  the  soaking  pit,  and  then  passed  through  the 
blooming  mill  and  reduced  to  blooms  and  bil- 
lets of  any  required  size.  They  are  then  rolled 
to  the  desired  shapes,  sawed  into  the  required 
lengths,  and  then  cooled  on  the  hot  beds.  From 
the  hot  beds  they  are  passed  through  the  straight- 
ening rolls,  and  after  being  cut  into  exact 
lengths,  as  required,  they  are  ready  for  the  con- 
struction shop. 

In  the  production  of  finished  bridge  mem- 
bers, the  shapes  are  carefully  laid  out  by  wooden 
templates,  in  which  the  precise  positions  of 
rivets,  angles,  gussets,  etc.,  are  marked.  The 
operation  of  building  up  requires  great  care 
and  accuracy.  The  .shapes  are  sawed  or  sheared 
to  exact  length,  and  the  sides  and  ends  faced 
and  planed  down  as  required   by  the  drawings. 
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The  small  holes  for  bolts  and  rivets  are  punched 
by  lighter  forms  of  machinery  driven  by  elec- 
tric power;  on  the  other  hand,  all  pin-holes  are 
first  punched  and  then  bored  to  exact  diameter. 
In  assembling,  the  rivet  holes  are  properly  reg- 
istered, being  reamed  if  necessary,  and  the  sep- 
arate parts  bolted  together,  and  finally  riveted 
up  by  hydraulic,  or  pneumatic  riveters.  (See 
Met.^l-working  Machinery.) 

In  the  manufacture  of  eye-bars,  used  in 
bridge  construction,  the  tensile  strength  is  lim- 
ited to  not  more  than  10,000  pounds  below  the 
test  specimen  of  the  grade  of  steel  from  which 
they  are  rolled.  The  eye-bar  heads  are  formed 
by  upsetting  machines  operated  by  hydraulic 
power,  in  which  the  heated  end  of  the  eye-bar  is 
pressed  to  the  desired  circular  form  by  the 
three-fold  die  of  a  hydraulic  press,  in  a  single 
operation.  The  head  is  then  forged  and  punched 
at  one  heat,  and  then  finished  bored.  Eye-bars 
are  tested  in  a  hydraulic  testing  machine  capa- 
ble of  e.xerting  a  maximum  pull  of  700  tons. 
When  an  order  of  eye-bars  is  completed,  one  of 
the  bars  is  pulled  asunder  in  the  machine.  In 
general,  they  are  required  to  show  not  less  than 
10  per  cent  elongation  in  the  body  of  the  bar, 
and  they  must  break  in  the  body  and  not  in  the 
eye.  W.  MoREY,  Jr., 

Consulting  Engineer,  New  York. 

Rail'ton,  Herbert,  English  artist:  b. 
Pleasington,  Lancashire,  21  Nov.  1857.  He  was 
educated  at  Mechlin,  Belgium,  and  Ampleforth 
College,  Yorkshire,  and  is  very  popular  as  an 
illustrator,  among  works  which  he  has  illus- 
trated being  the  'Jubilee  Edition  of  Pickwick' 
(1887);    'Westminster  Abbey>    (1889). 

Railway  Associations.  In  the  early  days 
of  railways  their  operation  was  but  little 
more  difficult  to  regulate  than  the  service  of  the 
ordinary  highway.  The  trains,  few  in  number, 
were  formed  of  connected  stage  coaches,  or 
wagons,  and  were  drawn  sometimes  by  horses, 
sometimes  by  light  locomotives.  As  traffic  in- 
creased, trains  multiplied,  vehicles  were  enlarged, 
and  the  powerful  engine  of  the  present  date, 
capable  of  hauling  a  train  of  a  hundred  modern 
freight  cars,  was  eventually  evolved.  This  great 
physical  change  has  required  a  coincident  devel- 
opment in  rules  and  regulations,  in  order  that 
the  immense  traffic  of  modern  times,  with  its 
complicated  movements  over  an  interlaced 
system  of  roads,  may  be  operated  safely  and  effi- 
ciently. In  this  development  each  railway  com- 
pany formerly  moved  independently.  The  know- 
ledge acquired  by  the  officials  of  one  company  as 
the  result  of  experiment  and  experience  was 
unknown  to  the  others,  rarely  communicated  and 
sometimes  jealously  guarded.  The  problems  pre- 
sented eventually  became  so  many  and  so  in- 
tricate as  to  render  the  exchange  of  ideas  and 
experience  advantageous,  if  not  imperative. 
This  exchange  has  been  mainly  accomplished  by 
means  of  railway  associations.  In  no  other  line 
of  business  and  in  no  other  country  has  this  co- 
operative work  been  developed  so  completely 
and  so  scientifically  as  among  the  railways  of 
North  America.  It  has  been  of  incalculable 
value  to  the  railway  companies  and  to  the  trav- 
eling public. 

There  are  more  than  20  railway  associations, 
national  in  their  character,  in  North  America ; 
most  of  them  are  devoted  to  subjects  connected 


with  operation  and  the  others  to  questions  con- 
cerning  traffic.    The    term    "operation"    includes 
the  supervision  of  the  movement  of  trains,  the 
maintenance  of  the  superstructure,  buildings'  and 
rolling  stock  and  the  exercise  of  discipline.    The 
term  "traffic"  refers  to  business  concerning  rates 
and  regulations  affecting  passengers,   freight  or 
other  articles  transported.     Of  the  organizations 
devoted  to  "operation"  the  most  important  and 
influential    is    The   American    Railway   Associa- 
tion,   which    had    in    1903    as    its    members    218 
railway   companies,   operating   212,849    miles    of 
railway,— about  95   per  cent  of  the  entire  rail- 
way mileage  of  the  United  States,  Canada  and 
Mexico.     The  history  of  The  American  Railway 
Association  has   been   one  of  gradual   develop- 
ment.   Dating  as  far  back  at  least  as  1872,  joint 
meetings    of   operating   railway   officials    of   su- 
perior   grades    were    held    semi-annually,    with 
more  or  less  regularity,  having  for  their  object 
the    mutual    arrangement    of    the    schedules    of 
through  passenger  trains  between  the  east  and 
the    west   and    intermediate   connections.     Aside 
from    such    business,    the    first    important    co- 
operative work  of  this  body,  then  called   "The 
General  Time  Convention,"  was  the  approval  of 
a   detailed   system  of   Standard   Time  proposed 
in  April  1883,  and  its  practical  adoption  in  the 
United    States   and    Canada   on    18    Nov.    1883. 
Previous  to  that  date  every  railway  ran  its  trains 
by  the  local  time  of  the  city  in  which  its  head- 
quarters were  located,  or  some  other  arbitrary 
standard.     There  were  over  50  standards  in  use, 
differing   from   each   other  by  odd   numbers   of 
minutes.     On   the    date   named   these   were   re- 
solved  into   four  standards  based   upon   Green- 
wich meridian  time,  with  differences  of  an  even 
hour  between  them.     Cities  and  towns  through- 
out the  country  generally  conformed  their  time 
to  the  new  standards.     Prior  to  1883,  the  hand, 
lamp,  whistle,  color  and  bell  cord  signals  in  use 
upon  the  railway  trains  varied  greatly.     In  some 
instances  a  motion  of  the  hand  or  flag  or  the 
sound  of  the  whistle  would  convey  exactly  oppo- 
site  meanings   to    employees  of   different   roads 
which  used  the  same  terminal  stations  for  their 
trains.     Bell   cord  and  other  signals  were  sim- 
ilarly at  variance.     A  code  of  uniform  train  sig- 
nals was  adopted  by  the  convention,  taking  effect 
16   Nov.    1884.     A    similar   organization    of   the 
operating  officials  of  the  railways  between  New 
York  city  and  points  in  the   South,  called  the 
"Southern     Railway     Time     Convention,"     was 
formed   on  24  Oct.   1877.     This  body   accepted 
and  approved   the   action  of  the   General   Time 
Convention   with   respect  to   standard  time  and 
uniform  train  signals,  and  co-operated   in  their 
adoption.     On   14  April   1886,  these  two  bodies 
were  consolidated   and   a   national    organization 
formed,  called  "The  General  Time  Convention." 
The  name  was  changed  to  "The  American  Rail- 
way Association"  in  April  i8gi. 

The  object  of  the  .American  Railway  Asso- 
ciation is  the  discussion  and  recommendation  of 
methods  for  the  management  and  operation  of 
American  railways.  Its  action  is  recommenda- 
tory, and  not  binding  upon  any  member.  Any 
common  carrier  operating  an  American  steam 
railway  is  eligible  to  membership,  subject  to  the 
approval_  of  the  executive  committee.  While 
any  official  of  a  member  may  be  admitted  to  its 
sessions  or  serve  on  committees,  the  ranking  offi- 
cial, who  may  be  the  president,  vice-president, 
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general  manager,  etc.,  casts  the  vote  of  the  com- 
pany or  designates  who  shall  cast  it.  Meetmgs 
are  held  semi-annually,  in  April  and  October. 
The  work  of  the  association  is  :r.ainly  accom- 
plished through  committees,  and  it  is  -^ne  of 
their  functions  tc  ieckl"  questions  which  arise 
in  practice  under  the  code  of  rules  and  to  pro- 
pose new  rules  to  meet  the  great  advances  that 
are  being  made  year  by  year  in  the  methods  of 
operation.  Its  technical  standing  committees  are 
those  on  the  subjects  of  train  rules,  car  service 
and  safety  appliances.  They  examine  into  and 
report  upon  questions  affecting  the  Standard 
Code  of  Train  Rules,  the  movement  of,  distri- 
bution and  accounting  for  cars,  and  the  essential 
requisites  of  devices  for  safety  appliances.  For- 
merly each  road  had  its  own  code  of  train  rules. 
An  employee,  expert  in  the  service  of  one  road, 
found  his  knowledge  useless  on  entering  the 
service  of  another  because  the  practice  under  the 
rules  of  the  two  was  diametrically  opposite. 
From  the  badly  constructed  and  often  discord- 
ant rules  that  preceded  it,  a  scientifically  ar- 
ranged Standard  Code  of  Train  Rules  was  form- 
ulated, which  each  road  could  adopt  and  which 
most  have  adopted.  This  code  has  a  glossary 
of  technical  terms  and  is  divided  into  single- 
track  rules  for  the  movement  of  trains  with  or 
without  the  use  of  the  telegraph;  for  move- 
ments by  telegraphic  train  orders,  with  forms 
of  orders ;  double-track  rules ;  block  signals 
and  interlocking  rules;  for  movements  with  the 
current  of  traffic  on  double  track  by  means  of 
block  signals ;  and  for  movements  against  the 
current  of  traffic.  In  carrying  merchandise  from 
one  part  of  the  country  to  another  the  inter- 
change use  of  the  1,700,000  freight  cars  be- 
longing to  the  railway  companies  reaches 
enormous  proportions.  For  many  years  the 
owner  of  the  car  was  paid  by  the  company 
using  it  at  a  rate  based  upon  the  miles  it  moved. 
Of  recent  times  this  was  six  tenths  of  a  cent  a 
mile,  the  account  of  the  movement  being  kept  by 
the  company  which  paid  for  it.  Complaints 
■  were  frequent  of  long  detentions  of  cars  with- 
out compensation  to  their  owners,  causing  de- 
Jays  affecting  the  transport  of  merchandise. 
Many  attempts  were  made  to  bring  about  a 
change,  but  nothing  practical  was  accomplished 
until  The  American  Railway  Association  adopted 
a  Code  of  Per  Diem  Rules  in  April  1002,  and 
obtained  the  assents  of  the  majority  of  the  rail- 
ways to  a  "Per  Diem  Agreement,"  taking  effect 
on  I  July  1902.  This  provided  for  the  payment 
of  20  cents  a  day  for  the  interchange  use  of 
freight  cars,  with  a  penalty  rate  of  an  additional 
80  cents  per  day  for  the  detention  of  a  car  over 
30  days  upon  one  road.  Provision  was  made 
for  the  arbitration  of  differences  arising  under 
the  rules  and  for  their  interpretation.  A  code 
of  car  service  rules  governs  ordinary  practices 
connected  with  this  interchange  service,  not  re- 
lated to  the  compensation  paid  as  above  referred 
to.  The  essential  requisites  for  train  heating, 
train  lighting,  automatic  couplers,  power  brakes, 
for  the  installation  of  block  and  interlocking 
signal  apparatus,  etc.,  have  been  prescribed.  The 
educational  and  physical  qualifications  for  em- 
ployees have  been  carefully  considered.  The  As- 
sociation prescribed  the  standard  height  of  draw 
bars  for  freight  cars,  under  the  act  of  Con- 
gress approved   2   March    1902.     The   following 


subjects  have  been  at  various  times  considered 
by  special  committees :  the  24  o'clock  system ; 
the  transmission  of  accurate  time;  uniform  car 
mileage  reports ;  general  regulations  for  em- 
ployees; standard  wheel  and  track  gauges;  the 
jietric  system;  railway  statistics;  standard  box 
cars,  and  uniform  cipher  code.  Uniform  rules 
for  the  government  of  local  car  service  (demur- 
rage) associations  were  approved  April  1898, 
and  various  recommendations  of  the  Master  Car 
Builders'  Association  have  been  submitted  to  and 
approved  by  The  American  Railway  Association. 
The  association  is  a  member  of  the  International 
Railway  Congress,  and  sent  delegates  to  its  ses- 
sions in  London  in  1895  and  Paris  in  1900.  It 
appointed  an  "American  Section"  to  take  charge 
of  the  arrangement  for  the  seventh  session  of 
the  Congress,  to  be  held  at  Washington,  D.  C, 
in  May  1905. 

The  Master  Car  Builders'  Association  is  one 
of  the  oldest  of  these  railway  organizations.  It 
was  organized  in  1867,  and  had  533  members  in 
1903.  Its  objects  are  the  advancement  of  know- 
ledge concerning  the  construction,  repair  and 
service  of  railroad  cars,  to  bring  about  uniform- 
ity and  interchangeability  in  their  parts,  and  to 
adjust  the  mutual  interests  growing  out  of  their 
interchange  and  repair.  Its  action  is  recom- 
mendatory, and  not  binding  upon  any  of  its 
members.  A  superintendent  of  the  car  depart- 
ment, master  car  builder,  mechanical  engineer, 
foreman  of  railroad  car  shop,  joint  car  inspec- 
tor or  a  representative  of  a  car  manufacturing 
company  or  other  company  owning  over  1,000 
cars,  may  become  active  members.  Persons  ac- 
credited by  a  railway  company,  and  who  have 
a  practical  knowledge  of  car  construction,  may 
become  representative  members.  Such  mem- 
bers, in  addition  to  the  vote  of  an  active  mem- 
ber, have  one  additional  vote  for  each  1,000 
cars  owned  by  the  company  represented,  upon 
all  questions  pertaining  to  the  adoption  of  stan- 
dards, etc.  The  membership  includes  many  per- 
sons who  are  also  members  of  the  Master  Me- 
chanics' Association,  and  it  is  customary  to  hold 
the  annual  meetings  of  the  two  associations  at 
the  same  place,  one  following  the  other.  In  the 
interchange  of  cars  between  railroad  com- 
panies, questions  of  responsibility  for  repairs 
caused  by  accidents  or  by  ordinary  wear  and 
tear  are  continually  arising,  In  order  to  facili- 
tate the  settlement  of  such  questions  the  Master 
Car  Builders'  Association  has  provided  a  code 
of  rules  governing  the  condition  of  and  repairs 
to  freight  cars.  Each  company  is  required  to 
give  the  same  care  to  the  cars  of  other  compa- 
nies in  its  possession,  technically  called  "foreign 
cars,"  as  to  its  own  cars.  Cars  offered  in  ex- 
change service  must  be  accepted,  unless  found 
to  be  defective  as  specified  in  detail  in  the  rules. 
The  rules  include  instructions  as  to  methods  of 
making  repairs  and  billing  the  expense  to  the 
owners,  with  schedules  of  charges  for  labor  and 
materials.  For  the  settlement  of  all  disputes 
arising  under  the  rules  an  arbitration  commit- 
tee is  provided.  This  association  brought  about 
the  selection  of  the  type  of  automatic  coupler, 
now  in  use  upon  the  railway  cars  in  North 
America.  It  has  also  adopted  standards,  both 
for  the  construction  and  use  of  cars,  which  have 
proved  of  great  value.  These  standards,  23  in 
number,  are  fully  illustrated  and  published  with 
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each  volume  of  its  proceedings,  together  with  12 
additional  charts  containing  diagrams  of  recom- 
mended practices. 

The  American  Railway  Master  Mechanics' 
Association  was  founded  in  1868,  is  incorporated, 
and  had  755  members  in  1903.  Its  objects  are  the 
advancement  of  knowledge  concerning  the  prin- 
ciples of  construction,  repair  and  service  of  the 
rolling  stock  of  the  railways.  It  considers  ques- 
tions affecting  such  joint  action  as  may  be  re- 
quired to  give  the  greatest  efficiency  to  the 
equipment  of  railways.  Those  eligible  to  mem- 
bership must  have  positions  above  the  rank  of 
general  foreman,  having  charge  of  the  design, 
construction  or  repair  of  railway  rolling  stock ; 
general  foremen,  if  their  names  are  presented 
by  their  superior  officers,  and  two  representatives 
from  each  locomotive  and  car  building  works. 
Persons  having  knowledge  of  science  or  prac- 
tical experience  in  matters  pertaining  to  the  con- 
struction of  rolling  stock,  may  become  associate 
members.  The  subjects  assigned  to  committees 
for  1903-4  were  as  follows :  Ton  mile  statis- 
tics ;  coal  consumption  in  locomotives ;  loco- 
motive front  ends  ;  locomotive  driving  and  truck 
axles  and  locomotive  forgings ;  boiler  designs ; 
revision  of  standards,  such  as  shrinkage  allow- 
ances, specifications  and  tests  for  boiler  tubes ; 
air  brakes  and  signal  instruction ;  piston  valves ; 
electrical  equipment  of  shops  and  power  houses ; 
automatic  stokers ;  locomotive  frames ;  cost  of 
locomotive  repair  shop ;  and  safety  appliances 
for  locomotive  front  ends.  The  proceedings  of 
the  association  contain  a  technical  illustrated 
history  of  the  development  of  locomotives,  shop 
engines  and  machinery,  from  the  date  of  its 
organization.  The  association  has  established 
four  scholarships  at  the  Stevens  Institute  of 
Technology. 

The  International  Association  of  Car  Ac- 
countants and  Car  Service  Officers  was  organ- 
ized in  1876,  has  180  members  and  meets  an- 
nually. Its  object  is  the  improvement  of  and 
the  establishment  of  uniform  practice  in  methods 
of  car  accounting  and  car  service.  The  com- 
pilation of  the  statistics  of  operation  of  each 
road  requires  that  the  movement  of  cars,  both 
loaded  and  empty,  shall  be  accurately  recorded. 
The  interchange  use  of  the  1,700,000  freight  cars 
in  service  between  the  railway  companies  in- 
volves an  immense  amount  of  detail  work  in 
keeping  and  settling  the  accounts.  Since  the 
value  of  a  freight  car  as  a  vehicle  of  transporta- 
tion based  upon  its  average  earnings  is  between 
$2  and  $3  a  day,  the  importance  of  the  figures 
involved  in  this  accounting  is  self-evident.  This 
branch  of  the  service  is  part  of  the  operating  and 
not  of  the  general  accounting  department.  An 
official  publication  called  the  'Railway  Equip- 
ment Register,'  contains  lists  of  the  cars  of  the 
several  companies,  giving  in  detail  their  num- 
bers, dimensions,  capacity  and  kind,  such  as  box, 
flat,  coal,  etc.,  and  other  information  essential 
to  operating  officials  in  regulating  car  move- 
ments and  in  car  accounting  under  the  rules  of 
the  association. 

The  Railway  Transportation  Association  has 
for  its  object  the  development  and  solution  of 
problems  affecting  transportation  in  the  mutual 
interest  of  railway  companies.  It  was  organized  in 
1899,  meets  semi-annually  and  has  58  members, 
representing  the  owners  of  over  1,000,000  freight 


cars.  Aside  from  general  transportation  topics, 
it  considers  such  subjects  as  the  responsibility 
for  the  transfer  of  freight  interchanged ;  the 
handling  of  high  class  freight  trains;  the  limits 
of  class  and  size  of  freight  cars ;  the  interchange 
and  distribution  of  equipment ;  tonnage ;  the 
loading  of  freight  cars  to  their  full  capacity,  etc. 
As  the  object  of  this  association  and  that  of  the 
Car  Accountants'  Association  somewhat  overlap, 
and  many  officials  are  members  of  both  bodies, 
a  consolidation  into  one  of  enlarged  scope,  to 
include  the  objects  of  both,  is  probable. 

The  Association  of  Railway  Telegraph  Su- 
perintendents was  organized  in  1882,  has  112 
members,  and  meets  annually.  Its  object  is  the 
improvement  of  the  telegraph  service.  Its  mem- 
bership consists  of  persons  who  are  connected 
with  the  telegraph,  telephone,  electric  light, 
electric  power  or  electric  signal  department  of 
any  railroad  company.  It  has  committees  on 
the  following  subjects:  telegraph  cipher  code; 
typewriter  in  railway  telegraph  service ;  and  on 
composite  circuits.  The  duties  of  telegraph 
superintendents  cover  the  maintenance  of  the 
telegraph  lines,  as  well  as  the  supervision  of  the 
operators  in  the  service. 

The  Train  Dispatchers'  Association  of  Amer- 
ica has  for  its  object  the  consideration  of  the 
best  method  of  moving  trains  by  telegraph,  the 
establishment  of  a  bureau  of  information,  and 
the  advancement  of  train  dispatchers  in  effi- 
ciency in  the  performance  of  their  duties.  It 
was  organized  in  1888,  is  incorporated,  has  868 
members,  and  meets  annually.  The  movement  of 
trains  by  telegraphic  orders,  as  commonly  prac- 
tised in  North  .America,  is  unknown  in  Europe. 
The  details  of  such  movements  are  directed  by 
designated  telegraph  operators,  called  train  dis- 
patchers, under  the  direction  of  a  chief  train 
dispatcher,  attached  to  the  staff  of  the  superin- 
tendent, by  whose  authority  the  orders  are  given. 
Associations  of  Surgeons. —  It  is  customary 
for  railway  companies  to  retain  in  their  service 
the  services  of  experienced  surgeons  located  at 
points  on  their  lines,  who  are  expected  to  be 
immediately  available  in  case  of  accident  to  em- 
ployees or  passengers,  some  one  of  them  being 
often  designated  as  Chief  Surgeon.  In  addition 
to  this  duty,  hygienic  questions  are  submitted 
to  them,  and  their  services  are  sometimes  em- 
ployed in  the  examination  of  men  seeking  to 
enter  railway  service  for  color  blindness  or  other 
physical  disabilities.  They  have  two  organiza- 
tions, the  International  Association  of  Railway 
Surgeons,  with  670  members,  formed  in  1888, 
and  the  American  Academy  of  Railway  Sur- 
geons, with  141  members,  formed  in  1894,  and 
their  consolidation  is  probable.  Their  objects 
are  the  development  and  improvement  of  rail- 
way surgery,  especially  by  the  study  and  investi- 
gation of  clinical,  medico-legal  and  sanitary  sub- 
jects relating  thereto. 

National  Association  of  Car  Service  Man- 
agers.—  For  the  purpose  of  supervising  the 
movements  of  freight  cars  especially  at  terminal 
and  junction  points,  so  as  to  prevent  their  undue 
detention  in  loading  or  unloading,  Car  Service 
Associations,  composed  of  the  railway  compa- 
nies centring  or  connecting  at  such  points  have 
been  organized  under  rules  approved  by  the 
American  Railway  Association.  Each  local  or- 
ganization is  in  charge  of  an  official  called  the 
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car  service  manager.  Thirty-nine  of  tliese  offi- 
cials organized  a  national  association  in  1890  for 
tlie  purpose  of  obtaining  a  general  exchange  of 
views  as  to  the  best  methods  of  conducting  the 
business  and  to  secure  harmony  of  action. 

The  Railu'ay  Signal  Association  was  organ- 
ized in  1897,  has  355  members,  and  holds  live 
sessions  per  year.  Its  object  is  the  advancement 
of  knowledge  concerning  the  design,  construc- 
tion, maintenance  and  operation  of  railway  sig- 
naling appliances,  by  discussion,  investigation, 
and  reports  of  experience,  for  the  purpose  of  sys- 
tematizing and  improving  signaling  practice.  Its 
membership  consists  of  those  persons  who  are 
coimected  with  the  designing,  construction, 
maintenance  or  operation  of  signals.  The  signal 
department  of  railways  is  one  of  the  youngest 
and  most  rapidly  developing  branches  of  the 
service.  The  subjects  considered  by  its  com- 
mittees are :  circuits  for  automatic  block  signal 
systems  for  steam  and  electric  railroads ;  for 
manual  block  signal  systems ;  for  interlocked 
signals ;  and  for  drawbridges ;  on  what  shall  be 
considered  cost  in  estimates  for  installation  and 
records  of  maintenance ;  on  the  use  of  copper 
or  iron  for  pole  lines ;  on  standards,  definitions, 
nomenclature,  office  records  and  accounts. 

The  American  Railzvay  Engineering  and 
Maintenance  of  IVay  Association  was  organized 
in  1899,  has  425  members,  and  meets  annually. 
Any  civil,  mechanical  or  electrical  engineer,  who 
has  had  five  years'  experience  in  the  location, 
construction  or  maintenance  of  railways,  or  an 
official  responsible  for  the  maintenance  of  way, 
from  general  manager  to  division  engineer,  or 
whatever  may  be  his  title,  is  eligible  for  mem- 
bership. Its  working  committees  are  assigned 
to  the  following  subjects:  graduation;  ballast- 
ing ;  ties ;  rail ;  track  ;  buildings ;  bridges  and 
trestles;  masonry;  signs,  fences,  crossings  and 
cattle  guards  ;  signaling  and  interlocking  plants  ; 
reports,  records  and  accounts ;  uniform  rules, 
organization,  titles,  code,  etc. ;  water  service ; 
yards  and  terminals.  One  of  its  purposes  is  the 
establishment  and  maintenance  of  a  library  of 
information  concerning  maintenance  of  way 
matters. 

Other  national  associations  of  railway  offi- 
cials and  employees  of  the  operating  department 
organized  for  the  improvement  of  the  service 
comprise :  Superintendents  of  bridges  and  build- 
ings ;  master  boiler  makers ;  master  car  and 
locomotive  painters ;  railway  air-brake  men ; 
master  blacksmiths;  roadmasters ;  traveling  en- 
gineers, dining-car  superintendents,  and  local 
freight  agents.  There  are  also  numerous 
local  organizations,  such  as  the  Chicago 
Association  of  General  Superintendents,  the 
Central  Association  of  General  Railway  Offi- 
cials, with  divisions  in  Cincinnati,  Columbus, 
Indianapolis,  Kansas  City,  Peoria,  Saint  Louis 
and  Toledo ;  the  Central  and  Western,  and 
the  Eastern  Association  of  Car  Service  Offi- 
cers ;  Eastern  Maintenance  of  Way  .Associa- 
tion ;  Canadian  Roadmasters'  Association ;  Buf- 
falo Railroad  Association.  Railway  Clubs,  or- 
ganized for  the  discussion  of  technical  railway 
questions,  are  located  at  Atlanta,  Boston,  Buf- 
falo, Chicago,  Colorado  Springs,  Denver,  Des 
Moines,  la.,  Macon,  Ga.,  Montreal,  New  York, 
Pittsburg,  Richmond.  Va.,  Saint  Paul,  Saint 
Louis  and  San  Francisco. 


The  American  Association  of  General  Pas- 
senger and  Ticket  Agents,  organized  13  March 
1855,  is  the  oldest  railway  organization  in  Amer- 
ica. The  ranking  officer  of  the  passenger  de- 
partment of  each  railway  corporation  and  trans- 
portation line  is  eligible  to  memberahip.  It  had 
174  members  in  1904  and  meets  annually  to  dis- 
cuss matters  of  general  interest  to  the  passen- 
ger department.  Through  this  association  the 
American  system  of  interline  coupon  tickets  was 
introduced,  by  which  passengers  are  able  to  pur- 
chase tickets  from  each  principal  point  to  all 
other  principal  points  on  the  continent.  This 
system  has  been  perfected  in  North  America 
as  in  no  other  country  in  the  world.  The  asso- 
ciation has  also  prepared  standard  forms  for 
railroad  tickets,  and  has  an  organization  for  the 
better  protection  of  tickets  against  alteration, 
forgery,  etc.  Formerly  the  meetings  were  held 
to  arrange  the  rates  of  fares  over  through 
routes ;  but  this  duty  is  now  performed  by  local 
organizations  composed  of  lines  operating  in  sep- 
arate districts,  namely.  New  England  Passenger 
Association,  Trunk  Line  Passenger  Association, 
Central  Passenger  Committee,  Western  Pas- 
senger Committee,  Trans-Continental  Passengt. 
Committee,  Southeastern  Passenger  Committee, 
etc. 

The  American  Associg'Jon  of  Traveling  Pas- 
senger Agents,  organized  17  April  1872,  has  867 
members  and  meets  annually.  Its  membership 
consists  of  authorized  representatives  of  railway 
and  steam  navigation  lines,  who  travel  for  the 
purpose  of  soliciting  passenger  traffic.  Its  ob- 
jects are  to  suggest  such  reforms  in  the  railway 
passenger  service  as  experience  may  teach  to  be 
beneficial  to  both  members  and  the  interests 
which  they  represent. 

The  American  Association  of  General  Bag- 
gage Agents,  organized  February  1882,  is  com- 
posed of  the  general  baggage  agents  of  the  sev- 
eral transportation  lines.  It  had  67  members  in 
1904,  and  meets  annually  to  discuss  questions 
connected  with  the  transportation  of  baggage, 
with  the  view  of  securing  the  greatest  efficiency, 
as  well  as  uniformity  of  practice,  in  allowance 
for  weight  carried  free,  methods  of  tracing  bag- 
gage lost  in  transit,  facilitating  its  prompt  hand- 
ling, etc. 

The  Association  of  American  Railzt.'ay  Ac- 
counting OMccrs,  organized  in  1888,  consists  of 
the  chiefs  and  assistants  of  the  various  depart- 
ments of  railway  accounts.  It  had  378  members 
in  1904,  representing  223  companies,  and  meets 
annually.  It  is  general  in  its  character,  rather 
than  a  traffic  organization.  Its  objects  are  the 
better  organization  and  conduct  of  the  accounts 
of  transportation  lines ;  to  aid  in  securing  more 
perfect  means  of  determining  balances  between 
the  companies  and  greater  definiteness  and 
promptness  in  paying  the  same  ;  greater  uniform- 
ity in  the  method  of  adjusting  joint  accounts; 
more  equitable  plans  for  settling  claims  between 
carriers ;  greater  certainty  and  promptness  in 
collecting  freight  charges  at  competing  points ; 
better  means  of  adjusting  balances  at  junctions 
where  freight  is  rebilled ;  to  obtain  greater  uni- 
formity, wherever  practicable,  in  the  govern- 
mental reports  required  of  railroads ;  and  the 
more  general  systematization  of  railway  ac- 
counts. 
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The  Association  of  Railway  Claim  Agents 
was  organized  in  1890,  has  346  members,  and 
meets  annually.  It  consists  of  the  officers  and 
their  assistants  who  have  charge  of  the  investi- 
gation of  claims  for  damages  (other  than 
freight),  their  adjustment  or  defense.  Its  ob- 
ject is  the  interchange  of  experience  and  the  dis- 
cussion of  any  subject  of  interest  to  railways  in 
the  department  represented  by  its  membership. 

The  Freight  Claim  Association  was  organ- 
ized March  1892  by  the  consolidation  of  local 
associations  for  kindred  objects,  which  had  been 
in  existence  since  1887.  Its  membership  con- 
sists of  the  genera!  freight  or  claim  agents  or 
other  authorized  representatives  of  the  general 
freight  or  freight  claim  departments  of  rail- 
roads, transportation  lines  or  companies,  in- 
cluding 237  members,  representing  181,000  miles 
of  railway.  Object:  the  prompt  and  equitable 
settlement  of  freight  claims  with  claimants  and 
between  carriers.  This  association  has  formu- 
lated a  code  of  rules  for  the  settlement  of  claims 
of  every  variety  arising  for  loss  or  darr.age  to 
freight  in  the  handling  of  traffic.  It  has  an 
Arbitration  Committee  which  acts  as  a  court 
for  the  interpretation  of  the  rules  as  applied  to 
such  questions  in  dispute  as  may  be  referred  to 
it  by  the  parties  in  interest.      VV'.  F.  Allen. 

American  Railway  Association. 

Railway  Bridge  Designs.  See  Bridge  De- 
signs,   R.IILWAY. 

Railway  Car  Braking. —  To  ascertain  the 
time  when  the  question  of  braking  first  came 
into  prominence  we  need  go  no  further  than 
tliC  period  when  highways  became  suliiciently 
well  made  and  maintained  as  to  admit  of  a 
heavy  vehicle  being  drawn  over  them  at  com- 
paratively high  speed.  Country  roads  every- 
where as  late  as  1725  were  in  a  most  deplor- 
able condition,  being  narrow  and  full  of  ruts 
and  stones.  During  the  middle  of  the  i8th 
century  there  was  considerable  agitation 
for  better  roads,  which  seemed  to  have 
a  beneficial  effect,  since  during  the  latter  part 
of  this  century  the  first  mail  coaches,  or 
'■Diligences,"  were  placed  upon  the  roads  be- 
tween London  and  various  cities  of  Great 
Britain. 

It  is  a  noticeable  fact  that,  with,  all  kinds 
of  conveyances,  the  question  of  braking  has 
increased  in  importance  as  the  demand  for 
higher  speeds  increased.  During  the  century 
from  1770  to  1870  there  were  granted  in 
England  nearly  200  patents  for  various  kinds 
of  braking  appliances  for  common  road 
vehicles;  of  these  46  were  applied  to  the 
periphery  of  the  wheel;  28  on  the  nave,  27 
were  actuated  by  the  movement  of  horses, 
21  were  applied  to  fly  or  brake  wheels,  8 
were  applied  to  the  axle,  10  were  actuated  by 
a  spring.  4  were  automatic,  3  electromagnetic, 
0  pneumatic.  4  relying  on  momentum,  and 
3  accumulated  power  for  subsequent  propul- 
sion, etc.  In  America  there  had  been  nearly 
as  many  such  patents,  21  of  which  were  for 
automatic   designs. 

In  connection  with  common  road  vehicles 
it  is  noted  that  the  first  devices  adopted  are 
those  which  have  formed  the  basis  of  almost 
all  brake  appliances  which  have  since  been 
employed  for  the  same  kind  of  vehicle.  The 
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early  stage  coaches  and  even  the  later  mail 
coaches  were  provided  with  an  iron  shoe 
which  slips  under  the  wheel  and  is  chained  to 
the  fore  part  of  the  coach,  so  as  to  drag  both 
shoe  and  wheel  along  over  the  surface  of  the 
ground.  This  method  of  braking  was  one  of 
the  first  devices  adopted,  and  is  used  exten- 
sively to-day.  The  old  arrangements  of  two 
brake  blocks  and  a  beam  with  suitable  levers 
connecting  each  to  the  driver  was  also  earfy 
introduced,  and  all  kinds  of  developments 
from  this  arrangement  are  seen  to-day  on 
various  kinds  of  vehicles. 

Many  primitive  forms  of  brakes  were  ap- 
plied to  such  railroads  as  existed,  but  the 
s|)eeds  employed  on  these  roads  were  gener- 
ally low  and  the  cars  small  enough  to  be 
drawn  by  draught  animals,  and  the  question 
was  not  a  particularly  serious  one  until  the 
advent  of-  the  steam  locomotive.  The  great 
revolution  which  the  knowledge  of  the  power 
and  use  of  steam  has  brought  about  was  well 
under  way  during  the  first  part  of  the 
I9lh  century.  D;:ring  the  first  70  years 
of  the  century  about  650  patents  were  granted 
in  England  for  various  kinds  of  brakes  for 
railroad  service.  In  1833,  Stevenson  patented 
his  steam  brake,  consisting  simply  of  a  small 
cylinder  containing  a  piston,  the  rod  of  which 
connected  through  a  system  of  levers  to  a 
cam  brake.  The  first  pneumatic  brake  was  a 
vacuum  brake,  patented  by  James  Nasmyth 
and  Charles  May  in  1844.  In  1848  Samuel  C. 
Lister  patented  an  air  brake,  having  an  axle- 
driven  pump  and  suitable  reservoir  to  be 
placed  on  the  "guard's  carriage,"  and  suitable 
cylinder,  pipe  and  connections  on  the  various 
cars  to  constitute  a  straight-air  equipment. 

Many  interesting  and  ingenious  contriv- 
ances were  suggested  and  patents  obtained  for 
same  in  the  United  States.  The  "Cramer" 
brake,  which  was  brought  into  use  in  1853^ 
consisted  of  a  large  spiral  spring  attached  to 
the  brake  staff  at  the  end  of  the  car.  and  which 
was  wound  up  by  the  brakeman  immediately 
after  leaving  a  station.  The  "Loughridge 
chain  brake,"  which  came  into  use  in  1855, 
consisted  of  a  system  of  rods  and  chains  con- 
tinuously connected  throughout  the  train. 
These  types  were  the  results  of  much  re- 
search. There  were  many  other  forms  of 
brake  which  attained  a  certain  degree  of  prom- 
inence, and  were  more  or  less  successfully 
operated  upon  different  roads  throughout  the 
country. 

In  1S69,  the  Westinghouse  non-automatic 
air  brake,  which  has  since  generally  been 
designated  as  the  "  straight  air  "  brake,  was 
brought  out.  It  consisted  of  a  simple  steam- 
actuated  air  pump  placed  upon  the  side  of  the 
ergine,  and  a  reservoir  in  which  the  com- 
pressed air  could  be  stored.  A  pipe  line  from 
the  reservoir  was  carried  throughout  the 
length  of  the  train,  connection  between  ve- 
hicles being  made  by  means  of  hose  and  coup- 
hngs.  Each  vehicle  was  provided  with  a  sim- 
ple cast-iron  cylinder,  the  piston  rod  of  which 
was  connected  to  the  brake  rigging  in  such 
a  way  that  when  the  air  was  admitted  to  the 
cylinder  the  piston  was  forced  out  and  the 
brakes  thereby  applied.     In  the  engineer's  cab 
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there  was  placed  in  the  pipe  hue  a  three-way 
cock,  by  means  of  which  compressed  air  could 
be  admitted  to  the  train  pipe,  and  thus  to  the 
cyUnders  on  each  car:  or  the  air  already  in 
the  cylinders  and  train  pipe  could  be  dis- 
charged to  the  atmosphere,  thus  releasing  the 
brakes. 

This  was  the  simplest  and  most  efficient 
brake  that  had  been  introduced  up  to  that 
time,  and  was  largely  adopted  by  American 
railways;  but  while  all  that  could  be  desired 
for  single  vehicles,  the  danger  incident  to  the 
entire  loss  of  braking  power  when  most 
needed,  due  to  the  bursting  of  hose  under 
pressure,  the  parting  of  the  train  or  other  rup- 
ture of  the  brake  system,  led  to  the  invention 
of  the  automatic  brake.  The  first  form  of  this 
brake  was  introduced  in  1872,  and  is  now  gen- 
erally referred  to  as  the  "plain  automatic." 
The  essential  difference  between  this  brake  and 
the  "straight-air"  type,  which  it  superseded, 
consisted  in  the  installation  of  supplementary 
or  auxiliary  reservoirs  for  the  storage  of  com- 
pressed air  on  the  cars  in  addition  to  the  main 
reservoir  on  the  locomotive,  so  that  each  ve- 
hicle carried  its  own  supply,  and  the  employ- 
ment of  a  most  ingenious  valve  mechanism. 
by  means  of  which  the  application  of  the  brake 
was  caused  by  the  reduction  of  air  pressure 
in  the  train  pipe,  whether  such  reduction  was 
made  intentionally  or  as  the  result  of  accident. 
The  original  three-way  cock  in  the  engineer's 
cab  has  been  lately  replaced  by  a  more  elabo- 
rate valve  known  as  an  engineer's  brake  valve. 
The  necessity  for  this  substitution  was  due  to 
the  fact  that  in  applying  the  brakes  the  reduc- 
tion of  pressure  in  the  trainpipe  had  to  be 
more  carefully  made  than  was  practicable  with 
an  ordinary  three-waycock.  The  brake  valve 
was  arranged  so  that  in  releasing  the  brakes, 
air  was  allowed  to  flow  from  the  main  reser- 
voir on  the  engine  into  the  trainpipe  and  aux- 
iliary reservoirs.  The  engineer  by  moving  the 
handle  to  the  application  position  connected 
the  trainpipe  to  the  atmosphere  through  very 
carefully  graduated  openings,  and  the  pressure 
gauge  connected  to  the  trainpipe  showed  how 
much  reduction  was  made,  and  indicated, 
therefore,  the  amount  of  air  that  would  flow 
from  the  auxiliary  reservoirs  into  the  brake 
cylinders. 

The  immense  advantage  to  railway  com- 
panies along  the  line  of  higher  speed,  greater 
safety  and  pronounced  economy  in  the  substi- 
tution of  a  reliable  automatic  power  brake 
under  the  control  of  the  engineer  for  the  old 
hand  brake  was  soon  recognized,  and  the  work 
of  making  this  change  proceeded  rapidly 
throughout  the  entire  country.  Naturally 
enough,  the  new  conditions  encountered 
brought  to  light  new  problems,  the  solution  of 
which  enlisted  the  best  efforts  of  railway  offi- 
cials and  brake  manufacturers  alike.  In  many 
instances  it  was  found  that  the  only  possible 
way  to  determine  the  questions  involved  with 
any  degree  of  satisfaction  was  by  means  of 
practical  tests  made  under  conditions  found 
in  actual  service. 

Very  recently,  the  greatly  increased  speed 
of  all  classes  of  passenger  service,  coupled  with 
the   demonstration   that   in   order   to   approach 


a  imiform  rate  of  retardation  it  was  necessary 
to  have  a  much  higher  brake-shoe  pressure 
for  high  speeds  than  for  low,  rendered  im- 
perative the  "  high-speed  brake."  This  appa- 
ratus consists  of  the  quick-action  automatic 
brake,  with  the  adaition  of  an  automatic  re- 
ducing valve  connected  to  the  brake  cylinder. 
The  normal  train  pipe  and  auxiliary  reservoir 
pressures  are  raised  from  70  pounds  (the  or- 
dinary quick-action  pressure)  to  no  pounds. 
The  reducing  valve  is  arranged  so  that  in 
service  applications  the  brake  cylinder  pres- 
sure cannot  exceed  60  pounds,  but  in  emer- 
gency application  the  initial  cylinder  pressure 
becomes  nearly  90  pounds,  which  i.  gradually 
reduced  as  the  speed  decreases,  until  60  pounds 
is  reached,  which  pressure  is  retained  until  re- 
leased by  the  engineer.  This  high-speed  brake 
has  reduced  the  distance  within  which  a  train 
can  be  stopped  by  at  least  30  per  cent.  See 
R.^iLROAD  Systems.         Edw.\rd  S.  F.xrrow, 

Consulting  Railroad  and  Mining  Engineer. 

Railway  Car  Cleaning.  From  the  early 
days  of  railroading  until  the  present  time  con- 
stant attention  has  been  given  to  the  require- 
ments of  sanitation  of  passenger  cars,  and  how 
best  to  insure  cleanliness  has  been  a  problein 
with  no  easy  solution.  The  old  method  of  car 
cleaning  with  a  whisk  here  and  a  dash  there 
with  a  broom  or  duster,  was  not  only  unsani- 
tary, but  unsatisfactory  for  the  reason  that  it 
had  the  effect  largely  of  removing  dust  and  dirt 
from  one  section,  and  depositing  it  elsewhere ; 
but  under  the  latest  and  most  highly  approved 
method,  which  is  termed  the  "  Vacuum  Sweep- 
ing System,"  the  dirt  and  dust  are  drawn  from 
the  car  by  suction  through  a  pipe. 

Prominent  railroads  have  recently  erected 
immense  vacuum  plants  in  their  car  yards,  and 
for  distances  of  several  thousand  feet  have  laid 
pipes  varying  from  two  to  five  inches  in  diam- 
eter. At  short  intervals  this  pipe  is  tapped  and 
from  these  cocks  is  run  the  flexible  hose,  which 
may  be  taken  in  the  car,  either  by  door  or  win- 
dow. At  the  foot  of  the  hose  is  a  metal  pipe 
with  a  flat  triangular  end,  along  the  base  of 
which  is  an  opening,  and  through  which  the 
dust  and  dirt  are  drawn  by  the  vacuum  or 
"  drawing-in  machine  "  located  a  distance  away. 
The  operator  runs  the  slot  opening  over  the 
cushions,  carpets,  curtains,  woodwork,  etc.,  and 
without  any  commotion  or  dust  raising,  every 
loose  particle  or  germ  is  whisked  away,  every- 
thing being  left  clean  and  wholesome.  The  dust 
thus  removed,  before  reachitig  the  "  drawing-in 
machine,"  passes  through  two  dust  separators, 
the  first  of  which  clears  the  air  of  90  per  cent 
of  the  grit,  dust  and  germs :  the  second  sep- 
arator or  cylinder  draws  the  air  throu.gh  water 
in  which  corrosive  sublimate  is  used,  and  com- 
pletes perfectly  the  purification.  Railroad  man- 
agers have  for  a  long  time  felt  the  necessity 
for  a  more  sanitary  method  of  car  cleaning,  and 
the  vacuum  svstem,  while  reducing  disease 
liabilities  to  a  minimum,  at  the  same  time  re- 
duces the  cost  of  cleaning  and  time  consumed. 
Two  cars  can  be  thoroughly  cleaned  under  the 
new  system  at  the  same  expense  of  time  and 
money  as  was  formerly  consumed  in  cleaning 
one. 

The  only  valid  objection  to  the  vacuum  system 
is  the  cutting  out  the  pyle  of  the  plush  very  much 
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more  rapidly  tluui  the  process  of  hand  beating, 
there  being  more  or  less  sand  in  the  cars.  In 
Jersey  City,  where  perhaps  the  largest  number 
of  cars  are  cleaned,  the  other  methods  in  vogue 
are  essentially  as  follows :  (  i  )  The  carpets  are 
removed  by  rolling  them  in  bundles,  and  then 
taking  to  the  cleaning  shed.  (2)  The  seats, 
cushions,  pillows,  mattresses,  and  blankets  are 
removed  to  a  shed  alongside  the  car,  where  they 
are  beaten,  dusted,  and  aired.  (3)  Men  go 
through  the  car  and  dust  all  portions,  including 
the  upper  berths,  with  feather  dusters,  immedi- 
ately after  which  the  upper  berths  are  closed. 
(4)  The  charwomen  wash  the  woodwork  and 
glass  with  lukewarm  water  and  castile  soap. 
The  rugs,  particularly  those  of  the  smoking 
compartments,  are,  if  badly  soiled,  washed  with 
soap  and  water  and  then  dried.  The  cars 
cleaned  in  Washington  and  Jersey  City  are 
treated  in  this  way  every  other  trip,  being  only 
swept  at  the  end  of  each  run. 

This  vacuum  cleaning  process  has  of  late 
been  successfully  applied  in  the  New  York  Sub- 
way, where  it  has  been  demonstrated  that  a  suit- 
able car  litted  with  a  plant  can  clean  one  of  the 
stations  in  less  than  half  an  hour,  and  that  while 
running  between  stations  it  can  take  up  the  loose 
dirt  from  the  roadbed  and  dump  it  in  the  yard 
at  the  terminal  after  all  the  stations  have  been 
swept. 

Railway  Consolidation.  The  consoiida- 
tion  —  or  as  the  English  say,  the  amalgamation 
—  of  railways  consists  either  (a)  in  uniting 
connecting  lines  into  one  continuous  line,  or 
(b)  in  uniting  parallel  or  competing  lines  into 
a  system.  Railways  in  the  United  States  were 
originally  built  for  the  most  part  in  short,  dis- 
associated lines  —  little  stretches  of  road  from 
A  town  to  B  town.  Construction  had  pro- 
gressed only  a  little  before  the  desirability  of 
connection  between  these  lines  became  obvious. 
And  almost  at  once  such  connection  began  to  be 
arranged,  so  that,  in  the  progress  of  our  rail- 
way building  and  some  time  prior  to  about  1870, 
a  great  number  of  these  little  lines  in  every 
part  of  the  country  had  been  amalgamated,  with 
the  result  of  developing  our  great  trunk  line 
systems.  Before  we  had  entered  upon  the 
last  quarter  of  the  19th  century,  it  had  corne 
to  pass,  speaking  generally,  as  a  result  of  this 
tendency  to  unite  connecting  lines,  that  very 
much  the  greater  and  more  important  part  of 
our  railway  system  consisted  of  long  lines  of 
road  under  a  single  management  or  control, 
made  up,  especially  in  the  older  parts  of  the 
country,  of  a  less  or  greater  number  of  for- 
merly disconnected  and  independent  local  lines, 
which  had  been  one  after  the  other  taken  over 
and  incorporated  into  the  greater  continuous  line 
or  system.  Almost  all  the  valuable  and  well  lo- 
cated local  lines  had,  30  years  or  more  ago.  thus 
been  absorbed  into  larger  and  less  local  combina- 
tions. Such  consolidation,  working  only  benefit 
to  the  public  and  demonstrating  its  usefulness  as 
it  went  along,  provoked  only  a  small  amount  of 
opposition,  and  these  amalgamations  of  connect- 
ing lines  usually  secured  legal  sanction,  when- 
ever necessary,  without  the  protest  of  the  poli- 
ticians. But  about  1870  —  now  a  full  generation 
ago  —  a  tendency  in  the  direction  of  the  con- 
solidation of  parallel  and  competing  lines  de- 
veloped.    What  had  long  been  known  in  Europe 


to  be  the  true  law  of  railway  construction,  and 
the  sound  basis  upon  which  railways  must  ulti- 
mately come  to  exist  and  be  operated  in  every 
country  where  there  is  enough  wealth  and  com- 
mercial activity  to  make  them  successful  — 
I'.amely  a  division  of  territory  and  the  practical 
elimination  of  competition  between  parallel  lines 
in  the  same  territory  —  began  to  assert  itself 
and  to  be  felt  to  be  applicable  here :  and  di- 
rectly we  entered  upon  a  period  of  consolidation, 
not  now  of  connecting  but  of  competing  lines ; 
and,  summing  up  the  whole  matter  in  a  single 
sentence,  that  process  of  amalgamation,  having 
now  gone  on  in  this  country  for  nearly  40 
years,  it  results  that  we  are  now  at  the  end  sub- 
stantially, of  the  second  stage  of  railway  com- 
bination. 

First,  we  built  isolated  and  disconnected  lo- 
cal lines ;  second,  we  united  these  connecting 
lines  —  whenever  they  did  connect  —  into  con- 
tinuous lines ;  and  third,  we  divided  up  the  ter- 
ritory between  theretofore  competing  lines,  by 
gradually  amalgamating  either  the  ownership  or 
the  control  of  such  lines  in  a  defined  territory, 
thus  securing  little  by  little  to  a  single  interest,  a 
territorial  monopoly  of  the  carrying  services  of 
the  locality.  This  process  carried  out  to  its  log- 
ical conclusion  roughly  divides  the  whole  coun- 
try into  railway  territories  of  greater  or  less  ex- 
tent, within  each  of  which  one  single  railway 
system  is  paramount  or  absolutely  controlling. 
This  readjustment  of  ownership  and  control  be- 
tween the  greater  railway  companies  of  the 
country  goes  steadily  on.  In  some  sections  of 
the  country  it  seems  to  have  been  fully  and 
finally  accomplished ;  in  other  sections  it  is  in 
progress ;  and  only  where  the  game  isn't  worth 
the  candle  or  where  the  work  has  been  done,  is 
there  an  absence  of  activity  in  this  direction 
the  tendency  so  to  consolidate,  first  connecting 
and  then  competing  lines,  has  been  universal 
and  inevitable,  and  such  consolidation  is  in  the 
one  case  an  accomplished  fact  and  in  the  other 
an  irresistible  evolution.  Very  little  effort  was 
made  to  prevent  the  earlier  consolidations,  that 
of  merely  connecting  lines.  It  is  now  well  un- 
derstood that  such  efforts,  if  they  had  been 
made,  would  have  failed,  and  it  is  now  not 
questioned  that  such  consolidations  have  been 
beneficial  both  to  the  public  and  the  railways. 
On  the  other  hand  a  very  great  deal  of  effort 
has  been  made  by  courts  and  statutes  to  prevent 
and  hinder  the  second  form  of  consolidation, 
that  of  competing  or  parallel  lines.  These  ef- 
forts have  also  for  the  most  part  failed,  and 
it  is  now  coming  more  and  more  to  be  believed 
that  they  w^ill  ultimately  wholly  fail  to  prevent 
what  seems  to  be  the  inevitable  in  railway  de- 
velopment. Moreover,  in  the  case  of  the  amal- 
gamation of  connecting  lines,  the  mischiefs 
which  have  been  apprehended  have  generally  not 
been  realized;  so  that  now  not  only  most  prac- 
tical railway  men,  but  many  students  of  the  rail- 
way problem  believe  that  in  the  outcome  the  bal- 
ance of  benefit  both  to  the  carrier  and  to  the 
public  will  be  also  foimd  on  the  side  of  terri- 
torial   division   between    competing   lines. 

The  history  of  railway  construction  and 
■combination  throughout  the  world  seems  to  in- 
dicate first  that  the  consolidation  of  competing 
lines  is  inevitable ;  second,  that  efforts  by  legis- 
lation   or    litigation   to   prevent    it   always    fail : 
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and  third,  that  such  consolidations  benefit  both 
the  public  and  the  railways.  The  facts  and 
figures  concerning  these  consolidations  in  the 
United  States  are  detailed  elsewhere  in  this 
work,  but  the  economic  questions  involved  are 
still  open  ones  with  us.  Elsewhere  throughout 
the  world  these  questions  seem  to  be  settled. 
Thus  in  England,  w^here  the  railway  problem 
has  in  many  of  its  features  been  strikingly  like 
our  own,  the  question  is  now  quite  at  rest.  In 
France  the  question  never  really  arose,  and  else- 
where in  Europe  it  has  been  decided  everywhere 
in  favor  of  amalgamation  and  against  the  con- 
tinuation of  competition  between  lines  serving 
the  same  territory.  (The  writer's  argument  in 
the  Supreme  Court  of  the  United  States,  Oc- 
tober Term,  1903,  upon  the  appeal  of  The  North- 
ern Securities  Company  ct  al  v.  the  United 
States.) 

England. — In  February  1872,  a  Select  Joint 
Committee  on  Railway  Companies  Amalga- 
mation was  appointed  by  the  two  Houses  of 
the  English  Parliament  to  investigate  and  report 
back  the  condition  of  the  railways  of  Great 
Britain,  particularly  in  respect  of  the  consolida- 
tion of  lines  and  the  division  of  territory  among 
the  greater  companies.  Mr.  Chichester  Fort- 
escue,  in  moving  the  appointment  of  the  Select 
Committee  in  the  House  of  Commons,  on  23 
Feb.  1872,  said  that  "twenty  years  ago  a  Com- 
mittee had  reported  against  the  system  of  amal- 
gamation, but  since  that  committee  reported 
amalgamation  had  gone  on  as  merrily  as  before 
—  the  fact  being  that  5,000  miles  of  railway  had 
been  added  to  the  greater  railways  since  that 
time." 

This  committee  called  a  great  number  of 
witnesses  and  went  fully  into  the  details  of  the 
matter  throughout  the  British  Islands,  and  on 
2  Aug.  1872,  presented  a  voluminous  report, 
from  which  it  appeared  that  by  the  end  of  the 
/ear  1843,  71  separate  and  independent  lines  had 
been  constructed,  averaging  about  30  miles  each 
in  length.  During  the  following  year  the  average 
mileage  per  independent  line  was  reduced  one 
half,  so  that  by  the  end  of  the  year  1844  the 
average  was  only  about  15  miles.  Between  1844 
and  1847,  637  separate  companies  had  been  char- 
tered, with  a  total  authorized  length  of  about 
9,400  miles  of  line.  Eleven  proposals,  for  ex- 
arnple,  were  made  to  Parliament  for  lines  of 
railway  through  a  single  narrow  valley,  where 
but  one  line  was  possible.  This  called  so  loudly 
for  relief  that  consolidation  began  about  1847, 
and  so  proceeded,  by  the  gradual  absorption  of 
the  smaller  lines  by  the  larger  systems,  and  by 
a  consequent  division  of  territory  between  the 
consolidated  companies,  that  by  1872  it  had  come 
to  pass  that  the  railway  business  of  the  Kingdom 
was  substantially  performed  by  no  more  than 
about  si.x  of  these  great  amalgamated  companies. 
The  first  English  railway  charters  contained 
provisions  intended  to  prevent  competition  both 
between  the  lines  themselves  and  between  them 
and  the  canals,  especially  in  freight  traffic. 
George  Stephenson,  the  father  of  English  rail- 
ways, seems  to  have  appreciated  clearly  the  mis- 
chief to  be  avoided  in  tlie  matter  of  competition, 
even  at  that  early  day,  and  !ic,  therefore,  set  him- 
self to  the  task  of  getting  the  railway  system  in 
that  country  started  right  in  this  particular.  His 
view   on   this   subject   was   summed   up   in   his 


much-quoted  saying  that  "where  combination  is 

possible,  competition  is  impossible." 

In  183b,  a  Mr.  Morrison,  M.  P.,  from  Inver- 
ness, made  a  remarkable  speech  in  Parliament, 
in  the  course  of  a  discussion  of  the  then  English 
railway  situation,  in  which  he  pointed  out  with 
uttermost  clearness  that  a  railway  must  in  the 
nature  of  things  be  a  monopoly ;  that  competing 
roads  will  inevitably  combine;  that  parallel  lines 
are  sheer  waste  of  capital,  and  that  fixed  maxi- 
mum rates  are  useless.  This  utterance  is  the 
more  remarkable  because  it  stated  clearly,  at 
the  outset  of  railway  building  and  before  there 
was  any  basis  of  fact  and  experience  upon  which 
to  found  such  generalization,  the  ultimate  prin- 
ciples which  long  experience  has  since  demon- 
strated to  be  sound. 

Thus  it  is  seen  that  the  English  railways 
started  right,  but  that  they  soon  got  wrong,  and 
for  the  first  30  years  and  more,  blunders  in  M 
plenty  were  made  in  futile  endeavors  to  construct  I 
and  operate  railways  on  the  principle  of  inter-  I 
competition.  Uncounted  treasure  was  wasted  in  f 
these  attempts,  and  absolutely  nothing  but  expe- 
rience was  gained  by  it.  By  1872  competition 
had  been  substantially  eliminated  through  the 
operation  of  natural  laws  and  in  spite  of  hostile 
legislation  and  litigation.  It  was  said  in  Parlia- 
ment, in  the  debates  over  the  appointment  of 
the  Select  Committee  in  1872,  that  there  was 
not  at  that  time  a  single  competitive  rate  exist-  M 
ing  in  the  Kingdom.  With  the  legislation  of  ^ 
1873  the  general  railway  situation  in  England 
was  fixed  and  determined,  and  the  agitation  for 
competition  ended.  The  railways  ceased  to  be 
bugbears,  and  fears  of  mischief  to  the  public 
from  the  growth  of  railway  influence  and  power 
gave  place  to  intelligent  criticism  of  railway 
methods  and  to  a  public-spirited  determination 
to  get  good  service  at  fair  rates  while  giving  the 
companies  a  free  hand  to  manage  their  finances 
in  their  own  way.  Thus,  after  nearly  40  years 
of  experiment,  agitation  and  disturbances,  the 
English  people  came  back  about  1872  to  their 
point  of  commencement.  Mr.  Adams,  in  his 
•Railroads  and  Railroad  Questions,'  says  that 
then  England  "settled  down  on  the  doctrine  of 
hisses  faire" ;  and  President  Hadley,  in  his 
'Railroad  Transportation,'  says  "It  might  bet- 
ter be  said  that  it  has  settled  down  on  the  policy 
of  specific  laws  for  specific  troubles."  By  about 
1872,  as  we  thus  see,  the  problem  was  solved 
by  the  operation  of  immutable  economic  laws, 
and  the  decision  against  competition  between 
lines  made  beyond  all  possibility  of  reversion. 
To  make  a  summary  statement  it  appears  that 
in  1847  there  were  about  5,000  miles  of  railway 
in  England,  owned  and  operated  by  several  hun- 
dred independent  and  competing  companies ;  25 
years  later  there  were  13,000  miles  of  railway, 
owned  and  operated  by  12  partly  competing  com- 
panies; now  there  are  a  little  over  15,000  miles, 
owned  and  operated  by  about  six  non-competing 
companies. 

The  history  of  some  of  the  greater  English 
companies  taken  a  little  in  detail  illustrates  the 
situation.  The  London  &  North-Western  Rail- 
way was  first  opened  for  traffic  in  1837,  about 
a  month  after  the  accession  of  Queen  Victoria. 
In  1846.  it  consisted  of  a  main  line  from  London 
to  Birmingham,  with  .some  insignificant  branches. 
In  1852,  a  writer  on  the  position  of  the  company 
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complains  that  it  "fell  a  few  years  back  into  the 
error  generally  committed  by  railway  companies 
of  amalgamation  with  numerous  other  railway 
companies.  From  being  a  line  from  London  to 
Birmingham,  112^4  miles,  it  has  become  a  line 
or  lines  of  539!- j  miles  long  —  five  times  its 
original  length."  Since  that  time  it  has  in- 
creased its  mileage  nearly  four-fold,  and  has 
merged  into  its  system  the  Chester  and  Holy- 
head lines  on  the  west  and  the  Lancashire  and 
Carlisle  on  the  north,  besides  numerous  smaller 
undertakings  too  numerous  to  mention.  The 
Great  Western  Railway  has  been  absorbing 
smaller  independent  lines  in  its  territory  for 
many  years,  and  altogether  considerably  more 
than  lOO  have  been  so  absorbed  within  the  last 
40  years.  Since  i8g6  it  has  taken  over  about 
20  such  lines,  adding  thereby  260  miles  to  its 
system.  Of  its  total  capital  expenditure  from 
1892  to  1901,  amounting  to  about  15J/2  millions 
sterling,  nearly  S  millions  represented  amalga- 
mations. The  North-Eastern  Railway  is  a  con- 
solidation of  various  small  lines  which  has 
resulted  in  a  vast  network  of  railway  in  the 
northeast  of  England  without  a  single  intruder 
in  the  territory  in  the  shape  of  a  competitor. 
The  report  of  the  Select  Committee  on  Railway 
Amalgamation  in  1872  contained  the  following 
reference  to  this  line  : 

The  case  of  the  North-Eastern  is  a  striking  illustra- 
tion. That  railway  or  system  of  railways  is  composed 
of  37  lines,  several  of  which  formerly  competed  with 
each  other.  Before  their  amalgamation  they  had,  gen- 
erally speaking,  high  rates  and  fares,  and  low  dividends. 
The  system  is  now  the  most  complete  monopoly  in 
the  TJnited  Kingdom;  from  the  Tyne  to  the  Humber 
with  one  local  exception,  it  has  the  county  to  itself, 
and  it  has  the  lowest  fares,  and  the  highest  dividend 
of  any  large  English  railway.  It  has  had  little  or  no 
litigation  with  other  companies.  While  complaints  have 
been  heard  from  Lancashire  and  Yorkshire,  where  there 
are  so-called  competing  lines,  no  witness  has  appeared 
to  complain  of  the  North-Eastern;  and  the  general  feel- 
ing in  the  district  it  serves  appears  favorable  to  its  man- 
agement. 

Tlie  Great  Central  Railway,  which  was  opened 
for  all  classes  of  traffic  in  April  1899,  has  a  total 
mileage  of  665  miles.  Of  this  mileage  465  be- 
longs to  it  and  200  are  jointly  owned  with  other 
companies.  In  addition,  the  company  owns  in 
miles  of  canals  and  tramways.  It  is,  therefore, 
a  system  essentially  made  up  of  joint  lines  and 
canals.  It  is  also  the  newest  line  in  England, 
and  may  stand  for  the  most  recent  type  of  devel- 
opment in  that  country. 

It  now  seems  certain  that  in  no  very  long 
time  all  intramural  transit  in  London  which  is 
wholly  or  partly  underground,  aggregating 
nearly  225  miles  in  length,  will  be  consolidated 
into  no  more  than  two  great  substantially  non- 
competing  enterprises,  dividing  the  territory  in 
a  way  between  them,  upon  a  line  (roughly 
speaking)  which  runs  northwest  and  southeast 
through  Piccadilly  Circus,  or  dividing,  along 
non-competitive  lines  as  much  as  possible, 
about  Piccadilly  Circus  and  converging  severally 
therein.  The  Joint  Parliamentary  Connnittee 
of  1901  reported  that  it  was  desirable  that  the 
working  of  underground  railways  in  and  around 
London  should  be  put  under  the  control  of  some 
one  consolidated  interest;  and  if  we  read  into 
the  future  of  these  underground  lines  the  rail- 
way experience  of  the  past  in  England  above 
ground,  that  is  sure  to  be  the  ultimate  solution. 

The    English    courts    commenced,   about   the 


middle  of  the  last  century,  to  break  down  the 
old  common  law  doctrines  theretofore  in  vogue 
against  monopolies,  which  were  invoked  in  op- 
position to  railway  consolidation.  Gradually 
the  whole  legal  theory  upon  which  those  doc- 
trines were  attempted  to  be  sustained  has  been 
ovcrthrow-n,  until  now  there  is  in  England  no 
legal  objection  possible  to  be  urged,  and  very 
little  popular  prejudice  to  the  amalgamation 
of  railway  lines  whenever  and  wherever  it  seems 
to  be  economically  desirable.  The  legal  argu- 
ments against  these  consolidations  were  always 
drawn  from  the  old  decisions  against  monop- 
olies and  restraint  of  trade,  which  more  than  50 
years  ago  began  to  be  repudiated  in  toto  by  the 
English  judges.  Thus  in  a  leading  case  often 
referred  to,  which  was  decided  in  the  House  of 
Lords  about  1850,  Lord  St.  Leonards  used  the 
following  notable  language : 

My  Lords,  there  are  just  a  few  remarks  that  I 
wish  to  make  upon  public  policy.  I  will  not  add  a 
word  to  what  has  been  already  said  by  my  noble  and 
learned  friends,  but  I  will  call  your  attention  to  what 
fell  from  one  of  the  learned  judges  (Mr.  Justice  Cress- 
well)  as  regards  the  restraint  of  trade.  That  learned 
judge  says  that  with  regard  to  the  restraint  of  trade, 
there  is  a  maxim  in  common  law,  and  he  refers  to  a 
case  in  Year  Books  (2  Hen.  V.,  pi.  26),  to  prove  it; 
but  the  learned  judge  did  not  tell  your  lordships  upon 
what  that  maxim  was  founded.  Nobody  supposes  that 
there  was  any  statute  upon  the  subject  in  those  times. 
Upon  what,  then,  was  that  maxim  founded?  Why, 
upon  public  policy  for  the  good  of  the  realm.  It  was 
not  good  for  the  realm  that  men  should  be  prevented 
from  exercising  their  trades.  Now,  let  us  see  what 
this  particular  case  is;  it  lies  in  few  words  and  re- 
markable consequences  have  resulted^  from  it.  It  was 
an  obligation  with  a  condition  that  if  a  man  did  not 
exercise  his  craft  of  a  dyer,  within  a  certaiti  town,  that 
is,  where  he  carried  on  his  business,  for  si.x  months, 
then  the  obligation  was  to  be  void,  and  it  was  averred 
that  he  had  used  his  art  there  within  the  time  limited, 
upon  which  Mr.  Justice  Hull,  being  uncommonly  angry 
at  such  a  violation  of  all  law.  said,  according  to  the 
book,  "  Per  Dieu,  if  he  were  here,  to  prison  he  should 
go  until  he  made  fine  to  the  king,  because  he  had 
dared  to  restrain  the  liberty  of  the  subject."  I  wish  to 
draw  your  lordships'  attention  to  this  case.  Angry  as 
the  learned  judge  was  at  that  infraction  of  the  law, 
what  has  been  the  result  of  that  very  rule  without  any 
statute  intervening?  That  the  common  law.  as  it  is 
called,  has  adapted  itself,  upon  grounds  of  public  policy, 
to  a  totally  different  and  limited  rule  that  would 
guide  us  at  this  day,  and  the  condition  which  was 
then  so  strongly  denounced  is  just  as  good  a  condition 
now  as  any  that  was  ever  inserted  in  a  contract,  be- 
cause a  partial  restraint,  created  in  that  way.  with  a 
particular  object,  is  now  perfectly  legal.  Without 
any  exclamation  of  the  judge,  and  without  any  danger 
of  prison,  any  subject  of  this  realm  may  sue  upon 
such  a  condition  as  Mr.  Justice  Hull  was  so  very. in- 
dignant at  in  that  particular  case.  That  shows,  there- 
fore that  the  rule  which  the  learned  judge,  whose 
opinion  is  now  before  the  House,  thought  depended 
upon  some  rule  of  common  law.  regardless  of  policy, 
was  founded  upon  public  policy,  and  has  been  restrained 
and  liniite<l  and  qualified  up  to  this  very  hour,  and 
liencficially  -so.  by  that  very  policy  which  it  is  sup- 
posed had  no  bearing  at  all  upon  the  foundatioii  of  the 
rule.  (Egcrton  v.  Earl  Brownlow,  4  H.  L.  Cas.,  I, 
237.   238.) 

Within  the  last  five  years  the  notable  con- 
solidation of  the  London,  Chatham  S:  Dover 
and  the  London  &  South-Eastern  lines  has  been 
effected,  which  operates  to  merge  two  there- 
tofore independent  parallel  and  competing  lines 
and  to  allot  the  whole  southeastern  section  of 
England  to  the  amalgamated  company.  This, 
as  is  usual  in  that  country,  was  accomplished 
through  special  Parliamentary  powers,  which  in 
this  case  were  sought  and  obtained  without 
arousing  any  great  opposition,  engendering  any 
considerable  heat,  or  provoking  any  declamation 
about   a   sacrifice    of   the   rights   of   the    public. 
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In  point  of  fact,  nothing  but  good  seems  to  have 
flowed  from   it. 

Previous  to  1899  both  these  railways  had 
achieved  an  unenviable  notoriety  for  the  in- 
adequacy, slowness,  and  unpunctuality  of  their 
services,  for  the  dilapidated  condition  of  their 
stations  and  rolling  stock,  and  generally  for 
the  backward  state  of  their  accommodation.  In 
the  case  of  the  Chatham  Company  the  financial 
position  was  also  precarious,  and  though  the 
South-Eastern  at  one  time  was  nominally  much 
stronger  in  this  respect,  it  too  had  lost  much 
ground  in  the  preceding  five  years,  and  for 
1901  its  ordinary  dividend  at  the  rate  of  only 
2  per  cent  was  the  worst  in  its  history.  Com- 
petition of  the  worst  kind  between  the  South- 
Eastern  and  Chatham  companies  was  a  normal 
state  of  affairs,  and  as  the  result  both  railways 
spent  vast  sums  of  capital  and  revenue  for 
which  there  is  at  the  present  time  little  to 
show  except  duplicate  lines  and  stations,  and  in- 
adequate provision  for  traffic  where  extended 
accommodation  was  most  required.  Many  times 
a  fusion  of  interests  had  been  urged  upon  the 
two  companies,  but  without  result.  Negotia- 
tions for  amalgamation  were  entered  upon  sev- 
eral times,  but  they  always  broke  down  at  the 
crucial    moment. 

At  last,  in  1898,  an  agreement  between  the 
two  companies  was  come  to,  not  for  a  complete 
amalgamation,  but  for  the  pooling  of  gross  reve- 
nue and  working  expenses  and  the  division  of 
net  profits  on  a  fixed  percentage  basis,  with 
additional  arrangements  for  the  joint  contribu- 
tion of  capital  required.  It  was  not  the  inten- 
tion of  the  two  companies  to  seek  Parliamentary 
authority  for  this  arrangement,  as  they  were 
not  bound  to  secure  the  sanction  of  any  other 
body  than  their  shareholders.  But  the  gov- 
ernment virtually  intimated  that  the  new  ar- 
rangement was  so  important  and  far-reaching 
in  its  bearing  on  the  interests  of  the  public,  that 
the  terms  of  agreement  ought  to  be  embodied 
in  a  bill.  This  bill  received  the  royal  assent  on 
I  Aug.  1899,  and  seven  months  thereafter  the 
new  arrangement  came  into  operation. 

The  preamble  of  the  bill  recites  that 

With  a  view  to  avoiding  undue  competition  and 
unnecessary  expense  and  delays  and  other  inconven- 
iences arising  from  diversity  of  interests  and  to  turn- 
ing to  the  best  account  the  respective  powers  and 
resources  of  the  two  companies  .  .  .  it  is  ex- 
pedient and  will  be  for  the  public  advantage  that, 
subject  to  the  provisions  and  enactments  in  this  .^ct 
contained,  the  undertakings  of  the  two  companies 
should  be  used,  worked,  managed,  maintained,  and 
improved  from  and  after  the  passing  of  this  Act, 
as    one    undertaking     .... 

The  -Act  constituted  a  Managing  Committee 
to  administer  the  two  railways  as  one  company, 
that  new  body  being  made  up  of  the  directors 
of  the  two  companies. 

The  committee  of  1872  sum  up  their  view 
upon  the  effect  of  hostile  or  prohibitory  legisla- 
tion on  this  subject  as  follows :  "A  long  and 
varied  experience  has  fully  demonstrated  the 
fact  that,  while  Parliainent  may  hinder  and 
thwart  it,  it  cannot  prevent  it."  The  theory  of 
the  British  Constitution  is  that  Parliament  is 
omnipotent,  and  here  there  is  formal  admission 
that  there  are  thines  that  omnipotence  cannot  do. 

France. — The  French  railway  system  was  de- 
veloped a  little  later  than  the  English,  but  we 
must  look  as  far  back  as  the  reign  of  Louis  XI., 


in  the  latter  part  of  the  15th  century,  if  we  are 
fully  to  understand  and  appreciate  that  develop- 
ment. That  sagacious  and  masterful  prince,  who 
reigned  from  1461  to  1483,  broke  effectually  the 
power  of  the  great  feudatories,  and  by  a  consoli- 
dation of  authority  in  the  crown  laid  the  founda-  _ 
tion  of  the  absolute  monarchy.  His  taking  the  ■ 
postal  service  out  of  the  hands  of  the  feudal  " 
authorities  and  away  from  the  cities  and  making 
it  a  matter  of  national  adininistration,  these  400 
years  ago  and  more,  was  one  of  the  most  notable 
acts  of  his  reign,  and  was  in  a  way  the  first 
step  toward  the  modern  railway  system  of 
France.  "Modern  history,"  says  President  Had- 
ley,  in  speaking  of  the  nationalization  of  the 
French  post-office,  " — the  history  of  nations  as 
such  —  may  almost  be  said  to  have  begun  at  this 
point."  What  Louis  XI.  did  for  the  power  of 
the  crown  and  for  the  postal  service  of  the 
country,  Louis  XIV.  and  Colbert  did  in  laying 
the  foundation  of  the  national  systein  of  high- 
roads and  canals.  The  Ecole  des  Ponts  et 
Chausses  was  founded,  and  trained  engineers 
graduated  therefrom  laid  out,  constructed  and 
perfected  that  splendid  system  of  canals  and 
highways,  radiating  from  Paris  and  reaching 
every  corner  of  the  kingdom,  which  long  ago 
made  France  the  first  country  in  the  world  in  its 
roads  and  waterways.  There  was  from  the  be- 
ginning complete  orgatiization,  intelligent  sur- 
vey and  construction  and  strict  supervision ;  so 
that  an  almost  perfect  system  of  lines  of  com- 
munication existed  in  France  before  railways 
were  known.  In  no  other  country  had  such  re- 
sults been  accomplished  in  road-making,  and 
nowhere  else  was  such  completeness  of  organiza- 
tion and  development  possible.  The  genius  of 
highways  had  in  some  sort  come  down  to  France 
as  an  inheritance  from  Rome,  whose  military 
roads  were  one  of  her  most  characteristic  mon- 
uments. In  this  state  of  case,  with  a  perfect  sys- 
tem of  roads  and  canals  already  built  and  in 
operation  —  which  made  railways  seem  less  nec- 
essary in  France  than  in  other  countries  —  it  is 
not  strange  that  the  French  built  railways  slowly 
and  cautiously.  So  it  w'as  not  merely  accidental 
that  France  moved  tardily  in  this  matter.  It  is 
not  in  the  French  character  to  make  radical 
changes,  or  to  do  things  piecemeal ;  and  it  was 
easy  for  her  highway  engineers  to  see  that  other 
nations  were  blundering  in  their  first  railway 
construction.  The  racial  qualities  that  distin- 
guish the  French,  their  spirit  of  order  and 
economy,  their  notion  of  proportion,  and  their 
conservative  good  sense  in  business,  all  had 
something  to  do  with  their  making  haste  slowly 
in  railway  building.  It  is  very  much  the  French 
way  to  let  other  people  make  the  initial  experi- 
ments in  new  things,  and  only  to  take  a  thing  up 
when  it  is  demonstrably  sound  and  feasible.  It 
is  almost  a  racial  instinct,  and  this  is  what 
happened  in  the  development  of  French  railways. 
The  result  is  that  they  now  possess  the  only  rail- 
way system  in  the  world  which  was  intelligently 
conceived  from  the  outset  as  a  unit,  which  was 
scientifically  planned  and  laid  down  by  competent 
engineers  working  together  to  a  common  end, 
and  which  w'as  built  as  a  whole.  The  conditions 
in  France  that  made  this  possible  had  their  gen- 
esis in  the  dominating  sagacity  and  spirit  of 
order  of  Louis  XI.     The  highways  and  canals 
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led  up  to  the  railway  lines,  and  the  governmental 
regulation  and  control  of  the  old  land  and  water- 
ways grew  naturally  into  the  present  system  of 
railway  supervision.  The  system  of  roads  and 
waterways  existing  in  1830  suited  the  French  na- 
tion exactly.  They  were  so  arranged  and  classi- 
fied that  each  bore  its  exact  proportion  of  impor- 
tance, whether  national,  departmental  or  local. 
They  were  regulated  from  Paris  with  ease  and 
with  military  precision.  Never  was  there  so  effi- 
cient a  corps  of  engineers  for  carrying  out  such  a 
scheme  as  that  which  is  trained  at  the  Ecole  des 
Fonts  et  Chaussees.  The  first  step  taken  by  the 
government  looking  to  a  general  railway  system 
was  the  appropriation  of  a  sum  of  money  to 
pay  the  government  engineers  for  laying  out  a 
general  system  of  railway  lines  covering  the 
whole  of  France.  When  this  survey  was  com- 
pleted, and  while  the  lines  existed  only  on  the 
maps  and  blue-prints  of  the  engineers,  the  gov- 
ernment next  took  up  the  question  of  ownership 
and  management.  While  other  countries  had 
been  acting  and  experimenting  and  making 
costly  mistakes,  France  had  been  reasoning  and 
thinking  the  matter  out.  There  was  a  long  series 
of  debates  in  Parliament  between  1837  and  1840. 
The  plan  finally  adopted  was  the  conception  of 
Thiers,  and  was  settled  upon  in  1842.  The  plans 
then  and  thus  deliberately  conceived  and  ma- 
tured—  both  of  engineering  and  of  legislation  — 
have  since  been  carried  out  consistently.  They 
were  sufficiently  elastic  to  be  practicable.  It 
was  at  the  outset  a  policy  of  support  and  con- 
trol without  actual  ownership,  or,  in  other  words, 
a  policy  of  subsidies  to  encourage  private  com- 
panies, and  in  return  for  these  subsidies  a  reser- 
vation of  more  or  less  important  rights  of  state 
control.  As  the  work  proceeded  and  as  new 
conditions  arose,  amendments  and  modifications 
were  incorporated  into  the  plan  as  originally 
conceived.  In  1842  it  was  strictly  a  plan  for 
subsidies ;  in  1852,  extensions  of  chartered  priv- 
ileges were  granted  to  the  companies ;  in  1859, 
a  scheme  for  the  guarantee  of  interest  on  the 
bonds  was  inaugurated,  and,  in  1883,  the  govern- 
ment guarantee  was  extended  to  dividends. 

Under  the  plan  adopted  33  different  com- 
panies were  chartered,  contemplating  about  2,500 
miles  of  line.  Building  went  on  rapidly  until 
the  revolution  of  1848,  and  then  again  after  the 
accession  of  Napoleon  III.  in  1851.  The  liries 
have  from  the  beginning  been  laid  down  with 
the  idea  of  avoiding  all  duplication  and  all  waste 
of  capital ;  they  were  surveyed  and  traced  by 
government  engineers,  and  each  part  stood  in  its 
proper  and  intelligent  relation  to  the  whole. 
Parallel  lines  were  forbidden  as  a  matter  of 
course,  and  competition  was  not  conceived  of  as 
among  the  possibilities  of  the  situation.  By 
1852  the  number  of  independent  systems  had 
iaeen  reduced  from  33  to  11,  and  in  1859  the  11 
were  reduced  to  6,  of  which  5  radiated  from 
Paris.  Each  had  a  monopoly  in  its  own  terri- 
tory. Competition  running  riot,  the  construc- 
tion of  needless  lines  as  a  mere  speculation  in 
the  securities,  rate  wars,  with  their  attendant 
iniquities,  and  the  consequent  wanton  waste  of 
money  and  effort  in  construction  and  operation 
are  essentially  unthinkable  to  a  French  railway 
engineer  or  official.  New  construction  is  under- 
taken only  as  required,  and  to  meet  the  neces- 
sities for  more  lines  growing  out  of  the  devel- 
opment of  any  particular  territory.     About  i8a9 


it  became  obvious  that  a  considerable  amount  ol 
new  construction  was  necessary  in  order  to  bring 
the  railway  system  up  to  a  proper  standard  of 
utility  and  efficiency,  and  in  order  to  secure  this 
construction,  each  of  the  six  companies,  and 
each  in  its  own  district,  undertook  to  construct 
a  large  number  of  branch  lines.  The  govern- 
ment took  the  initiative,  and  in  order  to  facili- 
tate this  new  w-ork  and  to  secure  it  promptly 
recourse  was  had  to  a  system  of  state  guaran- 
tees of  interest  on  the  bonds  upon  which  the 
money  for  the  new  construction  was  to  be  raised. 
This  was  the  plan  devised  by  De  Franqueville. 
Money  was,  of  course,  easily  raised  by  issues 
of  bonds  upon  which  the  government  guaran- 
teed 4  per  cent,  this  guarantee  making  the  se- 
curities instantly  marketable  and  extremely  val- 
uable. There  was,  accordingly,  no  wasteful 
financiering,  no  iniquitous  jobs,  no  lack  of  funds, 
no  foreclosures,  no  reorganizations,  receiverships 
or  squeezing  of  investors.  In  1865  a  further 
plan  was  proposed  in  the  Chamber  for  the  con- 
struction of  a  network  of  local  roads  not  to 
belong  to  the  six  companies,  and  the  municipal 
authorities  were  given  the  right  to  subsidize 
such  lines.  Pursuant  to  this  plan,  several  thou- 
sand miles  of  these  local  lines  were  built 
throughout  the  country  within  the  next  five 
years.  It  was  not,  however,  contemplated  that 
they  should  be  combined  into  systems  which 
might  interfere  in  any  way  with  the  monopoly 
of  the  six  companies.  They  were  designed  to 
be  feeders.  However,  after  the  war  of  1871, 
the  prohibition  to  combine  was  successfully 
evaded,  and  these  local  lines  by  a  series  of 
combinations  began  to  be  serious  competitors 
in  many  places  to  the  main  systems.  This  made 
it  necessary  for  the  government  to  take  the  mat- 
ter again  in  hand,  and  the  problem  was  ultimately 
solved  by  having  the  great  companies  take  over 
the  local  lines  within  their  territories  severally, 
upon  terms.  In  1879,  by  a  decree  of  July  of  that 
year  in  the  Chamber  of  Deputies,  De  Freycinet 
undertook  to  raise  a  loan  of  3,000,000,000 
francs  for  the  construction  of  about  10,000 
miles  of  additional  line.  This  plan  has  been 
slowly  carried  out  since  that  time.  There 
was  at  first  some  delay,  but  by  the  beginning  of 
1884  this  last  comprehensive  scheme  of  railway 
development  was  settled  upon,  the  leading  points 
of  which  were  these :  first,  that  the  state  here- 
after should  confine  its  own  railway  operations 
to  the  small  district  in  the  southwest  occupied  by 
what  is  knowm  as  the  state  line;  that  isolated 
lines  which  the  state  owned  in  various  parts 
of  the  country  should  be  taken  over  by  that  one 
of  the  six  great  companies  in  whose  territory 
it  lay ;  second,  that  additional  lines  as  needed 
should  in  future  be  constructed  only  by  the 
companies  in  whose  district  they  belong;  third, 
that  the  state  should  guarantee  each  company 
a  minimum  dividend,  and  that  w^hen  the  amount 
available  for  dividends  exceeded  a  certain  per- 
centage—  the  rate  differing  for  each  line  —  two 
thirds  of  the  excess  should  go  to  the  state. 
The  limit,  however,  was  placed  so  high  that  this 
provision  has  been  practically  inoperative.  Thus, 
for  example,  on  the  Northern  line,  the  guarantee 
m  nimum  dividend  is  13.5  per  cent,  while  the 
point  beyond  which  the  state  shares  the  excess 
is  22.1  per  cent.  In  the  case  of  the  Paris,  Lyons 
&  Mediterranean,  the  guarantee  minimum  is  11 
per  cent,  the  state  sharing  in   anything  bevond 
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15  per  cent,  and  so  on,  with  slightly  lower  per- 
centages for  the  other  companies. 

All  of  the  lines  in  France  with  one  exception 
are  owned  and  operated  by  private  companies. 
They  are  concedes  and  become  state  property 
upon  the  expiration  of  the  concessions.  Mean- 
time they  are  subject  to  a  strict  governmental 
supervision  and  control.  The  length  open  for 
traffic  on  31  Dec.  1901,  was  23,880  miles,  which 
fully  meets  all  the  requirements  of  the  country. 
The  original  scheme  was  for  the  government 
to  contribute  about  250,000  francs  per  mile ;  and 
private  enterprise  to  find  about  200,000  francs 
per  mile,  thus  dividing  the  expense  and  the 
ownership.  The  concessions  generally  were  to 
fall  in,  first  in  about  40  and  later  on  in  99  years. 
When  this  occurs  —  about  the  middle  of  the 
present  century  —  the  government  will,  it  is 
claimed,  become  possessed  of  an  asset  in  the 
shape  of  railway  property  sufficient  in  realizable 
value  to  pay  off  in  full  the  national  debt.  In 
1892  the  French  railways  were  conservatively 
valued  at  16,000,000,000  francs.  The  original 
plans  of  construction  and  joint  ownership  were 
somewhat  modified  as  time  ran  on.  In  the 
construction  of  the  French  lines  there  has  been 
less  waste  of  capital  and  better  results  for  cap- 
ital than  elsewhere  in  the  world.  French  rail- 
ways have  cost  less  and  come  to  more  than  any 
others  on  earth.  It  need  not  be  argued  that  the 
French  scheme  put  in  practice  would  inevitably 
reduce  the  cost  of  construction  to  a  minimum 
and  would  secure  the  best  results  for  "he  least 
money.  Passing  by  the  matter  of  the  state 
guarantee  of  interest  and  dividends,  it  may  be 
said  that  the  net  earnings  of  the  six  private 
companies  have  been  upon  an  average  far  be- 
yond anything  accomplished  elsewhere  in  the 
world  in  that  respect  from  railway  operation. 
Furthermore,  in  face  of  the  strong  position  of 
the  French  railways  as  monopolies,  the  govern- 
ment notwithstanding  exercises  a  sufficient  con- 
trol —  one  which  is  in  many  respects  admirable. 
No  other  country  has  in  its  civil  service  such 
a  body  of  trained  engineers  and  inspectors,  and 
nowhere  else  are  things  done  so  well  along  these 
lines  as  in  France.  The  French  plan,  as  is  seen, 
forces  the  numerous  independent  companies  to 
work  in  harmony  with  one  another,  while  giving 
each  of  them  an  absolute  monopoly  in  their 
own  territory.  It  renders,  therefore,  the  process 
of  consolidation  within  that  territory  easy  and 
inevitable.  Whatever  slight  attempts  have  been 
made  in  the  Chamber  to  check  or  prevent  com- 
bination or  monopoly  have  been  promptly  over- 
ruled as  contrary  to  the  general  scheme.  This 
was  particularly  the  case  in  1875,  when  Phillip- 
part,  a  Belgium  capitalist,  undertook  to  consoli- 
date the  local  lines  as  against  the  six  companies; 
and  even  the  state  itself  in  the  operation  of  its 
own  lines  in  the  southwest  has  never  succeeded 
in  breaking  into  the  monopoly  of  the  Orleans 
Company  in  that  territory.  While  France  pro- 
hibits effectively  competition  between  her  rail- 
way lines,  she  is  constantly  spending  large  sums 
in  improving  internal  water  communication ;  and 
private  carriers  using  these  waterways  without 
paying  any  toll  carry  off  more  or  less  traffic 
from  the  raiuvays,  and  are  allowed  to  do  so.  To 
make  a  summary  statement,  we  find  the  facts 
to  be  that  in  France  the  railway  system  was  in- 
telligently planned  as  a  unit  from  the  outset; 
that  the  lines  were  laid  down  by  competent  gov- 


ernment engineers  and  constructed  without 
paralleling ;  that  in  consequence  very  little  money 
was  wasted  in  construction ;  that  competition  did 
not  enter  into  the  scheme  as  originally  devised, 
and  that  when  it  arose  —  notably  through  the 
consolidations  of  the  network  of  local  lines  built 
between  1865  and  1870 — it  was  suppressed  by 
the  government ;  that  railway  investments  have 
been  almost  uniformly  profitable,  and  upon  the 
whole  much  more  profitable  than  in  other  coun- 
tries ;  that  freight  rates  are  not  excessive  and 
that  passenger  rates  are  very  low ;  that  the  pub- 
lic is  well  served,  the  passenger  service  espe- 
cially being  of  the  very  best ;  that  governmental 
regulation  is  not  hampered  or  thwarted  by  the 
strength  of  the  railways  as  monopolies;  that  no 
mischief  and  much  good  seems  to  have  come 
from  the  elimination  of  competition  between 
lines,  and  that  upon  the  whole  the  French 
scheme  secures  a  maximum  of  adequate,  efficient 
and  satisfactory  service  at  a  minimum  of  cost 
and  friction. 

Belgium. —  The  policy  of  government  owner- 
ship is  perhaps  best  typified  by  the  Belgian 
system.  Of  all  countries  in  the  world  Belgium 
probably  offered  the  best  field  for  a  state  rail- 
road. The  country  is  small,  compact  and  rich, 
the  population  crowded,  active  and  intelligent, 
and  the  industries  varied,  all  which  insured  a 
large  volume  of  local  traffic.  Moreover,  Bel- 
gium is  on  the  highway  between  England  and 
Germany,  so  that,  in  addition  to  a  dense  local 
traffic,  the  Belgian  lines  were  certain  to  secure 
considerable  through  traffic  on  commodities  mov- 
ing between  England  and  Germany.  There  was 
in  consequence  of  all  this  little  room  for  mis- 
take in  locating  the  main  lines,  and  they  were, 
as  in  France,  for  the  most  part  laid  down  intel- 
ligently and  built  economically.  Railway  con- 
struction began  as  early  as  1833.  Private 
companies  were  allowed  to  build  lines  where- 
ever  the  state  did  not  choose  to  build,  but 
competition  between  the  lines  owned  by  private 
companies  and  the  state  lines  was  not  at  any 
time  part  of  the  original  scheme.  Like  the 
French,  the  Belgians  saw  from  the  start  that 
competition  would  be  uneconomic  and  wasteful. 
The  private  railways  increased  rapidly  from  200 
miles  in  1850  to  700  miles  in  i860,  and  1,400  miles 
in  1870.  This  rapid  growth  of  the  private  lines 
was  accompanied,  by  their  inevitable  consolida- 
tion into  systems,  and  in  spite  of  the  fact  that 
competition  had  not  been  contemplated,  there 
began  in  Belgium  about  1856  a  period  of  rail- 
way war  between  the  state  and  the  private  lines 
and  among  the  private  lines  themselves.  Theo- 
retically, the  state  had  and  e-xercised  the  power 
to  forbid  the  private  companies  from  entering 
into  any  competition  with  the  state  lines,  but, 
in  spite  of  that,  competition  in  Belgium  after 
about  1856-7  was  keen.  The  state  had  the 
better  routes  and  in  some  sort  the  inside  track, 
but  some  other  advantages  possessed  by  the  pri- 
vate companies  practically  offset  this  advantage. 
This  competition  working  the  usual  ■  mischief 
finally  drove  the  government  to  the  expedient 
of  buying  out  the  private  companies.  This  began 
about  1870.  By  1874,  the  government  owned 
more  than  half  the  mileage  of  the  country.  By 
1880,  it  owned  two  thirds,  and  in  ig02,  there 
were  2,516  miles  of  railway  in  the  country,  all 
or  practically  all,  of  which  is  controlled  by  the 
state,    either    through    ownership   or    lease,    and 
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competition  is  in  consequence  wholly  eliminated. 
The  state  now  owns  more  than  70  per  cent  of 
the  total  mileage,  and  operates  almost  all  of  the 
remaining  30  per  cent  by  lease.  This  is  in  brief 
the  history  of  the  development  of  railways  in 
Belgium.  It  appears  that  competition  was  not 
part  of  the  original  scheme;  that  it  nevertheless 
arose  and  ran  its  course ;  that  when  the  state 
realized  the  disadvantage  of  it,  steps  were  taken 
to  eliminate  it  entirely,  and  that  this  was  done 
by  the  purchase  of  the  competitive  lines.  There 
was  at  first  the  inevitable  consolidation  of  the 
private  lines,  eliminating  competition  between 
those  lines  themselves,  but  intensifying  it  as 
between  them  and  the  government  lines.  Then 
came  the  consolidation  of  these  lines  with  the 
state-owned  lines  by  government  purchase,  and 
competition  was  at  an  end.  It  is  another  case 
of  the  universal  tendency  to  combine,  and  of 
tlie  powerlessness  of  government  to  prevent  it. 
Italy. —  In  1878,  a  Parliamentary  commission 
in  Italy  undertook  an  investigation  of  the  rail- 
way situation  in  that  country.  Testimony  was 
taken  throughout  the  kingdom,  and  an  enormous 
mass  of  material  collected.  In  1881,  this  com- 
mission made  its  report  to  the  government, 
which  was  subsequently  published  in  seven 
quarto  volumes.  It  was  the  most  thorough  rail- 
way investigation  ever  undertaken  in  the  world, 
and  the  report  is  probably  the  most  valuable  in 
existence.  The  material  parts  of  it  have  been 
translated  into  French,  and  are  thus  available. 
From  the  work  of  this  commission  it  appears 
that,  prior  to  the  wars  which  resulted  in  the 
union  of  the  Italian  states  in  1870,  the  principal 
railway  lines  of  Italy  not  only  were  disconnected 
and  independent  of  each  other,  but  also  consti- 
tuted isolated  or  strictly  local  systems  for  each 
of  the  chief  independent  states.  Thus  the  lines 
in  Tuscany,  in  Lombardy,  and  in  Piedmont  were 
wholly  distinct  both  from  one  another,  and 
also  from  those  centring  in  Venice,  Rome  and 
Naples.  Some  of  the  early  charters  had  come 
from  the  Emperor  of  Austria  and  one  from  the 
Pope :  the  lines  were  inadequate  to  the  demands 
of  the  business  of  the  country,  the  service  was 
very  poor  and  the  companies  substantially  bank- 
rupt and  irresponsible,  but  there  was  plenty 
of  competition.  The  problem  after  1870  was  to 
unite  and  con.solidate  these  scattered  and  local 
lines  into  systems  fit  for  united  Italy,  to  con- 
struct new  lines,  to  reconstruct  old  ones,  to  re- 
equip  and  to  reconstitute ;  and  then  to  operate 
the  reconstructed  lines  as  a  whole.  The  range 
of  mountains  from  north  to  south  which  con- 
stitutes the  back-bone  of  the  Italian  peninsula 
dictated  a  natural  division  of  territory  for  the 
amalgamated  lines.  There  was  as  of  course 
much  local  jealousy  to  overcome.  Although 
Italy  was  too  poor  to  spend  much  money  in 
experiments,  there  was  thought  to  be  danger  to 
the  autonomy  of  the  new  state  in  permitting 
foreign  capital  to  come  into  the  railways,  and 
it  was  prevented  by  the  government,  so  that,  in 
consequence  of  all  these  matters  and  hindrances, 
things  at  first  moved  slowly.  Connecting  links 
were  first  built,  which  served  to  unite  the  iso- 
lated local  systems,  the  plan  being  to  consolidate 
the  local  parallel  and  competing  lines  rather  than 
the  connecting  lines.  Finally  the  roads  fell  into 
four  systems  —  that  of  Upper  Italy,  that  of 
Rome,  that  of  the  east  coast,  and  that  of  Sicily 
and  the  south.     Here,  as  elsewhere  in   Europe, 


competition  between  parallel  lines  did  not  enter 
into  the  scheme  of  construction  and  reconstruc- 
tion, and  consequently  consolidation  was  not 
only  inevitable  but  easy,  and  it  was  facilitated 
wherever  there  was  duplication.  Upon  the  di- 
vision of  territory  between  the  four  systems, 
and  with  the  consolidation  of  lines  within  those 
four  territories  respectively  and  the  building  of 
the  connecting  links,  the  problem  of  construction 
was  in  a  way  to  be  solved ;  or,  in  other  words, 
the  lines  were  laid  down  and  ready  for  operation. 
Next  came  the  problem  of  ultimate  ownership 
and  present  maintenance  and  operation.  Soon 
after  1870  the  state  had  begun  to  buy  up  the 
lines,  especially  in  the  north,  where  there  was 
danger  from  Austrian  influence,  and  by  about 
1875  a  considerable  part  of  the  mileage  of  the 
kingdom  was  owned  and  operated  by  the  state. 
So  that  by  that  time  Italy  seemed  committed  to 
what  may  be  called  the  Belgian  system  of  state 
ownersliip  and  operation.  But  Belgium  was  rich 
and  Italy  was  poor,  and  it  was  soon  found  that 
the  state  was  neither  managing  the  lines  well 
nor  making  any  money  out  of  it;  there  was, 
therefore,  general  dissatisfaction  throughout  the 
country  with  the  railway  system ;  neither  the 
poorly  served  public  nor  the  depleted  treasury 
of  King  Victor  Emmanuel  was  satisfied.  It  was 
in  that  state  of  affairs  that  the  investigation  of 
1878  was  undertaken,  the  result  of  which  was 
that  the  Italian  statesmen  who  had  the  matter 
in  hand  came  to  the  conclusion  that  it  was  not 
the  proper  function  of  the  Italian  state  to  run 
its  railways ;  that  state  management  in  Italy 
had  proved  more  costly  and  less  satisfactory 
than  private  management,  and  that  the  carrying 
on  of  so  vast  an  undertaking  by  the  new  state 
involved  political  risks  and  dangers  of  a  serious 
nature.  The  outcome  was  the  chartering  in  1885 
of  three  private  companies,  one,  the  Adriatic, 
for  the  territory  on  the  east  of  the  Apennines, 
a  second,  the  Mediterranean,  for  the  territory 
on  the  west,  and  a  third,  the  Sicilian,  for  Sicily, 
the  two  systems  in  the  peninsula  being  of  about 
equal  consequence,  while  the  one  in  Sicily  was, 
of  course,  smaller.  A  fourth  company  has  since 
been  chartered  to  operate  the  lines  in  Sardinia. 
These  companies  were  to  take  over  the  rolling 
stock  of  the  lines  within  their  respective  terri- 
tories at  a  valuation,  and  thus  become  the  owners 
of  it,  and  to  maintain  and  operate  the  lines, 
dividing  the  gross  receipts  with  the  state  on  an 
agreed  basis.  So  that  the  ultimate  solution  was 
that  the  state  was  to  own  the  lines,  while  pri- 
vate companies  were  to  operate  them.  Practi- 
cally the  railway  business  of  Italy  proper  is  in 
the  hjnds  of  two  companies,  one  on  either  side 
of  the  Apennines,  the  lines  meeting  at  Naples, 
Rome,  Florence,  Milan,  and  elsewhere.  Be- 
tween 1881  and  1897  the  length  of  the  Italian 
railway  system  almost  doubled  itself,  and  in 
1898,  there  were  9,813  miles  of  line  open  for 
traffic.  The  service  is  satisfactory  and  the  rail- 
way system  is  making  rapid  progress  throughout 
the  kingdom.  Thus  we  see  that  in  Italy,  com- 
petition preceded  combination ;  that  it  was  found 
to  work  mischief  and  that  attempts  at  combina- 
tion were  the  inevitable  result ;  that  when  the 
matter  was  taken  seriously  and  intelligently  in 
hand  by  the  state,  competition  was  eliminated  by 
law,  and  the  territory  divided  ;  and  that  then,  and 
then  only,  were  satisfactory  results  secured  in 
railway    operation.      It    appears,    therefore,    that 
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whether  we  choose  state  operation  as  in  Bel- 
gium or  reject  it  as  in  Italy,  it  is  the  same  as  far 
as  competition  and  combination  are  concerned; 
that  the  same  economic  laws  govern  in  each  case, 
and  that  in  the  long  run  competition  is  elim- 
inated. 

Germany.—  Railways  in  Germany  grew  up 
very  much  as  they  did  in  England,  at  first  with- 
out any  general  plan,  and  without  any  real 
comprehension  or  appreciation  of  the  problems 
involved.  The  Germans,  however,  like  the  Eng- 
lish, seem  to  have  started  right  on  the  question 
of  competition.  Their  earliest  statutes  e.xplicitly 
recognized  the  right  to  a  monopoly  in  their  first 
lines.  The  country  then  consisted,  aside  from 
the  central  kingdom  of  Prussia,  in  large  part  of 
a  number  of  semi-feudal  principalities,  and  local 
railway  systems  sprang  up  in  each  of  the  states, 
which  now  constitute  the  present  German  Em- 
pire, so-called.  Prussia  followed  Belgium  in 
a  general  way  in  her  early  legislation  and  initial 
construction.  The  first  state  railway  in  Ger- 
many was  built  in  Prussia  about  1848-50,  from 
Berlin  toward  the  Russian  frontier.  Other 
state  lines  followed,  but,  pari  passu,  many  pri- 
vate lines  were  laid  down,  some  of  them  secur- 
ing some  state  aid,  by  way  of  guarantees  or 
subsidies  01  stock  subscriptions  from  the  princi- 
pal states.  Some,  however,  even  of  the  smallest 
principalities,  at  first  owned  their  lines  outright 
and  operated  them  too.  So  there  was  at  the 
start  every  sort  of  a  railway  in  Germany.  This 
haphazard  and  piecemeal  w^ork  begot  the  inevit- 
able result  —  fierce  competition  everywhere 
among  the  private  companies  and  between  them 
and  the  state  roads.  The  results  were  extremely 
dissatisfactory;  the  service  was  poor  and  the 
rates  high.  About  1861,  Bismarck  came  into 
power,  and  from  that  time  dates  the  influence  of 
militarism  upon  the  railway  system  of  Ger- 
many. It  has  since  shaped  and  colored  the 
whole  development  and  operation  of  the  German 
lines.  He  saw  clearly  enough  that  the  mixed 
and  competitive  system  was  a  bad  one,  not  only 
from  a  military  point  of  view,  but  also  from 
the  point  of  view  of  the  country  at  large.  Steps 
were,  therefore,  gradually  taken,  in  Prussia 
especially,  to  acquire  the  private  lines  and  to 
consolidate  competing  and  conflicting  interests. 
The  matter  moved  slowdy  because  the  country 
was  poor,  but  the  mileage  nearly  doubled  be- 
tween 1865  and  1875.  After  the  war  with  France 
in  1871,  more  rapid  progress  was  made  in  unify- 
ing the  railway  system  of  the  country.  By  1878, 
there  were  about  3,000  miles  of  state-owned 
and  operated  lines,  2,000  miles  of  privately- 
owned  and  state-operated  lines,  and  about  6,000 
miles  of  privately-owned  and  privately-operated 
lines.  In  1881,  the  government  owned  more  than 
7,000  miles  of  line,  only  about  3,000  miles  remain- 
ing in  the  hands  of  private  companies.  In  1885, 
the  government  owned  13,000  miles  of  line  in 
Prussia  alone,  while  only  1,000  miles  remained  in 
private  hands.  In  igoo,  there  were  30,597  miles 
of  railway  in  the  German  Empire,  more  than 
93  per  cent  of  which  were  owned  and  operated 
by  the  state.  Under  the  present  law  the  govern- 
ment is  required  to  manage  the  railways  "in 
the  interest  of  general  traffic  as  a  single  system," 
and  in  1886  the  government  issued  a  Code  of 
Railway  Regulation,  applicable  to  the  whole 
railway  system  of  the  country.  Competition 
practically   ceased    in    Germany   by   about    1875, 


and  for  the  past  quarter  of  a  century  the  rail- 
ways of  the  country  have  been  operated  on  non- 
competitive lines.  Pooling  arrangements  with 
the  canals  and  other  competing  waterways  are 
sanctioned,  in  order  fully  to  eliminate  wasteful 
competition  and  unjust  discrimination. 

Austria. —  In  1901,  Austria-Hungary  had 
39,014  kilometres  of  line  open  for  traffic.  The 
first  Austrian  charter  was  granted  in  1836,  and 
construction  went  on  actively  thereafter  until 
the  revolution  of  1848.  The  original  idea  was 
to  follow  the  French  system,  and  have  the  lines 
built  and  operated  by  private  companies.  Their 
statute  of  1838,  it  may  be  noted,  was  the  first 
general  railway  law  enacted  in  any  country  in 
the  world.  It  provided  for  undertakings  by  pri- 
vate companies,  and  for  guarantees  by  the  state 
of  interest  upon  the  cost  of  construction;  it  lim- 
ited dividends  on  shares  to  15  per  cent,  and 
absolutely  prohibited  the  construction  of  parallel 
lines.  It  was  discovered,  however,  as  time  ran 
on,  that  the  French  system  was  not  well  suited 
to  the  condition  of  things  in  Austria ;  and  in 
spite  of  statutory  prohibition,  as  the  lines  were 
constructed  and  put  into  operation,  competition 
ran  riot.  There  w-as  also  the  usual  iniquity 
growing  out  of  constructing  lines  for  a  chance 
to  speculate  in  the  securities ;  and  the  competi- 
tion of  the  waterways  —  of  the  Danube  and  the 
canals  —  although  pooling  between  them  and  the 
railways  was  allowed  and  encouraged,  added  to 
the  confusion  and  disorder  of  private  manage- 
ment. So  in  1873,  Austria  fell  into  line  with 
the  other  countries  of  Europe,  and  started  off 
in  the  direction  of  state  ownership  and  control. 
In  1885,  about  three  quarters  of  the  mileage  in 
Austria  was,  however,  still  in  the  hands  of  pri- 
vate companies,  but  all  the  lines  in  Hungary 
were  at  that  time  owned  and  operated  by  the 
state.  By  1898,  more  than  half  of  the  Austrian 
lines  were  under  state  management,  and  the 
tendency  sets  more  and  more  in  that  direction. 

Russia. —  In  May  1900,  Russia  (including 
Russia-in-Asia)  had  41,400  miles  of  completed 
railway,  and  8,000  miles  under  construction,  in- 
cluding the  great  Trans-Siberian  line,  which  is 
the  greatest  railway  enterprise  yet  undertaken 
anywhere.  Work  began  on  this  line  in  March 
1891,  and  it  is  now  open  for  traffic.  The 
estimated  cost  is  about  $500,000,000.  The  dis- 
tance all  rail  from  Paris  to  Port  Arthur  or 
Vladivostok  is  about  7,000  miles,  with  a  through- 
car  service  from  la  Garc  de  I'Est  to  Port  Arthur 
and  Peking.  The  government  furnished  a 
large  part  of  the  capital  required  for  construc- 
tion, and  owns  and  operates  about  two  thirds  of 
the  total  mileage  in  European  Russia ;  it  has  in 
addition  subsidized  and  thus  controls  and  dom- 
inates the  policy  of  the  lines  owned  and  oper- 
ated by  private  companies.  The  tendency,  as 
elsewhere  in  Europe,  is  toward  complete  govern- 
ment ownership  and  operation.  There  is,  there- 
fore, in  Russia,  it  will  probably  go  without  say- 
ing, no  such  thing  as  hurtful  competition,  and, 
consequently,  none  of  the  evils  incident  thereto. 
The  Minor  Countries  of  Europe. — Elsewhere 
in  Europe  we  find  the  same  variety  in  railway 
operation  and  control  as  in  other  things ;  but 
the  tendency  everywhere  is  to  government  own- 
ership or  to  such  a  strict  government  regu- 
lation as  effectually  eliminates  anything  like 
competition  between  the  lines.  Thus  in  Norway, 
in  1902,  there  were  reported  1,203  miles  of  line. 
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all  now  owned  and  operated  by  the  government ; 
whereas  in  Sweden,  at  the  end  of  1901,  there 
were  7,217  miles  of  line  in  operation,  of  which 
only  2,392  were  government  lines.  But  although 
in  1893  there  were  reported  to  be  not  less  than 
108  different  owners  of  private  lines  in  Sweden, 
the  law  strictly  and  successfully  prohibits  com- 
petition between  them,  or  between  them  and  the 
state  lines.  The  last  available  figures  for  the 
Spanish  lines  show  8,607  miles  open  for  traffic 
in  that  country,  all,  as  in  Portugal,  owned  by 
private  companies,  but  supported  and  controlled 
by  the  state.  In  Switzerland,  where  in  1899 
there  vv-ere  2,396  miles  of  line  in  working  order, 
the  governmental  supervision  has  until  recently 
been  much  the  same  as  in  Spain.  In  1898,  by 
popular  vote,  it  was  determined  (in  view  of  the 
evils  of  over-construction  and  some  hurtful  com- 
petition in  spite  of  legislative  prohibition)  to 
purchase  for  the  government  the  five  chief  lines, 
thus  putting  Switzerland  in  the  Belgium  class 
of  countries  owning  and  operating  their  railway 
lines.  This  scheme  is  now  being  financed  and 
carried  out  by  the  Swiss  government.  The  rail- 
way history  of  these  relatively  unimportant  Eu- 
ropean countries  is  of  much  less  interest  and 
value  to  us  than  that  of  the  greater  states.  The 
Italian  system  has  been  followed  substantially 
in  Holland,  and  in  Denmark,  and  by  some  of 
the   other  minor   Scandinavian   countries. 

India. —  The  construction  of  railways  in 
India,  which  commenced  in  1853,  has  been  con- 
ducted on  three  different  systems :  first,  the  em- 
ployment of  companies  under  a  system  of  guar- 
antee ;  secondly,  by  the  state  through  its  own 
officials;  and  thirdly,  by  assisted  companies  either 
with  or  without  guarantee  or  subsidy  from  the 
state,  and  working  with  capital  wholly  raised 
by  themselves  or  partly  with  capital  provided 
by  the  state.  Out  of  eight  lines  constructed 
on  the  first  system,  five  have  been  purchased 
by  the  state.  Two  of  these  are  worked  by  com- 
panies. The  more  important,  the  East  Indian 
line,  is  carried  on  by  the  same  company  that  con- 
structed it  in  the  first  instance,  on  special  terms 
as  to  the  sharing  of  profits.  The  second,  the 
South  India  line,  is  in  the  hands  of  a  new  com- 
pany, whose  capital  was  subscribed  by  the  share- 
holders of  the  old  one.  The  three  remaining 
lines  are  worked  by  the  state,  and  all  five  come 
into  the  category  of  state  lines  in  the  accounts 
of  the  government  of  India.  The  total  number 
of  miles  of  Indian  railway  open  for  traffic  on 
31  March  1902,  was  25,529.  Although  construc- 
tion began  about  the  middle  of  the  last  centurj', 
the  system  has  been  developed  almost  entirely 
since  what  English  writers  on  railway  problems 
speak  of  as  "the  rise  and  fall  in  England  of  the 
great  fever  known  as  the  railway  mania,"  to 
which  detailed  reference  has  hereinbefore  been 
made.  The  Indian  railways  were,  therefore, 
planned  and  constructed  in  the  light  of  the  ex- 
perience afforded  by  the  home  construction  and 
development,  and  many  of  the  cruder  home 
blunders  were  thus  avoided.  They  now  fall  into 
one  or  other  of  four  classes:  (a)  State-owned 
lines,  worked  by  companies;  (b)  state-owned 
and  state-operated  lines;  (c)  lines  constructed 
by  guaranteed  companies,  and  (d)  lines  con- 
structed by  assisted  companies.  The  English 
government,  following  the  French  led  in  that 
respect,   provided    for   a    system   of   guarantees. 


by  which  the  necessary  funds  were  cheaply 
found ;  in  laying  down  the  lines  paralleling  was 
avoided,  and  competition  effectively  prevented. 
Where  there  is  no  competition  there  is  the  less 
incentive  for  combination,  and  there  seems  not 
to  have  been  any  great  tendency  in  the  Indian 
lines  to  combine.  India,  therefore,  stands  neg- 
atively for  the  soundness  of  my  position.  These 
railways  seem  to  be  rather  poor  affairs;  there  is 
much  complaint  of  indifferent  service  and  high 
rates.  How  far  these  things  may  be  chargeable 
to  the  inefficiency  of  the  government  or  may 
be  due  to  the  system  itself  does  not  appear. 
They  have  up  to  the  end  of  1899  involved  a 
yearly  loss  to  the  Indian  revenues,  but  the 
working  of  the  year  1900  resulted  for  the  first 
time  in  the  history  of  the  Indian  Railway  sys- 
tem in  a  net  gain  to  the  state  of  Rs.  87,239,  and 
in  1901  Rs.  1,154.119.  From  the  commencement 
of  railways  in  India,  about  half  a  century  ago,  to 
the  end  of  the  year  1899,  the  loss  to  the  Indian 
revenues  amounted  to  Rs.  57.811.487.  Whatever 
else  may  be  true  of  the  Indian  lines,  they  have 
been  constructed  and  are  operated  entirely  on 
the  principle  of  non-competition  and  division  of 
territory,  and  there  being  no  competition  there 
has  been  little  tendency  to  combine ;  in  other 
words,  the  evil  of  competition  not  existing  or 
not  being  allowed  to  exist,  there  is  no  call  for 
combination.  This  is,  as  I  have  said,  negative 
evidence  in  support  of  the  contention  that  wher- 
ever competition  is  possible  combination  is  in- 
evitable. 

Mcvico. — The  present  railway  situation  in 
Mexico  is  fully  disclosed  in  an  exceedingly  val- 
uable report  recently  made  to  the  government  by 
Senor  Limantour,  Secretary  of  Finance.  It  pur- 
ports to  have  been  based  upon  a  careful  investi- 
gation of  the  facts,  and  is  on  the  face  of  it  as 
intelligent  and  comprehensive  a  state  paper  as 
any  that  has  emanated  in  recent  years  from  any 
government  office  anywhere  in  the  world  upon 
the  subject.  The  fact  that  Senor  Limantour, 
who  is  now  virtually  prime  minister  of  Mexico, 
has  been  nominated  by  President  Diaz  as  his 
successor  in  the  presidential  office  suggests  his 
high  standing  at  home  and  gives  freight  abroad 
to  his  views  on  these  questions.  This  report, 
which  seems  largely  to  speak  the  voice  of  the 
secretary  himself,  deals  at  length  with  the  prob- 
lems of  competition  and  combination,  and  dis- 
closes the  fact  that  the  policy  of  the  Diaz  admin- 
istration, as  now  settled  and  determined,  is  to 
meet  and  solve  these  problems  by  absolute  gov- 
ernment ownership,  rather  than  by  any  further 
futile  attempts  at  legislative  control.  The  gov- 
ernment, finding  that  the  general  railway  law  of 
1898  (from  which,  w'hen  it  was  passed  —  as  in 
the  case  of  our  original  interstate  commerce  law 
—  great  things  seem  to  have  been  expected)  was 
proving  inadequate  to  the  due  regulation  and 
administration  of  the  lines,  and  realizing  the 
necessity  of  stronger  and  surer  governmental 
control,  has  lately  come  to  the  policy  of  going 
into  the  open  market  and  of  adopting  the  same 
tactics  as  private  individuals  or  companies  in 
purchasing  the  shares  of  such  lines  as  it  desires 
to  control.  Mexico  is,  therefore,  now  fully  com- 
mitted to  the  theory  of  governmental  ownership, 
if  not  to  that  of  governmental  operation.  The 
government  is  just  now  offering  to  purchase  the 
Vera  Cruz  &  Pacific  line,  which  has  just  been 
completed  by  .American   capital  and  lost   to   its 
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original  owners  by  the  recent  suspension  of  the 
Maryland  Trust  Company  of  Bahimore.  'ihose 
portions  of  Senor  Liniantour's  report  which  dis- 
close the  processes  by  which  the  government  has 
acquired  and  is  acquiring  such  a  proportion  of 
the  shares  of  the  leading  lines  as  will  give  it  due 
preponderance  in  their  control  are  very  interest- 
ing. The  explanations  of  the  causes  which  have 
moved  the  government  to  this  step,  as  contained 
in  the  report,  are  of  an  even  wider  interest  and 
significance  to  students  of  the  railway  problem. 
In  brief,  Senor  Liniantour's  explanation  is  this: 
The  government  has  until  recently  been  in  the 
usual  elementary  attitude  of  encouraging  by  con- 
cessions, subsidies  and  otherwise  all  the  railways 
which  eitlier  citizens  or  foreigners  would  under- 
take to  build  and  operate  as  private  enterprises, 
in  the  supposed  interest  of  the  most  rapid  pos- 
sible development  of  the  country.  It  was  only 
in  1898  that  a  general  railway  law  was  passed, 
which,  however,  soon  proved  entirely  inadequate. 
It  was,  therefore,  in  addition  found  necessary 
to  prescribe  new  rules  relative  to  granting  con- 
cessions for  competing  lines  between  points 
already  connected,  and  to  establish  a  tariff  com- 
mission—  something  like  our  Interstate  Com- 
merce Commission  —  which  was  an  attempt, 
through  the  agency  of  a  governmental  bureau, 
to  prevent  combinations  in  freight  rates,  and  to 
regulate  them  in  the  public  interest.  In  the 
light  of  the  experience  of  other  countries  —  and, 
as  it  appears,  especially  in  the  light  of  the  expe- 
rience in  the  United  States  —  competition  be- 
tween the  lines  is  by  this  report  pronounced 
harmful,  "except  where  traffic  is  large  enough  to 
support  it" —  whatever  that  means.  Government 
ownership  and  regulation  is  declared  to  be  the 
only  real  preventive  or  remedy  against  such  dis- 
astrous competition  —  with  its  inevitable  result 
of  the  consolidation  of  competing  interests.  It 
is  further  suggested  that  the  fact  that  groups  of 
foreign  capitalists  had  undertaken  to  consolidate 
several  of  the  principal  lines,  obliged  the  govern- 
ment to  take  a  definite  attitude  lest  their  great 
railway  properties  should  thus  be  taken  over  and 
controlled  by  alien  capital.  It  was  clearly  seen 
that  these  contests  for  territory  between  the 
hitherto  conflicting  interests  would  eventually 
and  inevitably  result  in  either  the  forced  or  the 
voluntary  consolidation  of  the  competing  sys- 
tems. The  law  as  it  stood  was  inadequate  to 
prevent  the  acquisition  in  the  open  market  by 
any  private  interest  of  a  control  of  the  shares  of 
any  company  sought  to  be  acquired,  and  there 
was  no  way  to  prevent  the  consolidation  of  in- 
terests through  voting  trusts  or  otherwise. 
Specifically,  the  situation  in  the  early  part  of 
1902,  which  seemed  to  drive  the  government 
strongly  in  the  direction  of  state  ownersliip  and 
control,  was  this :  The  railways  of  the  country 
were  found  already  to  be  in  the  hands  of  no 
more  than  four  groups  of  capitalists,  namely, 
the  Central,  the  National  (having  lately  absorbed 
the  International),  the  Interoceanic  and  the 
Mexican  —  all  but  the  last  showing  great  ex- 
pansive activity.  The  Central  especially,  by  the 
recent  purcliase  of  exclusive  port  concessions 
and  the  building  of  new  lines  in  and  out  of  the 
City  of  Mexico,  was  threatening  to  cripple  the 
National  line.  Plainly,  therefore,  consolidation 
between  it  and  the  Central  would  inevitably  fol- 
low in  the  ordinary  course.  Meanwhile,  through 
Messrs.  Speyer  &  Co.,  the  National  was  trying 


to  acquire  the  control  of  the  Interoceanic  route, 
but  this  was  frustrated  by  the  government. 
Various  circumstances  favored  the  government 
as  against  the  foreign  bankers  in  its  secret  move 
to  secure  control  of  the  Interoceanic's  deben- 
tures. "The  ability  and  high  financial  standing," 
says  the  report,  "of  the  firm  representing  the  in- 
terests of  the  Mexican  National  constituted  a 
serious  obstacle  to  the  attainment  of  our  aims,  and 
it  was  necessary  to  act  as  we  did  with  decision, 
rapidity  and  absolute  secrecy."  A  proposition 
for  a  common  exploitation  by  the  govern- 
ment in  association  with  the  National,  the  Inter- 
national and  the  Interoceanic  companies  fol- 
lowed ;  "but  it  was  soon  recognized  that  such  an 
arrangement  could  not  have  the  necessary  dura- 
bility nor  afford  the  indispensable  conditions 
whereby  the  companies  might  secure  themselves 
definitely  against  the  hostility  of  other  corpora- 
tions to  which  they  might  be  exposed  in  time." 
The  government  thereupon,  wisely  declining  to 
be  drawn  into  any  partnership  arrangement  with 
the  companies,  reverted  to  its  original  plan, 
namely,  an  arrangement  such  as  would  give  the 
state  primary  and  absolute  control  of  the  three 
systems,  and  in  such  a  way  as  to  protect  each  of 
them  against  such  future  competition  as  would 
be  sure  to  arise  under  the  existing  state  of 
things.  The  report  declares  that  the  government 
has  now  determined  to  grant  no  concessions 
hereafter  for  competing  parallel  lines,  except  in 
territories  where  dividends  can  be  earned  by  each 
such  line.  Several  voting  trusts,  in  some  of 
which  the  government  has  had  an  interest,  have 
existed  in  Mexico,  but  some  of  these  have  lately 
been  dissolved  upon  the  advice  of  American 
counsel. 

It  was  at  first  proposed  that  the  government 
should  exercise  control  of  the  new  consolidated 
system  through  the  voting  trust  of  the  National, 
already  in  e.xistence.  But,  "according  to  the 
valued  opinion  of  American  attorneys,  who  are 
specialists  in  affairs  of  this  nature,  it  would 
have  been  attended  with  many  objections  of  a 
legal  character,  and  have  proved  a  fruitful  source 
of  litigation."  Accordingly,  the  consent  of  its 
three  members  was  obtained,  and  the  voting 
trust  dissolved,  an  agreement  being  entered  into 
with  Messrs.  Speyer  &  Co.  whereby  they  were 
to  secure  for  the  government  40  per  cent  or  more 
of  the  voting  shares.  The  report  then  enters 
into  a  detailed  account  of  the  steps  by  which  this 
was  successfully  accomplished,  47j4  per  cent  of 
the  shares  being  thus  secured.  It  also  goes  fully 
into  the  question  of  the  probable  earnings  of  tlie 
consolidated  railways  and  of  the  issuance  of 
treasury  notes  for  $12,500,000,  American  gold,  to 
pay  for  them.  The  advantages  to  tlie  govern- 
ment, growing  out  of  the  control  of  the  new 
consolidated  system,  is  summarzied  in  the  re- 
port as  follows : 

1.  The  having  obtained  by  one  stroke  the  control 
of  the  hnes  belonging  to  the  National  and  International 
without  losing  control   of   the   Interoceanic. 

2.  Having  secured  a  considerable  reduction  in  the 
total   cost   of   the   operation;    and 

3.  The  ability  to  effect  payments  in  such  man* 
ner  as  in  no  wise  to  disturb  the  equilibrium  of  the 
budget,  and  out  of  funds  which  in  the  long  run 
will  be  recovered  by  the  state. 

Repeated  reference  is  made  throughout  thj 
report  to  the  railway  situation  in  the  United 
States,  and  it  is  obvious  that  our  experience  has 
strongly  influenced  the  Mexican  government  in 
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Its  new  departure  in  the  direction  of  state  own- 
trship.  They  have  learned  our  lesson  before  we 
have  learned  it  ourselves ;  and  now  that  Mexico 
has  come  into  line  with  the  rest  of  the  world  in 
its  attitude  upon  the  question  of  railway  compe- 
tition and  combination,  the  United  St"tes  stands 
alone  among  the  greater  commercial  countries  of 
the  earth  in  continued  persistence  in  the  futile 
attempt  to  secure  competition  between  railway 
lines  and  to  prevent  combination  and  the  conse- 
quent division  of  territory ;  and  it  leaves  us  upon 
the  general  questions  involved  and  upon  the 
larger  issues  of  the  railway  problem,  quite 
alone.  From  a  return  prepared  by  the  French 
Ministry  of  Public  Works,  it  appears  that  there 
were  in  Mexico  in  1870  no  more  than  349  kilo- 
metres of  line:  that  in  1880  there  were  only  1,120 
kilometres,  while  in  1890  theje  were  9.713  kilo- 
metres, and  in  1900  a  total  of  15,454  kilometres 
of  railway  in  operation  —  now,  as  we  have  seen, 
all  substantially  under  government  control  or 
presently  to  pass  thereunder,  as  the  result  of  the 
investigation  and  comparison  of  the  advantages 
of  private  versus  government  ownership  and 
operation  set  forth  in  Senor  Limantour's  report. 

Australia,  etc. — In  Australia,  state  ownership 
and  control  has  since  about  i860  been  absolute 
and  universal.  The  latest  available  statistics 
show  12,926.75  miles  of  line  open,  namely :  In 
New  South  Wales  (30  June  1902),  3.025.75 
miles  ;  in  Victoria  (30  June  1901),  3,221  miles  ;  in 
South  Australia  (30  June  1901),  1,736  miles; 
in  Queensland  (30  June  1900),  2,801  miles;  and 
in  West  Australia,  2,143  miles,  by  the  last  report. 
While  there  was  at  first  some  construction  by 
private  companies,  every  mile  is  now  state  rail- 
way. In  New  Zealand,  in  March  1902  there 
were  reported  2,235  miles  of  state  railway, 
and  88  miles  of  private  lines.  The  figures  inti- 
mate that  there  is  no  serious  competition  there. 

South  America  and  Africa. — In  South  .Amer- 
ica the  governments  generally  own  the  lines.  In 
Brazil,  "in  1897,  there  were  9,072  miles  of  line 
open  and  3,500  miles  in  course  of  construction. 
Of  this  mileage  the  state  actually  owns  but  a 
small  part,  but  it  subsidizes  the  rest,  and  thus 
exercises  an  efficient  control  over  all,  which 
effectually  prevents  duplication  and  competition. 
In  the  .Argentine  there  were  reported  in  1901 
about  10,259  miles  of  road,  mostly  government 
lines.  Chile  in  1902  reported  about  3,000  miles 
open,  of  which  1,458  belong  to  the  state.  The 
French  possessions  and  dependencies  in  North 
Africa  reported,  in  1900,  a  railway  system 
amounting  to  4,628  kilometres  in  length,  as 
against  3.,595  in  1890,  and  517  in  1870;  British 
South  .Africa  seems  to  have  had,  in  1900,  nearly 
6,000  kilometres  of  lines  in  operation.  There 
were  about  2,000  kilometres  of  line  open  in 
the  Transvaal  at  the  commencement  of  the  Boer 
war,  and  about  400  kilometres  in  the  Kongo  in 
1900.  The  total  length  of  all  operated  lines  in 
Africa,  including  the  foregoing,  the  Egyptian 
lines  (2,063  miles),  and  some  little  development 
in  Portuguese  East  Africa,  amounted  in  1900  to 
18.467  kilos,  substantially  all  of  which  is  govern- 
ment line.  Competition  and  combination  are. 
therefore,  not  open  questions  in  Africa.  The 
several  European  countries  that  have  built  the 
lines  there  either  operate  them  directly  or  see 
to  their  operation  on  a  strictly  non-competitive 
basis. 

Conclusion. — From     the     foregoing     general 


view  of  railway  history  and  development 
throughout  the  world,  it  appears  that  there  is  a 
imiversal  and  irresistible  tendency  in  competitive 
railways  in  the  same  territory  to  combine  and 
to  divide  the  territory  between  them  ;  that  at- 
tempts by  legislation  or  litigation  to  prevent  it 
have  uniformly  failed;  that  states  which  at 
first  recognized  and  sought  to  enforce  the  prin- 
ciple of  competition  between  railways  have  one 
after  another  ultimately  abandoned  the  attempt ; 
that  nowhere,  except  in  the  United  States,  is  the 
principle  of  competition  now  recognized  or  still 
sought  to  be  enforced;  that  railways  in  new 
countries  or  colonies  of  old  countries,  con- 
structed during  the  last  quarter  of  a  century  in 
the  light  of  the  experience  of  the  older  coun- 
tries as  to  competition,  have  been  constructed 
and  operated  from  the  start  on  non-competitive 
lines;  that  the  amalgamation  of  parallel  and 
competing  lines  is  entirely  consistent  with  good 
service,  reasonable  rates,  and  adequate  govern- 
mental supervision  and  control ;  that  where  rail- 
ways compete  there  is  always  an  enormous  waste 
of  capital  and  effort  and  frequently  poor  service 
and  high  rates ;  that  the  tendency  everywhere 
is  to  eliminate  competition  where  any  measure  of 
it  still  exists;  that  government  ownership  is 
good  or  bad  according  to  the  point  of  view ; 
that  there  is  a  strong  tendency  in  Europe,  and 
elsewhere  except  here  and  in  England,  toward 
government  ownership  and  operation ;  that  the 
governments  of  Europe,  with  10  times  the  police 
power  of  our  own,  have  long  since  abandoned 
all  attempts  to  hinder  and  thwart  the  laws  of 
trade  and  commerce  by  restrictive  legislation, 
or  to  prevent  the  inevitable  in  railway  develop- 
ment ;  that,  instead  of  opposing  this  economic 
evolution,  the  most  enlightened  European  gov- 
ernments have  on  the  contrary  legalized  it,  and 
seek  to  enforce  and  regulate  it  in  the  public 
interest ;  that  the  best  and  cheapest  service  is 
secured  where  competition  is  impossible,  and 
where  the  state  puts  the  emphasis  of  its  effort, 
not  on  interference  with  railway  finance,  but 
on  securing  good  service  at  fair  rates. 
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Charles  F.  Be.^ch,  Jun., 
Author  of  'Law  of  Railways.'  etc.;  Professor 
of  American  Law  in  the  University  of  Paris. 
Railway  Construction.  Tracks. —  The  rail- 
way track  more  than  any  other  part  of  the 
railway  machine  had  a  crude  beginning,  and 
has  r-ached  its  present  condition  of  excellence 
by  a  continuous  series  of  improvements.  In  the 
first  series  of  railroad  construction,  tracks  of 
numerous  designs  were  built,  the  chief  thought 
of  the  builders  being  to  secure  a  solid  structure 
that  would  not  allow  the  rails  to  spread.  The 
track  was  of  necessity  relatively  heavy  and  ex- 
pensive in  relation  to  the  weight  of  the  rolling- 
stock  and  volume  of  traffic.  Three  kinds  of 
rails  were  used,  the  one  most  generally  em- 
ployed consisting  of  strong  wooden  beams  sur- 
faced with  strap  iron.  The  iron  rails  first  used 
were  cast  and  their  length  did  not  exceed  3!^ 
feet.  Rolled  rails  were  soon  substituted  for 
those  of  cast-iron  and  the  length  was  in- 
creased to  IS  feet,  with  a  weight  of  about  40 
pounds  to  the  yard.  As  late  as  1844  all  rolled- 
iron  rails  used  in  the  United  States  were  im- 
ported from  England,  and  were  in  the  shape  of 
an  inverted  V.  The  T-rail  now  universally  em- 
ployed was  not  much  used  during  the  first  20 
years  of  railroad  construction.  Since  1870  rolled 
steel  has  been  used  instead  of  iron,  and  the 
weight  of  the  rail  has  been  steadily  increased 
to  1 10  pounds  to  the  yard.  One  hundred  pounds 
to  the  yard  has  become  tlie  standard  upon  tracks 
where  traffic  is  heaviest.  The  standard  length 
of  rail  has  been  maintained  at  30  feet,  but  at 
the  present  time  some  trsck  is  being  laid  with 
rails  60  feet  in  length.  Along  with  the  improve- 
ments in  the  track,  bridges  and  other  structures 
Iiave  been  strengthened  to  meet  the  necessities 
of  modern  tran.sportation  methods. 

Constntctijn], —  A  perfect  and  safe  track 
should  be  complete  in  all  respects:  full  bolted, 
full  spiked,  well  ballasted,  surfaced,  lined,  and 
gauged.  The  best  dirt  ballasted  track  is  made, 
when  laying  it.  by  bedding  the  ties  to  a  level 
surface  on  top  before  puttin.g  on  the  rails. 
If  it  is  intended  to  ballast  track  with  cinders, 
gravel,  or  stone,  as  fast  as  it  is  laid,  the  tie 
bedding  should  be  omitted  in  order  to  have  the 
full  width  of  the  grade  upon  which  to  deposit 
the  ballast,  but  at  the  same  time  the  ballasting 
should  be  kept  well  finished  up  to  obviate  the 
danger  of  spoiling  the  rails.  When  laying  the 
rails  care  should  be  taken  to  give  the  proper 
space  at  the  joints  for  expansion.  Too  much 
space  at  the  joints  must  be  avoided  in  order  to 
prevent  the  car  wheels  from  battering  the  ends 
of  the  rails.  The  coefficient  of  expansion  for 
steel  is  .000006s  of  the  length  for  each  degree. 
For  a  rail  30  feet  long  and  a  difference  of  100 
degrees,  or  from  10  degrees  below  zero  to  90 
degrees,  the  amount  to  allow  would  be  one- 
quarter  inch.  To  take  up  the  flow  of  the  rail 
one-eighth  inch  must  be  added,  making  a  total 
allowance  of  three-eighths  inch.  A  steel  rail  ex- 
pands or  contracts -j-ir!r'inr?7°f  ^  length  under  a 
load  of  one  ton  (2,240  pounds")  per  scjuare  inch. 


This  is  also  its  expansion  under  a  rise  of  15 
degrees  of  temperature;  consequently,  if  a  30- 
foot  rail  is  subjected  to  a  rise  or  fall  of  15  de- 
grees, it  e.xerts  a  force  of  one  ton  per  square 
inch  if  resisted.  Where  angle  bar  splices  are 
used  on  joints,  the  best  method  to  hold  steel 
and  to  keep  it  from  creeping  down  grades  or 
from  runnin.g  ahead  enough  to  throw  the  track 
out  of  line  or  kink  the  rails  is  to  use  the  slot 
spikes  in  the  splices.  Short  rails  (less  than  10 
feet  in  length )  should  never  be  used  in  makiu" 
connections  except  in  cases  where  it  is  absolutely 
necessary  to  use  short  pieces  of  rail,  as  at  the 
end  of  frogs,  in  the  roundhouse  tracks,  etc. 

Spiking  and  Gauging. —  All  tracks  should  al- 
ways be  kept  full  spiked  and  in  perfect  gauge. 
Bad  gauging  detracts  from  the  appearance  of  an 
otherwise  good  track,  makes  track  easier  to 
knock  out  of  line  and  down  below  the  surface, 
and  is  the  direct  cause  of  wrecks.  The  spikes 
should  be  driven  about  2'  >  inches  from  the  edge 
of  a  track  tie.  Both  inside  spikes  should  be 
driven  on  one  edge  of  a  tie,  and  both  outside 
spikes  on  the  other  edge  in  order  to  prevent 
the  tie  slewing  and  also  to  assist  in  holding 
the  rail  from  creeping. 

Drainage. —  In  order  to  ditch  a  cut  properly, 
it  is  necessary  to  take  measurements  from  the 
rail  to  the  bottom  of  the  face  of  the  cut,  at  dif- 
ferent points  along  the  cut,  and  ascertain  at 
what  average  distance  from  the  track  the  back 
of  the  ditch  should  be  located.  The  width  of 
a  cut  and  the  slope  of  its  face  on  each  side  of 
the  track  will  .govern,  to  a  certain  extent,  how 
far  from  the  track  rails  to  place  the  back  of  the 
ditch.  The  ditch  should  be  deep  enough  to 
thorou.ghly  drain  the  track,  and  the  distance 
from  the  rail  to  the  back  of  it  should  be  in 
proportion  to  the  depth  of  the  ditch,  giving  the 
water  an  easy  fall  from  the  track  and  full 
passage  through  the  ditch,  avoiding  all  danger 
of  its  washing  the  shoulder  of  the  grade  or 
undermining  the  track.  .•\s  a  general  rule  the 
bottom  of  the  ditch  should  be  8  or  10  feet  from 
the  rails  where  the  grade  width  will  allow  it,  and 
about  two  feet  below  the  bottom  of  the  ties. 
When  the  track  is  ballasted  with  dirt,  the  slope 
should  commence  in  the  centre  of  the  track 
2'/2  inches  above  the  ties,  falling  at  the  rate 
of  1 1/2  inches  to  the  foot.  From  this  point, 
which  is  three  feet  outside  the  ties,  an  1  two 
inches  lower,  the  incline  should  be  greater,  about 
in  the  proportion  of  four  inches  to  the  horizontal 
foot.  If  the  track  is  ballasted  with  gravel,  the 
slope  toward  the  back  of  the  ditch  should  com- 
mence about  two  feet  outside  the  track  rails, 
the  ballast  at  this  point  being  level  with  the  base 
of  the  rails.  To  insure  a  thoroughly  good  drain- 
age, all  the  water  which  falls  upon  the  track 
or  adjacent  land,  should  be  conducted  through 
ditches,  culverts,  brid.ges,  or  other  channels  to 
the  nearest  running  stream  that  will  take  it  aw^ay 
beyond  all  possibility  of  injuring  the  track. 
Where  musk  rats  or  minks  are  plentiful  and 
cause  damage  to  the  track  by  burrowing  under 
it,  a  heavv  coalinsr  of  cinders  and  slag  along 
the  sides  of  the  embankment  is  an  effectual  pro- 
tection against  their  depredations.  The  cinders 
form  an  acid  in  the  water  and  at  the  same  time 
are  too  sharp  for  the  animals  to  burrow  through. 

Vitrified  Pipe  Culverts. —  The  use  of  vitri- 
fied pipe  for  culverts  under  railroads  has  con- 
tinued   in    constantly    increasing    volume    since 
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iS/cS,  its  advantages  are  now  fully  appreciated, 
and  experience  has  pointed  out  such  treatment 
as  will  insure  the  best  results  in  efficiency  and 
permanency.  In  northern  latitudes  especially, 
where  severe  cold  prevails,  the  culvert  should 
have  a  good  fall,  and  be  so  constructed  that  no 
standing  water  be  allowed  to  remain  in  the 
pipes  and  freeze.  When  drainage  capacity 
greater  than  that  aflforded  by  one  pipe  is  de- 
sired, two  or  more  lines  of  pipe  may  be  laid 
side  by  side.  This  practice  is  quite  common, 
and  gives  an  important  advantage  in  that  the 
full  capacity  of  the  pipes  is  utilized  at  a  lower 
depth  of  water,  but  the  separate  lines  for  pipe 
should  be  laid  far  enough  apart  to  secure  a  solid 
bed  for  each  one.  No  arbitrary  rules  can  be 
made  for  work  of  this  character.  Varpng 
physical  conditions  must  be  met  and  each  par- 
ticular work  treated  separately  on  its  merits. 
Under  especially  favorable  conditions  of  good 
soil,  light  embankment,  and  good  drainage,  there 
is  no  doubt  that  the  pipe  culvert  may  be  put  in 
without  cement  and  without  end  abutments,  in- 
suring complete  construction  at  a  minimiim  cost, 
but  the  durability  of  vitrified  pipe  being  con- 
ceded, the  permanency  of  the  work  is  a  prime 
consideration,  and  the  wisest  economy  would 
seem  in  all  cases  to  suggest  the  use  of  concrete 
as  a  foundation  for  the  pipe,  and  that  each  end 
of  the  pipe  culvert  be  protected  by  parapet  walls 
of  substantial  stone  or  brick  masonry. 

Ballasting. —  If  stone  is  difficult  to  obtain,  a 
good  track  can  be  made  with  gravel  and  stone 
combined  for  ballast.  The  foundation  for  the 
track  should  be  laid  with  broken  stone  and 
above  it  should  be  placed  a  quantity  of  coarse 
gravel  sufficient  to  bed  the  ties,  surface  the 
track,  and  dress  it.  Cinders  are  equally  eflfective 
as  a  ballast,  e.xcept  in  wet  cuts,  when  stone 
should  be  used,  and  are  cheaper  than  either 
stone  or  gravel.  Six  inches  of  cinders  will  ab- 
sorb about  one  inch  of  rainfall  and  will  thus 
keep  the  foundation  beneath  the  ballast  drv. 
Thev  make  a  superior  ballast  on  clay  fills  or 
gumbo  bottoms,  and  are  a  positive  exterminator 
of  weeds.  Where  the  sub-grade  is  well  drained 
and  solid,  an  excellent  track  can  be  made  by 
ballLsting  with  two  cars  of  gravel  in  a  place, 
and  to  accomplish  the  work  in  this  way.  esti- 
mates may  be  taken  at  the  rate  of  325  cars  of 
gravel  to  the  mile  of  track.  The  embankment 
should  not  be  less  than  14  feet  wide  on  top  be- 
fore putting  on  the  gravel.  Although  locomotive 
cinders,  furnace  slag,  burned  clay,  and  gravel 
make  excellent  ballasts,  within  the  past  few 
years  the  best  results  have  been  obtained  from 
stone  ballast  where  the  stones  are  sufficiently 
small  to  pass  through  a  i'<-inch  ring.  The  first 
cost  of  stone  ballast  is  large:  but.  once  in  place 
and  thoroughly  tamped,  it  is  extremely  solid, 
will  arrest  the  springing  action  of  the  track, 
and  will  insure  a  nearly  perfect  drainage. 

Laying  Rails. —  Owing  to  the  difference  in 
quality  and  in  the  amount  of  traffic  over  the 
rails,  it  is  quite  difficult  to  form  a  correct  esti- 
mate of  the  average  life  of  the  same.  Good 
iron  rails  have  been  known  to  last,  in  service  on 
the  main  track  of  a  railroad  doing  a  fair  busi- 
ness. 9  or  10  years,  and  steel  rails.  I.S  to  20 
years.  There  is  much  discussion  on  the  sub- 
ject of  broken  or  even  joints.  The  majority  of 
track  has  heretofore  been  laid  with  even  joints ; 


but.  at  the  present  time,  all  rails  are  being  laid 
with  broken  joints,  which  consists  in  placing 
the  rail  joint  on  one  side  of  the  track  opposite 
to  the  centre  of  the  rail  on  the  other  side  of 
the  track.  Outside  of  the  general  line  and  sur- 
face, the  principal  defects  in  steel  rails  are  pipes, 
gag  marks,  and  cinders,  which  result  in  flaws. 
Owing  to  heavy  engines  and  cars  of  great  weight 
now  employed,  heavy  rails  are  demanded  to  be 
used  and  as  the  height  gives  vertical  strength, 
in  such  heavy  rails  used,  height  should  be  the 
main  consideration,  and  should  not  be  less  than 
six  inches.  To  give  good  wearing  heads,  the 
proportion  of  metal  in  the  head  should  be  kept 
down  to  the  minimum,  as  owing  to  the  present 
process  of  rolling  steel  rails  at  a  great  heat  from 
a  large  ingot,  a  thick  head  will  not  give  as  good 
results  as  a  thin  head  rail.  The  web  should  be 
thicker  at  the  base  than  under  the  head,  which 
in  the  high  rail  insures  greater  strength,  as 
the  tendency  is  to  break  at  this  point,  if  too 
weak. 

H'ave  Motion. —  As  all  the  rail  movements 
are  on  the  principle  of  the  lever,  there  is.  of 
necessity,  an  undulatory  motion  on  the  passage 
of  each  train,  the  amount  of  which  being  de- 
pendent on  the  condition  of  the  sub-grade,  bal- 
last, ties,  rail,  and  weight  of  the  rolling  stock. 
The  less  substantial  the  superstructure,  the 
greater  ballast  compression  there  will  be.  and.  of 
necessity,  a  rough-riding  track.  The  foundation 
of  all  ties  being  loosely  compacted  material,  any 
iTiovement  or  "churning"  of  the  tie  necessarily 
throws  unequal  loading  on  the  ballast  at  dif- 
ferent times,  causes  its  compression  and  move- 
ment, and  destruction  of  the  tie  foundation. 
The  wider  the  ties  and  the  lighter  the  rail  and 
the  heavier  the  loads,  the  greater  such  move- 
ment must  be.  Rails  take  a  permanent  set,  as 
regards  wave  motion,  in  one  of  three  forms : 
(a)  Joint  low  and  centre  high,  (b)  Joint  and 
centre  low.  quarter  high,  (c'i  Entire  rail  wavy. 
.\s  the  vibratory  motion  of  the  rail  takes  place, 
something  has  to  give  way.  If  the  fastening  to 
the  tie  is  by  push  bolt  or  lag  screw,  the  tie  will 
be  raised  with  the  vibration  and  "pump"  the 
ballast,  and  in  time  the  fastenings  will  become 
locse. 

Elevation  of  Curves. —  The  elevation  of 
curves  has  been  a  subject  of  much  discussion. 
Twenty  years  ago,  one-half  inch  elevation  per 
degree  of  curve  was  considered  proper ;  but 
now,  with  faster  and  heavier  trains,  a  greater 
elevation  is  required.  Engineers  claim  that  one 
inch  per  degree  for  a  speed  of  60  miles  per 
hour  is  proper  for  curves  of  three  degrees  or 
less,  but  for  each  additional  degree  the  elevation 
should  not  exceed  9^  inch.  While  practice 
teaches  the  amount  of  elevation  needed  in  any 
given  case,  it  is  a  safer  plan  to  follow  the 
ensuing  formula  deduced  from  mechanics  in 
following  the  theory  of  elevation ;  E  =  ^  ^^^ 
in  which  E  represents  the  elevation  in  feet,  tt 
the  square  of  the  velocity  in  feet  per  second. 
g  the  gauge  or  the  distance  between  the  points 
supporting  the  wheel,  or  from  the  centre  of  one 
rail  head  to  the  centre  of  the  other,  and  R  the 
radius  of  the  curve  in  feet.  This  rule,  though 
scientifically  correct,  cannot  always  be  applied 
in  actual  practice,  because  all  trains  do  not  travel 
at  the  same  rate  of  speed.     Practical  provision 
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must  be  made  for  the  average  speed  of  trains 
and  the  number  in  each  class  of  service.  For 
example,  if  a  road  have  two  trains  whose  speed 
is  SO  miles  per  hour,  four  with  a  speed  of  40, 
and  six  or  eight  with  a  speed  of  25  miles  per 
hour,  one  inch  per  degree  of  curve  will  be  found 
suitable.  The  pressure  by  the  fast  tram  against 
the  outer  rail  of  a  curve  will  not  be  sufficient 
to  spread  the  rail  or  throw  the  track  out  of  Ime. 
The  elevation  will  be  about  right  for  the  40- 
niile  trains,  and  while  it  may  be  excessive  for 
the  slow  trains,  vet  they  will  do  no  particular 
damage  to  the  track  and  will  have  a  tendency 
to  prevent  the  track  being  moved  permanently 
outward  bv  the  fast  trains.  The  liability  of  de- 
railment of  locomotives  or  cars  is  much  greater 
on  a  curve  track  than  on  a  straight  track,  and  a 
large  percentage  of  such  accidents  is  chargeable 
to  the  defects  in  the  rolling  stock  as  well  as  to 
the  defects  in  the  track  itself.  Heavily  loaded 
cars  often  leave  the  track  owing  to  the  failure  of 
a  truck  to  adjust  itself  to  the  curve  of  the  track, 
caused,  perhaps,  by  a  defective  curve  roller,  and 
the  greater  part  of  the  load  resting  upon  one  side 
of  the  truck. 

Frogs  and  S-atcIics.—  The  turnout,  by  which 
a  car  may  pass  from  one  track  to  another,  con- 
sists of  a  frog,  a  rail  leading  to  the  frog,  a  cor- 
responding opposite  rail,  and  a  device  connect- 
ing these  rails  with  the  main  track  known  as  the 
Szcilch.  If  the  switch  is  made  to  serve  two 
turnouts,  it  is  called  a  three-throw  ra'iVf/i;  a 
trailing  switch  is  one  where  a  train  on  the  main 
track  passes  from  frog  to  switch,  while  a  facing 
switch  is  one  that  approaches  in  the  opposite 
direction.  The  common  or  stub  switch  consists 
of  a  pair  of  connected  rails  so  arranged  that 
while  one  end  is  fixed,  the  other  can  be  moved 
so  as  to  be  a  part  of  either  the  main  track  or 
turnout.  This  switch  has  two  serious  defects  — 
the  want  of  safety  and  the  necessary  space  at 
the  end  of  the  moving  rail,  which  jars  the  rolling 
stock,  batters  the  switch  rails,  and  causes  dis- 
comfort to  passengers.  The  first  cost  of  a  point 
switch  is  more  than  a  stub,  but  the  split  which 
is  more  economical  to  maintain,  and  safer,  is 
cheaper  in  the  end.  In  laying  switches  the  gen- 
eral rule  is  to  cut  the  least  number  of  rails. 
When  putting  frogs  into  a  track  care  should 
be  taken  to  have  them  in  a  true  line  and  level 
with  the  track  rails  which  are  connected  to 
them.  The  gauge  rail,  opposite  the  frog,  should 
be  put  to  a  perfect  gauge  for  the  full  length  of 
the  frog. 

The  spring  rail  frog  has  been  designed  with  a 
view  to  s-ifety.  All  four  ends  are  spliced  solidly 
together  as  in  a  rigid  frog.  The  hinge  rail  is 
attached  to  the  main  rail  by  a  bolt  hinge.  This 
allows  the  rail  to  move  freely  and  prevents  it 
from  creeping  endwise.  It  is  attached  to  the 
movable  part  of  the  running  rail  by  strong  bolts 
passing  through  both  rails  and  a  wrought  iron 
filling. 

Safety  Aff'liances. —  The  greatest  care  must 
be  exercised  in  the  instalment  of  safety  devices, 
as  far  as  practicable  automatic,  without  dis- 
couraging watchfulness  on  the  part  of  engineers 
and  others.  The  plan  of  sealing  the  stopping 
mechanism  and  imposing  a  severe  penalty  for 
breaking  the  seal  is  an  excellent  one.  The  most 
carefully  planned  automatic  devices  should  be 
provided,  and  no  railroad  train,  traveling  at 
terrific  speed,  and  representing  enormous  energy, 


should  be  allowed  to  run  without  any  safe- 
guard between  itself  and  disaster  beyond  the 
watchfulness  of  one  man.  who  may  be  taken  ill, 
or  suffer  from  a  temporary  mental  aberration, 
or  may  even  die  suddenly  and  unnoticed. 

Transfer  and  Turntables. —  These  important 
adjuncts  should  be  constructed  so  as  to  be  con- 
veniently driven  by  motors  with  an  electric 
motor ;  no  expense  is  incurred  when  the  table 
is  idle,  and  the  cost  per  transfer  or  turn  is  much 
lower  than  when  either  steam  or  hand  power  is 
used.  Many  railroads  are  putting  in  electric 
turntables,  and  careful  investigation  shows  that 
the  cost  per  turn  by  electricity  is  from  ,^0  to  50 
mills,  while  with  hand  power  it  is  from  10  to  12 
cents. 
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Drazi'bridges  and  Liftbridges. — Electricity  has 
a  specially  valuable  field  in  connection  with  the 
operation  of  drawbridges  and  liftbridges.  Speed 
and  control  are  the  requisites  of  modern  methods, 
and  the  old  plan  of  operating  a  drawbridge  by 
a  capstan  worked  by  several  men  is  now  prac- 
tically obsolete.  A  few  years  ago,  the  draw- 
bridge at  Hamilton  avenue  over  the  Gowanus 
Canal  in  Brooklyn,  N.  Y.,  was  operated  by  from 
three  to  five  men  working  on  a  capstan.     Then 
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it  took  four  or  five  minutes  to  complete  the 
operation.  The  electric  motor  which  has  been 
substitiUed  opens  and  closes  the  bridge  in  50 
seconds,  and  the  services  of  but  one  man  are 
needed.  When  electric  current  can  be  obtained, 
practically  all  drawbridges  now  designed  are 
constructed  to  operate  by  electric  motors. 
Chester  A.  Entrekin, 

Railroad  Engineer. 

Railway  Construction,  Street.  See  Street 
Railway  Construction. 

Railway  Economics.  In  one  sense  rail- 
way economy  is  only  a  branch  of  the  general 
subject  of  political  economy  (q-v.).  The  laws 
which  govern  railway  rates,  railway  profits, 
or  railway  control  are  fundamentally  the  same 
as  those  which  govern  the  rates,  profits,  or 
control  of  any  other  kind  of  industrial  enter- 
prise. But  among  all  our  important  industries 
the  railway  is  the  one  which  has  most  quickly 
and  completely  felt  the  effect  of  modern  meth- 
ods in  the  handling  of  capital.  For  this  reason 
it  is  useful  to  make  railway  economy  a  subject 
of  special  study,  because  it  indicates  the  possi- 
bilities and  difficulties  which  lie  before  our 
statesmen  in  the  future,  as  distinct  from  those 
which  they  have  habitually  met  in  the  past. 

The  feature  which  distinguishes  modern 
industries  from  those  of  earlier  times  is  the 
large  investment  of  fixed  capital.  Two  or  three 
centuries  ago  we  had  unimproved  farms,  small 
stores  and  shops,  rude  boats  and  wagons.  To- 
day we  have  highly  developed  systems  of  culti- 
vation, large  stores  and  factories,  and  complex 
means  of  carriage  by  land  and  water.  But 
nowhere  has  the  change  been  so  marked  as  in 
the  character  of  the  highways  on  which  com- 
merce is  handled.  The  rough  road  of  ancient 
days  has  given  place  to  the  turnpike,  the  turn- 
pike to  the  canal,  the  canal  to  the  railway ; 
and  with  each  successive  generation  the  railway 
itself  has  become  an  instrument  of  increased 
size  and  strength. 

The  effect  of  all  this  change  has  been  greatly 
to  reduce  the  cost  of  transportation.  But  this 
result  has  not  been  reached  in  any  simple  man- 
ner. One  set  of  elements  in  the  cost  —  the 
so-called  iixcd  charges  on  capital  —  has  been 
enormously  increased.  The  country  road  of 
our  great-grandfathers  may  have  cost  from 
$300  to  $500  a  mile.  The  turnpike  road  cost 
ten  times  as  much — perhaps  from  $3,000  to 
$5,000.  The  old-fashioned  railway,  conforming 
itself  closely  to  the  original  character  of  the 
ground,  with  steep  grades  and  sharp  curves, 
could  be  built  for  $30,000  a  mile.  The  modern 
trunk  line,  where  grades  are  reduced  to  a 
minimum  and  every  engineering  appliance  is 
most  highly  developed,  costs  $100,000,  $200,000, 
or  in  some  parts  even  $300,000  a  mile.  And  yet 
it  is  the  expensive  appliance  which  does  the 
work  cheaply. 

The  general  explanation  of  this  paradox  is 
simple  enough.  The  higher  the  fixed  charges 
per  mile  of  road,  the  lower  is  the  expense  of 
carriage  for  each  ton  of  traffic.  The  old-fash- 
ioned road  cost  perhaps  $25  per  mile  per  year 
for  interest  and  maintenance ;  but  the  expense 
of  hauling  a  ton  over  a  mile  of  such  a  road 
will  run  at  least  as  high  as  ten  cents.  The 
turnpike  costs  perhaps  $300  a  year  for  interest 
and  maintenance,  but  the  expense  of  hauling 
a  ton  over  a  mile  of  turnpike  will  be  less  than 
Vol.  12 — 48 


a  third  of  what  it  was  over  the  old-fashioned 
road  ;  because  horses  on  a  good  road  can  draw 
three  times  as  heavy  loads  as  they  can  on  a 
bad  one,  with  less  wear  and  tear  to  the  wagons 
and  to  themselves.  The  interest-  and  main- 
tenance charges  for  a  poorly  located  railway 
rnay  be  $2,500  per  year,  more  or  less.  The 
direct  cost  of  hauling  each  ton  over  a  mile  of 
such  road  will  be  in  the  neighborhood  of  one 
cent.  Increase  the  excellence  of  the  location 
and  construction  of  your  railway,  and  the 
annual  interest  and  maintenance  charges  will 
increase  to  $5,000,  $10,000,  or  even  $20,000  a 
mile;  but  the  possible  train  loads  will  increase 
so  rapidly  as  the  grades  and  appliances  become 
better  that  the  cost  of  hauling  each  ton  will 
be  reduced  to  half  a  cent,  a  quarter  of  a  cent, 
or  in  some  instances  an  eighth  of  a  cent  a  mile. 

Tlie  question  which  of  these  methods  is  the 
most  economical  depends  upon  the  amount  of 
traffic  which  you  have  to  handle.  If  there  are 
only  a  thousand  tons  of  traffic  in  a  year,  it  will 
not  pay  even  to  build  a  turnpike.  For  the 
saving  of  $70  which  results  from  the  ability 
to  haul  those  1,000  tons  at  three  cents  instead  of 
ten  cents  will  not  pay  the  $300  a  year  interest 
and  maintenance  on  a  mile  of  turnpike.  But  if 
we  are  to  carry  10,000  tons  instead  of  1,000 
there  is  a  saving  of  $700  instead  of  $70,  and 
this  makes  the  better  road  the  more  economical. 
If  we  can  get  $100,000  it  becomes  profitable  to 
have  a  railway;  and  if  we  can  get  1,000,000 
it  will  pay  to  have  that  railway  constructed 
with  a  very  high  degree  of  excellence.  The 
more  traffic  there  is,  the  more  does  economy 
in  the  direct  cost  of  hauling  count  as  a  justifi- 
cation for  an  increase  of  fixed  charges. 

In  a  newly  settled  or  slightly  civilized  com- 
munity the  possible  traffic  per  mile  is  small, 
and  the  appliances  must  be  correspondingly 
rude.  Economy  of  fixed  charges  is  of  more 
consequence  than  economy  of  operation.  But 
as  time  goes  on  these  conditions  are  reversed. 
Increase  of  population  means  increased  demand 
for  traveling  accommodation.  Improvement  in 
the  arts  means  increased  production,  increased 
amount  of  freight  to  be  carried  to  market  and, 
what  is  perhaps  of  still  more  consequence, 
increased  demand  for  the  hauling  of  coal  and 
raw  materials  and  of  food  supplies  for  the 
laborers.  Under  all  these  circumstances  there 
has  been  a  demand  for  every  invention  which 
would  enable  a  railway  by  an  increase  of 
original  cost  to  do  its  work  more  economically. 
We  have  substituted  steel  rails  for  iron  because 
they  enabled  us  to  carry  heavier  loads.  We 
have  for  the  same  reason  gradually  increased 
the  weight  of  our  cars  and  our  engines.  The 
modern  locomotive  weighs  more  than  the  old- 
fashioned  locomotive  and  burns  a  little  more 
coal ;  but  it  hauls  five  and  ten  times  heavier 
loads  of  freight. 

Occasionally  it  will  happen  that  railways 
are  built  or  improvements  introduced  in  ad- 
vance of  the  needs  of  the  country,  where  popu- 
lation is  not  sufficiently  dense  or  productivity 
sufficiently  high  to  support  them.  This  was 
notably  the  case  in  the  years  preceding  the 
crisis  of  1857,  and  again  in  the  years  imme- 
diately subsequent  to  the  Civil  War.  In  both 
of  these  cases  the  traffic  was  insufficient  to 
support  the  lines  that  had  been  built  in  the 
newer  territories,  and  very  serious  loss  neces- 
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sarily  resulted.  But  the  general  eflect  of  rail- 
way development  has  been  to  create  an  enor- 
mous traffic  at  low  rates,  in  place  of  the  very 
much  smaller  tratHc  which  was  possible  at  the 
rates  that  prevailed  before  the  railway  was 
introduced  or  improved. 

To  this  extent  the  effect  of  new  methods 
of  railway  economy  has  been  thoroughly  good. 
But  the  good  thus  done  has  been  accompanied 
by  certain  evils,  which  at  times  have  proved 
very  serious.  The  direct  expense  of  doing  each 
piece  of  business  —  of  loading  or  hauling  each 
ton  of  freight  or  carrying  each  individual  pas- 
senger, which  the  railway  agent  must  charge 
against  every  such  piece  of  traffic  —  becomes 
very  small  in  proportion  to  that  contribution 
to  the  fixed  charges  of  the  road  which  there  is 
no  available  rule  for  apportioning.  These 
enormous  fixed  charges  must  be  met  somehow. 
But  how  much  of  them  should  be  paid  by 
passenger  traffic  or  how  much  by  freight  traffic, 
how  much  by  small  quantities  of  valuable  goods 
carried  at  high  rates  and  how  much  by  large 
quantities  of  cheap  goods  which  will  barely  pay 
more  than  the  direct  expense,  is  a  matter  for 
the  agents  and  managers  to  decide  in  their 
discretion.  A  railway  rate  really  consists  of 
two  parts.  It  is  a  price  for  the  loading  or  hauling, 
plus  a  tax  for  the  general  expenses  of  the  road. 
The  price  element  must  be  based  on  the  cost  of 
doing  the  work.  The  tax  is  usually  based  upon  the 
ability  of  the  goods  to  stand  its  imposition  —  or, 
in  the  current  language  of  the  market,  upon 
what  the  traffic  will  bear.  Manufactured  arti- 
cles will  bear  a  rate  per  ton  which  would  be 
simply  prohibitory  if  applied  to  coal  or  ore. 
Therefore  freight  is  classified ;  and  instead  of 
a  uniform  rate  per  ton  we  have  several  differ- 
ent sets  of  rates  for  goods  of  different  classes. 
Short  distance  traffic  will  bear  a  rate  per  mile 
which  would  be  prohibitory  to  long  distance 
traffic  Therefore  we  make  reductions  in  the 
rate  per  mile  for  long  distances  whicli  would 
be  ruinous  if  applied  to  short  distances.  Of 
course  the  element  of  economy  of  handling 
enters  into  these  classifications  and  distance 
gradations;  the  low  grade  goods  are  on  the 
whole  cheaper  to  handle  than  the  high  grade 
goods,  the  long  distance  traffic  is  more  econom- 
ical than  the  short  distance  traffic ;  but  the 
element  of  ability  to  pay  the  tax  is  the  one 
which  is  of  more  consequence  than  all  others 
put  together. 

But  it  is  obvious  that  this  taxing  power  is 
a  very  dangerous  thing  to  place  in  the  hands 
of  private  corporations,  and  one  which  is  liable 
to  be  abused.  To  meet  this  danger  and  these 
abuses  several  remedies  have  been  proposed. 

I.  Competition  between  Different  Carriers  on 
the  Same  Line.— T\\\s  was  the  theorv  upon 
which  the  early  railway  legislation  of  England 
was  based.  It  was  supposed  that  a  railway  cor- 
poration would.  like  a  turnpike  or  canal  com- 
pany, be  primarily  occupied  with  furnishing  the 
highway;  and  that  any  carrier  who  should 
choose  to  build  cars  or  locomotives  could  run 
his  trains  on  the  railway,  precisely  as  he  might 
run  his  wagons  on  a  turnpike  or  his  boats  on  a 
canal.     It  was  impossible  to  applv  this  principle, 

partly  on  account  of  difficulties  of  operation 

the  danger  of  accident  being  very  great  if  inde- 
pendent carriers  tried  to  use  'the  same  line 
—  but   chiefly   because    a    railway   could    handle 


its  own  cars  and  trains  with  advantages  so 
much  better  than  those  which  could  be  com- 
manded by  the  cars  and  trains  of  independent 
carriers  that  the  latter  could  not  afford  to  pay 
the  tolls  fixed   by  charter. 

2.  Competition  between  Different  Lines. — 
This  was  the  theory  which  was  at  first  favored 
in  the  United  States.  It  was  a  little  more  work- 
able than  the  English  theory ;  but  it  can  hardly 
be  said  to  have  produced  better  results.  For  if 
you  have  parallel  railways,  so  that  each  pro- 
ducer has  the  choice  of  two  lines,  this  duplication 
of  plant  involves  a  great  waste  and  loss  to  the 
community ;  moreover,  the  competition  between 
two  such  parallel  lines  often  becomes  so  ruinous 
that  it  is  followed  by  their  consolidation.  If, 
on  the  other  hand,  we  have  competition  at  some 
points  and  not  at  others,  the  places  which  get 
the  benefit  of  the  competition  enjoy  very  much 
lower  rates  than  those  which  prevail  elsewhere, 
and  we  thus  have  discrimination,  generally  in 
favor  of  the  large  cities  and  often  in  the  form 
of  secret  rebates  in  favor  of  the  more  unscru- 
pulous shippers  in  those  cities,  which  are  an 
evil  of  very  great  magnitude.  They  tend  to 
increase  the  drift,  already  too  strong,  from  the 
country  to  the  city ;  they  also  tend  to  substitute 
a  system  of  underhanded  dealings  in  business 
for  an  open  and  straightforward  competition 
between  producers  on  equal  terms. 

3.  State  Regulation  of  Rates  and  Fares. — 
This  system  takes  two  forms,  according  as  this 
special  liability  to  regulation  does  or  does  not 
carry  with  it  the  grant  of  monopoly  privileges. 
In  America,  during  our  later  period  of  railway 
legislation,  we  have  tried  to  have  such  regulation 
without  legalized  monopoly.  In  France  the  two 
have   been  combined. 

The  danger  in  the  American  system  of  rate 
regulation,  without  the  guarantee  of  special 
rights  and  privileges,  is  that  the  rates  may  be 
fixed  so  low  that  there  is  no  profit  in  the 
business  of  railway  carriage.  Under  such  cir- 
cumstances railway  building  will  be  stopped 
and  the  community  will  be  deprived  of  the 
necessary  development  of  its  facilities.  This 
was  felt  at  the  time  of  the  Granger  legislation 
in  1874.  It  was  also  felt,  though  to  a  somewhat 
less  degree,  in  the  years  succeeding  the  passage 
of  the  Interstate  Commerce  Act.  The  com- 
munity attempted  to  secure  low  rates  without 
giving  railway  owners  any  corresponding  con- 
sideration. The  effect  was  that  it  got  fewer 
roads  than  it  wanted  until  the  laws  were  changed 
or  until  population  had  growth  to  adapt  itself 
to  the  new  conditions. 

A  second  danger  in  the  American  system  is 
that  a  legislature  which  regards  itself  as  the 
representative  of  the  shippers'  interests  as 
against  those  of  the  railways  will  be  always 
trying  to  stimulate  spasmodic  competition,  as 
was  done  in  the  anti-pooling  clause  of  the  Inter- 
state Commerce  .A.ct.  and  will  tend  to  perpetuate 
those  verj'  discriminations  or  differences  in 
charge  which  it  is  the  main  object  of  railway 
regulation  to  check.  For  it  has  been  proved 
over  and  over  again  that  if  you  have  really 
active  competition  between  agents  of  competing 
lines  you  do  not  secure  that  openness  and 
equality  of  rates  which  is  possible  when  such 
competition  is  abolished. 

The  French  system  of  rate  regulation  is 
different   from   the   American.      By   French   law 
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the  whole  country  is  divided  into  districts.  Each 
railway  has  a  monopoly  in  its  own  district,  in 
return  for  which  monopoly  and  for  certain  sub- 
stantial subsidies  given  by  the  government  the 
company  is  subject  to  certain  well  defined  rights 
of  control.  The  French  system  seems  equitable 
in  theory,  but  it  cannot  be  said  to  have  worked 
well  in  practice.  For  the  agents  of  a  railway 
company  which  holds  a  guaranteed  monopoly 
have  such  an  advantage  in  bargaining  with  the 
government  that  they  find  it  possible  to  exact 
very  large  compensation  for  any  concessions 
that  they  make  to  public  demands.  They  get 
a  great  deal  of  profit  in  return  for  very  little 
control. 

4.  Direct  Ownership  and  Operation  by  the 
Government. —  This  is  the  system  which  has  pre- 
vailed in  Germany,  especially  during  the  last 
quarter  of  a  century.  Prior  to  that  time  Prussia 
and  other  continental  countries  had  contented 
themselves  with  owning  parts  of  their  railway 
system,  leaving:  other  parts  to  be  built  and 
operated  by  private  enterprise.  The  effect  of 
this  mixed  system  was  that  the  state  railways 
became  virtually  one  private  corporation  among 
many.  The  companies  dictated  the  policy  of 
the  government,  instead  of  giving  the  govern- 
ment any  opportunity  to  control  the  policy  of 
the  companies.  To  avoid  this  evil  the  Prussian 
government  purchased  substantially  all  of  the 
railways  of  that  country,  and  many  other  states 
have  tried  to  follow  the  example  of  Prussia  to 
the  extent  of  their  financial  ability. 

The  excellence  of  a  government  railway 
system  will,  roughly  speaking,  depend  upon  the 
excellence  of  the  government  itself.  If  the 
administration  is  in  financial  straits  the  owner- 
ship of  a  railway  system  furnishes  a  temptation 
to  tax  the  people  which  is  too  near  at  hand  to 
be  resisted.  If,  on  the  other  hand,  the  govern- 
ment is  in  a  sound  position  financially,  it  will 
adopt  a  much  more  liberal  policy  in  the  matter 
of  charges.  Such  a  government  will  probably 
try  to  meet  popular  demands  more  fully  than 
some  of  our  private  corporations.  But  it  is 
slower  in  perceiving  commercial  needs  and  wants, 
and  hence  will  not  respond  as  promptly  to 
business  necessities  and  to  business  opportunities. 

There  was  a  time  when  people  discussed  the 
merits  of  state  and  private  ownership  of  rail- 
ways as  a  question  of  theory,  some  being  heated 
partisans  of  the  one  system  and  others  equally 
hot  partisans  of  the  other.  That  time  is  now 
past.  It  is  universally  recognized  among  experts 
that  a  well  managed  state  road  and  a  well 
managed  private  road  will  adopt  nearly  the  same 
policy.  A  large  private  railway  system  cannot 
permanently  try  to  get  very  much  more  than  a 
fair  rate  on  its  investment.  A  state  railway 
system  cannot,  in  justice  to  the  ta.xpayers.  afford 
to  get  very  much  less.  For  state  roads  have 
cost  money  which  has  been  borrowed.  The 
interest  on  the  bonds  must  be  paid,  and  these 
interest  payments  are  usually  quite  as  large  as 
the  dividends  of  countries  which  have  private 
railways.  Again,  well  managed  state  railways 
must  adopt  substantially  the  same  principles  of 
classification  and  distance  gradation  as  private 
roads,  because  it  has  been  proved  that  only  by  the 
adoption  of  these  principles  can  the  railways 
do  the  maximum  service  to  the  community  at 
the  lowest  average  rates.  The  chief  difference 
between    state    railways    and    private    railways 


is  not  in  what  they  can  do  if  they  are  well  man- 
aged, but  in  the  particular  directions  in  which 
they  are  likely  to  err  if  badly  managed.  With 
private  roads  these  errors  will  take  the  form  of 
fraudulent  issue  of  securities  in  connection  w-jth 
their  capital  and  of  favors  to  large  concerns 
in  their  operation.  With  state  roads  they  will 
take  the  form  of  wasteful  and  ill-judged  e.x- 
penditures  for  building  and  of  lack  of  readiness 
to  take  advantage  of  new  methods  of  operation. 
It  is  a  somewhat  interesting  fact  that  if  we 
take  similar  roads  in  different  countries  the 
inflation  of  the  capital  account  due  to  water 
in  stock  of  private  corporations  is  just  about 
balanced  by  the  waste  due  to  ineffectiveness  of 
government  contract  work  for  public  ones. 

Though  the  abuses  are  different,  the  remedies 
are  nearly  the  same  in  the  two  cases.  Whether 
a  road  be  operated  by  a  private  corporation  or 
a  public  one,  the  first  desideratum  for  good 
management  is  publicity  in  all  its  affairs  — 
straightforward  and  simple  accounting,  open 
bidding  with  regard  to  contracts,  adherence  to 
the  published  rate  sheets,  promotion  by  merit 
and  not  by  favor.  If  to  this  publicity  of  method 
is  added  responsibility  to  an  independent 
judiciary,  we  attain  a  really  salutary  system  of 
railway  control,  whatever  the  form  of  owner- 
ship or  operation.  It  will  be  impossible  for 
any  railway  managed  under  such  a  system  to 
make  its  rates  much  higher  than  the  rates  of 
other  parts  of  the  same  country,  or  even  of 
other  countries  under  similar  conditions ;  be- 
cause producers  of  different  countries  are  com- 
peting in  common  markets.  If  Russian  producers 
and  American  producers  are  competing  in 
Liverpool,  the  charge  from  the  Mississippi  River 
to  Liverpool  influences  the  general  schedule  of 
transportation  rates  from  the  Volga  to  Liverpool, 
and  vice  versa.  If  we  can  secure  fair  treatment 
as  between  individual  shippers,  we  can  usually 
let  the  general  schedule  of  rates  take  care  of 
itself.  We  can  let  the  agent  adopt  the  system 
of  charging  what  the  traffic  will  bear  if  we 
insist  that  he  does  not  make  this  an  excuse  for 
charging  the  individual  what  his  traffic  will  not 
bear.  For  with  a  system  of  publicity  of  rates 
and  responsibility  of  agents,  it  will  be  so  ob- 
viously disadvantageous  to  the  traffic  of  a  rail- 
way itself  to  have  an  unreasonably  high  schedule 
of  charges  that  enlightened  self-interest  will 
dictate  the  adoption  of  a  tax  system  which  will 
be  more  concerned  to  develop  traffic,  whether 
of  freight  or  passengers,  than  to  impose  an 
unnecessary  burden  upon  it. 

Arthur  T.  Hadley, 
President  Yale  University. 

Railway  (Electric)  Economics.  No  single 
industry  or  art  has  probably  ever,  within 
an  equal  period  of  time,  brought  about  as  great 
changes  in  the  activities  of  municipal  life  as  has 
been  the  result  of  the  development  of  the  electric 
railway  since  1890.  Until  about  1900  the  devel- 
opment has  been  essentially  that  of  street  surface 
railways,  operating  on  tracks  laid  in  the  street  of 
centres  of  population,  or  upon  public  highways. 
On  account  of  the  use  of  the  highways  simultan- 
eously by  other  forms  of  trafiic,  the  schedule 
speed  of  railways  where  tracks  occupy  public 
highways  is  necessarily  relatively  slow  (between 
9  and  15  miles  per  hour).  It  is  this  speed  lim- 
itation which  has  been  the  cause  of  the  halt  in 
the   extension    of   electric   railways,   built   upon 
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public  highway?,  into  tlie  suburbs.  At  first,  too 
much  was  expected  of  these  railways,  with  the 
resuk  that  population  centres  sprang  up  at  points 
considerably  distant  from  the  cities.  The  in- 
centives for  this  migration  from  the  cities  were 
the  lower  rents,  lower  cost  of  living,  and,  in  gen- 
eral, better  sanitary  conditions  of  the  outlying 
districts.  Of  recent  years,  there  has  been  a  very 
considerable  return  of  the  outlying  populations 
to  the  cities,  necessitated  by  the  considerable  and 
prohibitive  time  interval  involved  in  passing  be- 
tween the  suburban  homes  and  the  places  of  busi- 
ness, in  the  use  of  the  existing  suburban  electric 
railways.  Generally  speaking,  the  suburban 
service  of  steam  railroads  has  not  supplied  the 


known  cau.ses,  is  making  imperative  the  popula- 
tion of  the  outlying  districts,  which  can  only 
occur  with  the  advent  and  development  of  ade- 
quate methods  of  transportation. 

Since  1900  the  development  of  high-speed 
electric  railways  has  been  progressnig  with 
marvelous  rapidity.  The  best  of  these  newcom- 
ers adopt  the  highest  class  of  steam  railway 
practice  in  the  construction  of  their  permanent 
way.  The  essential  characteristics  of  the  com- 
ing interurban  electric  railways  must  be:  (i) 
Safety  to  the  public;  (2)  high  schedule  speed; 
(3)  reliability  of  operation ;  (4)  minimum  cost 
of  operation  and  maintenance. 

None  of  the  foregoing  conditions  can  be  satis- 
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existing  want,  on  account  of  high   fares,  time- 
table liniit.-itions,  and  other  aggravations. 

The  time  has  come  when  distance,  especially 
in  and  about  large  population  centres,  is  meas- 
ured essentially  and  only  by  the  time  consumed. 
A  man  no  longer  lives  20  miles  or  30  or  40  miles 
from  his  office,  but  he  lives  30  minutes  or  40 
minutes,  or  one  hour  distant  from  his  office.  In 
other  words,  the  time  has  come  when  the  space 
■  interval,  or  distance,  between  two  points  or  local- 
ities, such  as  two  cities  or  towns,  or  the  home 
and  the  office,  has  resolved  itself  entirely  into  a 
question  of  time  consumed  in  passing  from  one 
point  to  the  other,  rather  than  any  question  of 
distance  covered.  Again,  the  constantly  increas- 
ing costs  of  living  in  the  large  cities,  due  to  well- 


factorily  attained  where  the  cars  are  operated 
upon  or  along  public  highways  upon  which 
pedestrian  and  vehicular  traffic  also  exists. 

Individual  or  private  rights  of  way  are  the 
solution  of  the  problem.  The  private  right  of 
way,  however,  should  be  an  individual  roadway 
throughout,  that  is,  it  should  be  free  from  grade 
crossings  of  all  kinds,  except  at  such  special 
points  and  places  where  the  cars  run  onto  other 
tracks  over  which  they  are  to  operate. 

Interurban  roads,  to  be  successful,  must  be 
capable  of  making  high  speeds,  safely  and  con- 
tinuously, and  this  cannot  be  accomplished  where 
the  roadway  occupies  the  public  highway  or 
crosses  intersecting  highways  at  grade. 

Furthermore,  when  a  railway  owns  its  right 
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of  way  it  is  once  and  for  all  exempt  from  the 
demands,  and  continuously  increasing  impositions 
of  public  officials  in  the  matter  of  annual  pay- 
ments to  the  local  authorities  as  "compensation" 
for  the  use  of  the  highways  and  of  repairs  to  the 
space  between  its  outside  rails,  and  for  various 
and  constantly  increasing  distances  beyond  the 
outside  rails.  In  such  matters  it  has  become  the 
practice  of  some  public  officials  to  impose  addi- 
tional burdens  every  time  a  given  railroad  seeks 
any  additional  or  other  privileges  in  the  matter 
of  extensions,  track  facilities,  etc. 

In  several  existing  cases  interurban  lines  have 
been  laid  on  public  highways  for  considerable  dis- 
tances, when  they  could  have  purchased  rights  of 
way  parallel  to  the  highways  upon  which  they 
have  laid  their  rails,  and  but  a  few  hundred  feet 
from  such  highways,  for  merely  nominal  sums 
ranging  between  $1,200  to  $2,000  a  mile.  For  a 
road  30  miles  in  length,  a  private  right  of  way 
costing  as  much  as  $3,000  per  mile  will  increase 
the  cost  but  $90,000  for  the  right  of  way  and 
(allowing  the  maximum  of  three  crossings  per 
mile  at  an  average  cost  of  $5,000  each)  about 
$150,000  for  the  crossings,  or  a  total  of  $240,000. 
At  5  per  cent  the  interest  on  this  cost  is  but 
$12,000  per  annum.  As  the  items  of  operation 
and  maintenance  must  be  less  for  the  road  using 
a  private  right  of  way,  they  can  safely  be  left  out. 
Consider  the  relative  marked  advantages 
which  a  private  right  of  way  200  to  500  feet  from 
the  main  road  would  secure.  In  the  first  place 
a  schedule  speed  three  or  four  times  as  great 
could  safely  be  made,  and  as  relatively  high 
speeds  and  large  daily  car  mileage  per  car  are 
necessary  to  secure  the  best  commercial  results, 
for  long  haul  business,  this  is  all-important.  In 
the  second  place  the  railway  would  be  free  from 
the  petty  annoyances,  impositions,  and  demands 
of  ignorant,  unjust,  or  corrupt  local  authorities. 
In  the  third  place  its  property  must  become  more 
valuable  each  j'ear  as  the  adjoining  territory 
builds  up  and  settles,  and  within  a  comparatively 
short  time  it  will  probably  have  a  railway 
through  a  thickly  settled  community,  upon  its 
own  property  or  right  of  way,  subject  to  no 
annoyances,  impositions,  or  charges,  except  the 
universal  and  open  real  estate  tax.  In  the  fourth 
place  it  will  be  in  a  position  to  so  manipulate  and 
increase  its  schedules  as  to  enable  it  to  "get  all 
there  is  out  of  the  territory,"  and  it  can  also 
arrange  for  and  take  care  of  any  passenger  or 
freight  business  of  any  existing  or  future  con- 
necting road  or  roads.  In  the  case  assumed  in 
the  preceding  .paragraph,  the  additional  annual 
fixed  charge  for  these  advantages  is  $12,000,  plus 
the  annual  real  estate  tax  against  which  must  be 
placed,  for  the  care  of  a  good  road  upon  a  public 
highway,  the  interest  on  the  first  cost  of  paving 
between  the  rails  and  for  the  required  distance 
outside  of  the  rails,  plus  the  annual  cost  of  main- 
taining the  roadway  as  demanded  by  the  local 
authorities  to  facilitate  vehicular  traffic,  and  it 
should  not  be  forgotten  that  the  cost  of  main- 
taining any  roadway  subject  to  vehicular  traffic 
is  always  in  excess  of  maintenance  costs  where 
vehicular  traffic  does  not  occur  on  the  railway 
roadway.  Consequently  for  the  case  of  a  rail- 
way whose  tracks  are  upon  a  public  highway 
we  have  two  additional  costs  which  are:  (1) 
That  of  maintaining  a  paved  or  macadamized 
roadway  for  vehicular  traffic.  (2)  That  extra 
cost  of  maintaining  a  roadway,  such  as  cost  of 


surfacing,  alignment,  etc.,  due  to  the  additional 
use  of  the  roadway  by  all  kinds  of  vehicles.  To 
the  foregoing  debits  against  the  tracks  upon 
public  highways  must  generally  be  added  the 
annual  payment  exacted  for  the  use  of  the  high- 
way known  as  "compensation."  In  several 
instances  which  I  have  investigated  the  two 
accounts  were  about  equal,  leaving  no  doubt  as 
to  which  scheme  to  adopt,  as  in  the  one  case  the 
company  would  have  nothing  for  its  money, 
while  in  the  other  it  would  have  had  a  real 
estate  asset  which  would  constantly  increase  in 
value.  In  addition  there  would  be  eliminated  the 
uncertain,  constantly  increasing,  and  constantly 
more  serious  claims  on  account  of  accidents,  due 
to  collisions,  etc.,  on  account  of  the  development 
of  the  territory  and  the  constantly  increasing  use 
of  the  railroad  by  the  public  together  with  conse- 
quent greater  use  of  the  highways  by  the  public. 
The  foregoing  has  reference  especially  to  the 
physical  details  of  the  permanent  way  of  the 
highest  type  of  the  coming  high  speed  electric 
railroads  which  will  play  such  an  important  part, 
not  only  in  the  imminent  necessary  readjustment 
and  distribution  of  congested  populations,  but  in 
the  future  economic  processes  and  development 
as  well.  At  present  and  for  a  while  the  coming 
high-speed  general  traffic,  interurban  and  subur- 
ban electric  railways  will  be,  in  most  cases,  pas- 
senger transportation  enterprises.  That  such 
systems  are,  however,  destined  to  be  important 
factors  in  the  transportation  of  goods  and  mer- 
chandise admits  of  no  doubt  whatever. 

The  freight  and  express  traffic  of  existing 
interurban  electric  roads  has  been  shown  by  the 
experience  of  the  interurban  lines  in  the  United 
States  and  elsewhere,  to  be  a  profitable  portion 
of  their  business  and  one  which  bids  fair  to  de- 
velop enormously.  It  is  difficult  yet  to  obtain 
any  satisfactory  figures  as  to  just  what  this  busi- 
ness will  amount  to,  but  from  the  information 
available  from  the  roads  investigated,  a  fair  pres- 
ent average  on  a  good  road  shows  that  it  is  now 
from  $500  to  $1,000  per  annum  per  mile  of  single 
track,  depending  upon  local  conditions  and  the 
extent  to  which  the  freight  and  express  business 
has  been  sought  and  developed.  There  is  no 
doubt  but  that  the  same  reason  which  has 
developed  the  passenger  business  on  electric  lines, 
that  is,  short  headway,  will  be  and  is  a  large  fac- 
tor in  developing  the  freight  and  express  busi- 
ness. With  steam  railways  the  object  is  to  make 
every  freight  train  unit  a  self-supporting.or  pay- 
ing unit,  which  is  also,  as  is  well  known,  the 
process  sought  to  be  followed  by  steam  roads  in 
their  passenger  business.  Steam  railway  oper- 
ating economy  now  lies  in  the  direction  of  long 
trains,  or  in  other  words,  in  long  headways,  and 
the  tendency  of  modern  steam  railway  economy 
is  toward  building  larger  and  heavier  freight 
engines,  and  cutting  down  grades  and  eliminating 
curves  so  as  to  reduce  the  cost  of  the  "ton-mile," 
etc. 

In  the  case  of  electric  roads  the  unit  at  pres- 
ent is  not  the  ton-mile,  but  the  car-mile,  and 
there  is  practically  no  economy  to  be  gained  by 
running  long  trains.  It  has  been  demonstrated 
that  passengers  can  be  profitably  carried  for  less 
per  mile  on  interurban  roads  paralleling  steam 
roads  than  the  steam  roads  have  been  able  to 
carry  such  passengers  for.  This  condition  is  due 
to  the  fact  that  electric  roads  operate  single  cars 
or  trains  at  frequent  intervals,  and  increase  the 
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*riding  habit."  The  same  law  holds  good  in 
freight  transportation.  If  the  commercial  inter- 
ests of  a  community  realized  that  they  could  re- 
plenish their  stocks  upon  a  day's  notice,  they 
would  cease  laying  in  supplies  of  goods  of  such 
quantity  that  would  last  them  a  week  or  ten  days, 
or  possibly  two  weeks,  as  is  now  the  case,  and 
through  the  saving  thus  secured  in  insurance, 
interest,  warehouse  handling,  etc.,  could  aflford 
and  would  pay  a  higher  rate  to  the  electric  road 
for  the  "express"  handling  of  goods  than  that 
now  paid  to  steam  railway  companies.  In  other 
words,  a  rapid  and  frequent  train  service,  such  as 
electric  roads  can  give,  w-ill  not  only  materially 
increase  the  freight  and  express  business,  but  by 
eliminating  the  economically  non-productive  con- 
ditions now  existing  between  the  producers  and 
the  consumers  will  develop  a  most  important 
landmark  in  political  economy. 

It  is  an  unfortunate  fact  that  engineers  and 
others  who  have  had  to  do  with  heavy  duty  and 
high-speed  electric  traction  enterprises  have  not 
at  all  appreciated  the  economic  relations  main- 
taining between  various  relatively  high  schedule 
speeds  and  the  costs  of  establishing  and  main- 
taining such  schedules.  The  proof  of  this  ig- 
norance of  the  costs  of  high  schedule  speeds  is 
to  be  found  in  the  numerous  general  specifica- 
tions for  high  speed  electric  railways  wherein 
are  to  be  found  the  provision  that : 

The  schedule  speed  of  the  train  units  shall  be  .... 
miles  per  hour,  allowing  ....  seconds  for  stops  at 
stations,  averaging  ....  miles  apart. 

While  it  is  true  that  high-speed  railways  are 
now  economic  imperatives  in  and  around  large 
commercial  centres  of  population,  it  should  never 
be  forgotten  that  very  high  schedule  speeds  with 
frequent  stops  are  expensive,  and,  therefore,  only 
warranted  in  special  cases.    The  schedule  speed 


and  therefrom  a  set  of  approximate  conditions 
selected  upon  which  to  base  the  determination  of 
an  accurate  set  of  speed-time  and  energy  curves 
in  the  construction  of  which  is  considered  and 
represented  and  determined  the  influence  of  all 
the  details  of  alignment,  gradients,  and  stops  of 
the  line  as  surveyed. 

Two  or  three  actual  and  accurate  total  run 
sheets,  for  runs  in  both  directions  between  ter- 
mini, should  be  constructed  before  attemptmg  to 
arrive  at  a  conclusion  as  to  the  most  economic 
schedule  to  adopt.  Plates  I,  II,  and  III  show 
examples  of  sections  of  actual  total  runs  or  indi- 
vidual runs,  between  two  stations,  of  such  accu- 
rate determinations,  made  in  connection  with  the 
development  of  the  engineering  details  of  the 
New  York  &  Port  Chester  Railroad.  Such 
curves  also  give  valuable  information  relating  to 
the  proper  gearing  of  any  given  equipment  for 
the  work  it  will  be  called  upon  to  do.  Generally 
speaking,  it  will  be  found  that  motors  should  be 
geared  for  the  lowest  maximum  speed,  allowing 
a  fair  margin  for  occasional  required  increases 
due  to  the  necessity  of  making  up  lost  time,  for 
the  making  of  the  required  schedule.  A  gear 
ratio  giving  an  unnecessarily  high  speed  not  only 
overheats  the  motors,  but  produces  unnecessarily 
great  demands  upon  the  transmission  system  and 
the  generating  and  sub-stations. 

In  determining  upon  a  schedule,  not  only  must 
the  matter  of  motor  heating  be  considered  as 
afifected  by  different  rates  of  acceleration,  but 
there  must  also  be  considered  and  determined  the 
matters  of  the  line  fluctuations  together  with 
those  of  energy,  input  and  station  loads.  While 
rapid  accelerations  effect  marked  energy  savings, 
it  is  entirely  possible  to  wipe  out  any  advantage 
so  obtained  on  account  of  the  poorer  boiler,  en- 
gine, and  generator  economies  due  to  irregular 
load  curves  and  low  power  factors. 


Distance  between  stops 

Watt  hours  per  ton  mile 

for  schedule 

speeds  of 

Miles 

Feet 

40  miles 

35  miles 

30  miles 

25  miles 

20  miles 

15  miles 

per  hr. 

per  hr. 

per  hr. 

per  hr. 

per  hr. 

per  hr. 

2 

15.840 
13.200 
10,560 

110 

80 

78 

65 

53 

40 

121 

90 

83 

74 

54 

40 

142 

99 

86 

80 

60 

41 

xH 

7,920 

123 

95 

128 

85 

68 

43 

5,280 

90 

74 

SO 

n 

3,640 
1,320 

145 

119 

56 
120 

Train  friction  in  pounds  per  ton 

35 

30 

27-5 

25 

20 

15 

affects  not  only  the  cost  of  the  motor  equipment, 
but  also  that  of  the  main  generating  station, 
transmission  system,  and  other  details.  For  this 
reason  the  matter  of  the  proper  schedule  speed 
should  always  be  carefully  and  exhaustively  in- 
vestigated and  determined  before  it  is  announced. 
The  scientific  method  of  procedure  consists  in 
first  making  a  rough  preliminary  determination 
by  assuming  the  line  to  be  straight  and  level  and 
the  stations  or  stops  at  equal  distances  apart.  By 
assuming  certain  safe  and  practically  standard 
data,  such  as  tractive  effort,  braking  effort,  time 
of  stops,  and  train  friction,  and  having  the  dis- 
tance between  stations,  a  set  of  roughly  approxi- 
mated speed  time,  distance  time,  and  energy 
curves,  can  be  calculated  and  therefrom  approxi- 
mations obtained  of  the  energy  which  will  be 
required  to  maintain  various  resulting  schedules, 


The  braking  effort  or  retardation  is  taken  at  1 50 
pounds    per    ton. 

The  stops  are  taken  at  15  seconds  each,  except 
in  the  case  of  the  15-mile  per  hour  schedule,  where 
10  seconds   is   taken. 

The  foregoing  figures  are  for  cases  of  approximately 
level   and   approximately   straight   roads. 

For  a  schedule  of  40  miles  per  hour  the  speed 
attained  will  be  between  60  and  65  miles  per  hour. 
A  schedule  of  25  miles  will  require  speeds  of  from 
40   to   50   miles   per   hour,   etc. 

The  rate  of  acceleration  for  the  long  runs  varies 
from  75  to  110  pounds  per  ton,  going  as  high  as  210 
pounds   per    ton    for   short   runs. 

The  foregoing  applies  to  single  car  units.  If  units 
of  more  than  one  car  be  used,  the  friction  in  pounds 
per  ton  will  decrease  and  with  it  will  also  decrease 
the  energy  consumption  in  watt  hours   per   ton    mile. 

Some  of  the  places  have  been  left  blank  on  ac- 
count of  the  impracticability,  with  existing  apparatus, 
of  making  some  of  the  hign  schedules  with  the  short 
distances  between   stops   assumed   in   the   table. 

The  figures  are  for  the  energy  required  at  the 
motors. 
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Table  I  shows,  strikingly,  the  relations  exist- 
ing between  schedule  speed,  stops  per  mile,  and 
corresponding  energy  consumption.  In  the  face 
of  the  conditions  shown  in  the  table  it  is  diffi- 
cult to  imagine  why  the  matter  of  schedule  speeds 
has  been  handled  so  recklessly  by  engineers  and 
promoters  inaugurating  new  enterprises. 

In  view  of  the  rapidly  increasing  maximum 
speeds  at  which  interurban  systems  are  being 
operated,  attention  must  also  be  paid  to  those 
details  of  design  which  will  reduce  the  train 
resistance  and  more  especially  that  element 
thereof  known  as  "wind  resistance,"  which  is  by 
far  the  greatest  component  of  train  resistance. 
Smooth,  flat  sides  with  the  platform  ends 
rounded  or  tapered  and  enclosed  are  among  the 
simple  and  effective  methods  of  car  construction 
employed.    It  is  astonishing  what  a   saving  in 


than  55  such  formulae.  A  complete  list  would 
doubtless  include  twice  that  number.  These  for- 
mulas differ  greatly  in  their  form  and  in  the 
purpose  for  which  they  are  intended.  In  some 
cases,  the  formula  is  intended  to  give  the  total 
resistance,  including  that  of  the  locomotive  and 
the  cars  constituting  the  train.  In  other  cases 
the  formula  gives  only  the  resistance  of  the 
train.  In  some  cases  the  formula  takes  into  ac- 
count only  the  velocity  of  the  train ;  in  other 
cases  the  formula  takes  into  account  the  number 
of  cars,  and  the  weight  and  the  length  of  the 
cars  in  the  train. 

It  is  apparent  that  the  matter  of  schedule 
speeds,  as  related  to  costs  of  operation,  is  not 
generally  understood. 

The  schedule  speed  may  be  a  large  factor  in 
determining  the  commercial  success  or  failure  ot 
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Actual  comparative  run  curves  showing  economic  result: 

watt-hours  per  ton  mile  or  per  car  mile  and  con- 
sequently, in  cost  of  operation,  the  application 
of  the  simple  methods  above  suggested  will 
produce  as  indicated  by  recent  tests. 

The  problem  of  determining  the  total  amount 
of  mechanical  resistance  opposed  to  the  motion 
of  a  car  or  train  is  a  very  difficult  one,  for  which 
it  may  be  said,  in  fact,  that  no  general  solution 
applicable  to  all  cases  has  thus  far  been  found. 
It  has  been  generally  admitted,  for  a  long  time, 
that  this  resistance,  to  which  the  general  term 
"train  resistance*  has  been  applied,  varies  with 
the  speed  of  a  car  or  train ;  but  there  is  a  wide 
difference  of  opinion  in  regard  to  the  amount  of 
variation  to  be  expected  at  different  speeds. 
Many  "formulae"  for  calculating  the  train  resist- 
ance as  a  function  of  the  speed  have  been  pro- 
posed and  used.  J.  A.  F.  Aspinall.  in  his  paper 
on  'Train  Resistance,'  read  before  the  Institution 
of   Civil   Engineers,   in   igoi,   tabulated   no   less 
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1  of  different  schedule   speeds.     Compare  table   at  right. 

an  enterprise.  As  an  illustration  see  Table  I) 
we  see  that  the  watt-hours  per  ton-mile,  allowing 
a  stop  every  two  miles,  required  for  a  40-mile 
per  hour  schedule,  are  142,  while  for  a  35-mile 
per  hour  schedule  there  are  required  about  99 
watt-hours  per  ton-mile.  We  assume,  as  an 
average,  a  road  30  miles  long,  over  which  are 
made  100  round  trips  per  day,  with  cars  weigh- 
ing 45  tons  each,  and  assuming  a  loss  of  25  per 
cent  between  the  motors  and  the  main  power 
station  switchboard,  and  taking  the  cost  of  en- 
ergy at  $.006  per  kilowatt  hour  we  have 
100  X  30  X  2  x  45  X  0.006  X  365  x  142 

=  $111,952.80 

0.75  X  1000 

as   the  cost   of  operating  the  40-mile  per  hour 

schedule  with  single  units  and 

100  X  30  X  2  X  45  X  0.006  X  365  X  99 

=  $78,051.60 

0.75  X  1000 
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as  the  cost  of  operating  the  35-'"''c  per  hour 
schedule  with  single  units. 

The  difference  between  these  costs  is 
$33,901.20,  which,  at  5  per  cent,  is  the  annual 
interest  on  $678,024.  For  a  road  30  miles  in 
length,  the  time  between  termini  for  the  35-mile 
schedule  would  be  51.4  minutes,  while  the  time 
for  the  40-mile  schedule  would  be  45  minutes ;  a 
difference  per  trip  of  6.4  minutes.  The  matter 
is  also  well  brought  out  in  the  "run  curves" 
shown  in  plates  I,  II.  and  III. 

Earnings. —  One  of  the  most  serious  and  inex- 
cusable mistakes  is  that  of  computing  or  deter- 
mining the  probable  gross  income  of  a  proposed 
new  railway  enterprise  by  the  application  of  gen- 
eral average  data  to  a  specific  case.  The  proper 
determination  of  the  probable  gross  earnings  for 
each  or  any  case  requires  specific  determinations 
and  studies  of  the  territory  considered  which  will 
show:  (i)  Estimate  and  money  value  of  prob- 
able passenger  business  between  each  of  the  cen- 
tres of  population  and  the  principal  terminus  or 
termini,  if  both  be  important  places.  (2)  Esti- 
mate and  money  value  of  probable  passenger 
business  between  each  of  the  centres  of  popula- 
tion between  the  termini  and  each  of  the  re- 
mainder of  such  centres  of  population.  (3)  Esti- 
mate and  money  value  of  the  probable  annual 
excursion  or  recreation  passenger  business.  (4) 
Estimate  and  money  value  of  the  probable  ex- 
press and  freight  business,  (s)  Rates  of  fare 
which  are  proposed  to  be  charged.  Should  an 
existing  road  or  roads  be  occupying  the  territory 
proposed  to  be  served,  the  relation  between  exist- 
ing rates  of  fare  and  the  proposed  rates  is  of 
course  an  important  factor  in  this  latter  consider- 
ation. 

As  a  matter  of  fact,  instances  of  totally  unoc- 
cupied territory  are  very  rare.  Trolley  roads  are 
almost  certain  to  be  in  operation  and,  generally, 
in  instances  of  most  promise,  steam  roads  will  be 
found  serving  the  territory  after  a  fashion.  A 
knowledge  of  the  business  of  the  existing  rail- 
ways operating  in  the  proposed  territory  is  gen- 
erally of  value  and  should  be  ascertained.  For 
steam  roads  this  can  be  readily  done  by  purchas- 
ing one  ticket,  at  each  station  within  the  territory 
to  be  served,  to  every  other  station  on  a  certain 
day  of  the  month,  and  then  repeating  the  pur- 
chases at  given  intervals,  say  10  days  apart  for 
some  months.  As  each  ticket  has  a  serial  num- 
ber the  existing  local  and  through  passenger 
business  for  any  territory  can  be  readily  deter- 
mined by  noting  the  serial  numbers  and  subtract- 
ing the  numliers  on  those  first  purchased  from 
those  last  purchased.  This  method  will  also 
show  the  variations  of  the  passenger  traffic. 

The  business  of  the  surface  trolley  roads  can 
be  determined  by  stationing  men  at  predeter- 
mined important  places  along  the  routes  and 
noting  the  car  number,  time  of  day  and 
number  of  passengers  on  each  car  as  it 
passes  a  given  point.  For  this  work  some 
experience  is  necessary  to  estimate  the  num- 
ber of  passengers  on  the  car  as  it  passes 
the  observer.  It  is  remarkable  how  accurate  a 
little  experience  and  care  will  make  such  observa- 
tions. The  difference  in  the  number  of  passen- 
gers on  a  car  as  shown  by  the  observations  of 
the  consecutive  observers  will  show,  approxi- 
mately, the  amount  of  local  business  or  business 
between  centres  of  population.  These  observa- 
tions   will   also   show,   approximately,   the   total 


trolley  passenger  business  for  the  territory  and 
will  provide  data  from  and  for  the  actual  case 
in  hand,  from  which  can  be  determined  the  rides 
per  capita  between  the  different  centres  of  popu- 
lation. It  is  needless  to  say  that  the  detailed 
data  above  noted  will  not  be  supplied  by  the 
existing  operating  railways,  whence  the  necessity 
for  the  relatively  large  expenditure  of  the  time 
and  money  to  secure  them.  Should  the  proposed 
railway  be  one  of  great  magnitude  which  will 
involve  the  expenditure  of  large  sums  for  its 
installation,  it  is  best  to  extend  the  observations 
over  both  the  summer  and  winter  months,  as  by 
so  doing  a  more  reliable  average  will  be  ob- 
tained. 

Having  now  the  approximate  actual  existing 
traffic  business  between  each  of  the  towns  and 
the  termini,  as  well  as  the  local  traffic  between 
each  of  the  towns,  an  estimate  is  made  of  the 
probable  increase  of  traffic  due  to  the  increased 
facilities.  Upon  three  branches  of  the  New 
York,  New  Haven  &  Hartford  Railroad  which 
were  changed  from  steam  to  electric  systems, 
the  following  results  were  obtained: 

COMPARISON    OF    P.\SSENCERS    C.^RRIED    PER    ANNUM 

UPON  CHANGING  FROM  STEAM  TO  ELECTRIC 

OPERATION. 

Passengers  carried  per 
annum  operating  by 
Name  of  road  Steam  Electricity 

Nantasket   branch 304,292  702,419 

Highland    divison 3S7.695  1,060,617 

New   Canaan   branch....  98,302  184,728 

The  systems  cited,  at  the  time  these  results 
were  obtained,  operated  on  hourly  and  half- 
hourly  schedules.  The  differences  would  un- 
doubtedly be  much  greater  with  shorter  head- 
ways ;  these  figures,  however,  show  nearly  100 
per  cent  increase  as  a  minimum  and  about  270 
per  cent  increase  as  a  maximum. 

An  estimate  should  now  be  made  of  the 
passenger  traffic  which  will  come  to  the  new 
road.  Let  there  be  seven  towns,  as  A,  B,  C,  D, 
E,  F,  and  G,  including  the  termini.  Determine 
upon  the  average  fares  between  each  place,  and 
let  A',  B',  C,  D',  E',  F',  and  G'  be  the  respective 
populations  of  which  A  is  the  main  or  principal 
terminus.  Let  the  estimated  rides  per  capita 
from  G  to  A  equal  N  rides  per  annum,  and  the 
rate  of  fare  between  A  and  G  equal  R,  then 
G'XNXR=S,  which  is  the  revenue  which 
will  accrue  on  account  of  the  community  of  in- 
terest between  G,  the  minor  terminus,  and  A,  the 
principal  terminus.  Proceeding  in  this  manner 
for  each  town  or  population  centre,  we  obtain 
the  total  estimated  revenue.  As  a  concrete  in- 
stance will  be  more  impressive,  attention  is 
directed  to  Tables  11  and  III  showing  computa- 
tions of  this  kind  worked  out  by  the  writer, 
earnings  per  capita  taken  from  interurban  statis- 

Table  II  is  computed  from  data  upon  the 
tics,  which  data  were,  however,  not  used  until  the 
existing  railway  earnings  per  capita  for  the  case 
in  hand  had  been  determined  by  ascertaining  the 
existing  business.  The  railway  earnings  of 
places  relatively  remote  from  a  large  city  are 
generally  greater  per  capita  for  interurban  rail- 
roads than  those  of  the  nearer  places. 

The  above  estimates  of  the  earnings  were 
made  after  a  careful  study  of  existing  conditions, 
as  well  as  of  the  nearest  existing  approximations, 
in  the  territory  to  be  served  by  the  New  York  & 
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Port    Chester    Railroad.     These    investigations 
covered  many  months  and  had  for  their  objects: 

1.  A  careful  study,  after  personal  observation,  of 
the  habits  of  the  people  along  the  line;  that  is, 
ascertaining  how,  when,  and   where  they  traveled. 

2.  The  existing  inducements  which  would  cause 
people  to  travel  between  the  various  cities  and  towns. 

3.  Ascertaining  the  occupations  of  the  people  and 
the  probable  stability  of  their  employment. 

4.  Examination  of  the  national  censuses,  as  well 
as  of  the  various  ward,  precinct,  and  school  censuses. 

5.  Personal  observations  at  the  various  points  at 
which  the  public  boarded  trolley  cars,  at  all  hours 
of  the  day  and  night  for  many  months,  to  count  and 
ascertain  the  amount  and  division  of  the 
travel. 


existing 


results  given  in  Table  II.  Both  methods  can 
be  used  and  should  be  in  all  cases  of  this  kind 
where  a  careful  study  of  the  question  of  proba- 
ble traffic  is  important.  The  figures  obtained 
differ  slightly  from  those  reached  on  the  popu- 
lation basis,  but  appro.ximate  so  closely  as  to 
afford  a  satisfactory  check. 

In  arriving  at  the  probable  earnings  per  cap- 
ita, per  annum  (Table  III),  a  careful  study  was 
made  of  the  average  railway  fare  expenditures 
per  capita  as  they  now  exist  in  this  territory, 
that  is,  the  approximate  amounts  of  money  paid 
to  the  existing  steam  and  trolley  roads  by  the 


TABLE  II. — ESTIMATES   OF  EARNINGS   ON    POPULATION   BASIS. 


Between 

Population 
carried  per  year 

Average  fare 
per  trip 

Annual  income 

Port   Chester  and   New   York 

7,000  X  120 
2,000  X  120 
5, 000  X  120 
20,000  X  150 
30,000  X  60 
28,000  X  150 
35,000  X  30 
62,000  X  20 
100,000  X  50 
1,500,000 

IS  cents 

15      " 

12 

10      " 

5  " 

6  *' 
S       " 

7  ** 
5 

15        " 

$126,000 
36,000 

Harrison,    Rye   and    New   York 

300,000 
90,000 

252,000 
5-1.500 
86.800 

250,000 

225,000 

New    Rochelle   and    Port    Chester 

Mount  Vernon,   Pelham  and   New  York 

Bronx    and    Mount    Vernon 

Annual  summer  and  recreation  business  of  the  road... 

$1,490,300 

A  careful  study  of  the  business  of  the  exist- 
ing trolley  and  elevated  roads  and  steam  rail- 
roads operating  in  the  district  was  made, 
as  well  as  of  the  nearest  existing  approxi- 
mations now  operating  elsewhere,  and  all  data 
thus  obtained  were  plotted,  and  therefrom  the 
deductions  here  shown  were  drawn.  It  was 
found  that  this  estimate  contemplates  carrying 
the  population  served  approximately  100  times 
per  j-ear.  The  business  will  include  18,000,000 
fares  per  annum.  As  these  18,000,000  fares  are 
based  upon  approximately  4,500,000  car  miles,  it 
will  be  seen  that  there  must  be  carried  but  four 
passengers  per  car  mile;  18,000,000  divided  by 
365  =  49,300  passengers  per  day  of  398  trips,  or 
an  average  of  124  passengers  per  complete  trip 
of  about  22  miles.  There  are  22  local  stations 
and  12  express  stations,  which  would  give,  on  an 
average,  6  passengers  per  station  per  trip  for  the 
local  service,  and  10  passengers  per  station  per 
trip  for  the  express  service. 

TABLE  III. — ESTIMATES   OF  EARNINGS  ON  PER  CAPITA 
BASIS    BY    DIVIDING    TERRITORY    INTO    ZONES. 


Between 


Port  Chester  and  New  York 
Harrison,      Rye      and      New 

York 

Mamaroneck   and   New   York 
New      Rochelle,      Larchmont 

and  New  York 

Mount   Vernon,    Pelham   and 

New   York 

New       Rochelle      and       Port 

Chester    

New     Rochelle     and     Mount 

Vernon    

Mount      Vernon      and      Port 

Chester    

Port     Chester,      Bronx     and 

Mount  Vernon   


Total. 


Popula- 
tion 


8,000 

2,000 
5,000 

20,000 

30,000 

30,000 

45,000 

80,000 

100,000 


Earn- 
ings per 


$15.00 

15.00 
15.00 

12.00 

10.00 

3.00 

3.00 

1.50 

3-00 


Total 


$120,000 

30,000 
75,000 

240,000 

300,000 

90,000 

125,000 

120,000 

$300,000 


$1,410,000 


Table   III    was   worked   out   upon   the   zone 
system   and   for   the   purposes   of   checking  the 


residents  of  the  different  zones  into  which  the 
district  was  divided  for  this  purpose.  In  fol- 
lowing out  this  method,  I32d  Street  and  Willis 
Avenue  of  New  York  city  was  taken  as  the  cen- 
tre, and  circles  with  i32d  Street  and  Willis 
Avenue  as  a  centre  were  drawn,  the  radius  of 
each  circle  being  one  mile  greater  than  the  other. 
In  this  way  25  circles  were  obtained.  Had  the 
circles  simply  been  carried  to  the  State  line,  but 
24  would  have  been  obtained.  Inasmuch,  how- 
ever, as  there  is  quite  an  extensive  population 
immediately  beyond  Port  Chester,  Conn.,  all  of 
W'hich  will  have  easy  access  to  this  road  by  using 
the  existing  trolley  roads  for  a  short  distance, 
the  Connecticut  population  was  taken  into  ac- 
count for  a  distance  of  three  miles  from  what 
would  be  the  end  of  this  road.  The  population 
for  one  half  of  a  mile  on  each  side  of  this  rail- 
way was  obtained  for  each  of  the  zones,  that  is, 
the  distance  between  any  two  consecutive  circles, 
and  the  riding  data  of  this  population  determined. 
For  the  purpose  of  arriving  at  this  information, 
a  careful  count  during  the  summer  and  winter 
was  made  for  a  period  extending  over  six 
months,  of  the  number  of  passengers  on  the  trol- 
ley cars  at  different  points  in  this  territory,  as 
well  as  the  number  of  people  using  the  steam 
road  at  each  of  the  stations  in  the  territory  under 
consideration.  This  information  was  obtained 
in  the  way  already  described. 

When  it  had  been  obtained,  a  series  of  curves 
were  plotted,  showing  the  relations  between 
receipts  per  capita  and  population  served  for  dif- 
ferent periods,  and  localities  or  zones.  From  the 
curves  so  determined,  the  figures  for  the  receipts 
per  capita  given  in  this  statement  were  summar- 
ized. Of  course  the  estimated  earnings  per  cap- 
ita given  in  this  summary  are  less  than  the 
results  actually  obtained,  as  the  figures  given  are 
those  estimated  for  the  New  York  &  Port  Ches- 
ter Railroad  portion  of  the  business  only. 

Table  IV  shows  some  of  the  results  which 
now  obtain  upon  a  number  of  systems  operating 
in  and  about  various  large  cities  of  the  United 
States.    They  are  all  city  railway  systems,  and 
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TABLE  IV. —  STATISTICS    OF   LARGE   CITY    PROPERTIES. 


Intcrurban   Street  Railway   Co.,   New  York 

PhilaJelnhla  K.   T.   Co..   Philadelphia,  Pa 

Brooklyn  K.   T.  Co.,  Brooklyn,  N.  Y 

Boston   Elevated  Ry.   Co.,  Boston,  Mass 

Pittsburg   Railways    Co.,   Pittsburg,   Pa 

Chicago    Union    Traction   Co.,    Chicago,    111 

St.  Louis  Transit  and  Suburban  Co.'s 

Chicago   City   Railway   Co.,   Chicago,   111 

United  Railways  of  San  Francisco,  San  Francisco,  Cal.. 

United  Railways  &  Electric  Co.,  Baltimore,  Md 

International   Railway   Co.,    Buffalo,   N.   Y 

Twin  City  R.  T.  Co.,  Minneapolis,  Minn 

Detroit    United    Railway,    Detroit.    Mich 

Cincinnati    Traction   Co.,    Cincinnati,    O 

Milwaukee    Electric    Railway    &    Light    Co.,    Milwaukee. 
Wis 


Miles  of 
track 

Population 

Gross  receipts 

Gross 

receipts 
per  mile 
of  track 

Gross 

receipts 
per  capita 

403 

2,050,600 

$20,634,548 

$51,202 

$10.06 

475 

1,293.697 

14,006,915 

29,492 

10.98 

5^3 

1,166,582 

12,510,622 

23.921 

11.94 

387 

741,002 

1 1,060,380 

28,580 

14.88 

401 

a750,ooo 

8,276,560 

20,640 

11.08 

303 

1.698,570 

7,825.120 

25.825 

8.35 

455 

3750,000 

7,051,244 

15.497 

9.40 

219 

1.698,570 

6,367.358 

29.073 

8.35 

244 

3375,000 

5.553.904 

22,762 

14.81 

314 

508,957 

5,040,270 

14,241 

9.90 

353 

3500,000 

4,426,675 

11.540 

8.85 

255 

366,350 

3,591,540 

14,084 

9.80 

380 

b303,l20 

3.501.754 

9.215 

11.55 

210 

325.902 

3. 315. 751 

15.789 

10.17 

146 

285,315 

2,302,514 

15.770 

8.08 

1903. 


a.  Local  estimate  of  city  and  suburb 
with  the  exception  of  the  Interurban  Street  Rail- 
way Company  of  New  York,  all  trolley  roads.  In 
most  cases,  the  figures  for  traffic  are  for  the  fis- 
cal year  1902,  while  the  population,  unless  other- 
wise indicated,  is  for  1900.  The  population  given 
is  that  of  the  city  in  which  each  compatiy  oper- 
ates.    The   column   of   gross   receipts   gives   the 


b.  Local  estimate,   1901. 


the  gross  passenger  earnings  has  been  gone  into 
somewhat  in  detail,  for  the  reason  that  upon 
roads  of  this  character  the  passenger  earnings 
at  present  are  by  far  the  greater  portion  of  the 
total  gross  earnings. 

In  addition  to  passenger  earnings,  however, 
estimates  should  be  made  of  the  probable  gross 


entire  receipts  from  passengers  of  the  respective  revenue  which  will  be  derived  froin  the  carry- 
companies,  including  the  receipts  from  branches 
extending  outside  of  the  city  limits,  so  that  the 
"gross  receipts  per  capita"  are  in  some  cases 
slightly  higher  than  they  would  be  if  they 
showed  the  receipts  of  the  actual  population 
served.  The  Brooklyn  and  Boston  figures  in- 
clude the  receipts  from  the  elevated  lines  in 
those  cities,  as  these  systems  in  each  case  are 
operated  in  conjunction  with  the  surface  sys- 
tems, and  their  receipts  cannot  be  separated. 
Where  there  are  two  or  more  companies  in  the 
same  city  the  "gross  receipts  per  capita"  show 
the  gross  receipts  of  all  of  the  surface  street 
railways  in  the  city. 

In  cases  where  there  are  no  existing  steam 
railways  serving  the  population  to  be  connected 
by  the  electric  lines  it  is  advisable  to  count  the 
traffic  by  vehicles  and  stages  between  the  differ- 
ent centres  of  population  for  periods  sufficiently 
long  and  at  proper  intervals  to  give  a  fair  an- 
nual average.  From  this  information  and  by 
comparison  with  the  traffic  of  existing  roads  in 
similar  conditions  a  fairly  satisfactory  estimate 
can  be  secured.  In  such  comparisons  the  "popu- 
lation served"  may  very  properly  be  considered 
to  be  that  residing  within  about  15^2  miles  on 
each  side  of  the  proposed  line,  in  cases,  of 
course,  where  there  is  no  other  railway  serving 
them.  The  entire  population  of  large  terminal 
cities  should  not  be  added  to  the  total  sought, 
as  all  the  residents  of  such  city  will  not  be 
probable  patrons  of  the  railway.  In  making 
per  capita  comparisons  of  this  kind  between  a 
proposed  and  an  existing  railway  it  is  often 
better,  where  both  have  a  large  terminal  city, 
to  leave  this  city  out  of  account  in  both  in- 
stances. An  even  better  plan,  where  the  riding 
between  stations  on  the  operating  road  is 
known,  is  to  make  the  comparison  on  the  zone 
system,  as  already  described. 

Thus  far  the  method  which  should  be  fol- 
lowed in  determining  the  probable  gross  passen- 
ger earnings  only  of  any  interurban  system 
has  been  described.     The  matter  of  determining 


ing  of  freight,  express,  and  mail.  The  data 
now  available  on  this  subject  are  not  very 
complete  on  account  of  the  fact  that  this  branch 
of  the  interurban  business  has  not  yet  been  de- 
veloped and  systematized  sufficiently  to  be  able 
to  furnish  accurate  data.  For  any  special 
case,  however,  the  gross  freight  and  ex- 
press business  can  be  worked  out  and  deter- 
mined by  a  process  very  similar  to  that  used 
in  determining  the  gross  passenger  revenue. 
The  process  consists,  first,  in  ascertaining  the 
amount  of  freight  and  express  business  coming 
into  and  going  out  by  railway  of  each  of  the 
centres  of  population  (in  cases  where  an  exist- 
ing steamroad  is  doing  this  business),  and  then 
determining  what  proportion  could  be  secured 
by  the  electric  road.  Should  there  be  no  exist- 
ing steam  railway,  the  method  of  procedure 
would  be  to  ascertain  the  total  production  and 
consumption  of  the  territory  proposed  to  be 
served,  which  would  include,  of  course,  products 
of  all  kinds,  that  is,  agricultural  products  and 
mining  and  manufacturing  products.  An  esti- 
mate of  the  gross  tonnage  from  every  point 
along  the  line  of  the  proposed  road  can  then  be 
made  to  the  points  at  which  the  freight  would 
probably  be  carried,  such  as  some  large  city  or 
some  other  connecting  road. 

In  estimating  freight  traffic  for  towns  where 
there  is  no  existing  road  supplying  the  popula- 
tion, and,  consequently,  where  no  actual  approx- 
imate railway  data  can  be  obtained  for  the 
probable  ingoing  and  outgoing  freight  receipts 
of  any  single  or  number  of  population  centres, 
another  way  to  proceed  is  to  ascertain  the 
population  of  each  of  the  population  centres,  and 
then  have  recourse  to  statistical  data  published 
by  the  United  States  and  other  governments, 
showing  consumption  and  production  per  capita 
for  given  localities.  From  such  data,  an  esti- 
mate can  be  made  of  the  probable  railway  ton- 
nage for  the  proposed  road.  Such  an  estimate 
will,  of  course,  show  the  tonnage  which  would 
accrue  on  account  of  a  service,  such  as  is  now 
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in  existence  around  the  country,  tliat  is,  the 
ordinary  steam  railway  service.  There  is  no 
doubt,  however,  but  that  the  actual  tonnage  for 
an  electric  service  operating  frequent  units 
would  be  greater  than  that  enjoyed  by  existing 
steam  roads.  Instances  often  exist  where  freight 
and  goods  are  taken  out  and  into  a  community 
by  means  of  wagons  plying  to  and  from  rail- 
way centres  distant  anywhere  from  5  to  10 
miles  from  the  community.  Where  such  cases 
exist  fairly  accurate  data  can  be  obtained  by 
ascertaining  the  business  which  is  done  by  such 
wagon  service. 

There  is  no  doubt  that  such  relatively  high- 
speed, high-class  interurban  electric  railway 
systems  which  are  here  being  considered  and 
which  are  to  play  an  important  if  not  revolu- 
tionary     part      in      transportation      economics, 
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mile  of  single  track  per  year  from  freight  and 
express,  and  this  in  cases  where  the  whole  or 
the  major  part  of  the  tracks  are  on  public 
highways,  and  where,  consequently,  the  schedules 
are  limited  to  16  or  20  miles  per  hour,  which 
is  a  perpetual  handicap  to  interurban  high-speed 
railways  so  designed  and  installed. 

Expciis,:s. —  In  connection  with  electric  rail- 
way operation,  an  unfortunate  habit  has  de- 
veloped of  estimating  the  annual  costs  of  opera- 
tion and  maintenance  as  a  percentage  of  the 
gross  receipts.  Estimates  of  this  kind  really 
mean  nothing  and  have  no  real  value  even  for 
comparisons.  They  are  even  dangerous  when 
used  in  such  computations  and  determinations 
as  discussed  here,  on  account  of  the  difference 
in  conditions,  such  as  number  of  cars  operated, 
length  of  route,  headway,  average  distance  each 
III. 


LARCHMONT 


Comparative   run   curves   determined   for  an  actual   case    showing  economic   results   of  different  schedule   speeds 

See  and  compare  table  in  centre. 


will  soon  attain  gross  passenger  earnings 
of  from  $12,000  to  $15,000  per  mile  of 
single  track  per  year  and  more,  and  _will 
also  attain  additional  earnings  from  freight, 
express,  and  mail  business  of  from  $2,000  to 
$3,000  per  mile  of  single  track  per  year.  This 
refers  especially  to  roads  operating  at  schedule 
speeds  of  from  30  to  40  miles  per  hour  and  more, 
on  private  rights  of  way,  connecting  large 
centres  of  population  and  having  stations  or 
stops  from  a  quarter  of  a  mile  to  a  mile  or  more 
apart,  running  cars  at  frequent  headway,  and 
when  designed  and  installed  by  competent  rail- 
way experts,  fitted  by  experience  to  judge  of 
the  present  and  future  economic  activities  of 
given  conditions.  Already  some  of  the  better 
classes  of  electric  interurban  roads  are  obtaining 
$10,000  to  $12,000  per  mile  of  single  track  per 
year  from  passengers,  and  $1,000  to  $1,200  per 


passenger  is  carried,  and  tributary  population 
per  mile  of  track,  and  especially  relative  receipts, 
etc.  In  order  to  use  the  percentage  of  the  gross 
receipts  method  in  making  comparisons,  some 
of  the  details  of  operation  sliould  accompany  the 
statement  of  the  percentage  of  gross  receipts 
required  to  operate  the  road.  Such  accompany- 
ing details  should  show:  (i)  The  gross  receipts. 

(2)  The  car  mileage  operated  daily  and  yearly. 

(3)  The  average  daily  mileage  per  car.  (4) 
The  total  number  of  miles  of  single  track  oper- 
ated, (s)  The  amounts  annually  expended  for 
maintenance  of  way  and  structures,  and  main- 
tenance of  equipment,  and  the  amounts  per  car 
mile  for  these  items.  (6)  The  physical  condi- 
tion of  the  property.  (7)  The  capital  liabilities 
and  fixed  charges.  (8)  Traffic  density  or  pas- 
sengers carried  per  car  mile. 

Of  two  roads  having  approximately  the  same 
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amount  of  track,  the  one  operating  at  the  larger 
percentage  of  the  gross  receipts  may  have  the 
larger  net.  Suppose  one  of  two  such  roads  to 
have  gross  receipts  of  $1,500,000,  and  to  be 
operating  at  60  per  cent  of  its  gross  receipts. 
Suppose  the  second  of  the  two  to  have  gross 
receipts  of  $goo,ooo,  and  to  be  operating  at  50 
per  cent  of  its  gross  receipts.  In  the  first  case, 
the  net  will  be  $600,000,  while  in  the  second  case 
it  will  be  but  $450,000.  If  each  has  approxi- 
mately the  same  amount  of  track,  the  fixed 
charges  will  probably  be  nearly  the  same.  This 
instance  will  show  the  necessity  for  additional 
detail  if  such  data  arc  used. 

The  only  safe  way  to  proceed  is  to  determine 
the  detail  cost  of  each  item  entering  into  the 
total  cost  of  operation.  The  subject  is  generally 
divided  into  four  subdivisions  by  existing  steam 
and  some  electric  systems,  as  follows:  (i)  Cost 
of  maintenance  of  roadway  and  structures.  (2) 
Cost  of  maintenance  of  equipment.  (.3)  Cost  of 
conducting  transportation.  (4)  General  ex- 
pense. 

Any  item  of  operating  costs  can  be  classified 
under  one  of  the  four  heads  above  given.  It  is 
more  satisfactory  to  use  the  following  sub- 
division for  electric  systems: 

1.  Cost    of    train    crews. 

2.  Cost  of  station  men,  such  as  ticket  agents,  etc. 

3.  Maintenance  and  inspection  of  cars  and  equip- 
ment. 

4.  Maintenance    of    roadway    and    structures. 

5.  Cost  of  operating  main  power  station,  including 
fuel,  oil  waste,  etc.,  and  labor  and  repairs. 

6.  Cost   of   operating    rotary    stations. 

7.  Salaries  of  officers  and  clerks,  etc. 

■APPROXIM.'iTE  COSTS  PER   MILE  OF  SINGLE 
TR.^CK. 


TABLE  v.- 


Items 

Maximum 

Minimum 

Rails,  80  lb.   T   ($33  pcr  ton 

delivered,    including    splice 

plates,     bolts,    spikes,    and 

drilling)     

$5,100.00 

$4,460.00 

Cost    of    labor    for    handling 

nnd    invinp          ............ 

900.00 

900.00 

Track   bonding    

1,750.00 

1,400.00 

Ties,  6  X  8  X  8,  at  70  cents 

each 

1,848.00 
(2- foot 

1,474.00 

(30-inch 

centres) 

centres) 

Rock  ballast,  10  inches  deep. 

1 1    feet   wide,   and   carried 

to  top  of  tie 

4. 125.00 

fi  nnn  no 

2.062.50 

Graduation  •.. 

1,800.00 

v_^  1  a\A  i.to^«^/A&      ••••••••■••••••• 

(Crushed 

(Crushed 

stone  $1.50 

stone,  75c. 

per  yard) 

per  yard) 

(20,000  cubic 

( 10,000  cu. 

yards  per 

yds.  per  mile 

mileof  track) 

of  track) 

Third  rail 

7,000.00 

3,400.00 

Copper     or     other     electrical 

conductors,  and  installation 

thereof    

2,500.00 

1,500.00 

Bridges  and   culverts    

12,000.00 

4,000.00 

Labor  and  incidentals 

400.00 

200.00 

Equipment 

Rolling    stock,     motors,    and 

equipment  from  $10,000  to 

$  c  nnn    npr    par     .        ...     .  .  . 

R  non  nn 

1,000.00 
(At  one  hour 

•f  ^f\j\f\j     ^^1       \.m        •*.•*■•«■« 

KJf\JV\J*\J\A 

(.\t  five  min- 

ute headway) 

headway) 

Tower-stations    at    $100    per 

kilowatt,  substations  at  $40 

per   kilowatt,    etc 

iS.OOO.OO 

4.000.00 

Incidentals,    including    hlock- 

signa!      system,      telephone 

and  telegraph,  fencing,  etc. 

4,000.00 

1,000.00 

Real  estate  for  right  of  way 

20,000.00 

1,600.00 

Total    

$90,623.00 

$27,796.50 

Each  factor  of  each  of  the  foregoing  items 
should  be  carefully  computed  and  the  total  cost 
of  operation  and  maintenance  thus  ascertained. 
This  is  the  only  safe  and  true  way  of  arriving 
at  a  proper  conclusion. 

The  fixed  charges  include  the  following 
items:  (i)  Interest  on  bonds  or  other  interest- 
carrying  obligations.  (2)  Cost  of  leaseholds  or 
rentals.  (3)  State  and  other  taxes.  Taxes  are 
often  placed  under  the  head  of  operating  ex- 
penses. They  are  sometimes  determined  as  a 
percentage  (from  2  to  5  per  cent)  of  the  gross 
receipts.  Space  will  not  permit  an  extended 
discussion  of  the  details  of  the  computations  of 
the  costs  of  construction  and  equipment.  Table 
V.  will  give  data  from  which  such  costs  can  be 
determined.  In  each  instance,  however,  every 
item  of  the  cost  of  construction  and  equipment 
must  be  computed  and  determined. 

Equifincnt. — -Among  the  most  important  and 
trying  economic  questions  relating  to  the  design, 
construction,  and  operation  of  high-speed  elec- 
tric railways  reaching  well  out  of  the  congested 
centres  of  population,  which  the  designing  and 
managing  engineers  are  called  upon  to  decide, 
are  those  relating  to  the  character  of  construc- 
tion and  equipment  to  be  adopted,  and  the  char- 
acter and  kind  of  service  to  be  given.  These 
considerations  may  be  stated  as  follows:  (l) 
Number  of  tracks  to  be  installed.  (2)  Speed, 
headway,  and  size  of  the  train  units.  (3) 
Weight  of  rails  and  characteristics  as  affecting 
costs,  of  ties,  ballast,  block  signal  system,  and 
other  details  of  permanent  way.  (4)  Character 
of  rolling  stock  and  power  stations  and  trans- 
mission system,  together  with  the  location,  de- 
sign and  number  and  character  of  the  passenger 
stations. 

All  of  the  foregoing  are  functions  of  the 
estimated  gross  earnings  of  the  proposed  in- 
stallation. The  earnings  must  be  taken  as  the 
starting  point.  At  the  present  time  the  plans 
of  some  proposed  systems  appear  to  indicate 
a  tendency,  in  some  instances,  to  do  too  much. 
There  appears  to  be,  in  some  cases,  a  lack  of 
appreciation  of  the  proper  relations  which 
should  maintain  between  fixed  charges  and  the 
estimated  gross  receipts.  In  some  cases,  which 
I  have  investigated,  the  fixed  charges  upon  in- 
stallations, as  proposed,  equal  40  per  cent  to  50 
per  cent  of  the  estimated  gross  receipts,  a  mar- 
gin far  too  close  for  safety.  For  the  cases  of 
a  number  of  the  higher  class  steam  roads  in 
operation  the  fixed  charges  are  found  to  vary 
between  20  per  cent  and  30  per  cent  of  their 
actual  receipts.  On  account  of  the  deinon- 
strated  ability  of  electric  systems  to  develop 
business  more  rapidly  than  their  steam  pre- 
decessors the  above  ratio  of  the  steam  lines  may 
at  times  be  exceeded  in  such  cases  where  the 
estimated  earnings  have  been  conservatively 
made  by  experienced  engineers.  It  is  always 
best,  however,  to  keep  on  the  safe  side,  and  let 
the  earnings,  after  the  proposed  system  is  operat- 
ing, do  something  toward  augmenting  the  in- 
stallation. If  this  latter  course  be  followed  it  is 
safe  to  say  that  the  officers  and  stockholders 
of  the  company  will  not  have  nearly  as  many 
sleepless  nights  as  they  otherwise  may  have 
should  they  too  ambitiously  "reach  out  and 
lead."  In  addition,  there  will  probably  be  less 
activity  in  the  receivership  and  absorbing  and 
reorganization  businesses. 
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Generally  speaking,  the  idea  should  be  to 
install  no  more  tracks  than  can  be  kept  busy 
safely  and  satisfactorily,  taking  care  of  the 
business  in  sight  and  which  apparently  will 
accrue  from  the  first  few  years  of  development, 
on  account  of  the  increased  or  improved  facil- 
ities proposed  to  be  given.  Relatively  high 
speed  for  these  roads  must  be  maintained. 
Again,  in  attempting  to  get  as  much  out  of  a 
pair  of  tracks  (single-track  roads  being  out  of 
the  question)  as  possible,  it  must  not  be  lost 
sight  of  that  while  the  capacity  of  a  given 
installation  with  a  given  schedule  speed  can  be 
increased  by  gradually  adding  train  units  up  to 
a  certain  point,  a  limit  will  be  reached,  after 
which,  on  account  of  the  headway  requirements, 
any  increase  in  the  number  of  units  will  neces- 
sitate a  reduction  of  the  schedule  speed,  and  if 
carried  far  enough,  the  carrying  capacity  will 
be  actually  reduced ;  any  material  reduction  of 
schedule  speed  will  probably  also  cause  a  loss  of 
traffic.  If  a  schedule  speed  of  30  miles  per  hour 
has  been  determined  upon  as  that  which  will  be 
required  for  a  given  territory,  the  idea  should  be 
to  ascertain  the  maximum  capacity  of  say  two 
tracks  for  the  proposed  road  when  operating  at 
that  schedule.  If  it  be  ascertained  that  the  two 
tracks  will  not  be  sufficient,  at  the  determined 
schedule  to  carry  the  maximum  estimated  busi- 
ness, then  a  third  track,  to  be  used  for  express 
trains  going  one  way  during  the  morning  and 
the  other  way  in  the  evening,  should  be  esti- 
mated upon.  It  will  generally  be  found  that 
wherever  a  third  track  is  warranted  the  condi- 
tions will  generally  admit  of  the  small  additional 
outlay  required  for  a  fourth  track.  The  addi- 
tional costs  are  those  required  for  the  relatively 
slight  additional  graduation  (earth  and  rock- 
work)  and  the  additional  rails,  ties,  and  ballast, 
and  the  labor  of  installation.  In  cases  of  sup- 
plying the  suburbs  of  such  cities  as  New  York, 
Boston,  Paris,  London.  Berlin,  Chicago,  and 
San  Francisco,  and  similar  cities,  it  will  gen- 
erally be  a  question  of  determining  whether 
two  tracks  or  four  tracks  should  be  installed, 
and  the  safe  and  conservative  solution  will 
always  be  arrived  at  by  considering  the  com- 
parative ratio  of  the  different  fixed  charges, 
which  two,  three  or  four  tracks  will  impose  to 
the  probable  gross  receipts,  estimating  the  gross 
receipts  for  the  conditions  which  will  exist  when 
the  road  commences  operation.  In  some  in- 
stances, where  a  rapid  growth  and  development 
is  apparent,  such  future  development  must  be 
allowed  for  in  the  original  design. 

As  an  illustration  of  the  application  of  the 
foregoing  principles  suppose  the  estimated 
gross  receipts  of  a  proposed  road  are  $900,000 
per  annum.  Suppose,  furthermore,  that  a  two- 
track  road  could  be  installed  to  do  this  business 
for  $5,000,000,  and  that  a  four-track  road  would 
cost  $6,000,000.  The  fixed  charges  for  the  two- 
track  road,  at  5  per  cent,  will  be  $250,000  per 
year,  while  on  the  same  basis,  those  for  the 
four-track  road  will  be  $300,000.  The  annual 
operating  expenses,  taxes,  and  insurance  would 
be  about  $500,000,  for  the  conditions  assumed 
for  the  two-track  road,  leaving  for  the  two-track 
road  $400,000  for  fixed  charges,  etc.  Deducting 
the  $250,000  fixed  charges  of  the  two-track  road 
would  leave  $150,000  annually  to  be  applied  to 
unforeseen  contingencies,  betterments,  and  other 


accounts.  If  we  assume  that  we  will  run  ap- 
proximately the  same  number  of  train  units 
between  the  termini  daily  for  the  four-track 
road  at  the  start,  the  operating  costs  will  be 
about  the  same.  In  order  to  justify  such  an 
assumption  it  would,  of  course,  be  necessary  to 
reduce  slightly  the  schedule  of  the  two-track 
road,  which  can  at  times  be  done.  For  the  case 
of  the  four-track  road  we  will  then  have  left, 
after  deducting  say  $525,000  for  the  annual  cost 
of  operation,  ta.xes,  and  insurance,  the  sum  of 
$375,000  for  fixed  charges,  etc.  If  we  now 
deduct  the  fixed  charges  of  $300,000,  we  have 
left  $75,000  for  unforeseen  contingencies,  bad 
times,  betterments,  and  other  accounts,  a  margin 
which  is  somewhat  too  small  for  tlie  solid  com- 
fort of  the  bondholders  and  the  stockholders, 
especially  that  of  the  stockholders.  In  fact,  an 
enterprise  starting  upon  its  career  upon  the  last 
basis  might  well  be  called  a  "receiver's  delight," 
a  "reorganizer's  joy,"  or  a  "stockholder's 
obsequies"  installation.  A  four-track  installa- 
tion for  the  case  we  have  assumed  would  only 
be  justified  where  a  great  immediate  develop- 
ment along  the  line  of  the  road  was  apparent. 
Even  then  the  engineer  should  prepare  state- 
ments of  both  conditions,  as  above  outlined,  and 
submit  them  to  the  bankers  or  underwriters  so 
that  they  will  have  full  knowledge  of  the  rela- 
tive conditions  and  contingencies. 

The  development  of  large  cities  and  the 
consequent  apparent  exceeding  of  the  capacity 
limits  of  some  existing  rapid  transit  or  urban 
rapid  transit  system  has  offered  opportunity  for 
much  lay,  semi-professional,  and  even  so-called 
engineering  criticism  of  the  shortsightedness  of 
the  originators  of  such  transportation  systems  in 
not  installing  more  tracks  at  the  time  of  the 
original  construction.  If  such  critics  will  inves- 
tigate they  will  ascertain  that,  generally  speak- 
ing, such  roads  have  been  hard  pressed  for  many 
years  to  make  ends  meet,  and  that  they  are  now 
only  reaping  their  hard-earned  fruits.  A  little 
thought  will  also  show  that  had  such  systems 
at  the  outset  provided  installations  adequate  to 
do  the  business  they  are  now  receiving,  they 
would  certainly,  in  years  past,  have  suffered 
financial  difficulties,  to  state  it  mildly.  As  a 
general  rule  promoters  and  financiers  are  fairly 
healthy,  and  in  cases  where  they  are  not  en- 
tirely so  there  are  other  and  milder  means  than 
that  of  placing  large  amounts  of  money  in  rela- 
tively certain  jeopardy,  by  reaching  out  and 
leading,  of  recruiting  their   exhausted  energies. 

The  very  best  materials  and  construction 
only  should  ke  employed  for  the  permanent 
w^ay  and  the  rolling  stock,  as  it  is  only  by 
so  doing  that  the  maximum  safety  can  be 
assured  to  the  traveling  public,  which  must 
always  predominate  in  considering  costs  of 
construction.  Accidents  are  always  costly,  as 
are  also  conditions  of  uncertain  operation  and 
delays.  The  public  will  not  patronize  a  road 
upon  which  accidents  are  frequent  or  whereon 
uncertainty  of  operation  or  delay  is  at  all 
marked.  Inferior  permanent  way  and  rolling 
stock  is,  therefore,  equivalent  to  burning  the 
candle  at  both  ends  on  account  of  the  natural 
reduction  of  receipts,  for  the  reasons  stated 
above,  and  the  additional  increase  of  operating 
and  maintenance  costs  w'hich  maintain  on  poorly 
engineered  and  poorly  installed  railways. 
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Regarding  the  determination  of  the  details 
of  the  passenger  station.  It  should  never  be 
lost  sight  of  that  the  location  of  the  passenger 
stations  may  have  a  material  influence  upon 
the  business  which  the  road  will  do,  depending 
upon  whether  the  stations  are  located  so  as  to 
render  them  easy  of  access  or  otherwise.  The 
matters  of  the  general  design,  size,  finish  and 
specific  details  of  the  station  will  have  to  be 
determined   separately  for  each  case. 

In  designing  the  stations,  however,  the 
object  should  be  to  provide  stations  wherein 
the  annual  aggregate  salaries  of  ticket  sellers 
and  attendants  will  be  a  minimum.  If  ticket 
offices  be  placed  along  each  side  of  the  roadway 
at  each  station  this  will  not  be  the  case.  The 
stations  between  the  tracks  on  some  elevated 
systems,  known  as  "island  stations,*  are  ex- 
amples of  the  minimum  operation  and  mainten- 
ance cost  idea.  About  half  the  annual  attendance 
is  required  for  such  stations  as  compared  with 
those  on  each  side  of  the  tracks.  The  objec- 
tion sometimes  urged  against  the  "island  sta- 
tion" system  is  that  people  who  are  so  disposed 
can  ride  back  and  forth  any  number  of  times 
after  paying  a  single  fare.  In  connection  with 
the  development  of  the  engineering  details,  of  a 
railroad  designed  by  the  writer  in  New  York 
State,  the  tracks  of  which  will  be  upon  a 
private  right  of  way  throughout,  and  further- 
more, upon  earth  or  rock  cuts  or  fills,  the 
writer  devised  and  recommended  the  fol- 
lowing station  plan :  Wherever  the  roadway 
is  on  an  embankment  and  above  the  grade  of 
the  streets,  the  station  is  to  be  constructed  by 
providing  under  the  roadway  and  approximately 
at  right  angles  to  the  tracks,  a  passageway  or 
tunnel  extending  entirely  across  and  under  the 
railway  roadway,  and  50  feet  or  more,  as  may  be 
required,  in  width.  The  width  of  this  passage- 
way would,  of  course,  be  along  the  length  of 
the  tracks.  In  the  centre  of  this  passageway 
is  to  be  one  ticket  office,  provided  with  proper 
approaches,  from  each  side  of  the  roadway ; 
and  inside  of  and  beyond  the  ticket  office  are 
to  be  waiting-rooms,  etc.,  and  the  stairs 
ascending  to  the  island  platforms  between  the 
tracks.  This  underground  passageway  is  to  be 
of  the  concrete-steel  construction.  Where  the 
tracks  are  in  a  cut,  at  station  locations,  and 
consequently  beneath  the  surface  of  the  streets, 
the  design  provided  for  a  concrete-steel  struc- 
ture over  and  entirely  across  the  tracks,  wherein 
is  located  one  ticket  office,  as  before,  with  wait- 
ing-rooms, etc.,  inside  the  ticket  office,  and 
stairs  descending  to  the  island  platforms.  Sta- 
tions of  this  kind  are  worth  about  $8,000  each. 
It  is  evident  that  the  same  plan  can  readily 
be  used  for  a  two-track  road. 

Where  a  high-speed  electric  railway  crosses 
a  public  highway  or  other  railway,  either  above 
or  below  the  grade  of  the  other  road,  the  design 
of  such  a  crossing,  especially  where  it  is  below, 
and  consists  of  a  subway  of  greater  or  less 
length,  may  exercise  considerable  effect  upon 
the  subsequent  cost  of  operation  of  the  system, 
as  it  may  determine  the  limiting  length  of  the 
cars  where  trains  are  used.  The  high-speed 
railways  herein  discussed  should  be  designed 
throughout  so  as  to  permit  of  the  operation  of 
any  of  the  cars  now  used  by  steam  railways. 
There  is,  however,  another  reason  of  essentially 


an  economic  kind.  As  an  illustration,  suppose 
that  upon  a  given  road  it  has  been  found  that  on 
account  of  the  dimensions  of  part  of  the  sub- 
ways it  will  not  be  possible  to  use  a  car  more 
than  40  feet  in  length,  and  that  train  units 
of  three  such  cars  will  be  required.  It  is 
apparent  that  train  units  consisting  of  two  60- 
foot  cars  would  carry  the  same  nutnber  of 
people  as  the  three  40-foot  cars,  and  allowing 
one  conductor  or  guard  per  car,  at  an  operating 
cost  of  one  man  per  train  unit  less.  It  is  easy 
to  see  that  if  train  units  be  operated  at  frequent 
headway  and  for  any  considerable  part  of  the 
day,  the  length  of  the  cars  becomes  a  most 
important  consideration  and  economic  factor  of 
the  subsequent  costs  of  operation.  Mistakes  of 
the  kind  have  occurred  and  are  now  practically 
the  cause  of  considerable  additional  fixed  costs 
of  operation,  which  would  have  been  avoided 
had  such  apparently  small  details  been  given 
that  thorough  and  competent  consideration  at 
the  outset  which  their  economic  importance 
demands. 

Engineers  or  experts  in  making  reports  often 
appear  to  forget  or  ignore  the  fact  that  the 
essential  value  of  their  reports  lies  in  the  con- 
clusions, and  a  brief  statement  of  the  bases  for 
these  conclusions.  The  body  of  a  report  may 
contain  as  much  statistical  detail  and  general 
data  as  may  be  required  to  pad  out  the  docu- 
ment to  make  its  outward  appearance  justify 
the  fee ;  but  the  client,  upon  receiving  the  docu- 
ment, will  generally  search  the  index  for  that 
part  of  the  report  giving  the  conclusions,  and 
the  bases  therefor.    Often  the  search  is  in  vain. 

W.    C.    G0TSH.\LL, 

President  New  York  &  Port  Chester  Railroad 
,  .Company. 

Railway  Engineering,  in  its  broad  sense, 
comprises  the  work  of  the  civil  engineer  and 
the  mechanical  engineer.  The  first  includes  the 
design,  construction,  and  maintenance  of  the 
statical  structures,  such  as  the  track,  bridges, 
buildings,  etc.,  the  second,  the  design,  con- 
struction, and  maintenance  of  the  motive  power, 
machinery,  cars,  marine  equipment,  etc.  The 
term  railway  engineering  is,  however,  usually 
used  in  a  limited  sense  meaning  the  work  of 
the  civil  engineer  only.  It  is  the  purpose  of  this 
article  to  enumerate  the  general  items  of  work 
included  in  railway  engineering,  and  to  state 
briefly  the  important  facts,  methods  and  prin- 
ciples used  by  the  railway  engineer  in  his  work. 
It  will  be  assumed  that  the  reader  is  familiar 
with  such  simple  terms  as  single  track,  double 
track,  rails,  cross-ties,  etc.,  and  knows  the  gen- 
eral form  of  a  railway  track  in  so  far  as  a 
casual  observation  reveals  it.  Bridging,  tunnel- 
ing, and  masonry,  being  covered  elsewhere,  will 
not  be  treated. 

Raihi.'ay  Design  includes  the  determination  of 
the  general  route,  and  the  details  of  the  align- 
ment and  gradients  of  a  road,  called  the  loca- 
tion ;  the  determination  of  the  cross  sectional 
form  and  dimensions  of  the  embankments,  ex- 
cavations, tunnels,  ballast,  etc. ;  the  determina- 
tion of  the  form  and  dimensions  of  cross-ties,  or 
sleepers,  the  form  and  weight  of  the  rail  and  its 
fastenings,  the  necessary  water  way  to  safely 
pass  the  water  of  the  various  streams  and  gul- 
lies crossed,  together  with  the  form  and  dimen- 
sions of  the  culverts,  trestles  and  bridges ;  the 
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design  of  road  crossings,  grade,  underhead  and 
overhead ;  the  design  of  docks,  warehouses,  coal- 
ing stations,  water-supply  works,  minor  build- 
ings and  yards. 

Raiki'ay  Construction  is  usually  performed 
for  the  railway  company  by  a  contractor.  In  this 
case,  the  railway  engineer  lays  out  the  work  on 
the  ground,  measures  the  quantity  of  work  done, 
and  maintains  a  general  supervision  to  see  that 
the  terms  of  the  contract  are  complied  with. 
The  chief  engineer  is  usually  by  the  terms  of  the 
contract  the  ultimate  authority  out  of  court  in 
the  interpretation  of  the  provisions  of  the  con- 
tract, and  he  has  complete  control  of  the  work 
done  under  it.  When  a  railway  company  exe- 
cutes its  own  work,  the  engineering  department 
devises  the  methods  of  work,  secures  the  neces- 
sary tools  and  machinery,  employs  and  super- 
vises the  labor,  and  in  general  directs  the  work, 
which  is  done  under  a  superintendent  of  con- 
struction. 

Railn'ay  Maintenance  includes  keeping  the 
constructed  track  in  good  surface  and  alignment, 
from  which  it  is  distorted  by  the  action  of  frost, 
rain,  and  the  heavy  loads  going  over  it ;  re- 
placing worn  out  or  decayed  cross  ties ;  renew- 
ing worn  out  rails ;  keeping  the  drainage  ditches 
open,  grass  and  weeds  cut,  fences  in  repair, 
bridges  and  all  other  structures  in  repair ;  occa- 
sional rebuilding  of  whole  structures ;  laying 
out  and  building  side  tracks  and  spur  tracks  to 
quarries,  factories,  gravel  banks,  etc.,  and  main- 
tenance of  the  water  supply  works. 

Railzi'ay  Improvement,  besides  the  building  of 
larger  and  handsomer  station  buildings,  the  pur- 
chase of  larger  cars  and  locomotives,  and  the  im- 
provement of  station  grounds  and  roadway,  items 
<hat  appeal  to  the  general  observer,  includes  the 
far  more  important  but  less  conspicuous  work 
of  reducing  the  curvature,  shortening  the  line, 
rearranging  the  gradients  by  reduction  where 
possible  and  adaptation  to  pusher  service  where 
they  may  not  be  much  reduced,  and  redistribut- 
ing the  locomotives  on  the  road  so  that  each 
one  may  be  on  that  portion  to  which  it  is  best 
adapted.  This  work  is  usually  done  under  the 
combined  direction  of  the  civil  and  mechanical 
engineering  departments. 

Railivay  Alignment. —  The  horizontal  plan  of 
the  centre  line  of  a  railway  is  a  series  of  straight 
lines  connected  by  curves.  The  straight  lines 
are  called  tangents,  because  they  are  tangent 
to  the  curves  joining  them.  Formerly  these 
curves  were  arcs  of  circles,  but  they  are  now 
almost  universally  combinations  of  circular  arcs 
and  what  are  known  as  easement  or  transition 
curves,  or  spirals.  The  central  portion  of  the 
curve  joining  two  tangents  is  an  arc  of  a  circle 
of  some  selected  radius,  and  between  this  cen- 
tral portion  and  the  tangents  connected  by  the 
curve  are  two  easement  curves  or  spirals,  one 
for  each  tangent.  These  curves  are  not  simple 
arcs  of  circles,  but  are  curves  having  a  constantly 
changing  radius.  Beginning  at  the  tangent  with 
a  radius  infinitely  long,  the  arc  just  at  this 
point  being  practically  a  straight  line,  the  radius 
continually  decreases,  the  curve  becoming 
sharper  and  sharper,  till  it  is  reduced  to  the 
radius  selected  for  the  central  portion  of  the 
curve  at  the  point  where  the  spiral  joins  that 
central  portion.  An  easy  transition  from  tan- 
gent to  curve  is  thus  secured,  and  the  shock  to 


the  track  and  passenger  greatly  reduced  or  en- 
tirely eliminated.  The  circular  curves  are  known 
by  their  degrees,  that  is,  the  number  of  degrees 
subtended  at  the  centre  of  the  circle  by  a  chord 
of  loo  feet.  If  a  chord  of  lOO  feet  subtends  4 
degrees  at  the  centre  of  the  circle,  the  curve  is 
known  as  a  four  degree  curve.  The  radius  of  a 
one  degree  curve  is  5729.65  feet,  usually  as- 
sumed as  5,730  feet.  The  radius  of  any  other 
curve  is  approximately  inversely  as  its  degree. 
The  radius  of  a  10  degree  curve  is  one  tenth  that 
of  a  one  degree  curve.  This  relation  is  not  exact. 
A  one  degree  curve  is  a  very  light  curve,  a  ten 
degree  curve  about  the  sharpest  in  general  use 
on  Eastern  trunk  lines,  a  24  degree  curve  about 
the  sharpest  on  Western  mountain  lines,  and  40 
degree  curves  about  the  sharpest  in  railroad 
yards.  Curves  of  90  feet  radius  occur  on  the 
elevated  railways  of  New  York. 

Tlie  Gauge  of  a  railway  is  the  cross  distance 
between  the  inner  sides  of  the  heads  of  the  rails. 
Standard  gauge,  almost  universally  used  in  the 
United  States,  is  4  feet  SVz  inches.  A  gauge  of 
one  metre  is  used  to  some  extent  in  the  Spanish- 
American  states,  in  Japan,  Russia,  and  some 
other  European  countries.  Until  within  a  few 
years  a  gauge  of  7  feet  was  in  use  in  England. 
A  gauge  of  4  feet  9  inches  is  in  limited  use  in  th; 
United  States.  A  gauge  of  3  feet  was  used  to 
some  extent  in  the  United  States,  but  has  been 
almost  entirely  replaced  with  standard  gauge. 
The  transfer  of  the  cars  of  one  road  to  the 
tracks  of  another,  making  frequent  unloading  and 
reloading  unnecessary,  requires  the  tracks  of 
any  one  continent,  or  country,  to  be  of  practi- 
cally one  gauge. 

Traction  is  the  act  of  drawing.    That  which 
enables  a  locomotive  to  draw  a  train  is  the  fric- 
tion between  the  driving  wheels  and  the   rails. 
When   the  pressure  of  the  steam   in  the  cylin- 
ders,   transmitted   through    the   connecting    rod, 
tends  to  turn  the  driving  wheels  as  the  fly  wheel 
of  a  stationary  engine  is  turned,  the  friction  be- 
tween  the   wheels   and   the   rails   prevents   such 
turning,  and  causes  the  wheels  to  roll  along  the 
rails    carrying    the    locomotive    and    train    with 
them.     The  amount  of  this  friction  varies  with 
the  condition  of  the  rail.     In  summer,  with  a 
clean  rail,  it  averages  about  one  fourth  of  the  in- 
sistent weight ;   in  winter  it  is  about  one  fifth ; 
and  when  sand  is  used  in  summer,  it  may  be  in- 
creased   to    about    one    third    of    the    insistent 
weight.     Thus,   if  a   locomotive   weighs   209,000 
pounds,   144,600  pounds  of  which  is  carried  on 
the  driving  wheels    (proportions  of  an  existing 
modern  heavy  passenger  locomotive),  the  aver- 
age maximum  pulling  force  that  can  be  e.xerted 
by  the  locomotive  in  summer  will  be  about  one 
fourth  of  144,600  pounds,  or  36,150  pounds.    This 
quantity  is  known  as  the  tractive  effort  of  ad- 
hesion.    The  locomotive  will   be  able   to  exert 
this   pull  if  the  boiler  and  cylinder  capacity  is 
sufficient.  _  It  usually  is  when  the  speed  is  very 
low,  but  since  a  boiler  is  designed  to  give  a  cer- 
tain maximum   horsepower,   when  the   speed   is 
fast,    the    pull    must    be    correspondingly    light. 
Practical    considerations   make   it   impossible   to 
design   a    boiler   that    will    permit   the    develop- 
ment of  the   full  tractive  effort  of  adhesion  at 
high   speed.     A    locomotive   of   horsepower    P, 
driven  at  a  speed  of  S  miles  an  hour  will  be 
able  to  exert  a  pull  in  pounds  equal  to  375  P  -^  S. 
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This  is  a  theoretical  value  and  must  be 
discounted  about  lo  per  cent  because  of  fric- 
tional  losses  in  the  engine.  With  slow  freight 
trains  speeds  of  from  5  miles  to  10  miles  an 
hour  may  be  permitted,  and  hence  the  full  trac- 
tive effort  of  adhesion  may  be  had  on  the  steep 
grades  where  it  is  required,  and  greater  speed 
may  be  made  on  the  more  level  stretches  where 
the  tractive  effort  required  is  not  so  great.  The 
most  economical  speed  for  freight  trains  is  a 
disputed  question.  It  is  generally  considered  to 
be  the  fastest  speed  the  train  can  make  over  the 
whole  road  or  division  when  the  locomotive  is 
loaded  with  the  greatest  load  it  can  draw  at 
minimum  speed  on  the  steepest,  or  ruling,  grades. 

Train  Resistance  is  measured  by  the  effort  re- 
quired to  draw  a  train  on  a  straight  and  level 
track.  This  effort  depends  on  the  condition  of  the 
track  and  wheels,  atmospheric  temperature,  the  lu- 
brication of  the  bearings,  the  direction  and  force 
of  the  wind,  and  the  speed  of  the  train.  Many 
efforts  have  been  made  to  devise  a  formula  that 
shall  correctly  express  the  effort  for  varying 
speeds,  but  as  may  be  inferred  from  the  number 
of  variable  conditions,  no  formula  giving  precise 
Values  is  possible.  Freight  train  resistance  is  usu- 
ally considered  to  be  about  5  pounds  for  each  ton 
of  weight  of  train  for  usual  freight  train  speeds  of 
from  12  miles  to  15  miles  per  hour.  This  means 
that  if  a  train  weighs  1,000  tons,  a  tractive  ef- 
fort of  5,000  pounds  will  be  required  to  draw  it 
on  a  straight  and  level  track  at  usual  freight 
train  speed.  To  start  "the  train  will  require  a 
greater  effort,  because  the  resistance  at  starting 
is  much  greater  than  at  sensible  speeds.  Were 
it  not  that  by  reason  of  the  springs  in  the 
draught  rigging  the  train  is  started  a  car  at  a 
time,  no  locomotive  could  start  the  train  it 
habitually  hauls  over  the  track.  This  does  not 
apply  to  fast  passenger  trains,  the  locomotives  of 
which,  being  never  so  heavily  loaded,  have  a 
surplus  of  tractive  effort  for  starting  quickly. 
Freight  train  resistance  is  least  at  a  speed  of 
about  6  or  8  miles  an  hour,  and  increases  nearly 
as  the  speed,  being  about  8  or  9  pounds  at  25 
miles  an  hour.  Train  resistance  is  sometimes 
known  as  rolling  resistance.  There  are  two 
other  sources  of  resistance  taxing  the  adhesion, 
or  tractive  effort,  of  the  locomotive,  namely, 
grade  resistance  and  curve  resistance. 

Grade  Resistance  is  the  action  of  gravity 
on  a  train  on  a  grade  tending  to  pull  the  train 
down  the  grade.  It  amounts  to  practically  20 
pounds  per  ton  of  train  weight  for  each  per  cent 
of  grade  rate.  Thus,  a  grade  rising  I  foot  in  100 
is  a  one  per  cent  grade,  and  offers  a  resistance 
to  an  ascending  train  of  20  pounds  for  each 
ton  of  train.  A  grade  rising  3  inches  in  100  feet 
is  a  0.25  per  cent  grade,  and  offers  a  re- 
sistance of  5  pounds  per  ton  of  train,  or 
doubles  the  traction  necessary  on  a  straight  and 
level  track.  Such  a  grade  is  considered  a  light 
grade,  a  0.5  per  cent  grade  is  a  moderate  grade, 
and  a  l.o  per  cent  grade  a  heavy  grade,  though 
on  mountain  roads  in  the  Western  United  States 
grades  of  4  per  cent  are  common,  and  there  are 
some  heavier.  When  grades  exceed  5  per  cent 
or  6  per  cent  they  are  usually  operated  by  cable 
or  by  specially  designed  locomotives  carrying  a 
gear  wheel  which  engages  in  a  rack  built  along 
the  track.  Perhaps  the  most  elaborate  cable  line 
•L-  the  Mahanoy  plane  of  the   Philadelphia  and 


Reading  Railway,  used  to  lift  coal  out  of  the 
Mahanoy  Valley.  Examples  of  rack  railways  are 
the  Mount  Washington  Railway  and  the  rail- 
way up  Pike's  Peak,  planned  for  tourist  and 
pleasure  travel. 

The  Ruling  Grade  of  a  road,  or  division,  is 
that  grade  which,  because  of  its  resistance,  lim- 
its the  train  the  locomotives  used  can  haul.  Such 
a  grade  therefore  determines  the  number  of 
trains  necessary  to  do  a  given  volume  of  busi- 
ness and  is  the  most  important  feature  of  rail- 
way design.  The  ruling  grade  is  not  neces- 
sarily the  steepest  grade  on  the  road.  The  steep- 
est grade  may  occur  but  once,  and  be  operated 
by  assistant  engines,  a  single  locomotive  hauling 
the  train,  heavier  than  it  could  haul  unaided  over 
the  steepest  grade,  over  the  remainder  of  the 
line.  Or  the  steepest  grade  may  be  so  short 
that  the  train  approaching  it  at  high  speed  is 
carried  over  by  the  combined  effort  of  the  loco- 
motive and  the  energy  stored  in  the  train  by 
reason  of  its  high  speed.  Such  a  grade  is  known 
as  a  momentum,  or  velocity,  grade.  To  deter- 
mine the  load  a  given  locomotive  can  haul  on  a 
given  grade.  Divide  the  tractive  effort  of  the  loco- 
motive by  the  sum  of  the  rolling  and  grade  re- 
sistances, the  result  will  be  the  gross  load  in 
tons.  To  determine  the  load  behind  the  tender, 
Subtract  from  the  foregoing  result  the  weight 
of  engine  and  tender.  The  locomotive  mentioned 
earlier  in  this  article,  having  a  tractive  effort  of 
adhesion  of  36,150  pounds,  on  a  0.25  per  cent 
grade  at  low  speed,  could  just  draw  a  load  de- 
termined by  dividing  36,150  by  5  pounds  per  ton 
rolling  resistance  plus  5  pounds  per  ton  grade 
resistance,  or  10  pounds,  giving  5,615  tons  gross 
load.  The  total  weight  of  such  a  locomotive 
and  its  loaded  tender  would  be  about  172  tons, 
therefore  the  net  load  behind  the  tender  would 
be  3,443  tons.  It  is  frequently  claimed  that  an 
electric  motor  car  can  climb  a  steeper  grade 
than  can  a  steam  locomotive,  the  popular  belief 
being  that  some  attraction  between  wheels  and 
rails  in  the  case  of  the  electric  car  is  the  cause. 
It  is  true  that  an  electric  motor  car  of  usual 
form  can  ascend  a  steeper  grade  than  can  a 
steam  locomotive  of  usual  form  and  equal 
weight  and  power.  There  are  two  reasons  for 
this:  I.  Gearing  is  a  more  certain  and  steadier 
method  of  transmitting  power  at  low  velocities 
than  the  reciprocating  motion  of  steam  pistons 
and  connecting  rods.  2.  As  usually  built  there  is 
a  motor  on  each  axle  of  a  motor  car  making  all 
the  wheels  driving  wheels,  and  the  total  weight 
available  for  traction,  while  a  considerable  pro- 
portion of  the  locomotive  is  carried  on  truck 
W'heels,  and  hence  is  not  only  unavailable  for 
traction,  but  is  a  direct  tax  on  the  tractive  effort 
that  is  available.  Assuming  the  high  value  of 
10  pounds  rolling  resistance,  an  electric  motor 
car  with  a  motor  on  each  axle  would  be  just 
about  in  equilibrium,  if  it  could  start,  on  a  245-4 
per  cent  grade,  while  the  locomotive  mentioned 
earlier  in  this  article  would  be  in  equilibrium  on 
a  l6'/3  per  cent  grade.  No  such  grades  could 
be  operated.  About  the  steepest  grade  operated 
by  an  electric  car  is  13  per  cent,  but  such  a  grade 
is  dangerous,  and  safety  appliances  should  be 
used.  The  danger  lies  in  the  fact  that  if  the 
wheels  once  begin  to  slip,  the  coefficient  of  fric- 
tion is  immediately  reduced  to  less  than  one 
tenth,  and  moreover,  the  brakes  are  not  infallible. 
Driving  wheels  of  locomotives  are  seen  to  slip 
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even  on  straight  and  level  track,  particularly  at 
Starting.  This  is  because  the  great  resistance  to 
starting  overcomes  the  adhesion,  or  because  the 
engineman  admits  steam  to  the  cylinders  too  sud- 
denly  and   freely. 

Assislant  Engine  Grades  steeper  than  the  rul- 
ing grade  may  be  occasionally  necessary  to  avoid 
great  expense  of  construction.  When  such 
grades  occur  at  or  near  a  station,  or  yard,  a 
switching  engine  may  be  used  to  help  the  trains 
up  the  grade,  but  when  such  grades  occur  out 
on  the  line,  special  engines  must  be  kept  at  the 
foot  of  the  hill.  Such  engines  help  the  heavy 
trains  over  the  hill  and  return  light,  without 
train,  to  the  foot.  To  determine  how  steep  a 
grade  may  be  operated  with  the  aid  of  one  as- 
sistant engine  of  the  same  power  as  the  through 
engine.  Add  the  weight  of  the  assistant  engine 
to  the  weight  of  the  through  train,  and  find  on 
what  grade  the  combined  tractive  effort  of  the 
two  engines  just  equals  the  total  resistance  of 
the  entire  train.  The  problem  is  just  the  re- 
verse of  finding  the  load  an  engine  can  haul  on 
a  given  grade. 

Momentum  Grades  find  favor  with  railway 
managers  of  the  Western  United  States  and  Can- 
ada, and  are  in  operation  in  those  portions  of 
America,  enabling  heavier,  and  consequently 
fewer,  trains  to  be  run  than  w^ould  otherwise  be 
necessary.  Managers  of  heavy  traffic  lines  in 
the  Eastern  United  States  regard  the  consider- 
ation of  such  grades  with  disfavor,  holding  that 
the  accidents  of  traction  are  so  great  and  un- 
certain that  it  is  unwise  to  send  out  a  locomotive 
with  a  train  of  greater  weight  than  that  with 
which  the  locomotive  can  start  from  rest  on  the 
steepest  grade  over  which  it  must  pass.  The  con- 
sideration of  momentum  grades  involves  two 
problems,  one  when  a  new  line  is  being  built, 
the  other  when  re-arranging  the  train  loads  for 
locomotives  on  an  existing  line.  The  first  is  the 
determination  of  the  length  of  grade,  steeper 
than  the  ruling  grade,  that  can  be  surmounted 
by  a  given  locomotive  loaded  with  a  train  pro- 
portioned for  the  ruling  grade ;  the  second  is  the 
determination  of  the  weight  of  the  train  that  a 
given  locomotive,  aided  by  velocity  of  approach, 
can  carry  over  a  grade  of  given  rate  and  length. 
In  each  case  the  velocity  with  which  the  grade 
may  be  approached  must  be  known.  Neither  of 
these  problems  is  capable  of  exact  solution,  but 
both  are  capable  of  comparatively  simple  ap- 
proximate solution.  On  an  existing  line  a  dy- 
namometer car  is  of  great  service  in  studying 
economical  locomotive  loading  and  grade  ar- 
rangement. 

High  Mountain  Levels,  if  narrow  ridges,  may 
b-e  tunneled ;  but  if  broad  table-lands  with  steep 
approaches,  may  be  reached  by  one  of  several 
methods  adopted  to  secure  practicable  grades: 
(i)  Zig-zag  development,  which  means  laying 
the  line  back  and  forth  across  the  general  di- 
rection of  the  route,  gradually  climbing  the  hill 
on  a  permissible  grade,  turning  nearly  a  half 
circle  at  each  end  of  a  lateral  stretch  until  the 
summit  is  reached.  (2)  Switch-back  develop- 
ment, which  is  zig-zag  development  without  the 
necessary  room  for  turning  at  the  ends  of  the 
lateral  stretches  necessitating  the  use  of  switches 
at  these  ends  and  the  backing  of  the  train  up 
alternate  stretches.  Switch-backs  must  ahvays 
be  located  in  pairs  to  permit  regaining  a  for- 
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ward  movement  of  trains.  (3)  Spirals  or  loops, 
which  are  formed  by  the  line  advancing  in  a 
more  or  less  continuously  curving  path,  con- 
stantly rising  and  finally  crossing  itself  over  a 
tunnel  or  bridge.  Noted  spirals  in  the  United 
States  are  the  Union  Pacific  Georgetown  branch 
loop  in  Colorado,  and  the  Southern  Pacific  Te- 
hachipi  loop  in  California.  The  Mount  St.  Goth- 
ard  railway  has  one  spiral  on  the  Swiss  side  and 
four  on  the  Italian  side  of  the  mountain,  almost 
complete  circles,  and  almost  entirely  in  tunnel. 

Curve  Resistance  arises  from  two  principal 
causes:  (i)  Car  w-heels  are  fastened  rigidly  to 
the  axles  and  hence  do  not  turn  independently. 
They  are  of  practically  the  same  diameter,  and 
in  rolling  a  given  distance  should  make  the  same 
number  of  revolutions.  But  the  outer  rail  of  a 
curve  is  longer  than  the  inner  rail,  and  hence 
either  the  outer  wheel  must  slip  forward  on  the 
rail,  the  inner  rail  must  slip  backward,  or  both 
slippages  must  occur.  (2)  The  direction  of  mo- 
tion of  the  wheels  must  be  constantly  changing. 
This  change  is  affected  by  the  pressure  of  the 
flange  of  the  forward  outer  wheel  of  a  car  truck 
against  the  side  of  the  rail  head.  Both  of  these 
conditions  introduce  friction  which  must  be 
overcome.  The  amount  of  curve  resistance  is- 
not  definitely  known,  but  such  observation  as 
has  been  made  indicates  that  it  varies  from  a 
half  pound  per  ton  of  train  weight  per  degree 
of  curve  to  two  pounds  per  the  same  units.  It 
is  usually  assumed  at  one  pound.  Thus,  to 
draw  a  train  on  a  5  degree  curve  will  require 
an  effort  of  5  pounds  per  ton  of  train  weight,  or 
as  much  as  to  draw  a  freight  train  on  a  straight 
and  level  track.  If  such  a  curve  occur  on  a 
0.25  per  cent  grade,  the  total  effort  required  to 
draw  the  train  will  be  15  pounds  per  ton,  5 
pounds  for  rolling  resistance,  5  pounds  for  grade 
resistance,  and  5  pounds  for  curve  resistance. 
When  curves  occur  on  grades  approximating  the 
ruling  grade  so  that  the  combined  resistance 
of  curve  and  grade  exceeds  that  of  the  ruling 
grade  alone,  the  grade  throughout  the  curve  is 
reduced  sufliciently  to  make  the  total  resistance 
no  greater  than  that  offered  by  the  ruling  grade. 
This  is  called  compensating  for  curvature.  The 
amount  of  reduction  is  usually  0.05  per  cent  for 
each  degree  of  curve. 

Elevation  of  the  Outer  Rail. —  The  passage 
of  a  train  at  sensible  speed  around  a  curve  gen- 
erates centrifugal  force  tending  to  cause  the 
train  to  leave  the  rails  or  overturn.  This  force 
is  greater  in  proportion  to  the  square  of  the 
speed,  and  less  as  the  radius  of  the  curve  is 
greater.  It  is  counteracted  by  canting  the  track, 
usually  called  elevating  the  outer  rail,  so  that 
the  effect  of  gravity  tending  to  pull  the  train 
down  the  inclined  plane  toward  the  centre  of  the 
curve  shall  just  equal  the  centrifugal  force  gen- 
erated, or  rather,  so  that  the  resultant  of  the 
weight  and  centrifugal  force  shall  be  perpendicu- 
lar to  the  plane  of  the  track.  It  will  be  evi- 
dent that  in  passing  from  a  straight  line  to  a 
curve,  since  the  centrifugal  force  is  instantly 
generated,  the  full  theoretic  cant  of  the  track 
should  begin  at  the  beginning  of  the  curve.  This 
is  possible  with  the  modern  easement  curves, 
but  was  impossible  with  curves  as  formerly  laid 
out  when  the  circular  curve  was  itself  tangent 
to  the  straight  line.  The  practice  then  was  to 
begin   the    canting   back   some   distance   on   the 
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straight  line,  increasing  it  gradually  till  the  full 
foiount  required  was  had  at  the  beginning  of 
the  curve. 

^  Cost  of  Operation  is  an  important  item  of  in- 
formation to  the  locating  engineer.  He  is  par- 
flcularly  interested  in  the  cost  of  running  trains, 
nSually  stated  by  the  train  mile,  that  is,  one  train 
ffln  one  mile.  From  this  cost  known  in  great 
eWtail,  he  separates  those  items  that  vary  with 
ftie  physical  characteristics  of  the  road  and 
which  may  therefore  be  influenced  by  his  de- 
iffen,  and  endeavors  to  determine  what  addi- 
tional cost  would  result  from  the  addition  of  a 
ridle  or  a  foot  to  the  length  of  the  line,  the 
^6t  resulting  from  the  introduction  of  a 
i}»ree  of  curvature,  or  a  foot  of  rise  and 
fell  in  the  grade  line,  and  the  cost  re- 
^hing  from  an  increase  in  the  ruling  grade. 
Edteluding  fi.xed  charges,  but  including  all 
gtjneral  expenses  of  operation,  many  of  which 
a*S'  independent  of  the  number  of  trains 
rHflj  and  even  considerable  variations  in  the 
^st^sical  characteristics  of  the  track  or  mo- 
tJfle  power,  or  amount  of  traffic,  the  average 
oast  of  running  one  train  mile  in  the  United 
Sthtcs  is  about  $i.i8,  having  increased  about 
$6.22  since  1898,  before  which  year  the  cost  was 
practically  constant,  varying  only  a  few  cents  for 
a;  number  of  years.  Heavy  freight  trains  cost 
fesjjjl  $1.20  to  $1.80  or  more  per  train  mile, 
aterjging  about  $1.40,  while  passenger  trains 
ejjst,;from  $0.75  or  less,  to  as  much  as  heavy 
fe^i^it  trains,  averaging  about  $1.10  per  train 
rnjl^,  The  cause  of  the  increase  in  cost  is  partly 
•JUgiito  an  increase  in  the  weight  of  trains  of 
^thi,  classes,  and  the  increased  elegance  and 
^jjeqi  of  fast  passenger  trains.  Operating  ex- 
genjB:,  is  divided  into  four  general  items,  each 
npgj^Bj  up  of  a  multitude  of  minor  items  for 
\yJ3ififi  reference  may  be  had  to  the  Reports  of 
tirt)  jjnterstate  Commerce  Commission.  The 
fewfcjgeneral  items  with  their  several  contribu- 
ti(jflBj-to  the  train  mile  cost  are: 

El    tJVl     . 

g-jfj^jMaintenance  of  way  and  works. . . .  $0.26 

,   _    Alaintenance  of  equipment 0.225 

.31>fngonducting  transportation 0.65 

ari  T  General  expenses 0.045 

lol  Jn:     _  ,  ,  — ; — — 

Total $1.18 

.fSS%^  the  detail  items  above  referred  to  the 
oispoi  operating  a  train  unit  of  distance,  curva- 

t?fH-  ^^ 


a'poOT.^S  follows :  A  train  degree  of  curvature, 
$ftMWj  a  train  foot  of  rise  and  fall,  from  noth- 
iljB,  tp  |p.003.  depending  on  the  rate  of  the  grade 
olijwhifh  the  rise  occurs;  a  train  foot  of  dis- 
t^nc^,  |o.ooo4;  a  train  mile  of  distance  from 
^0,]^5jW  $0.90,  according  to  the  distance.  If  it 
i_s,,5|^tj}5,ated  or  known  that  the  train  mile  cost 
on  anjfl  tiarticular  road  is  $1.40  then  the  fore- 
&oig^  jjj^lues  should  be  multiplied  by  1.4.  Only 
lfe||SfY)^Bpsenger  and  maximum  freight  trains 
sWutf  be  considered  in  comparing  different  rul- 
iM'.^rades,  but  all  trains  are  affected  by  curva- 
u^fe,  rise  and  fall,  and  distance. 
■  ■  Railway  Revenue  is  a  matter  of  importance 
to  the  railway  engineer,  for  he  must  not  plan  a 
line  of  light  traffic  on  so  expensive  a  scale 
as  one  of  heavy  traffic.  He  can  not  spend 
so  much  to  secure  low  grades  for  a  line  that 


will  probably  run  one  or  two  or  five  trains 
a  day  as  for  one  that  will  probably  run  10  to  50 
trains  daily.  For  the  purpose  of  design,  the  prob- 
able business  is  best  estimated  by  the  number  of 
daily  trains,  but  for  the  purpose  of  reporting 
on  the  desirability  of  a  proposed  new  line,  the 
estimate  must  indicate  the  probable  revenue  in 
money.  In  either  case  the  only  method  of  making 
a  rational  estimate  is  to  compare  the  producing 
character  of  the  territory  to  be  traversed,  with 
that  of  some  similar  territory  already  served 
by  a  railway,  and  to  note  the  revenue  of  that 
railway.  To  compare  population  is  not  enough '; 
the  nature  of  the  industries  to  be  served,  or  that 
are  likely  to  soon  follow  the  construction  of  the 
road,  must  be  considered. 

Railzi'ay  Location  consists  in  selecting  the  gen- 
eral route  between  two  adopted  termini,  and  the 
detail  work  of  so  fitting  the  line  to  the  ground 
along'  the  adopted  route  by  judicious  curva- 
ture and  grades  that  the  cost  of  construction 
shall  be  an  economic  minimum.  This  may  be 
the  ultimate  practicable  minimum,  but  will  not 
ordinarily  be  so.  The  effort  of  the  locating  en- 
gineer is  to  so  design  the  alignment  and  grades 
that  the  net  difference  between  revenue  and  the 
sum  of  operating  expense  and  interest  on  first 
cost  shall  be  a  ina.ximum.  This  work  requires 
the  greatest  skill  and  judgment  of  any  branch 
of  railway  design.  The  field  work  of  fitting 
the  line  to  the  ground  involves  ordinary  sur- 
veying methods.  The  surveys,  after  a  recon- 
naissance which  determines  the  general  route, 
are  two,  the  preliminary  survey  and  the  location 
survey.  Practice  has  varied  as  to  the  methods  of 
doing  the  detail  work,  but  in  general  the  pre- 
liminary survey  is  a  topographical  survey  of  a 
belt  from  200  feet  to  1,000  feet  wide,  within 
which  the  located  line  will  lie,  furnishing  a  map 
on  which  a  centre  line  is  planned  to  fit  the 
ground  as  represented  on  the  map,  and  the  loca- 
tion survey  consists  in  placing  the  line,  thus 
designed,  on  the  ground.  Two  maps  are  al- 
ways made  on  a  location  survey,  one  showing 
the  horizontal  alignment  known  as  the  map, 
another  showing  the  vertical  alignment,  the 
grades,  known  as  the  profile.  The  profile  shows 
both  the  undulations  of  the  natural  ground  sur- 
face and  the  undulations  of  the  surface  along 
the  centre  line  as  it  will  be  when  the  road  is 
graded.  Generally  an  effort  is  made  to  so  draw 
the  grade  line  on  the  profile  that  there  shall 
be  as  much  of  the  natural  surface  above  it  as  is 
below  it,  thus  making  the  portion  to  be  cut 
away  equal  the  portion  to  be  built  up  by  em- 
bankment. This  is  generally  economy,  but  as 
cuts  are  troublesome  to  drain,  and  to  keep  clear 
from  snow  in  tiorthern  latitudes,  a  road  is  laid 
out  in  embankment  so  far  as  is  economically 
possible.  The  most  important  item  in  railway 
construction,  after  providing  the  necessary 
strength  to  carry  the  trains,  is  drainage.  When 
a  cut  or  excavation  lies  across  the  general  direc- 
tion of  the  prevailing  winter  winds,  it  is  likely 
to  collect  drifts.  These  are  sometimes  pre- 
vented by  building  open  board  fences  parallel 
with,  and  some  distance  from,  the  cut,  causing 
tlie  drift  to  form  outside  the  cut.  In  moun- 
tainous districts  subject  to  heavy  snow  drifts, 
the  track  is  sometimes  protected  by  wooden 
sheds  entirely  covering  it.  Many  miles  of  such 
sheds  occur  on  the  Central   Pacific  division  of 
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the  Southern  Pacific  Railroad  thrciigh  the  Sierra 
Nevada  Mountains,  and  on  the  Canadian  Pacific 
Railroad.  These  snowsheds  are  very  costly  to 
maintain,  requiring  constant  watchfulness  to  pre- 
vent fire,  and  the  maintenance  of  fire  fighting 
apparatus  ready  at  all  times.  In  determining  the 
economic  grades  and  curvature  to  be  used,  the 
locating  engineer  applies  his  knowledge  of  the 
facts  and  principles  mentioned  in  the  preceding 
paragraphs  of  this  article.  He  determines  how 
much  he  may  spend  to  avoid  a  degree  of  curva- 
ture, how  much  to  avoid  a  foot  rise  in  the  grade 
line,  how  much  to  shorten  the  line  a  foot  or  a 
mile,  and  how  much  to  reduce  the  ruling  grade 
below  that  which  seems  to  give  the  lowest  first 
cost ;  he  determines  where  pusher  grades  may 
be  introduced  to  advantage,  and  where  velocity 
may  be  counted  on  to  assist  in  surmounting 
some  steep  short  grade  that  low  first 
cost  suggests.  After  the  location  is  completed, 
and  sometimes  while  it  is  yet  in  progress,  the 
work  of  construction  begins.  Before  this,  de- 
tails of  rail  section,  cross  ties,  roadbed,  etc., 
must  be  determined. 

Railway  Right  of  U^ay  is  the  name  given  to 
the  strip  of  land  secured  by  tlie  railway  com- 
pany for  its  use  in  building  and  maintaining  its 
road.  In  the  United  States  this  strip  is  usually 
100  feet  wide,  with  additional  ground  for  sta- 
tions, shops  and  yards,  and  extra  width  along 
the  line  where  the  construction  work  is  so  heavy 
as  to  require  it.  Where  an  embankment  is  so 
high,  or  an  excavation  so  deep  that  the  base 
width  of  the  one  or  the  top  width  of  the  other  is 
more  than  lOO  feet,  a  retaining  wall  must  be 
built  or  additional  width  of  right  of  way  secured. 
In  cities  it  is  generally  advisable  to  build  the 
walls,  but  in  the  country  economy  will  be  se- 
cured by  buying  extra  right  of  way. 

Raihvay  Roadbed,  the  top  of  which  is  known 
as  sub-grade,  is  from  14  feet  to  18  feet  wide 
where  the  road  is  in  embankment,  and  from  20 
feet  to  26  feet  wide  where  in  excavation,  for 
single  track  roads.  The  extra  width  in  exca- 
vations is  to  provide  room  for  drainage  ditches 
on  each  side  of  the  track.  The  side  slopes  of 
the  embankments  are  usually  one  and  one  half 
horizontal  to  one  vertical,  which  is  about  the 
angle  at  which  ordinary  earth  will  stand.  Rock 
slopes  may  be  made  vertical  in  excavation  and 
at  45  degrees,  one  to  one,  in  embankment. 
Earth  slopes  are  sometimes  taken  out  in  excava- 
tion at  one  to  one,  but  they  do  not  long  stand 
at  this  slope,  and  the  slight  economy  obtained 
in  first  cost  is  at  the  expense  of  additional  cost 
of  maintenance  in  keeping  the  ditches  open. 

Railway  Ballast  is  the  material  in  which  the 
cross-ties  are  imbedded,  and  which  serves  the 
purpose  of  distributing  the  load  on  the  ties  over 
the  roadbed,  holding  the  track  in  place,  and  pro- 
viding drainage  for  the  track.  The  require- 
ments for  good  ballast  are  that  it  shall  be  dur- 
able, shall  yield  no  dust,  shall  be  firm  and  porous. 
Fine  broken  stone  or  gravel  make  excellent 
ballast.  Other  materials  used  are  furnace  slag, 
cinders,  burnt  clay,  and  ordinary  earth.  In  value 
these  are  about  in  the  order  given.  For  light 
traffic  roads  there  should  be  not  less  than  six 
inches  of  ballast  under  the  ties,  and  for  the 
heaviest  traffic  there  need  not  be  more  than  16 
inches.  If  the  ballast  is  quite  porous,  as  broken 
Stone,    it   is   carried    up   to   the   top   of   the   tie 


throughout  its  length  and  a  little  beyond  the 
ends,  and  then  sloped  off  to  the  roadbed,  but  if 
it  is  less  porous,  as  compact  sandy  or  loamy 
gravel,  it  is  carried  up  to  the  top  of  the  tie,  or 
3  or  4  inches  above  it,  in  the  middle,  from  where 
it  is  sloped  down  to  the  bottom  of  the  tie  at 
its  ends,  and  then  to  the  roadbed. 

Raihvay  Cross-tics  are  usually  of  wood.  A 
few  steel  ties  are  in  use,  and  concrete  steel  ties 
are  in  experimental  use.  A  hard  wood,  not 
quickly  rotted  by  exposure,  is  desirable  for  a 
wooden  tie.  Oak  and  Southern  pine  are  much 
used.  Chestnut,  cedar,  redwood,  hois  d'arc, 
Douglas  fir,  and  other  woods,  are  used  in  locali- 
ties where  they  are  readily  obtainable.  Un- 
treated with  preservative,  railway  ties  of  good 
quality  will  last  from  seven  to  eight  years,  and 
in  the  alkali  soils  of  the  Western  table- lands 
much  longer.  Comparatively  poor  soft  wood 
ties,  preserved  by  Burnettizing,  the  Wellhouse 
process,  or  creosoting,  will  last  from  12  to  15 
years  or  longer,  and  are  much  more  economical 
than  hard  wood  tics  untreated.  Probably  not 
far  from  100,000,000  cross-ties  are  used  in  the 
United  States  annually.  The  common  size  is  six 
inches  deep,  eiglit  inches  wide,  and  eight  feet 
long.     Some  are  larger,  and  a  few  smaller. 

Railway  Rail  designing  was  formerly  a  mat- 
ter occupying  considerable  attention,  and  many 
forms  were  devised  and  used.  The  best  form 
is  still  undetermined  and  under  consideration 
by  eminent  railway  engineers,  but,  with  a  few 
notable  exceptions,  American  roads  use  exclu- 
sively what  is  known  as  the  American  Society 
of  Civil  Engineers'  section,  and  modern  design- 
ing consists  simply  in  determining  tlie  weight  to 
be  used,  and  the  chemical  composition  and  phys- 
ical treatment  of  the  metal.  Rails  are  known 
by  the  weight  per  lineal  yard  of  one  rail.  A 
60  pound  rail  weighs  60  pounds  per  lineal  yard 
and  has  about  6  square  inches  in  its  cross  sec- 
tion. The  rail  is  divided  into  head,  web  and 
flange ;  and  in  the  Am.  Soc.  C.  E.  section,  42 
per  cent  of  the  section  is  in  the  head,  21  per  cent 
in  the  web,  and  37  per  cent  in  the  flange  what- 
ever the  weight.  The  principal  features  of  this 
section  are  the  proportions  of  the  metal  in  the 
three  parts,  the  equality  of  total  height 
and  base  width,  the  vertical  sides  of  the  head, 
some  engineers  advocating  heads  widening 
downward,  and  the  small  radius  curves  for 
the  upper  corners  of  the  head.  The  sec- 
tion has  proven  well  adapted  to  rails  of  less 
than  80  pounds  per  yard,  but  not  so  well  adapted 
to  heavier  sections,  the  reason  generally  as- 
signed being  that  the  disproportion  of  tliickness 
of  head  and  flange  makes  impossible  continued 
rolling  at  low  temperature,  which  is  said  to 
harden  the  head  and  make  it  more  durable.  A 
section  designed  by  P.  H.  Dudley  for  the  New 
York  Central  Railroad  overcomes  this  difficulty 
to  some  extent.  Other  types  of  rail  are  the 
Sayre,  designed  by  R.  H.  Sayre  for  the  Lehigh 
Valley  Railroad,  and  the  Sandberg  type  used 
somewhat  in  Europe.  The  standard  type 
of  rail  in  Great  Britain  is  known  as  a  bidl 
head  rail.  It  has  two  heads  _  instead  of 
head  and  flange,  and  is  carried  in  cast  iron 
chairs  in  which  it  is  fastened  by  wedges. 
It  was  originally  designed  to  be  reversible,  but 
it  was  found  that  by  the  time  the  head  in  use 
was  worn  the  head  in  the  chair  had  become  so 
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battered  that  it  could  not  be  used.  The  head  in 
the  chair  is  now  rolled  only  large  enough  to  pro- 
vide the  necessary  bearing  and  wedging  space. 
Rails  are  generally  30  feet  long,  a  few  of  each 
lot  being  one  or  two  feet  shorter.  There  is  a 
tendency  to  increase  the  length  of  the  rail  in 
order  to  lessen  the  number  of  joints,  and  a  good 
many  33  feet  rails  are  in  service,  some  45  feet, 
and  a  few  60  feet.  Heavy  street  railway  rails 
are  almost  always  rolled  60  feet  long. 

Rait  Jointing  is  as  yet  an  unsolved  problem. 
The  object  to  be  attained  is  to  make  the  track 
at  the  joint  as  strong,  as  rigid,  and  as  flexible  as 
other  parts  of  the  track,  in  short,  to  make  the 
jointed  track  act  as  a  continuous  track.  There 
are  two  types  of  joints,  known  as  supported  and 
suspended  joints.  In  the  first  the  abutting  ends 
of  adjacent  rails  are  on  a  tie,  in  the  second  be- 
tween two  ties.  What  is  known  as  a  bridge  joint 
is  a  suspended  joint  in  which  a  bar  or  plate  of 
metal  resting  on  the  ties  adjacent  to  the  joint 
supports  the  rail  ends.  Common  forms  of  splice 
bars,  or  joints,  are  the  ordinary  angle  bar 
splice,  the  continuous  rail  joint,  the  Weber  joint, 
and  two  modifications  of  the  angle  bar  splice, 
known  as  the  Bonzano,  and  the  100  per  cent 
joint.  Rails  are  fastened  to  the  ties  by  hOok 
headed  spikes.  Sometimes  plates  known  as  tie 
plates  are  used  between  the  rail  and  the  tie,  to 
save  wear  on  the  tie  and  to  form  a  lateral  brace 
for  the  rail.  Rail  braces  are  used  on  curves,  to 
brace  the  outer  rail  against  the  pressure  of  the 
wheels,  and  at  switches. 

Szi'ilcltcs  are  devices  by  which  a  train  is 
enabled  to  leave  one  track  or  enter  another. 
They  consist  essentially  of  two  movable  rails 
called  switch  rails,  which  may  be  set  to  guide 
the  wheels  to  the  main  track  or  to  the  turnout, 
and  a  frog,  which  permits  the  flange  of  the 
wheels  to  cross  the  rail  of  the  main  track  where 
it  is  crossed  by  the  outer  rail  of  the  turnout 
curve.  There  are  various  kinds  of  safety 
switches  and  frogs,  devised  in  general  to  pro- 
vide  an   unbroken   main   track. 

Side  Tracks  for  passing  trains  must  be  built 
along  single  track  roads  at  intervals  depending 
on  the  traffic.  They  may  be  long  enough  to 
hold  from  one  to  four  trains.  The  maximum 
length  of  a  train  is  not  the  same  on  all  roads 
nor  on  all  divisions  of  one  road  because  of  dif- 
ferences in  ruling  grade  and  locomotive  power. 
Lengths  of  side  tracks  will  differ  accordingly. 
It  is  hardly  practicable  on  single  track  roads 
to  handle  trains  of  more  than  65  to  70  cars. 
Such  trains  will  require  about  a  half  mile  of  sid- 
ing per  train.  Double  track  roads  require  sid- 
ings to  permit  fast  trains  to  pass  slow  trains. 
Even  four  track  roads  require  occasional  pass- 
ing sidings,  and  all  roads  require  sidings  at  sta- 
tions for  handling  freight. 

Railway  Yard  is  the  term  applied  to  the  space 
occupied  by  a  railway  at  a  station.  At  principal 
stations,  yard  design,  meaning  the  planning  of 
the  arrangement  of  the  side  tracks  in  the  yard, 
is  a  matter  of  great  importance,  requiring  ex- 
perience and  judgment.  A  design  is  usually  the 
result  of  the  combined  efforts  of  the  Chief  En- 
gineer, the  Master  Mechanic  and  the  General 
Superintendent.  Beside  the  necessary  shop  and 
roundhouse  tracks,  and  tracks  for  the  storage  of 
cars  needing  repairs,  or  temporarily  out  of  serv- 
ice,  each  yard   will  have  two  distinct  sets  of 


tracks,  one  for  freight  in  each  direction.     Each 
set   will    have   its   incoming    storage   tracks,    its 
classification  tracks,  on  which  the  mixed  freight 
of  an  incoming  train  is  sorted  according  to  its 
class,   whether  live   stock,  perishable   goods,  or 
other  freight,  and  whether  through  or  local,  and 
its  outgoing  storage  tracks  on  which  the  trains 
are    made    up    anew    for    forwarding.       Yards 
should  be   designed  to  make  the  movement  of 
freight    through    them    continuous.      There    are 
three  methods  of  handling  the  cars,  known  as 
"push   and   pull,"    "poling"   and    "gravity."      By 
the  first  a  shifting  or  switch  engine  is  coupled  on 
the  rear  of  a  newly  arrived  train,  pushes  it  ahead 
while  a  trainman  uncouples  the  first  lot  of  cars, 
called  a  cut,  for  some  classification  track,  stops 
as   suddenly  as   possible,   when    sufficient   speed 
has  been  attained  to  send  the  cut  to  its  proper 
place,  pulls  the  remainder  of  the  train  back  for 
a  new  start,  and  again  pushes  it  forward,  send- 
ing a  second  cut  ahead,  and  so  on  till  the  whole 
train  is  distributed.     The  severe  treatment  of  the 
cars,  and  the  considerable  total  distance  traveled 
by  the  engine  will  be  apparent.     By  the  second 
method,   the   switching  engine   runs  on  a   track 
alongside  tlie  train  to  be  distributed,  the  first  cut 
is   uncoupled,  a  pole  is  placed  against  the  rear 
of  the  rear  car  of  the  cut  and  the  forward  end 
of  the  engine,  which  then  pushes  the  cut  ahead 
till  it  has  attained  sufficient  velocity  to  send  it  to 
its  proper  place,  and  then  returns  for  a  second  cut 
and  so  on.     The  lessened  wear  on  the  cars  w'lU 
be  evident.     By  the  third  method  a  hump  or  hill 
is  made  in  the  track  up  wliich  the  engine  pushes 
the  train  till  the  first  cut  is  ready  to  run  down 
the  other  side,  which  it  is  permitted  to  do,  the 
incline  giving  it  sufficient  speed  to  carry  it  to  its 
proper  classification  track.     The  first  cut  is  fol- 
lowed by  the  second  and  so  on.     The  cars  are 
not  severely  used,  and  the  engine  travels  sim- 
ply the  length  of  the  train.     Such  a  gravity  yard 
furnishes   the  most   economical   method   of  dis- 
tributing cars.     If  the   road   is   a   double   track 
road,  the  main  tracks  should  lie  wholly  without 
the  yard,  one  track  on  each  side,  to  avoid  the 
necessity  of  any  crossing  of  main  tracks  at  any 
time.    A  single  track  road  should  lie  on  one  side 
of  the  yard,  the  two  sections  of  which  may  lap. 
A  car  once  received  from  a  main  track  should 
not  touch  it  again  till  made  up  in  a  train  to  go 
forward.     Comparatively  few  yards  are  well  de- 
signed,   having   grown    from    small    beginnings, 
but  many  new  ones  are  being  well  laid  out,  and 
some  old  ones  remodeled  to  conform  to  the  re- 
quirements   of    increased    business.      Tracks    in 
yards  and  sidings  constitute  more  than  one  fifth 
of  the  total  trackage  of  the  United  States. 

ll'atcr  Supply  stations  on  busy  lines  occur 
about  once  in  five  miles  and  are  rarely  farther 
than  10  miles  apart.  In  cities  water  is  usually 
taken  from  the  public  supplies  through  suitable 
stand  pipes  or  track  cranes.  Between  cities  it 
may  be  obtained  from  large  wells,  from  near  by 
streams,  lakes  or  ponds,  or  from  specially  con- 
structed reservoirs.  An  elevated  wooden  tank 
holding  about  50,000  gallons  or  less  is  usually 
constructed  at  each  water  station.  The  height 
is  sufficient  to  permit  running  water  rapidly  to 
the  engine  tender  tank.  A  few  roads  running 
heavy  fast  passenger  trains  maintain  track  tanks, 
which  are  steel  troughs  about  a  quarter  of  a 
mile   long   in   the   centre   of  the   track.     These 
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troughs  are  kept  full  of  water  by  a  near  by 
pumping  station,  which  also  supplies  steam  and 
circulation  to  prevent  freezing  in  winter.  Water 
is  taken  by  the  locomotive  without  stopping.  A 
scoop  under  the  tender  is  lowered  into  the  water 
at  the  beginning  of  the  troueh,  and  the  water  is 
forced  up  into  the  tender  tank  by  the  rapid  for- 
ward movement  of  the  locomotive.  These  tanks 
are  expensive  luxuries,  necessary  only  to  long 
distance  high  speed  travel.  In  the  arid  districts 
of  the  West,  water  supply  is  a  serious  problem, 
solved  often  by  the  use  of  water  trains  con- 
veying water  from  the  nearest  source  to  points 
where  it  must  be  on  hand,  but  is  not  to  be  found. 
Water  must  be  of  good  quality  for  steam  making, 
and  not  infrequently  is  brought  several  miles  in 
pipes  because  local  water  at  a  station  is  unfit 
for  use  in  boilers.  Various  water  purifying 
and  softening  processes  are  also  in  use.  Water 
is  supplied  to  the  tanks  by  gravity  from  high 
storage  reservoirs,  or  by  pumps  actuated  by 
wind  mills,  steam,  gas.  or  oil,  engines.  The 
cost  of  water  supply  amounts  to  about  Yn  of  one 
per  cent  of  the  total  cost  of  railway  operation, 
or  about  ^  per  cent  train  mile. 

References^ —  For  more  complete  information 
concerning  railway  location,  construction,  and 
maintenance,  consult  Wellington,  'Economic 
Theory  of  Railway  Location'  ;  Tratman,  'Rail- 
way Track  and  Track  Work'  ;  Camp,  'Notes  on 
Track';  Gillette,  'Earthwork  and  Its  Cost'; 
Webb,  'Railroad  Construction.'  Interstate  Com- 
merce Comrriission  Reports,  and  Poor,  'Manual 
of  Railroads,'  both  annual  publications,  give 
data  concerning  cost,  expenses,  revenue,  etc. 

Wm.  G.  Raymond, 
Professor   of  Geodesy  and  Road  Engineering, 

Rensselaer  Polytechnic  Institute. 
Railway  Freight  Car  Mileage  in  the 
United  States.  The  number  of  miles  run 
daily,  on  the  average,  by  freight  cars  is  an  in- 
dication of  their  usefulness  and  money-earning 
capacity.  As  the  freight  earnings  constitute 
69.4  per  cent,  of  the  total  earnings  of  railroads 
in  the  United  States,  it  is  most  important  to 
keep  the  cars  moving,  so  that  their  mileage  and 
their  earnings  will  be  as  large  as  possible. 

Freight  car  mileage  is  classified  as  loaded 
and  empty.  Usually  two-thirds  of  the  total 
mileage  is  made  when  the  car  is  under  load,  and 
one-third  when  it  is  empty.  Of  course,  only 
the  loaded  mileage  produces  earnings,  the  empty 
mileage  being  made  in  moving  the  car  from 
point  to  point  in  seeking  the  load;  naturally  a 
constant  effort  is  directed  towards  reducing 
this  empty,  nonproductive  mileage. 

Poor's'   !\Innual    of    the    Railroads    for    1905 
gives  the  following  figures ; 
Miles  of  railroad  operated...  213.828  miles 

Tons   of   freight   moved i,277.77i.S73  tons 

Tons    of    freight    moved    one 

mile 173,628.034.040  ton  miles 

Freight'  cars J. 728,903   cars 

Total  mileage  of  freight  cars.      14.353.050.050  car  milet 

Freight     earnings $1,374,102,275 

Total    earnings $1,977,038,713 

Average    distance   each    ton    is 

hauled U*  ""'" 

Average  number  of  ton  miles 

per    freight   train  mile 3-20  ton  milef 

From  these  figures  it  is  found  that  on  an 
avera.ge  each  freight  car  earned  $795  yearly; 
that  it  moved  8,302  miles,  or  made  that  many  car 
miles;  that  on  the  average  it  moved  daily  22.7 


miles ;  that  during  the  year  it  carried  739  tons 
of  freight,  or  100,426  tons  of  freight  one  mile ; 
and  that  there  are  8.1  freight  cars  for  each  mile 
of  railroad. 

The  average  mileage  made  by  freight  cars 
is  increased  by  long  haul  freight ;  by  the  prompt 
movement  of  freight  after  it  is  loaded ;  by  a 
large  percentage  of  high  grade  perishable  stock 
or  refrigerator  car  freight,  which,  necessarily, 
has  to  move  promptly ;  by  proper  freight  tracks 
and  yards,  so  that  the  freight  traffic  is  not  de- 
layed by  the  passenger  traffic,  or  by  lack  of 
handling  facilities;  by  the  strict  collection  of 
charges  for  car  service,  so  that  cars  are  loaded 
and  unloaded  promptly ;  by  not  overloading 
freight  trains ;  by  a  high  daily  rental  paid  for 
the  use  of  cars  in  preference  to  a  mileage  pay- 
ment;  by  keeping  the  cars  and  power  in  good 
repair ;  and  by  many  other  phases  of  good 
operation. 

The  mileage  is  influenced  unfavorably  by  a 
short  average  freight  haul ;  by  a  large  percent- 
age of  low  grade  or  slow  moving  freight,  such 
as  coal,  which  is  often  allowed  an  extra  time 
for  unloading  before  a  charge  is  made  for  the 
use  of  the  car;  by  poor  track  and  yard  facilities; 
by  failure  to  charge  and  collect  car  service,  thus 
allowing  cars  to  stand  under  load  an  unduly 
long  time  ;  by  overloading  freight  trains,  caus- 
ing delay  on  the  road ;  by  slow  movement  of 
freight  after  it  is  loaded ;  by  a  low  mileage  or 
day  rate  for  payment  for  the  use  of  cars ;  by 
equipment  in  poor  condition ;  and  many  other 
phases  of  poor  operation. 

Naturally  refrigerator  cars  loaded  with  per- 
ishable freight,  which  move  long  distances  and 
must  necessarily  move  promptly,  make  the 
greatest  mileage,  while  coal,  flat  and  gondola 
cars  loaded  with  slow  moving  freight  make  the 
poorest. 

The  average  mileage  made  with  freight  cars 
on  the  different  roads  varies  from  as  low  as  ten 
miles  to  as  high  as  ,15  or  40  miles  daily.  The 
figure  of  22.7  miles  per  car  per  day.  which  is  the 
avera.ge  made  by  all  of  the  roads  of  the  United 
.'States,  appears  to  be  very  low ;  but  then  it  must 
be  remembered  that  the  average  haul  is  only  1,36 
miles,  .applying  the  daily  rate  of  22.7  miles  to 
1,36.  we  find  that  it  gives  an  average  of  six  days 
as  the  period  between  loading,  or  the  time  re- 
quired for  the  round  trip.  When  it  is  re- 
membered that  included  in  this  figure  of  six 
days  is  the  time  required  to  load  and  unload  the 
car.  move  it  to  obtain  a  new  loading,  and  re- 
pair it  when  repairs  are  needed,  the  figure  does 
not  appear  so  bad.  Car  Service  Associations 
usually  allow  two  days  free  time  for  either 
loading  or  unloading  a  car.  before  a  penalty  is 
charged  for  the  use  of  the  car.  and  if  one  day 
beyond  the  four  thus  taken  up  be  needed  to 
place  the  car  for  its  next  load,  it  only  leaves  one 
day  in  which  the  car  must  be  moved,  and  re- 
paired when  it  needs  repairs. 

This  illustration  is  given  to  bring  out 
strongly  the  point  that  during  the  greater  part 
of  the  time  freight  cars  are  occupied  in  the 
loading  or  unloading,  or  by  waiting  for  a  load; 
that  only  during  a  small  part  of  the  time  is  a 
car  actually  being  moved.  It  shows  the  great 
necessity  for  quickening  the  time  required  for 
loading  and  unloading,  and,  of  course,  indirectly 
shows  the  necessity  for  car  service  associations 
to  make  and  collect  a  charge  for  the  use  of  cars 
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when  too  much  time  is  taken  in  cither  loadmg 
or  unloading  them.  That  is.  the  way  to  make 
the  greatest  gain  in  freight  car  mileage  is  by 
reducing  the  time  a  car  is  not  moving. 

The  average  length  of  freight  haul  per  ton, 
as  has  been  mentioned  before,  greatly  affects  the 
mileage  made  by  the  cars.  Poor's  Manual  for 
1905  gives  the  following  figures  as  to  the  aver- 
age freight  haul  per  ton.  which  show  much  vari- 
ation for  different  parts  of  the  country: 

UILES. 

New    England    States ** 

Middle     States '°9 

Cential     Xorthern    States ■4> 

Gulf  and   Mississippi  Valley   States 143 

Southeastern     States >9^ 

Northwestern     States 209 

Pacific    States ^'3 

Naturally,  the  New  England  roads  caimot 
make  as  good  average  mileage  with  their  cars 
as  the  roads  in  the  Pacitic  States. 

The  following  are  some  of  the  important 
points  watched  by  many  railroads  in  order  to 
increase  the  inileage  made  by  freight  cars : 

Monthly  statements  are  made  showing  the 
mileage  niade  by  freight  cars  of  the  various 
kinds  on  each  Superintendent's  division.  These 
statements  give  comparison  with  preceding  per- 
iods, and  with  the  performance  on  each  other 
division  of  the  system.  Thus,  the  statement  at 
once  shows  the  part  of  the  system  \yhere  the 
poorest  performance  of  the  crs  is  being  made, 
and  attention  is  naturally  directed  to  bettering 
the  conditions  at  this  point. 


An  effort  is  made  to  put  as  much  business  as 
possible  in  the  through  trains  that  will  run  long 
distances  without  switching  in  intermediate 
yards.  Thus,  the  cars  move  continuously  for 
long  periods. 

At  all  points  where  business  originates,  it  is 
necessary  to  hold  empty  cars  in  order  to  pro- 
vide for  the  business.  A  number  of  men  are 
constantly  employed  in  watching  them,  to  see 
that  no  more  than  necessary  are  kept  on  hand. 

At  terminals  the  number  oX.cars  to  be  un- 
loaded is  carefully  watcbftd.  -sO  that,  in  case  they 
accumulate  faster  than  they  can  be  unloaded, 
arrangements  are  made  by  embargo,  or  by  re- 
duction of  the  supply  of  empty  cars  at  the  load- 
ing point,  to  avoid  an  accumulation  of  loads  at 
the  unloading  terminal. 

An  increase  of  ten  per  cent,  in  the  mileage 
made  by  freight  cars  is  equivalent  to  building 
that  much  more  equipment.  The  building  of 
new  equipment  is  frequently  made  unnecessary 
by  increasing  the  mileage  of  existing  equipment. 

C.  S.  Sims, 
Assistant  to  tlif  President,  Erie  Railroad  Com- 
pany. 

Railway     Heavy     Freight     Trains.       The 

weight  of  freight  trains  in  the  United  States 
has  increased  enormously  within  the  last  10 
years  as  may  be  seen  by  the  following  table, 
which  shows  the  increases  on  a  few  of  the  most 
important  roads  in  various  sections  of  the 
country : 


RAILROADS. 


Lehigh  Valley 

New  York  Central 

Pennsylvani  i     

Loui.vilL-  6;  Xashvil.e 

Norfolk  &  Western  

Chesapeake  lV  Ohio 

Southern   

lllin  >is  Central 

Chic  go  &  Northwestern 

C'  icago,  .MiUvHukee  &  St.  Paul . . . 
I  ake  Shore  &  Michigan  Southern 

Southern  Pacific 

Northern  1  acific 

Great  Northern 


1895 


?25 

162 


152 

318 


141 
167 


256 


IS97 


179 
325 

352 
J  73 
194 
152 
167 

321 


2-50 
28  t 


412 
320 


1Q4 

355 
379 
176 
191 
194 
175 
352 
220 
313 
3:6 


424 
361 
470 
216 
384 
45° 


187 
427 
226 
336 
336 


448 
398 
478 
23^. 
435 
500 
203 
222 
2.^6 
205 
455 
240 
391 
357 


467 
392 
48. 
222 
45: 
533 
222 
275 
232 
263 
531 
»=4 
381 
38. 


464 
387 
5-8 
231 
476 
538 
226 

325 
250 
285 

577 
261 
401 
418 


486 
431 
527 

231 
486 
538 
218 
335 
232 
281 
6'5 
267 
384 
447 


4S6 
419 
50  ■ 
234 

488 
538 
225 
332 
22s 
280 
588 
275 
401 
447 


In  the  Car  Record  Office  at  intervals  of 
every  five  days  the  records  of  movement  and 
location  of  cars  are  gone  over,  and  the  Super- 
intendant  of  Car  Service  writes  to  the  Agent,  or 
Yardmaster  at  whose  station  or  yard  a  car  has 
been  located  for  an  unduly  long  time,  inquiring 
as  to  the  cause  and  suggesting  the  movement 
of  the  car. 

Once  di'ring  each  month  a  statement  is  made, 
showing  all  cars  which  have  not  moved  for  a 
period  of  five  days  or  more  on  each  Superin- 
tendent's division.  This  statement  is  made  so 
that  it  compares  with  the  preceding  period,  and 
with  each  division.  It  is  a  constant  reminder  of 
the  necessity  of  moving  the  cars, —  an  effort 
naturally  being  made  to  have  each  succeeding 
statement  show  fewer  old  cars. 

Card  waybills  under  which  a  car  is  moved 
are  often  stamped  with  the  date  of  arrival  of  the 
car  at  anv  point.  Thus,  by  looking  over  the 
card  waybills  is  ascertained  the  length  of  time 
any  car  has  been  at  any  point,  and  the  old  cars 
can   readily  be  checked. 


This  table  gives  the  average  weight  of  train 
in  tons  of  2.000  pounds  hauled  by  the  roads  dur- 
ing this  period.  In  some  cases  this  is  revenue 
tonnage,  and  in  others  total  tonnage,  but  as 
the  same  unit  is  used  for  the  figures  of  any 
one  road,  the  proportionate  increase  can  be  easily 
discerned.  As  a  rule  roads  lying  east  of  the 
Mississippi  river  have  not  increased  the  weight 
of  train  is  as  great  a  proportion  as  the  other  sec- 
tions, but  in  iSpg  the  trains  of  these  eastern 
roads  were  generally  heavier  than  those  of  the 
west,  so  that  there  was  less  opportunity  for  in- 
crease. It  is  also  of  interest  to  note  that  there 
has  been  comporatively  little  increase  from 
1902  to  1904,  but  there  have  been  some  very 
great  increases  within  the  lo-year  period  as.  for 
instance,  will  be  seen  by  referring  to  the  Lake 
Shore  record,  which  averaged  318  tons  in  1895, 
and  615  tons  in  1903.  or  nearly  double,  and  C, 
M.  &  St.  P.  has  accomplished  nearly  the  same 
proportion  of  increase,  but  even  now  its  train 
load  is  not  as  great  as  the  Lake  Shore's  was 
10    years    ago.     This    is    accounted    for    by    the 
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fact  that  the  latter  road  is  nearly  straight,  with 
liglit  grades,  while  the  former  has  hills  that  are 
possibly  three  times  as  steep. 

We  must  not  confuse,  however,  the  train 
loads  given  in  the  table  with  what  is  actually 
hauled  by  the  locomotives,  as  the  Lake  Shore 
road  has  engines  which  can  haul  3,000  tons  or 
more  back  of  the  tender.  The  figures  are  the 
average  train  loads  for  main  line  and  branches, 
and,  moreover,  do  not  include  the  weight  of 
the  cars  themselves,  which  may  run  from  one 
half  to  one  and  one  half  times  the  load,  de- 
pending upon  whether  it  is  heavy  or  bulky. 
One  of  the  transcontinental  lines  recently 
grouped  its  locomotives  so  that  trains  of  from 
l.,350  to  2,600  tons  could  be  hauled  westbound, 
that  is,  the  load  back  of  the  tender  lay  between 
those  limits  for  different  portions  of  the  line, 
the  engines  being  distributed  according  to  the 
grades,  so  that  a  constant  train  load  could  be 
taken  as  far  as  possible.  The  first  450  miles 
were  of  undulating  profile,  having  .8  per  cent, 
grades  and  1,50a  tons  were  pulled  over  this 
portion.  Beyond  this  the  grades  were  lighter, 
and  with  helpers  at  critical  points  the  train  load 
was  2,400  tons  for  a  distance  600  miles.  The 
following  500  miles  had  very  heavy  mountain 
grades,  and  even  with  three  large  engines  the 
load  was  reduced  to  1,500  tons.  One  hundred 
miles   of   descending   grades   permitted   one   en- 


noticed  that  generally  the  cost  has  risen  in  this 
period,  while  it  fell  before;  but  we  also  sec 
that  the  greatest  increase  in  tonnage  per  train 
mile  was  made  in  the  previous  five  years. 

Examine,  for  instance,  the  Northern  Pacific 
record,  where  the  cost  dropped  from  .70  to  .47 
between  1897  and  1900,  and  the  train  load  in- 
creased from  230  to  391  tons,  whereas,  from 
1900  to  1904  the  load  has  only  increased  12  tons 
(from  .391  to  403),  and  the  cost  is  about  the 
same,  viz.,  .46  cents.  So,  also,  for  the  C,  M. 
&  St.  P.,  the  weight  of  train  increased  from 
152  to  285  tons,  and  the  cost  dropped  from 
67  to  56  cents  between  1895  to  1902.  but  since 
then  the  train  load  has  decreased  slightly  and 
the  cost  has  risen  to  .59.  In  this  case  also  tli'- 
lowest  cost  was  accomoanied  by  the  heaviest 
train.  The  Illinois  Central,  C.  &  N.  W.,  and 
Great  Northern  also  show  that  the  lowest  co't 
corresponded  to  the  years  of  heaviest  train 
loads.  Some  of  the  other  roads  show  a  sli,ght 
increase  in  cost  in  connection  with  a  slight  in- 
crease in  weight  of  train,  but  this  is  due  no 
doubt  to  heavier  charges  for  labor  and  material 

In  order  to  haul  such  trains  much  heavier 
locomotives  are  needed,  and  the  following  table 
gives  the  principal  elements  of  the  heaviest 
freight  locomotives  that  were  built  during  cor- 
responding years  as  given  in  the  engineering 
journals : 


ITEMS. 


Total  weight  in  tons 

Adhesive  weight  in  tons 

Tractive  force  in  pounds 

Heating  surface  in  square  feet 
Grate  area 


iSqS 

1896 

1897 

J898 

1899 

J  900 

igoi 

1902 

1903 

87. ■; 

92.5 

86.0 

■  IS- 

no. 

I2S- 

105. 

132. 

142. 

!5  0 

7S-0 

62.5 

102. 

92-5 

112. 

Q2.5 

117. 

117. 

38,000 

38,010 

26,000 

S3.o°o 

50,000 

64,f 00 

49.000 

62,000 

6t,coo 

2,300 

2,900 

2,900 

3,300 

3>500 

3,800 

3,600 

5,400 

4,Soo 

35 

35 

34 

35 

49 

42 

52 

59 

58 

/67. 

167. 

70,000 

5.600 

7» 


gine  to  take  2,600  tons,  but  beyond  tliis  addi- 
tional mountain  ranges  required  the  tonnage 
to  be  cut  in  half  to  tidewater  600  miles  further. 
Thus  the  train  would  be  broken  nine  times  in 
covering  2,300  miles  of  road,  but  the  profile 
and  available  locomotives  did  not  permit  of  a 
closer  adjustment.  This  gives  some  idea  of  the 
diversity  of  conditions  with  which  large  sys- 
tems have  to  contend. 

The  partial  effect  attributable  to  increase  in 
weight  of  train  is  shown  in  the  following  table 
which  gives  the  average  cost  of  hauling  one  ton, 
one  mile  in  cents,  during  the  same  period.  It 
must  be  remembered  that  there  are  many  other 
items  besides  the  weight  of  train  which  effect 
this  cost,  as  variation  in  price  of  materials  and 
labor.  These  latter  have  increased  consider- 
ably within   the   last  five  years,   and   it   will   be 


Of  course,  the  introduction  of  large  loco- 
motives when  purchased  in  considerable  num- 
bers, will  have  an  immediate  eft'ect  upon  the 
average  train  load,  but  even  if  the  total  power 
of  the  road  has  a  10  per  cent,  increase  in  large 
engines,  the  general  average  would  be  but 
slightly  raised.  The  C.  &  N.  W.  found  that  in 
30  years  the  average  tractive  force  of  its  loco- 
motives on  its  lines  had  increased  150  per  cent, 
which  would  mean  a  corresponding  increase  in 
train  load,  but  we  find  that  in  ten  years  alone 
this  road  has  nearly  doubled  its  wei.ght  of  trains. 
This  indicates  that  the  increased  size  of  loco- 
motives is  not  alone  responsible  for  heavier 
trains,  and  while  double  heading  has  made  some 
increase  there  is  no  doubt  but  that  the  system 
of  tonnage  rating  is  responsible  for  a  large  pro- 
portion of  the  increase.     When  locomotives  are 
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loaded  by  actual  weight  of  train  instead  of  by 
number  of  cars,  as  was  formerly  the  practice, 
the  full  power  of  the  engine  can  be  utilized 
and  heavier  average  trains  can  be  hauled. 

There  are  limits,  however,  which  should  be 
observed  in  this  practice,  and  while  some  dis- 
patchers thought  that  if  a  heavy  train  was  good 
practice  a  heavier  one  would  be  still  better,  and 
loads  were  added  until  the  engine  could  hardly 
ascend  the  maximum  grades,  it  has  been  fre- 
quently demonstratcKl  that  it  is  not  only  impos- 
sible to  obtain  a  large  monthly  freight  move- 
ment per  engine  by  such  overloading  but  it  is 
also  usually  a  very  expensive  practice ;  that  is 
that  if  we  wish  to  obtain  the  greatest  ton  mile- 
age from  a  locomotive  during  a  period  of  time, 
and  also  operate  at  the  lowest  possible  cost, 
we  must  usually  attach  a  considerably  lighter 
train  than  tlie  maximum  which  could  possibly 
be  taken  over  the  heavy  grades. 

The  tractive  force  of  simple  locomotives  at 
slow  speeds  (8  to  lo  miles  an  hour)  is  taken 
as  eight-tenths  of  the  product  of  the  boiler  pres- 
sure in  pounds  per  square  inch,  the  square  of 
the  cylinder  diameter  in  inches  and  the  stroke 
of  the  piston  in  inches,  divided  by  tl\e  diameter 
of  the  driving  wheel  in  inches.  This  tractive 
force  is  at  the  rail  and  the  weight  upon  the 
drivers  must  be  at  least  four  times  as  great  as 
the  tractive  force.  A  train  can  be  hauled  when 
the  resistance  (including  engine  and  tender  as 
cars)  does  not  exceed  the  tractive  force. 

The  resistance  must  be  figured  for  speed, 
grade  and  curvature  and  also  for  inertia  when 
starting  or  accellerating  trains.  The  speed  re- 
sistance below  20  miles  an  hour  can  not  be 
expressed  by  any  regular  rule,  and  amounts  to 
about  as  follows  :  s  miles  an  hour,  5  lbs.  per  ton : 
10  miles  an  hour,  55/2  lbs.  per  ton:  15  miles  an 
hour,  6  lbs.  per  ton,  and  at  20  miles  an  hour, 
7  lbs.  per  ton.  Above  this  speed  the  resistance 
in  pounds  per  ton  is  generally  taken  as  one- 
fourth  of  the  speed  in  miles  per  hour  plus 
two  pounds:  at  20  miles  an  hour  this  also  gives 
7  lbs.  per  ton ;  and  the  weight  of  the  engine 
and  tender  must  be  included  as  well  as  the 
weight  of  the  cars. 

For  the  resistance  due  to  grades  we  must 
know  the  amount  of  ascent  either  in  feet  per 
mile  or  in  per  cent  of  length.  The  resistance 
per  ton  will  be  .38  times  the  number  of  feet 
rise  per  mile  of  track,  or  20  times  the  per  cent 
of  rise  when  stated  as  a  percentage,  that  is, 
20  pounds  per  ton  for  a  i  per  cent  grade.  Cur- 
vature has  a  resistance  of  about  .7  pounds 
per  ton  per  degree  of  curvature,  but  it  is  prob- 
able that  locomotives  with  long  rigid  wheel-base 
about  double  these  figures. 

It  requires  a  great  deal  of  power  to  accel- 
lerate  a  train,  that  is  to  bring  it  to  a  given  speed 
from  rest,  or  from  a  lower  speed  to  a  higher 
speed.  Including  the  rotative  inertia  of  the 
wheels  and  axles  it  is  necessary  to  exert  a  force 
in  pounds  per  ton  equivalent  to  70  times  the 
square  of  the  speed  in  miles  per  hour  divided 
by  the  distance  in  feet  in  which  the  accellera- 
tion  is  to  be  effected,  or  95.6  times  the  speed  in 
miles  per  hour  divided  by  the  time  in  seconds, 
if  time  instead  of  distance  be  considered  in  the 
calculations.  If  the  speed  is  to  be  increased 
from  a  lower  one  to  a  higher  one  then  in  the 
first  case  we  should  substitute  the  difference  be- 
tween   the    squares    of    the    speeds    and    in    the 


latter  case  the  difference  between  the  lower  and 
higher  speeds.  In  all  cases  the  weight  of  the 
engine  and  tender  must  be  included  in  making 
up  the  total  resistance  and  this  total  must  not 
exceed  the   tractive   force  as  determined  above. 

The  relative  weight  of  cars  and  their  loads 
also  enters  into  the  problem.  It  has  been  found 
by  experiment  that  empty  cars  on  a  level  track 
require  a  much  greater  force  per  ton  to  haul 
them  than  when  heavily  loaded,  this  being  due 
no  doubt  to  the  fact  that  the  wheel  and  axle 
friction  has  a  smaller  total  weight  into  which 
to  be  divided.  As  a  matter  of  fact  it  was  neces- 
sary to  allow  about  30  per  cent  on  a  level  for 
empty  cars  over  a  similar  total  tonnage  of 
loaded  cars.  The  resistance  of  a  train  can  be 
considered  as  depending  both  upon  the  number 
of  cars  and  the  total  weight  and  it  has  been 
suggested  that  this  total  resistance  might  be 
taken  as  3.5  times  the  weight  of  the  train  in 
tons  of  2,000  lbs.  plus  50  times  the  number  of 
cars  in  the  train,  the  resistance  so  figured  being 
in  pounds  at  the  tender  drawbar,  and  on  a 
straight  level  track  with  speeds  not  exceeding 
10  miles  an  hour.  From  this  rule  we  find  that 
a  car  weighing  16  2/3  tons  would  have  a  re- 
sistance of  6.5  lbs.  per  ton,  one  of  331/3  tons 
a  resistance  of  5  lbs.  per  ton  and  one  of  50  tons 
total  weight  a  resistance  of  only  4.5  lbs.  per  ton. 

Thus  we  see  that  the  advent  of  50  ton  cars 
has  the  effect  of  reducing  the  train  resistance 
not  only  by  their  lighter  weight  per  unit  of 
capacity  but  also  by  the  fad  that  heavier  loads 
are  carried  on  an  equal  number  of  wheels.  Ten 
years  ago  there  were  few  cars  of  greater  ca- 
pacity than  30  tons,  and  now  50  tons  of  coal 
and  ore  are  quite  common.  These  high  capacity 
cars  generally  have  steel  frames  and  weigh  little 
more  empty  than  the  30  ton  cars  w'ith  wooden 
frames  of  previous  years.  The  draft  gear  is  of 
course  very  much  more  heavily  strained  than 
formerly,  as  the  first  car  in  the  train  must  take 
the  total  pull  of  the  one  or  more  locomotives 
at  the  head  of  the  train ;  this  has  led  to  the 
introduction  of  friction  draft  gears  instead  of 
entire  dependence  upon  springs.  The  steel  sills 
are  much  better  able  to  stand  the  heavy  pulling 
and  buffing  strains  than  the  old  time  wooden 
sills  and  while  the  cost  is  considerably  greater 
(about  $200  or  $300  per  car)  the  evidence  at 
this  time  indicates  a  much  longer  life  and  use- 
fulness for  the  steel  cars  and  a  decreased  cost 
of  repairs.  q    r    Henderson, 

Author  ^Locomotive  Operation.'' 

Railway  Heavy  Passenger  Trains.  Like 
everything  else  in  railroading  the  heavy  passen- 
ger train  of  to-day  is  a  creature  of  evolution. 
Heavy  long-distance  trains  were  an  impossibil- 
ity before  the  development  of  safety  appliances 
and  the  inventions  of  Westinghouse  and  Pull- 
man and  before  the  consolidation  of  connecting 
lines  had  proceeded  to  a  sufficient  extent  to  per- 
mit of  the  passage  of  trains  for  many  hundreds 
of  miles  over  tracks  under  one  management. 
Friendly  co-operation  between  connecting  linos, 
indeed,  is  the  distinguishing  feature  of  these  fa- 
mous trains. 

The  "  Flying  Yankee."  one  of  the  first  of 
these  trains,  beginning  service  in  1884  between 
Saint  John  and  Boston,  is  still  in  service.  It 
consists  regularly  of  ten  cars,  a'l  vestibuled.  and 
uses  the  tracks  of  three  railroad  companies  to 
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accomplish  its  daily  journey.  The  Cleveland, 
Cnicinnati,  Chicago  and  St.  Louis,  better  known 
as  the  Big  Four  Route,  sends  it  Florida  Special 
from  Chicago  and  Cleveland  to  Saint  Augus- 
tine, and  claims  patronage  on  the  ground  that 
the  traveler  is  but  one  night  out  from  Chicago. 
This  train  is  taken  up  by  llie  Queen  and  Cres- 
cent Route  at  Cincinnati,  the  Southern  Railway 
at  Chattanooga,  and  the  Florida  East  Coast  Rail- 
way at  Jacksonville.  Another  heavy  long-dis- 
tance train  is  the  Washington  and  Southwestern 
Limited  of  the  Southern  Railway.  It  has  been 
operated  in  daily  service  for  fifteen  years. 
Using  the  Pennsylvania  Railroad  from  New 
York  to  Washington,  the  Soutliern  Railway 
takes  the  train  in  charge  to  Atlanta  over  its 
own  tracks.  Here  the  .Vtlanta  and  West  Point 
and  the  Western  Railway  of  Alabama  are  called 
into  service  for  the  journey  to  Montgomery, 
and  from  this  point  to  its  linal  stopping  place — 
New  Orleans — the  Louisville  and  Nashville  is 
used.  The  equipment  is  exclusively  of  high 
grade,  heavy  Pullman  standard,  including  club 
and  smoking  cars,  drawing-room  sleeping  cars 
and  observation-library  cars,  besides  a  heavy 
dining  car. 

A  notable  instance  of  co-operation  in  throu.eh 
service  of  he.avy  trains  is  furnished  by  the 
Missouri  Pacific,  the  Iron  Mountain,  the  Texas 
and  Pacific,  tlie  International  and  Great  North- 
ern, and  the  National  Lines  of  Mexico,  in  the 
recent  establishment  of  the  Mexico-Saint  Louis 
Special.  This  train  leaves  Saint  Louis  serni- 
weekly  on  Tuesdays  and  Fridays,  and  occupies 
fifty-five  hours  in  the  journey  to  the  City  of 
Mexico.  No  higher  grade  of  service  has  ever 
been  attained  between  this  country  and  Mexico 
than  is  that  of  this  solid  vestibuled  train.  See 
R.MLW.w  Systems  and  R.\ilw.\y  Traffic. 

Railwray  Hospitals,  in  the  United  States. 
When  the  question  of  hospital  relief  of  the  rail- 
way employees  of  this  country  is  compared  with 
other  countries,  particularly  the  European,  the 
investigator  will  be  surprised  and  shocked  to 
find  how  inadequate  and  inferior  are  the  pro- 
visions made  in  the  Unfted  States,  in  compari- 
son to  those  in  Russia,  Germany,  France, 
England  and  other  countries.  W.  H,  Ballou 
writing  on  this  subject,  says: 

It  is  to  be  regretted  that  the  story  of  the  injured 
American  railway  employee  is  not  wholly  flattering 
to  this  nation,  and  that  to  tell  it  truthfully,  even  with  its 
hopeful  features,  followed  by  the  story  of  the  Russian 
railway  employee,  must  necessarily  redound  to  tne  ^lory 
of  Russia.  Incapacitate  a  Russian  railroad  man,  i.ow- 
ever  high  or  humble,  and  he  and  his  family  become 
the  wards  of  the  government  so  long  as  they  live.  1  be 
American  railway  employee  often  has  only  his  brother- 
hood or  labor  organization  on  which  he  can  rely  some- 
what in  case  of  death  or  accident.  Apparently  there 
is  nothing  for  his  family  except  his  small  savings,  it 
anv  and  his  small  share  of  a  brotherhood  or  associa- 
tion insurance  fund,  excepting  on  a  few  lines,  in  case 
of  his  death,  his  family  must  practically  become  their 
own  bread  winners.  If  he  is  maimed  he  is  probably 
taken  to  the  nearest  public  hospital  if  in  a  populous 
district,  or  he  may  be  thrown  on  the  liberality  of  the 
nearest  farm-house  and  country  doctor.  If  incapaci- 
tated for  life  he  often  becomes  an  object  of  charity, 
or  if  arrangements  can  he  made  for  his  care  at  a  very 
small  cost  his  brotherhood  and  the  several  organizations 
to  which  he  belongs  assess  themselves  for  his  main- 
tenance What  to  do  with  incapacitated  employees  has 
ever  been  a  problem   for  the  railway  man. 

It  cannot  be  stated  that  this  subject  has  not 
received  thorough  investigation.  No  subject  in 
connection  with   railway  management   has   been 


any  more  thoroughly  and  intellectually  studied. 
The  conditions  existing  in  this  country  are  so 
radically  different  from  those  existing  in  Euro- 
pean countries,  as  to  make  it  a  problem  in  polit- 
ical economy  far-reaching  and  excessively  diffi- 
cult of  solution.  Charles  Francis  Adams,  Dr.  W. 
T.  Bernard,  W.  T.  Kirkman,  Samuel  R.  Barry, 
K.  H.  Wade,  R.  F.  Smith,  and  a  host  of  others, 
have  studied  this  question  and  written  exten- 
sively. It  is  to  be  deplored  that  neither  pro- 
ductive co-operation,  nor  profit-.sharing  plans 
have  demonstrated  their  practicability  and  mag- 
nificent effects  in  influencing  industrial  interests. 
It  is  reasonable  to  believe  that  all  earnest,  sen- 
sible men,  be  they  the  chief  executives  of  large 
industries  or  not,  would  hail  with  pleasure  any 
solution  to  the  labor  question. 

It  will  be  manifest  to  the  most  casual  in- 
vestigator that  the  advancement  in  relief  meas- 
ures in  this  country  is  slow  and  halting,  but 
while  various  forms  of  relief  measures  are  far 
behind  the  European  countries,  it  is  an  un- 
doubted fact  that  no  form  of  labor  as  a  mass 
is  as  highly  paid  as  railway  labor  is  in  this 
country ;  the  wages  paid  to  the  railway  employee 
would  be  sumptuous  pay  for  many  professional 
men  in  Europe.  The  Interstate  Commerce  Com- 
mission states  that  60  out  of  350  railway  com- 
panies have  an  insurance  or  guaranty  fund, 
or  hospital  fund,  or  relief  association  affording 
aid  in  various  degrees  to  employees,  or  both  co- 
operating on  some  mutual  plan,  13  companies 
make  distinct  provision  for  superannuated  em- 
ployees when  disabled  by  accident ;  125  compa- 
nies give  preference  to  employment  for  service  for 
which  they  are  qualified,  or  provide  in  divers 
ways  and  degrees  during  disability  at  the  com- 
panies' expense ;  225  do  not. 

The  hospital  departments  differ  from  relief 
associations  in  the  fact  that  the  relief  depart- 
ments are  essentially  insurance  companies  insur- 
ing the  sick  and  injured  employees  for  loss  of 
time  in  sickness,  and  injury  and  death  benefits 
to  family.  The  rate  of  assessments  in  relief 
associations  ranges  from  75  cents  to  $3.75  a 
month.  We  will  name  only  the  best  form  of 
relief  associations,  as  being  those  of  the  Penn- 
sylvania Railroad  Company,  the  Baltimore  & 
Ohio,  the  Chicago,  Burlington  &  Quincy,  and  the 
Delaware,  Lackawanna  &  Western,  while  the 
Northern  Pacific  Company  has  a  mixed  hospital 
department  and  relief  association.  The  Penn- 
sylvania Railroad  Relief  Association  and  the 
Baltimore  &  Ohio  have  had  pension  features 
operative.  Hospital  departments  differ  from 
relief  associations  in  the  fact  that  an  employee 
signing  the  application  for  membership  in  a 
relief  association  signs  away  his  rights  as  a 
litigant  for  injuries  received,  and  accepts  in 
lieu  thereof  sick,  injury,  pension  and  death  bene- 
fits. Membership  in  hospital  departments  have 
no  connection  with  the  future  litigation  of  an 
injured  employee.  The  average  rate  of  assess- 
ments in  hospital  departments  are  2Sc  and  50c 
monthly.  For  the  assessment  the  hospital  de- 
partment gives  treatment  for  all  diseases  (except 
those  arising  from  vicious  acts),  and  for  all 
injuries.  The  monthly  assessment  is  contributed 
for  the  purpose  of  sustaining  the  hospital  depart- 
ment. .Ml  compensations  for  injuries  received 
are  settled  for  by  the  companies  according  to 
legal  merit  in  each  case  through  claim  and  legal 
departments. 
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Hospital  departments  upon  railroads  in  the 
United  States  were  established  as  a  matter  of 
necessity  and  economy,  as  railways  were  built 
and  extended  over  trackless  plams  or  among 
tortuous  passes  and  canons  of  mountain  ranges, 
in  thinly  peopled  regions,  and  it  was  at  times 
iitterlv  impossible  to  obtain  medical  relief.  It 
soon  'became  demonstrated  that  the  indiscrim- 
inate employment  of  medical  men  whose 
sympathy  and  warped  judgment  when  treating 
either  injured  railway  passengers  or  employees 
made  prejudiced  and  unjust  witnesses  in  case 
of  litigation,  and  thus  became  extravagant  fac- 
tors. Again,  it  was  shown  that  a  trained  corps 
of  experienced  surgeons  when  employed  by  the 
railway  companies  were  enabled  (owing  to  ex- 
tended experience  and  consequent  education),  to 
be  more  competent  to  obtain  better  results  in 
the  treatment  of  these  (railway)  injuries  than 
the  inexperienced  and  imperfectly  trained.  The 
first  hospital  department  organized  upon  any 
railway  in  the  United  States  possessing  the 
characteristics  of  hospital  department  as  now 
organized,  was  developed  by  the  late  Col.  A.  N. 
Towne,  second  vice-president  and  general  man- 
ager of  the  Southern  Pacific  Railway.  This  hos- 
pital department  was  organized  in  California  in 
1868,  and  was  at  first  maintained  by  voluntary 
assessments,  but  this  form  of  assessment  not 
being  self-sustaining,  the  assessments  were  made 
obligatory  upon  each  and  every  employee  of  the 
Southern  Pacific.  It  was  not  until  11  years 
after  that  the  Missouri  Pacific  Company  organ- 
ized its  hospital  department,  shortly  after  the 
late  Jay  Gould  began  the  formation  of  the 
Missouri  Pacific  system.  As  each  new  road 
was  added  the  hospital  department  extended  over 
it.  The  Missouri  Pacific  system  then  included 
the  Missouri  Pacific  Company  and  branches,  the 
Missouri,  Kansas  &  Te.xas,  the  Saint  Louis,  Iron 
IMountain  &  Southern,  the  Texas  &  Pacific,  the 
International  &  Great  Northern,  the  Wabash 
East  and  the  Wabash  West.  Afterward  the 
Atchison,  Topeka  &  Santa  Fe,  the  Gulf,  Colo- 
rado &  Santa  Fe  of  Texas  were  started,  and  at 
the  present  time  there  are  17  companies  having 
organized  hospital  departments,  treating  annually 
over  268,000  patients. 

In  the  formation  of  hospital  departments,  the 
circular  issued  by  the  management  of  the  rail- 
way constitutes  the  source  and  directions  for 
collecting  deductions  to  constitute  a  hospital 
fund.  It  is  not  necessary  to  give  the  rules  in 
full,  but  the  following  will  answer : 

1.  On  wages  earned  of  $50.00  and  over  per  month 
a  deduction  of  50  cents  shall  be  made.  On  wages 
earned  of  under  $50.00,  a  deduction  of  25  cents  shall 
be  made. 

2.  No  deduction  will  be  made  when  the  amount 
earned   is   less   than    $1.35    in  any   one   month. 

3.  Any  employee  who  may  be  taken  sick  shall  be 
entitled  to  admission  to  the  hospital  upon  presentation 
of  certificate  signed  by  his  (or  her)  foreman,  approved 
by  the  head  of  that  department  of  the  company  s  ser- 
vice. 

4.  Patients  received  at  the  hospitals  and  emergency 
stations  will  be  provided  by  the  institution  witlt  every- 
thing necessary  to  their  careful  and  comfortable  treat- 
ment, so  long  as  they  obey  the  rules  established  for 
their  protection  and  require  the  professional  service 
of    a   surgeon    or    physician. 

5.  Any  employee  receiving  a  certificate  of  disability, 
signed  and  approved  as  above,  will  be  entitled  to 
receive  from  the  head  of  his  department  a  pass  to 
the   hospital    from   any   point   on   the   line. 

Local  surgeons  are  appointed  along  the  line 
ranging  from  30  to  50  miles  apart.     All   local 


surgeons  are  under  contract,  and  the  fee  bill 
for  services  is  contained  in  the  contract.  The 
following  explains  the  manner  in  which  acci- 
dents are  cared  for: 

INSTRUCTIONS  TO  EMPLOYEES  AND  OTHERS  FOR  THEIR  GUID- 
ANCE IN  CASES  OF  ACCIDENT  RESULTING  IN  PERSONAL 
INJURY. 

1.  All  cases  of  accident  where  an  employee  or 
other  person  is  injured,  notify  at  once  the  chief  sur- 
geon of  the  same,  and  place  the  injured  person  in  the 
care  of  the  nearest  division  surgeon  or  local  surgeon 
as   soon    as    possible. 

2.  When  the  injured  person  is  able  to  be  moved 
take  or  send  him  to  the  nearest  division  surgeon  or 
local  surgeon  in  the  direction  in  which  the  first 
train  is  going,  notify  the  local  surgeon  by  wire  of  his 
coming  and  the  character  of  his  injury. 

3.  In  case  the  injured  party  cannot  be  moved,  place 
him  in  the  care  of  the  nearest  local  agent,  who  will 
take  charge  of  him,  and  notify  at  once  the  nearest 
divison  or  local  surgeon. 

4.  No  surgical  operation  shall  be  performed  uiUil 
the  arrival  of  the  division  surgeon  or  local  surgeon, 
unless  it  may  be  required  for  the  immediate  safety  of 
the   patient. 

5.  In  cases  of  accident,  when  a  number  of  persons 
are  injured,  procure  at  once  the  services  of  competent 
surgeons  in  the  immediate  vicinity  and  give  every 
attention  and  care  to  the  wants  of  the  injured.  Notify 
division  or  local  surgeon  in  each  direction"  and  the 
chief  officers  of  the  road  by  wire,  giving  particulars, 
number  injured,  and  what  is  required  for  their  relief. 

6.  Tramps,  children,  and  other  persons  iiot  em- 
ployees, injured  by  their  own  carelessness,  in  jumping 
on  or  ofT  trains,  must  be  sent  to  their  homes,  or  placed 
in  charge  of  local  relief  authorities. 

7.  In  case  of  injury  resulting  in  death  of  party, 
notify  coroner  at  once,  and  await  the  direction  of  the 
chief   surgeon    as   regards  disposition   of   remains. 

8.  Stretchers  for  the  convenience  of  injured  and 
sick  are  to  be  found  on  all  train  baggage  cars,  and 
at  all  points  where  local  surgeons  are  stationed. 

INSTRUCTIONS    IN    CASE    OF    SICK-    EMPLOYEES. 

1.  Sick  employees  desiring  hospital  benefits  must 
procure  from  their  foreman  certificates  (furnished  them 
for  this  purpose)  which  when  presented  at  either  of  the 
above-mentioned  hospitals,  will  entitle  them  to  admission 
or  treatment,  as  they  may  desire,  except  chronic 
disease   and   those  arising  from   vicious  acts. 

2.  Employees  desiring  medicine  can  apply^  for  the 
same  at  hospital  and  emergency  stations.  These  ap- 
plications for  medicine  must  be  signed  by  the  foreman, 
otherwise    they    will    not    receive    attention. 

3.  Passes  will  be  supplied  all  employees  by  heads 
of  departments  for  transportation  to  the  various  hos- 
pitals. In  case  of  emergency  when  delay  would  arise 
in  procuring  a  pass,  notify  chief  surgeon  by  wire, 
and    transportation    will    be    arranged    at    once. 

4.  Applications  for  medicines  should  be  addressed 
to  chief  surgeon. 

The  hospital  fund  being  now  established, 
chief  surgeon,  division  surgeons  and  local  sur- 
geons appointed,  local  surgeons'  reports  fur- 
nished and  various  forms  needed  supplied.  In 
the  start  of  any  hospital  department  the  railway 
company  supplies  the  hospital ;  besides  supplying 
transportation  to  and  from  the  hospital  or  ' 
hospitals,  and  emergency  stations.  The  company 
collects  and  audits  and  has  general  supervision 
of  the  hospital  fund.  It  assumes  all  the  respon- 
sibility in  case  of  an  inadequacy  of  the  fund  to 
meet  all  obligations  brought  against  the  hospital 
department.  Besides  having  division  and  local 
surgeons  in  hospital  department,  each  hospital 
in  the  department  has  a  competent  corps  of  sur- 
geons, from  two  to  five  hospital  internes,  all 
necessary  specialists,  such  as  the  oculist,  the 
aurist,  throat  and  lung  specialist,  the  derma- 
tologist, neurologist,  and  the  bacteriologist.  The 
specialists  employed  upon  the  hospital  stafif  are 
generally  medical  men  of  high  reputation.  Pre- 
scriptions are  filled  and  sent  out  to  any  employee 
making  proper  application.  Trusses,  elastic 
bandages,  various  minor  prothetic  agents,  are 
sent   when    requested.     Large   systems   like   the 
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Atchison,  Topeka  &  Santa  Fe,  the  Southern 
Pacific,  and  the  Missouri  Pacific,  having  more 
than  one  hospital  situated  in  different  regions  of 
country,  are  enabled  to  make  an  interchange  of 
patients  where  climate  may  be  beneficial.  The 
consumptives  sent  to  climates  having  favorable 
surroundings  and  proper  altitude.  Employees 
suffering  from  catarrhal  and  rheumatic  troubles 
are  sent  to  hospitals  built  in  the  warm  regions 
of  the  South.  This  interchange  of  patients  cost 
the  sick  railway  employee  nothing  but  the  small 
sum  of  money  used  in  buying  sustenance  from 
one  point  to  another.  Where  prominent  water- 
ing places  such  as  Hot  Springs  are  on  the  line 
of  road,  local  surgeons  are  stationed  for  the 
purpose  of  treating  sick  employees. 

The  benefits  of  the  hospital  department  hav- 
ing broadened  out  in  every  direction  for  the 
benefit  of  the  sick  and  injured  employee,  the 
most  casual  investigation  will  show  that  these 
departments  are  all  well  patronized.  In  the 
matter  of  sanitation  and  hygiene,  these  depart- 
ments have  been  very  efficient  and  useful,  issuing 
from  time  to  time  circulars  for  the  guidance 
of  the  employee  during  the  prevalence  of  epi- 
demic or  endemic  trouble;  also  in  investigation 
of  the  sanitary  condition  of  depots,  shops,  and 
section  houses,  and  doubtful  water  supply.  At 
this  juncture  a  description  of  the  manner  in 
which  the  larger  hospital  departments  and  asso- 
ciations are  administered,  there  being  differences 
concerning  the  benefits  obtained  by  the  employee 
and  the  form  of  government  controlling  the 
collected  hospital  or  association  fund. 

The  Southern  Pacific  Hospital  Department 
has  one  general  hospital  in  San  Francisco,  Cal., 
costing  $160,000,  besides  having  six  division 
hospitals,  and  nine  emergency  stations.  These 
hospitals  and  emergency  stations  in  1903  treated 
58,220  patients ;  3.395  were  in-patients,  the  bal- 
ance were  out-patients.  This  department  gives 
the  following  benefits :  hospital  treatment,  med- 
ical and  surgical  outside  of  hospitals,  medical 
End  surgical  dressings,  artificial  limbs  and 
appliances,  accommodations  at  railway  and  con- 
tract hospitals  for  dependent  members'  families. 
The  government  of  the  hospital  fund  is  by  the 
general  officers  and  chief  surgeon  of  the  South- 
ern Pacific  Company. 

The  Jlissouri  Pacific  Hospital  Department 
is  governed  by  the  vice-president,  general  man- 
ager and  chief  surgeon,  and  has  one  general 
hospital  in  Saint  Louis,  costing  $110,000,  one  di- 
vision hospital,  12  emergency  stations,  with  six 
contract  hospitals.  It  has  the  following  benefits: 
medical  and  surgical  treatment  at  hospitals  and 
emergency  stations ;  supplies  surgical  dressings, 
prescriptions  sent  out  on  road,  also  supplies 
mechanical  appliances,  trusses,  artificial  eyes,  and 
various  minor  prothetic  agents ;  carries  out 
interchange  of  patients  from  one  hospital  to  an- 
other, requiring  climatic  treatment  for  sick  em- 
ployees, issues  when  needed  to  the  employee 
hygienic  and  sanitary  circulars,  and  supplying 
coffin  and  shroud  for  dead  employees.  Total 
number  of  patients  treated  42,084. —  In-patients, 
8,615:  out-patients,  33,469. 

The  Atchison,  Topeka  &  Santa  Fe  Hospital 
Association  is  governed  by  the  Atchison,  Topeka 
&  Santa  Fe  employees,  electing  annually  a  board 
of  control  and  the  chief  surgeon.  This  asso- 
ciation has  five  new  and  modern  hospitals ;  the 
Topeka    hospital    costing    nearly    $100,000.     All 


of  these  hospitals  are  owned  by  the  hospital 
association.  There  are  two  emergency  stations  at 
Denver  and  Chicago.  It  supplies  surgical  dress- 
ings, artificial  limbs,  trusses  and  mechanical 
appliances,  medical  treatment  extended  to  em- 
ployees along  the  line  of  railway  and  hospital 
benefits  at  all  of  the  hospitals ;  likewise,  inter- 
change of  patients  for  troubles  benefited  by  cli- 
mate. Total  number  of  patients  treated  by  this 
association:  surgical  cases,  4,898;  medical  cases, 
34,273.    Total  from  all  sources,  39,171. 

The  Northern  Pacific  Beneficial  Association 
of  the  Northern  Pacific  Company,  is  governed 
by  Hospital  board  elected  annually,  and  has  two 
general  hospitals,  two  division  hospitals,  and  six 
emergency  stations.  It  has  essentially  the  same 
benefits  as  the  Atchison,  Topeka  &  Santa  Fe 
Hospital  Association  and  the  Southern  Pacific. 
It  treated  33,375  patients  during  1903. 

The  Wabash  Employee  Hospital  Association 
of  the  Wabash  Railroad  Company,  has  three  di- 
vision hospitals  and  11  emergency  stations.  The 
benefits  are  the  same  as  the  Missouri  Pacific 
Hospital  Department.  It  treated  in  1903,  3,151 
surgical  cases,  22,865  medical  cases;  total, 
26,016. 

The  Saint  Louis  &  San  Francisco  Hospital 
Association,  governed  by  Employees'  Hospital 
Association,  has  one  general  hospital  and  15 
emergency  stations.  In  1903  it  treated  11,573 
medical  patients,  4,852  surgical  patients.  Total 
treated,  16,425. 

The  Denver  &  Rio  Grande  Medical  Depart- 
ment, governed  by  the  Board  of  Employees.  The 
benefits  are  the  same  as  Missouri  Pacific  Railway 
Hospital  Department.  Has  one  general  hospital, 
12  emergency  hospitals.  It  treated  in  1903,  from 
all  sources,  15,581  cases. 

The  Saint  Louis  Southwestern  Medical  De- 
partment is  governed  by  general  officers  and 
chief  surgeon,  and  has  two  hospitals.  The  bene- 
fits are  tlie  same  as  the  D.  &  R.  G.  It  treated 
in  1903,  from  all  sources,  13.809  patients. 

The  Missouri,  Kansas  &  Texas  Hospital  De- 
partment is  governed  by  the  general  officers  and 
the  chief  surgeon,  and  has  one  general  hospital 
and  nine  emergency  hospitals.  The  benefits  are 
the  same  as  the  Klissouri  Pacific  Hospital  De- 
partment. Treated  in  1903,  from  all  sources, 
9,876  patients. 

The  Texas  Midland  Hospital  Department, 
International  &  Great  Northern  Hospital  De- 
partment. Gulf,  Colorado  &  Santa  Fe  Hospital 
Association,  and  the  Chesapeake  &  Ohio  Hos- 
pital Department  have  eight  hospitals,  treating 
annually  nearly  19,726  patients.  The  benefits  are 
the  same  as  Saint  Louis  &  Southwestern.  Hos- 
pital departments  upon  railways  enable  the  em- 
ployee belonging  to  these  departments  to  obtain 
compensation  for  personal  injuries  and  perma- 
nent disability  far  in  excess  of  what  the  employee 
could  possibly  obtain  when  working  upon  a 
railway  not  having  hospital  department.  Labor 
organizations  predominate  upon  Western  sys- 
tems. Each  branch  of  service  has  its  own  labor  or- 
ganization. Thus  the  engineer  belongs  to  the 
Brotherhood  of  Locomotive  Engineers :  the  con- 
ductor to  the  Order  of  Railway  Conductors:  the 
fireman  to  the  Brotherhood  of  Locomotive  Fire- 
men ;  the  brakeman  and  switchman  belong  to 
the  Brotherhood  of  Railway  Trainmen,  etc. 
Each  of  these  orders  has  its  own  insurance 
features,  the  orders  aiming  to  become  thoroughly 
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protective,  sustaining  their  members  when  in  en- 
forced idleness,  ensures  tliem  against  permanent 
disability,  and  members'  families  by  payment  of 
death  benefits.  Suppose  that  a  locomotive  en- 
gineer has  been  permanently  disabled,  he  at  the 
time  of  his  permanent  disability  is  employed  upon 
a  railway  having  a  completely  equipped  hospital 
department.  He  is  treated  free  of  charge  from 
a  year  to  a  year  and  a  half  and  more,  that  is, 
until  well.  During  the  time  the  employee  is 
disabled  he  is  supplied  with  all  necessary  medical 
and  surgical  treatment,  for  which  he  has  paid 
50  cents  a  month,  or  $6  a  year,  getting  a  return 
for  this  several  hundred  fold  of  that  which  he 
has  contributed.  Had  this  employee  been  com- 
pelled to  pay  for  treatment,  it  can  be  readily 
seen  what  doctor,  board,  nurse  and  other  bills 
would  amount  to.  Perhaps  this  same  workman 
has  not  accumulated  in  the  interim  of  his  labor 
enough  means  to  stand  the  expense,  still  he  re- 
ceives this  treatment  in  virtue  of  the  fact  that 
he  has  paid  his  assessment  to  the  Hospital  fund, 
which  justly  entitles  him  to  the  treatment  re- 
ceived, and  is  in  no  sense  dependent  upon  charity. 
Again,  let  it  be  understood,  that  this  same  in- 
jured man  is  a  member  of  the  relief  feature  of 
the  association  of  the  Brotherhood  of  Locomo- 
tive Engineers.  He  gets  from  this  source  from 
$1,500  to  $4,500  for  permanent  disability.  In 
addition  to  this  there  is  left  to  him  what  he 
may  get  from  the  railway  company  for  the  set- 
tlement of  his  claim.  If  he  has  been  provident, 
as  a  good  many  are,  he  may  hold  one  or  more 
policies  from  one  of  the  regular  accident  insur- 
ance companies.  The  money  he  receives  from 
his  order  enables  him  to  take  care  of  his  family 
while  he  is  laid  up  in  process  of  treatment.  It 
is  not  a  remarkably  infrequent  thing  for  a  per- 
manentl}'  disabled  employee  to  obtain  from  $2,000 
to  $10,000,  and  in  addition  thereto  receive  from 
the  company  employment  such  as  he  can  do  in 
his  crippled  condition.  It  will  thus  be  seen 
that  many  seemingly  harsh  emergencies  are  suc- 
cessfully met,  accorded  the  best  of  medical  and 
surgical  treatment,  supplied  with  every  element 
required,  obtains  means  to  support  his  family 
while  not  earning,  and  afterward  frequently 
placed  in  a  position  where  he  is  still  competent 
to  become  a  bread-winner,  though  in  a  disabled 
condition.  In  England  many  employees  are  con- 
tented with  $500  for  permanent  disability.  With 
organized  labor  and  a  hospital  department  it  is 
certainly  in  many  instances  a  most  perfect  safe- 
guard of  the  interests  of  the  employee,  not  only 
immediate,  but  future. 

It  has  been  demonstrated  that  while  the 
surgery  of  railways  may  in  many  respects  re- 
semble other  violent  forms  of  surgery  still  an 
extended  experience  is  required  in  order  to  be 
enabled  to  accomplish  the  best  results,  so  that 
it  can  be  readily  seen  that  the  surgery  of  the 
present  demands  certain  conditions  which  cannot 
be  readily  obtained  outside  of  a  hospital.  So 
that,  if  the  result  is  to  be  considered,  whatever 
hardship  may  be  imagined  as  far  as  treatment 
at  a  hospital  is  concerned,  its  benefits  are  worthy 
of  the  sacrifice.  Secondly,  owing  to  the  excessive 
breadth  of  medicine,  owing  to  the  fact  of  its 
con,stant  improvement,  it  is  an  utter  impossibility 
for  one  man  even  to  have  a  meagre  knowledge 
of  the  entire  field  of  medicine.  .Specialism  has 
demonstrated  that  competency  only  comes  from 
study  and  experience,  and  the  results  obtained 


by  specialism  have  been  marked  and  pronounced. 
Hence,  in  well  regulated  hospital  departments 
every  necessary  specialty  is  employed,  the  oculist, 
the  aurist,  the  dermatologist,  the  throat  and  lung 
specialist,  the  neurologist,  so  that  for  the  $3  and 
$6  a  year  the  employee  has  the  advantage  of  con- 
sulting and  receiving  treatment  from  all  these 
various  forms  of  specialties,  without  any  addi- 
tional expense.  Surely  this  is  broad  enough 
when  the  small  sum  is  considered,  namely  the 
$3  and  $6  per  year  paid  in  assessments.  Again, 
they  enable  the  employee  to  be  removed  from 
unhealthy  regions  to  more  healthy  ones.  The 
management  furnishes  passes  to  and  from  any 
part  of  the  line  as  deemed  best  by  the  surgeons  in 
charge  of  its  hospitals  and  emergency  stations, 
and  employees  are  thus  brought  to  hospitals 
from  malarial  portions  of  the  country  to  non- 
malarial,  and  it  is  possible  for  the  humblest  em- 
ployee to  change  from  bad  to  more  healthy  and 
salubrious  climes.  The  hospital  department  is 
thus  enabled  to  effect  cures  by  the  fact  of  this 
change  which  otherwise  could  not  be  accom- 
plished ;  besides  they  are  enabled  to  send  the 
consumptive  to  climes  better  fitted  for  his  treat- 
ment and  care  which  a  lack  of  means  on  the 
part  of  the  employee  would  oftentimes  debar. 
See  Hospitals.  Dr.  W.  B.  Outten, 

Chief  Surgeon  Missouri  Pacific  Raitivay  Com- 
pany. 

Railway  Interchange  Car-Service.  When- 
ever traffic  demands  it,  and  physical  and  political 
connections  allow  it,  cars  are  interchanged  be- 
tween railways.  The  arrangements  under  which 
these  interchanges  are  made  vary,  but  they  are 
always  intended  in  some  sort  to  compensate  the 
car  owner  for  the  use  of  his  property  and  usually 
to  secure  its  return.  Some  of  these  arrange- 
ments, therefore,  are  based  upon  the  distance 
traveled  by  the  car  upon  foreign  rails,  others 
upon  the  time  the  car  is  away  from  home,  while 
others  yet  are  "mixed  systems"  combining  the 
bases  of  distance  and  time.  It  is  to  be  noticed 
that  where  the  interchanges  are  most  general 
the  arrangements  are  the  simplest.  Thus,  in 
Europe  where  mixed  systems  prevail  the  inter- 
change of  freight  cars  is  not  so  general  as  in 
North  America  where  a  simple  system  based  on 
time  is  in  effect.  Again,  in  North  America  the 
interchange  of  passenger  cars,  which  involves  a 
prior  agreement  as  to  whether  the  basis  of  com- 
pensation shall  be  time  or  distance,  is  not  so  gen- 
eral as  tfie  interchange  of  freight  cars,  which  is 
covered  by  this  general  and  simple  agreement. 
The  agreements  and  arrangements  covering  the 
interchange  of  cars  are  made  in  some  cases  be- 
tween two  railways,  in  others  by  associations  of 
railways,  and  in  other  cases  by  governments. 
Thus,  on  the  continent  of  Europe  interchanges 
are  arranged  by  the  government  involved,  in 
England  by  the  Railroad  Clearing  House  and  in 
North  America  by  the  American  Railway  Asso- 
ciation. 

In  Europe  and  Asia  it  is  quite  general  to 
make  a  certain  charge  per  mile  for  the  use  of 
foreign  cars  on  the  understanding  that  a  certain 
time  will  be  allowed  for  a  journey  of  a  certain 
length.  If  the  car  is  delayed  beyond  the  time 
allowed,  a  demurrage  charge  is  imposed  besides 
the  mileage.  The  various  systems  in  vogue  are 
of  a  certain  complication  involving  a  separate 
calculation  for  each  car,  and  in  some  cases  more 
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than  one  calculation.  In  America,  on  the  other 
hand,  the  tendency  has  always  been  toward  sim- 
plicity, even  when  this  sacrificed  more  essential 
conditions.  In  the  interchange  of  passenger  cars 
the  interest  of  the  car  owner  has  always  been 
conserved,  but  in  the  interchange  of  freight  cars, 
until  a  comparatively  recent  date,  the  interests  of 
the  car  owner  were  sacrificed  in  the  interest  of 
a  faulty  simplicity.  Since  the  middle  of  1892, 
however,  a  marked  improvement  has  been  made, 
and  the  car  owner  is  now  sure  of  a  certain  com- 
pensation for  every  day  his  car  is  on  a  foreign 
railway. 

The  value  and  scarcity  of  passenger  cars  has 
always  made  railways  conservative  in  their  inter- 
change. When  two  or  more  lines  regularly  in- 
terchange passenger  cars  in  America  in  "through 
service"  it  has  been  quite  general  to  equalize 
the  mileage  so  far  as  may  be  by  manipulation 
of  equipment,  so  that  the  mileage  balance  could 
be  made  as  small  as  possible,  and  this  mileage 
balance  has  generally  been  settled  on  the  basis 
recommended  by  the  American  Railway  Asso- 
ciation, which  includes  in  its  membership  all 
of  the  prominent  railways  of  North  America. 
These  mileage  rates  are  as  follows : 

Coaches,  etc.  Three  cents  per  mile. 

Baggage  cars,  etc.     One  one-half  cents  per  mile. 

In  cases  where  passenger  cars  are  loaned 
temporarily  it  has  been  more  usual  to  apply  the 
"Per  Diem"  rates  recommended  by  the  same 
body,  namely : 

Coaches,  etc.  $5  per  day. 

Baggage  cars,  etc.     ?3  per  day. 

With  freight  cars  the  case  is  different.  The 
American  Railway  Association  having  adopted 
a  set  of  "Per  Diem  Rules  Governing  Settlement 
for  the  Use  of  Freight  Cars,"  in  April,  1902,  the 
railways  of  North  America,  with  few  and  unim- 
portant exceptions,  signed  an  agreement  that 
they  would  abide  by  these  rules  for  the  space 
of  one  year  and  thereafter  upon  three  months' 
notice.  This  agreement  has  now  been  in  effect 
nearly  two  years  with  slight  amendments  in  the 
rules,  and  there  is  every  indication  that  the  ar- 
rangement will  be  a  permanent  one.  The  claim 
is  made,  with  some  show  of  justice,  that  this 
agreement  of  551  railways,  representing  a  capital 
of  over  $13,000,000,000,  if  not  the  most  impor- 
tant, is  certainly  the  most  far-reaching  agree- 
ment ever  signed.  The  rules  covered  by  this 
agreement  provide  for  a  uniform  payment  of  20 
cents  a  day  for  each  car.  If  any  road  holds  a  car 
more  than  30  days,  the  owner  upon  due  notice, 
can  increase  this  rate  to  a  dollar  a  day,  thus 
putting  into  effect  what  is  called  the  penalty  rate. 
There  are  rules  also  which  provide  a  certain  re- 
hef  for  belt  lines,  rules  providing  for  the  neces- 
sary accounting  features,  for  embargoes  and  for 
the  arbitrating  of  differences. 

Up  to  1902  the  arrangements  for  the  settle- 
ment of  freight  car  interchange  in  North  Amer- 
ica were  in  a  very  peculiar  condition.  When 
the  first  American  railways  were  built  it  was  not 
supposed  that  they  would  interchange  their  own 
cars.  Indeed,  it  was  generally  thought  that  all 
cars  would  be  provided  by  the  shippers.  The 
first  cars  interchanged  between  railways  were 
generally  not  railway  cars  but  cars  belonging  to 
•>fast  freight  lines,"  some  of  which  were  owned 


by  individuals  and  others  by  associations  of  rail- 
ways. It  was  quite  general  to  divide  the  through 
rates  charged  by  these  fast  freight  lines  on  a 
mileage  basis  and  it  was  natural  that  the  expense 
for  cars  should  be  divided  on  the  same  basis. 
The  first  rate  generally  in  effect  was  one  cent  per 
mile,  and  this  rate,  which  was  primarily  appli- 
cable to  private  line  cars  only,  was  gradually 
extended  to  such  railway  cars  as  were  inter- 
changed, the  car  resources  of  the  fast  freight 
lines  proving  inadequate  to  supply  cars  for  the 
traffic  offering.  The  first  of  these  railway  cars 
interchanged  appear  to  have  been  sent  away 
from  home  without  any  definite  understanding 
either  as  to  compensation  or  as  to  reports  of 
movements ;  but,  as  above,  the  rate  of  one  cent 
per  mile  (which  was  afterward  reduced  to 
three  fourth  of  a  cent  and  later  to  six  mills) 
came  into  general  effect,  and  it  was  arranged  by 
the  Car  .Accountants'  Association,  which  repre- 
sented most  of  the  railways  of  the  country,  that 
a  "junction  report"  should  be  sent  to  the  owner 
of  each  car  whenever  it  was  interchanged  be- 
tween foreign  railroads.  By  entering  up  these 
junction  reports  in  their  car  records  each  rail- 
way was  able  to  locate  its  cars  and  to  trace  for 
them  either  by  letter  or  by  "Car  Tracers"  or 
*Lost  Car  Agents,"  who  were  largely  employed 
to  secure  the  return  of  cars.  For,  it  should  be 
noted  that  this  mileage  system,  which  had  been 
adopted  for  the  compensation  of  car  owners,  did 
nothing  to  secure  the  return  of  cars  to  their 
owners.  Indeed,  it  w-as  cheaper  to  hold  a  car 
indefinitely  than  to  return  it,  as  the  actual  move- 
ment of  a  car  in  the  direction  of  home  cost  75 
or  60  cents  for  every  hundred  miles  it  moved, 
while  it  cost  nothing  to  keep  it  standing.  An- 
other difficulty  lay  in  the  fact  that  there  was  no 
effective  check  on  the  accounts  rendered  by  each 
railway  for  the  use  of  the  cars  of  others,  and 
there  was  some  suspicion  that  certain  mileage 
accounts  were  cut.  The  vices  of  this  system 
were  early  recognized  by  some  of  the  railways 
and  in  the  year  1S76  the  Union  Pacific  and  the 
Chicago,  Burlington  &  Quincy  arranged  to  cover 
their  own  joint  interchange  by  a  per  diem  pay- 
ment at  the  rate  of  50  cents  per  car  per  day. 
This  arrangement  continued  in  effect  for  a 
couple  of  years  with  the  result  that  the  move- 
ment of  the  cars  covered  by  this  arrangement 
was  greatly  expedited.  There  was  no  general 
agreement,  however,  with  other  railways  to  put 
this  arrangement  into  effect  and  it  was,  therefore, 
discontinued.  The  per  diem  system  was  later 
called  to  the  attention  of  the  Car  Accountants' 
Association  by  J.  T.  Rigney,  of  the  Baltimore  & 
Ohio  Railway,  who  in  1S78  read  a  paper  before 
that  body  urging  its  general  adoption.  Mr.  Rig- 
ney's  efforts  were  followed  by  W.  P.  Shinn,  who 
covered  the  system  in  an  admirable  set  of  papers 
which  did  a  great  deal  to  mold  the  opinion  of 
railroad  men  on  the  subject. 

Although  the  condition  became  worse  year 
after  year  and  the  delays  to  foreign  equipment 
became  very  serious,  especially  at  terminal  points 
where  individuals  without  capital  were  en- 
couraged by  the  mileage  system  to  undertake 
extensive  business  by  using  railway  cars  as  ware- 
houses, no  steps  were  taken  toward  the  mitiga- 
tion of  the  mileage  system  until  1888  when  it 
was  brought  before  the  Trunk  Lines,  and  .Mbert 
Fink  formulated  a  set  of  rules  covering  a  tnixed 
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system,  which  provided  for  the  payment  of  one 
half  cent  a  mile  and  15  cents  a  day  for  the  use 
of  cars.  This  plan  was  logical,  masmuch  as  the 
per  diem  rate  was  intended  to  cover  the  cost  of 
depreciation  and  interest  on  investment,  while 
the  mileage  rate  was  intended  to  cover  repairs, 
but  it  was  much  more  expensive  in  administra- 
tion than  the  mileage  rate.  Unfortunately  when 
it  was  adopted  it  was  by  two  of  the  stronger 
lines  without  consultation  with  the  rest  of  the 
country.  As  a  result  only  a  minority  of  the  rail- 
ways adhered  to  the  plan  and  after  it  had  been 
in  effect  for  a  month,  there  began  a  series  of 
secessions  of  the  railways  which  found  it  expen- 
sive in  comparison  with  the  mileage  system. 
Each  secession  made  the  system  more  expensive 
to  the  two  trunk  lines  which  had  originated  the 
experiment  and  at  the  end  of  a  few  months  the 
plan  was  definitely  abandoned. 

This  experiment  of  1888  was  very  expensive 
to  some  of  the  lines  involved  and  the  experience 
gained  showed  clearly  that  no  experiment  could 
succeed  unless  the  arrangement  was  put  into 
effect  throughout  substantially  all  the  United 
States  and  Canada  and  was  kept  in  effect  until 
sufficient  experience  had  been  gained  to  warrant 
a  change  in  the  rules.  The  failure  of  the  experi- 
ment also  cast  a  shadow  over  "mixed  car  service 
systems,"  and  subsequent  movements  have  usu- 
ally been  in  the  direction  of  a  straight  per  diem 
system.  During  the  experiment  of  1888  the  de- 
tail of  the  rules  was  referred  to  the  Committee 
on  Car  Service  of  the  American  Railway  Asso- 
ciation and  this  body  has  ever  since  had  a  gen- 
eral charge  of  the  matter.  It  had  early  formu- 
lated a  set  of  "Car  Service  Rules"  which 
included  the  practice  approved  by  the  association 
in  regard  to  the  interchange  of  passenger  and 
freight  cars,  but  these  rules  although  they  cov- 
ered fully  the  interchange  of  passenger  cars  and 
gave  many  particulars  as  to  the  proper  handling 
of  freight  cars  have  always  been  silent  as  to  the 
compensation  for  the  use  of  freight  cars  inter- 
changed. Rules  covering  per  diem  payments  for 
use  of  freight  cars  were  reported  to  the  Ameri- 
can Railway  Association  on  several  occasions 
by  the  Committee  on  Car  Service  between  1888 
and  1901,  but  the  rules  were  invariably  referred 
back  to  the  committee  or  tabled.  Another  mixed 
system,  originated  by  J.  M.  Daly,  was  also  tried 
on  seven  important  western  railways  in  1898, 
but  it  lasted  only  a  short  time. 

In  the  year  1901,  however,  the  question  was 
again  taken  up.  For  over  a  year  through  a  re- 
markable revival  of  prosperity  and  expansion 
of  industrial  enterprise,  there  had  been  a  marked 
shortage  of  cars  on  all  the  railways  in  the  pro- 
ducing sections  of  the  country,  and  these  rail- 
ways saw  their  own  cars  gradually  leaving  them 
only  to  be  delayed  without  recourse  upon  foreign 
lines.  It  was  by  no  means  unusual  for  a  rail- 
way to  see  half  of  its  freight  equipment  and 
more  on  foreign  lines,  at  a  time  when  it  could 
not  fill  its  orders  for  cars.  It  is  an  open  ques- 
tion whether  the  so-called  "car  shortage"  was 
really  a  shortage  of  cars,  a  shortage  of  terminal 
facilities,  a  shortage  of  engines,  a  shortage  of 
machine  shops  or  a  shortage  of  mechanics,  but 
it  was  evident  to  every  car  owner  that  his  cars 
were  too  long  away  from  home,  that  he  was  not 
properly  paid  for  their  use,  and  that  the  foreign 
roads  really  had  no  incentive  to  return  them.    At 


that  time  the  rate  paid  per  mile  was  six  rnills 
and  the  average  earnings  of  cars  on  foreign  lines 
was  less  than  12  cents  a  day.  This  was  evidently 
the  time  for  the  introduction  of  the  per  diem 
system. 

The  loss  to  car  owners  in  the  poor  movement 
of  their   cars   was   so   evident   that  a   group  of 
prominent  financiers  commissioned  J.  W.  INIidg- 
ley  to  investigate  and  report  upon  the  question. 
This    gentleman's     prior    experience    had    been 
chiefly  with  the  traffic  and  financial  sides  of  rail- 
ways,  but   in  the   investigation  which  he   made 
of  the  subject  he  speedily  recognized  the  advan- 
tages of  a   per  diem  system,   which   he  pointed 
out  in  a  series  of   forcible  reports  to   the   sub- 
scribers to  his  bureau,  which  were  widely  studied 
by  the  executive  and  operating  officers  of  rail- 
w-ays.      These   papers   gave    in   great   detail    the 
history  of  the  per  diem  movement  and  strongly 
urged  the  adoption  of  a  per  diem  system,  but, 
Mr.   Midgley  wisely  confined  his  efforts  to  the 
awakening  of  interest  in  the  matter  and  did  not 
attempt  to   formulate  a   working  plan.     It  was 
during  this  revival  of  interest  in  the  subject  that 
the  American  Railway  Association  met  at  Saint 
Louis  in   October  1901.     The  matter  was  care- 
fully canvassed  in  the  association  and  the  last 
report   of   the   Committee   on   Car    Service   was 
taken    from    the   table   and   referred   back   with 
instructions   to   prepare   a   practical   scheme   for 
the  introduction  of  the  per  diem  system.     This 
action  was  taken  without  opposition,  as  the  rail- 
ways    which     were     profiting    by     the    mileage 
system   did   not   apparently    realize   the   decided 
feeling  on  the  subject  and  the  far-reaching  char- 
acter  of   the   instructions   given   the   committee. 
For  the  next  six  months  the  Committee  on  Car 
Service   was   busily   occupied   in    formulating   a 
set  of  rules  for  the  per  diem  system,  in  which 
they    were    aided   by    a    large    majority    of   the 
roads  in  the  country.     The  circulars  of  the  com- 
mittee,  asking   for   information,   were   answered 
fully   and   carefully   and    the    committee    in    its 
deliberations  was,  therefore,  guided  by  the  views 
of  practically  all  the  men  in  the  country  who 
had  experience  in  car  service  matters.     At  the 
same  time  the  opposition  began  to  crystallize.    A 
per  diem  plan,  such  as  had  been  heretofore  pre- 
sented, was  most  objectionable,  first,  to  the  belt 
railways,    which    had    never    paid    any    mileage 
at  all ;  second,  to  all  the  short  railways,  which 
made  a  small  mileage  per  day  on  foreign  cars; 
and    third,   to   certain   private   owners    of   cars, 
and   especially   of   refrigerator   and   stock   cars, 
which,   for  traffic  reasons,  were  moved  on  fast 
freight  trains  and  which  made  high  mileage  per 
day.     Many  of  these  private   parties   were   also 
interested  in  railroads  and  it  was  felt  their  oppo- 
sition  might   seriously  complicate   the   adoption 
of  the  per  diem  system. 

The  first  duty  of  the  committee,  was.  of 
course,  to  construct  a  workable  system,  and  in 
this  they  were  aided  greatly  by  the  experience 
gained  in  1888.  The  car  accounting  features  of 
the  rules  as  decided  upon,  presented,  therefore, 
no  marked  innovation  and  have  worked  without 
friction.  Prior  schemes  had  not.  however,  pro- 
vided for  the  settlement  of  differences  of  opinion 
in  regard  to  the  rule  or  any  continuity  of  the 
arrangement.  These  points  were  covered  by 
arranging  for  an  arbitration  committee  and  also 
for  a  per  diem  agreement  to  be  signed  by  the 
railways     participating.      Having     arranged     a 
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scheme  which  would  be  workable  generally,  it 
was  necessary  for  the  committee  to  provide  for 
certain  exceptional  cases.  This  it  did  by  ar- 
ranging that  the  per  diem  should  be  regularly 
reported  at  the  end  of  every  month  and  excep- 
tions should  be  covered  later  by  a  system,  of 
wliat  they  term  "reclaims,"  the  word  reclaim 
being  adopted  instead  of  refund,  or  some  more 
usual  term,  in  order  to  separate  the  reclaim  pay- 
ments from  all  others.  It  was  felt  that  the 
circumstances  in  different  parts  of  the  country 
so  varied  that  no  central  body  could  settle 
exactly  what  would  be  a  fair  reclaim  for  cars 
in  switching  service  on  belt  roads,  but  it  was 
decided  that  any  reclaim  that  was  made  should 
be  an  arbitrary  amount  per  car,  so  as  to  pre- 
serve the  incentive  for  prompt  movement.  It 
was  also  provided  that  the  per  diem  on  cars 
refused  at  interchange  points  should  be  covered 
by  reclaim  and  provision  was  made  for  special 
reclaim  covering  special  circumstances. 

It  then  remained  for  the  committee  to  figure 
out  a  per  diem  rate  which  could  be  accepted  in 
all  parts  of  the  country  and  here  they  were 
urged  on  one  side  to  make  the  rate  as  low 
as  i2.'/4  cents  a  day  and  on  the  other,  to  make 
it  as  high  as  one  cent  per  ton  capacity.  A  com- 
promise rate  was  the  only  one  that  could  be 
generally  accepted,  and  the  committee  finally 
advised  a  20  cent  rate,  with  the  proviso  that 
ill  case  a  car  was  delayed  on  any  one  line  longer 
than  30  days,  a  penalty  rate  of  $1  could  be 
imposed  in  lieu  of  the  per  diem  rate.  The  op- 
position of  private  car  owners  was  obviated  by 
leaving  private  cars  entirely  out  of  the  question 
and  providing  that  per  diem  rules  covered  rail- 
way cars  only. 

With  this  scheme  worked  out  the  committee 
reported  to  the  American  Railway  Association 
at  its  meeting  in  New  York  in  April  1902,  where 
the  rules  were  debated  in  full  and  the  liveliest 
opposition  encountered  on  the  part  of  advocates 
of  mileage,  of  low  rates,  and  of  high  rates. 
The  rules,  however,  were  adopted  by  the  asso- 
ciation by  a  large  majority  and  it  was  agreed  to 
put  the  plan  into  effect  on  I  July  1902,  pro- 
vided that  the  agreement  was  signed  by  a  rna- 
jority  of  the  whole  membership  of  the  associa- 
tion and  provided  that  that  majority  owned 
66  per  cent  of  the  cars  owned  by  all  the  mem- 
bers of  the  association.  The  agreement  was 
promptly  circulated  among  the  railways  of  the 
country  at  large  and  the  secretary  of  the  asso- 
ciation was  able  to  announce  in  a  comparatively 
short  time  that  the  agreement  had  been  signed 
bv  the  desired  number  of  members.  There  was 
seme  opposition  on  the  part  of  a  comparatively 
small  number  of  roads  in  the  East  who  at- 
tempted to  make  an  exception  of  cars  loaded 
with  cotton,  but  this  was  promptly  settled  by 
the  withdrawal  by  the  per  diem  railways  of  all 
through  rates  on  cotton  to  the  territory  in 
question,  a  stroke  which  led  to  an  immediate 
adhesion  to  the  per  diem  plan  of  practically 
all  dissenters. 

This  plan  has  now  been  in  effect  for  about 
two  years  and  while  there  arc  still  certain  diffi- 
culties in  its  administration  there  seems  to  be  no 
prospect  of  a  departure  from  the  general  per 
diem  principle.  Indeed,  there  is  a  strong  move- 
ment in  the  direction  of  applying  the  principle 
to  private  cars.  It  was  antic'ipated  when  these 
rules  went  into  effect  that  there  would  be  con- 


stant litigation  under  them,  but  the  fact  that 
there  have  been  only  16  cases  decided  by  the 
Arbitration  Committee  shows  that  the  rules 
are  generally  satisfactory.  To  be  sure,  a  number 
of  the  larger  car  owners  are  still  pressing  for  a 
higher  rate  and  an  abolition  of  the  penalty  which 
will  possibly  be  arranged  in  time,  and  a  number 
of  industrial  railways  are  endeavoring  to  enter 
the  scheme  because  of  the  very  liberal  reclaim 
allowed  on  switched  cars.  Again,  there  is  a 
disposition  shown  on  the  part  of  some  of  the 
larger  systems  to  divide  themselves  for  car 
accounting  purposes  in  order  to  avoid  the  pen- 
alty rate,  but  none  of  the  difficulties  involved 
appear  to  be  radical  or  to  approach  in  magnitude 
the  radical  difficulties  of  the  past  mileage  sys- 
tems. It  is  thought,  therefore,  by  a  careful 
revision  of  the  rules  from  time  to  time  the  per 
diem  system  can  be  maintained  and  its  efficiency 
improved.  Arthur  Hale, 

Gen.   SnI't.    Transportation    Baltimore    &    Ohio 
Railroad  Co. 

Railway,  Intercontinental,  or  Pan-Amer- 
ican, a  proposed  railway  system  extending 
from  the  United  States  through  Mexico  and 
the  Central  .A.merican  states  to  Panama,  and 
thence  southward  to  Brazil.  The  Interconti- 
nental Railroad  Commission  was  organized  in 
Washington  in  1889  to  study  the  feasibility  of 
extending  a  trunk  railway  from  our  country 
to  Buenos  Ayres.  The  report  of  the  commission 
on  its  studies  and  its  surveys  for  the  best  route 
was  published  in  1899.  The  proposed  all-rail 
route  to  Buenos  Ayres  will  be  10,228  miles  long 
by  the  route  which  the  surveyors  selected.  In 
1900  the  existing  lines  that  might  be  used  as  a 
part  of  the  trunk  railway  were  about  4,772  miles 
in  length,  leaving  5,456  miles  to  be  constructed. 
Since  that  time  the  Latin-American  countries 
have  built  656  miles  of  track  along  the  interna- 
tional route,  reducing  the  portion  yet  to  be 
constructed  to  4,800  miles.  Only  about  an  eighth 
of  the  mileage  has  been  built  since  1900,  but  this 
has  been  done  in  the  natural  course  of  railway 
building  without  any  reference  to  the  Intercon- 
tinental project.  The  estimated  cost  of  con- 
struction for  the  4,800  miles  is  placed  at 
$150,000,000.  This  is  based  on  an  average  of 
50  cents  gold  as  the  daily  wage  labor,  with  an 
efficiency  of  75  per  cent  as  compared  with  similar 
labor  in  the  United  States. 

Railway  Labor  Organizations,  labor 
unions  formed  by  the  employees  of  railways  to 
advance  their  interests  and  promote  their  social, 
moral,  and  intellectual  welfare.  The  larger 
and  more  typical  railway  labor  organizations 
are  distinguished  for  their  generally  conserva- 
tive attitude,  their  large  mutual  benefit  and 
insurance  funds,  and  their  organization  of  griev- 
ance committees  for  arranging  differences  be- 
tween their  members  and  employers,  and  avoid- 
ing strikes.  As  a  rule  they  maintain  pleasant 
relations  with  employers,  and  have  been  instru- 
mental in  obtaining  increased  wages  and  gen- 
eral improvement  in  the  condition  of  railway  la- 
bor. The  five  most  prominent  organizations  are 
the  Grand  International  Brotherhood  of  Locomo- 
tive Engineers,  the  Order  of  Railroad  Conduc- 
tors, the  Brotherhood  of  Locomotive  Firemen, 
the  Brotherhood  of  Railway  Trainmen,  and  the 
Order  of  Railroad  Telegraphers.  These  five 
have  the  same  general  form  of  organization,  with 
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the  supreme  power  in  the  central  ^^P  escnta Uve 
body  called  the  Grand  Lodge  or  C^ranJ  D.MS.on 
meeting  in  convention  every  two  >.w>s,  and  the 
executive  power  vested  m  a  c'l^^f  '^'^^"'"^^ 
(Grand  M^ter  or  Grand  P«f '^f  >  -tv^lsio^s 
executive  board.  Their  subordinate  divisions 
include   locals   and  section   division,    the   la  ter 

made  up  of  the  employees  «*  °"^  ,"' .^,t\S 
or   system.     Their   provisions   for   dealing    \th 
grievances    against    employers    are    as    fc^ lows  • 
Anv   member   or   members   having  a   g"e\ance 
f  "a^ns    an  employer  are  to  report  the  same  to 
?her  local  orgLiization    which,  >"  "-  ^he  ma- 
ioritv  vote  to  sustain  the  grievance,  shall  reier 
to   a   local   grievance   committee.     This   com- 
mittee  is   to   deal   with   the   local   management, 
^nd  should  no  satisfactory  settlement  be  made 
refer   the   grievance   to    the    General    Gne\ance 
Comm  ttee  of  the  section,  who  shall  confer  with 
the    general    manager    of    the    railway    system. 
Then^   f  no  adjustment  be  made,  the  matter  is 
to   be    referred    to    the    chief    executive    of    the 
union  who  shall  make  another  attempt    o  adjust 
the  matter  with  the  employers,   and    if  he     ail 
he  and  the  General  Committee  shal    have  power 
?o  sanction  a  strike,  provided  a  strike  is  agreed 
upon  by   two  thirds   of  the   members   involved 
In  some  cases  a  board  of  adjustment  is  formed 
by  the  chairmen  of  three  or  more  general  com- 
mittees,   in    which    case    the    matter    is    to    be 
referred  to  this  board  before  going  to  the  chief 
executive.     It   will   be   seen   that   this   arrange- 
ment makes  a  strike  difficult  to  bring  about   and 
prevents    strikes    for   trivial    causes,   yet   all    ot 
?hese    unions   have    established    large    Protec  ive 
or  strike  funds  for  the  beneht  of  members  when 
on  strike.     Another   feature  of   these   organiza- 
tions is  the  Legislative  Board,  organized  m  each 
State  by  representatives  from  each  local  for  the 
consideration  of  questions  of  legiskition  affecting 
their  unions;   and  these  boards  have  power  to 
appoint  one   or  two  members  to  remain  at  the 
State  capital  for  securing  desired  legislation. 

The    Five    Larger    Brotherhoods.— {l)     the 
Brotherhood  of  Locomotive   Engineers  was  or- 
ganized in  1863.    The  locals  have  sick  and  dea  h 
benefit  funds,  and  the  Brotherhood  has  a  fund 
for  pensioning  widows  and  children  of  the  de- 
ceased     The   insurance    is   under   the   manage- 
ment of  an  affiliated  organization  known  as  the 
Locomotive  Engineers  Mutual  Life  and  Accident 
Insurance  Association.     In  1903  the  brotherhood 
numbered  4^,000  members   in   596  locals.      Ihe 
official  journal  is  the   'Journal  of  the  Brother- 
hood    of     Locomotive     Engineers,'     published 
monthly.     It    ranks  among  the  most   important 
and  influential  labor  organizations  of  the  United 
States   and   is   noted    for   its   conservatism.   y2) 
The  Order  of  Railway  Conductors  was  organized 
in    1868   as   the    Conductors'    Brotherhood,   was 
threatened  with  serious  difficulty  on  accountot 
its    prohibition    of    strikes,    and    a    rival    union 
started    which    had    a    "protective*    pohcy,    the 
Order   adopted   the  same  policy,   established   its 
"protective"    fund,    and    the    two    organizations 
were    united    under   the   present   name.      It   has 
a    mutual    benefit    fund,    and    the    strike    fund 
provides    for    the    payment    of    $50    per    month 
to    strikers    for    not    over    three    months.      Ihe 
official  journal  is  the  "Railway  Conductor,'  pub- 
lished  monthly.     In    1904  the   membership   was 
^2,000  in  454  locals.     (3)   The  Brotherhood  of 


Locomotive  Firemen  was  organized  in  1873,  was 
Sved  in  the  great  strike  of  1877  and  seriously 
crpped;    for   a   time   if  adopted   the    policy   of 
'ignoring''   strikes,   but   in    1885   returned   to    its 
original    policy    and    methods    in    dealing    with 
St  Ls;  and  a  few  years  later  conducted  a    arge 
strike    on    the    Chicago,    Burlington    &    Quincy 
Railroad.      Strikers    are    paid    $25    per    month 
for  three  months  or  less.     The  official  journal 
is  the   'Locomotive  Firemen's  Magazine'      Ihe 
membership    in    1904   was    51.356   m   656   locals^ 
(4^     The    Brotherhood    of    Railroad    Trainmen 
was   organized   in   September    1883,   and   admits 
to    membership    conductors,   baggagemen,   yard- 
masters    and  switchmen  beside  trainmen.      Ihey 
have  a  sick  and  death  benefit  fund    and  a  strike 
fund    providing  for  a  payment  of  $35  per  month 
to  strikers  for  three  months  or  less.     In  1904  ■ 
had   68,158   members    m   699   locals;    its   otticial 
organ    is    the     'Railroad    Trainmen  s    Journal.' 
(t)    The   Order   of   Railroad   Telegraphers   was 
organized     in     1886;     its     membership     includes 
telegraphers,  line  repairers,  levermen,  and  inter- 
lockers       Its    mutual    benefit    fund    was    estab- 
lished in  1898;  it  has  never  held  quite  the  same 
position  of  importance  as  the  other  four  brother- 
hoods, as  at  the  first  it  grew  more  slowdy  be- 
cause  the   telegraphers   are   scattered,   and   it   is 
difficult  to  get  any  number  together,  but  since 
1900  has   grown  rapidly.     In  1903   it  m.ml'ered 
30000;     its     official     journal     is    the     'Railroad 
Telegrapher.' 

The    Union    of    All    Raihvay    Employees.— 
Thout'h  these  brotherhoods  have  much  in  com- 
mon in  organization  and  purpose  there  has  been 
rivalry    and    discord    among    them,    which    has 
proved   decidedly   detrimental    to   their   best   in- 
terests.     In    1895   an   alliance   between    the   five 
brotherhoods    was    formed,    providing    tor    the 
formation  of  a  Federated  Board  of  Adjiistment 
for   the   consideration   of    grievances    and    man- 
agement of  strikes.    A  more  centralized  Federa- 
tion   was   organized    in    1898,    but   dissolved    in 
1900,   leaving   the   agreement   of    ib95.  m    torce. 
The  first  attempt  to  form  a  union  which  should 
unite  in  one  organization  all  classes  of  railway 
employees    was    the    American    Railway   Union 
organized  in  the  early  part  of  1893  by  Eugene 
Victor  Debs.     This  union  lacked  the  complicated 
organization  of  the  older  brotherhoods,  was  radi- 
cal and  aggressive,  and  met  with  bitter  opposi- 
tion from  the  older  unions.     It  drew  away  some 
of  their  membership   and  grew   rapidly;   before 
the  close  of   the  year  it  conducted  successfully 
a   strike   against   the   Great    Northern    Railioad. 
In   1894  it   inaugurated   a   sympathetic   strike  in 
behalf  of  the  Pullman  Car  Company  employees, 
was  defeated,  and  shortly  afterward  the  organ- 
ization dis^^olved.     A  later  attempt  to  unite  all 
'railway  employees  is  the  United.  Brotherhood  of 
Railway  Employees,  organized  in  January  1901. 
It   resembles   the   older   brotherhoods   m   its   or- 
ganization and  its  mutual  benefit  department   but 
differs  from  them  in  its  opposition  to  separate 
Trade    organization,    and    in    its    radical    pohcy, 
being  affiliated  with  the  American  Labor  Union 
wdiich  is  avowedly  socialistic.    Ihe  chief  srength 
of  this  Brotherhood  is  in  the  \\  estern  S Utes. 

Lesser  Orpanications.-Oi  the  smaller  or- 
ganizations those  which  closely  resemb  e  the 
five  larger  brotherhoods  m  organization  are. 
(I)    Tlie    International    Brotherhood    of    iMain- 
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tenance-of-Way  Employees,  organized  in  1887 
as  the  Brotherhood  of  Railway  Trackmen;  its 
membership  includes  those  employed  in  track, 
bridge,  and  building,  water  supply  and  fuel  de- 
partments, and  signal  and  interlocking  service ; 
it  has  a  mutual  benefit  department,  and  the  same 
provisions  for  preventing  strikes  and  dealing 
with  grievances  as  the  other  brotherhoods ;  the 
official  journal  is  the  'Advance  Advocate' ;  the 
membership  in  1903  was  over  10,000.  (2)  The 
Switchmen's  Union  of  North  America,  organ- 
ized in  1894.  admits  to  membership  those  en- 
gaged in  making  up  and  disposing  of  trains.  It 
has  a  beneficiary  department,  membership  in 
which  is  compulsory  for  those  physically  sound. 
The  organization  is  the  same  as  in  the  other 
brotherhoods.  The  membership  in  1904  was 
23,000;  this  is  less  than  it  would  otherwise  be 
because  of  the  fact  that  the  Brotherhood  of  Rail- 
road Trainmen,  an  older  and  more  powerful 
organization,  also  admits  switchmen.  The  offi- 
cial organ  is  the  'Journal  of  the  Switchmen's 
Union.'  (3)  The  Brotherhood  of  Railway  Car- 
men, organized  in  1900  by  a  consolida- 
tion of  the  Brotherhood  Car  Repairers  of 
Xorth  America  and  the  Carmen's  Mutual 
Aid  .Association.  Its  membership  consists  of 
those  who  are  employed  in  oiling,  repair- 
ing, inspecting,  and  cleaning  cars ;  it  is  a  com- 
paratively unimportant  organization.  (4)  The 
National  Railways  Clerks' Association,  organized 
in  igoi,  had  in  1903  a  membership  of  4.000  in  35 
locals;  it  pi:blishes  the  'Official  Journal  of  the 
N.  R.  C.  A.^  (5)  The  International  ."Kssociation 
of  Car  Workers,  organized  in  1901,  includes 
in  its  membership  those  employed  in  the  con- 
struction and  maintenance  of  all  cars ;  it  has  no 
benefit  department,  but  the  arrangement  for 
dealing  with  grievances  and  strikes  by  local  and 
general  grievance  committees ;  its  declaration  of 
principles  is  conservative,  including  opposition 
to  prison  contract  labor,  and  a  declaration  in 
favor  of  reduction  of  hours  of  work,  and  com- 
pulsory education.  Its  official  journal  is  the 
'Car  Worker';  its  membership  in  1903  was 
20.000.  Of  these  organizations  the  Brotherhood 
of  Maintenance-of-Way  Employees  and  the  In- 
ternational Association  of  Car  Workers  are 
affiliated  with  the  American  Federation  of 
Labor   (in   1904). 

There  is  also  affiliated  with  the  Federa- 
tion another  railway  clerks'  organization  known 
as  the  International  Association  of  Railway 
Clerks,  organized  in  .April  1903.  Its  organization 
differs  from  that  of  the  railway  brotherlioods ;  it 
has  annual  instead  of  biennial  conventions,  no 
benefit  department,  and  no  system  of  grievance 
committees ;  a  strike,  however,  must  be  approved 
by  the  district  council  or  international  executive 
board. 

Railway  Locomotive  Repairs.  The  average 
life  of  a  locomotive  between  the  times  of  re- 
ceiving general  repairs  to  flues  and  machinery 
depends  chiefly  on  the  condition  of  the  track- 
over  which  the  engine  works,  the  number  of 
tons  of  freight  which  the  engine  is  required  to 
haul,  and  the  kind  of  water  used  in  the  boiler. 
If  the  road  pass  through  mountainous  regions 
and  the  track  has  many  curves,  the  wear  on  the 
tires  and  machinery  is  exceedinglv  rapid  and 
the  life  of  the  engine  will  be  but  a  few  months ; 
or  if  the  road  pass  through  hard  water  districts 
where  the  water  contains  much  soiid  matter. 
Vol.  iz — so 


such  as  lime  and  other  ingredients,  the  incrusta- 
tion of  these  substances  on  the  flues  will  soon 
render  the  engine  unfit  for  further  service  on 
account  of  leaky  flues  and  failures  for  steam. 
The  length  of  time  an  engine  may  be  kept  in 
service  will  also  depend  on  the  roundhouse  in- 
spection and  care  given  at  the  terminals  of  the 
divisions.  Observance  and  attention  to  little 
things  will  often  save  a  failure,  maybe  a  wreck, 
on  the  road.  The  tightening  of  nuts  and  the 
application  of  cotters  may  save  the  bolt,  which, 
if  allowed  to  drop  out,  would  result  in  serious 
damage  to  the  engine.  In  bad  water  districts 
the  boiler  should  be  washed  frequently  and 
thoroughly  so  as  to  remove  all  accumulations 
of  sediment.  Careful  attention  to  this  work  will 
add  much  to  the  life  of  the  flues  and  the  steam- 
ing qualities  of  the  engine. 

The  following  card,  if  properly  used,  will  be 
found  very  effective  in  securing  a  thorough  in- 
spection at  the  end  of  each  trip.  The  engine 
inspector  should  place  a  check  mark  on  the 
square  opposite  the  number  of  each  item  as  he 
inspects  that  part  and  when  the  inspection  has 
been  completed  any  defects  found  should 
be  noted  on  the  back  of  the  card.    A  work  report 

A.  B.  C.  Railro.\d  Comp.\ny 
E.N'GiNE  Inspector'.^  Refokt. 

Engine  No 

Division igo . 


1 

Axles 

38 

Grab  handles 

2 

Ash  pans 

39 

Gauge  lifiht 

3 

Automatic  coupler 

40 

Headlight 

4 

Air  governor 

41 

Hand  rails 

5 

Air  pump 

42 

Hose 

6 

Air  pipes 

43 

Injector 

7 

Air  reservoir 

44 

Injector  pipe 

8 

Air  brakes 

45 

Injector  check 

Q 

Air  signal 

46 

Links 

lo 

Boiler 

47 

Pedestal  braces 

II 

Bell 

48 

Pedestal  bohs 

12 

Cylinders 

49 

Piston  rod  packing 

13 

Cylinder  cocks 

50 

Quadrant 

14 

Cross  heads 

51 

Rods 

15 

Cab 

52 

Reach  rod 

16 

Cab  fastenings 

51 

Reverse  lever 

17 

Cistern 

54 

Rocker  arms 

18 

Driving  wheels 

55 

Rocker  boxes 

^9 

Driving  axles 

56 

Running  boards 

20 

Driving  boxes 

57 

Signal  light 

21 

Driver  springs 

58 

Smoke  box 

22 

Draw  bar 

59 

Safety  chain 

23 

Draw  bar  pins 

60 

Steps 

24 

Engine  trucks 

61 

Steam  heat 

25 

Eccentrics 

62 

Sanding  apparatus 

26 

Eccentric  straps 

63 

Strainers 

37 

Eccentric  rods 

64 

Stack 

28 

Expansion  braces 

65 

Shoes  and  wedges 

29 

Frames 

fi6 

Tank  valve 

30 

Frame  bolts 

67 

Tumbling  shaft 

31 

Frame  keys 

6a 

Tender  trucks 

32 

Fire-box 

69 

Tender  wheels 

33 

Fire  doors 

70 

Valve  stem  packing 

34 

Flues 

71 

Water  glass 

35 

Grate  rigging 

72 

Water  glass  cock 

3^ 

Gauges 

73 

Whistle 

37 

Guides 

74 

Wheels 

should  also  be  made  out  covering  the  defects 
found  and  turned  over  to  the  proper  person  to 
make  the  repairs.  Before  the  engine  leaves  the 
terminal  the  inspector  should  again  look  the 
engine  over  to  see  that  all  repairs  have  been 
made.  The  work  report  and  card  can  then  be 
turned  over  to  the  proper  authority  as  a  matter 
of  permanent  record. 

Light  repairs,  such  as  examining  pistons,  re- 
newing cylinder  packing  rings,  closing  rod 
brasses,  replacing  bolts,  and  similar  work,  are 
usually  classed  under  what  is  termed  running  or 
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roundhouse  repairs  and  are  accomplished  at  the 
end  of  the  trip  hcfore  the  engine  is  turned  for 
urthcr  service. 

When  the  engine  has  heconie  so  badly  worn 
that  a  general  over-hauling  and  renewal  of  parts 
are  necessary  it  is  then  sent  to  the  back  shop  for 
either  general  or  certain  specified  repairs. 

On  roads  having  a  large  number  of  engines 
of  different  tjpes,  and  a  number  of  small  shops, 
general  or  even  light  repairs  cannot  be  ac- 
complished to  the  best  advantage  unless  the 
engines  are  regularly  assigned  to  certain  divi- 
sions. Where  locomotives  are  regularly  as- 
signed to  certain  parts  of  the  road,  the  master 
mechanic  in  charge  of  repairs  can  so  arrange 
his  stock  of  material  as  to  immediately  meet 
the  requirements  of  the  engines  on  his  division 
and  general  repairs  can  be  made  in  the  shortest 
possihle  time.  But  where  the  shop  manager  has 
no  means  of  knowing  what  classes  of  engines 
will  be  sent  to  his  shop  for  repairs  until  he  has 
actually  received  the  engine,  it  is  impossible  to 
carry  in  stock  the  necessary  parts  to  make  quick 
repairs. 

A  report  may  be  made  by  the  master 
mechanic  to  the  shop  superintendent  prior  to 
the  time  of  forwarding  the  engine,  setting  forth 
in  detail  what  repairs  will  be  necessary,  but  it 
will  usually  be  found  that  something  has  been 
omitted  and  more  or  less  delay  will  result.  Any 
delay  of  this  kind  will  entail  a  loss  to  the  com- 
pany dependent  on  the  volume  of  business  and 
variously  estimated  at  from  lo  to  25  dollars  for 
each  24  hours  the  engine  is  out  of  service. 
Locomotive  repairs  are  usually  divided  into  five 
classes,  as  follows : 

Class  I  repairs  —  $2,5oo.ooand  over. 
Class  2  repairs —   I1500.00  to  $2,500.00 
Class  3  repairs —       sro.ooto    1,500.00 
Class  4  repairs —       100.00  to       500.00 
Class  5  repairs —        10,00  to       loo.oo 

The  Erecting  Shop. —  Work  in  this  depart- 
ment should  be  classified  and  a  certain  part  of 
the  repairs  on  all  engines  in  shop  assigned  to 
individual  gang  foremen.  It  was  formerly  the 
custom  to  assign  each  gang  foreman  to  a  certain 
number  of  pits  in  which  case  all  necessary  erect- 
ing shop  repairs  to  an  engine  was  completed  by 
a  few  men.  This  practice  is  still  followed  in 
some  shops  to  the  detriment  of  economic  opera- 
tion. When  w'orkmen  are  regularly  assigned 
to  certain  clases  of  repairs  they  become  special- 
ists and  are  able  to  accomplish  the  work  quicker 
and  easier  than  it  is  possihle  without  classifica- 
tions. This  distribution  of  the  erecting  work 
should  be  arranged  about  as  follows : 

Gang  No.  i.  Stripping  work,  such  as  rods, 
motion  work,  guides,  pistons,  steam  chests, 
brake  rigging,  injectors,  pipes,  pilots,  cabs, 
frames,  cylinders,  trucks,  etc. 

Gang  No.  2.  Replacing  frames  and  cylinders, 
chipping  and  filing  frame  jaws,  fitting  pedestal 
shoes  and  wedges,  removing  wheels  and  wheeling 
engines,  overhauling  and  applying  spring  and 
brake  rigging,  trucks,  etc. 

Gang  No.  3.  Replacing  all  boiler  mounting, 
overhauling  pops  and  whistles,  removing,  over- 
hauling, and  replacing  steam  and  dry  pipes, 
laying  out  all  new  boilers  for  location  of  gauge 
cocks,  drilling,  lapping,  and  applying  all  studs 
in  boiler,  applying  injectors,  lubricators,  etc. 

Gang  No.  4.  Putting  up  all  motion  work, 
such  as  links  and  hangers,  eccentrics,  eccentric 
straps  and  rods,  rocker  boxes,  reach  rods,  re- 


verse lever,  lift  shaft,  setting  valves,  linint 
guides,  putting  up  valves,  steam  chests,  pistonS; 
etc. 

Gang  No.  5.  Overhauling  air  pumps,  in- 
jectors, lubricators,  gauge  cocks,  and  gauges, 
and  all  air  brake  attachments,  and  testing  brakes 
when  applied. 

Tlie  Fitting  Def<artinent. —  This  work  should 
be  under  the  supervision  of  the  machine  shop 
foreman,  and  should  include  refitting  all  rods, 
links,  rocker  boxes,  reverse  levers,  pistons, 
crossheads,  valves,  and  similar  work.  This  is 
necessary  on  account  of  the  large  number  of 
machine  operations  on  this  class  of  work.  If 
the  vises  and  machinery  necessary  to  carry  on 
this  work  are  located  in  close  range,  it  will 
enable  the  mechanics  to  work  together  to  better 
advantage,  and  require  less  supervision  to  pro- 
duce necessary  results.  It  will  also  avoid 
trucking  the  parts  from  vise  to  machine  and 
back  again,  and  from  one  machine  to  another 
in  different  parts  of  the  shop. 

Inspection. —  When  an  engine  is  sent  to  the 
back  shop  for  general  repairs  it  should  be  care- 
fully inspected  by  a  competent  man  and  a  con- 
dition report  made  to  the  shop  superintendent. 
The  principal  features  of  this  report  should 
then  be  made  out  in  duplicate  and  a  copy 
furnished  to  each  foreman  and  gang  foreman 
in  the  shop  so  that  all  will  be  well  posted  as 
to  the  work  required. 

The  Shop  Foremen's  Meeting. —  On  Friday 
afternoon  of  each  week  a  schedule  should  be 
made  out  showing  the  number  of  engines  to  be 
completed  the  following  week,  and  the  foremen 
and  gang  foremen  should  be  called  together  in 
a  short  meeting.  The  shop  superintendent  may 
require  statements  of  the  condition  of  the  vari- 
ous departments  and  each  locomotive  on  the 
schedule  for  the  following  week  should  be  dis- 
cussed in  detail  and  any  expected  delays  brought 
to  light  and  accounted  for.  A  half  hour  spent 
each  week  in  discussing  the  general  progress  of 
the  work  in  the  dififerent  departments  in  a 
meeting  of  this  kind  will,  in  a  short  time,  pro- 
duce very  gratifying  results.  Shop  improve- 
ments, the  location  of  tools  to  reduce  cost  of 
handling  material,  air  jacks,  changes  in  patterns 
to  reduce  the  amount  of  machine  work,  or  to 
increase  the  strength  or  wearing  of  parts,  and 
many  other  details  of  the  work  can  be  talked 
over  in  these  shop  meetings  and  if  suggestions 
are  carefully  carried  out,  it  will  soon  result  in 
a  largely  increased  output  of  the  plant. 

When  an  engine  has  been  carefully  inspected 
and  the  foreman  of  the  stripping  gang  has  re- 
ceived a  copy  of  the  inspection  referred  to 
above,  it  is  set  in  the  shop  over  the  drop  pit  and 
is  ready  to  be  stripped  down. 

Some  shops  are  equipped  with  a  drop  table. 
The  engine  is  run  onto  this  table,  blocked  at 
each  end  and  all  wheels  dropped  at  same  time. 
In  other  shops  a  drop  pit  is  constructed  with  a 
hydraulic  hoist  in  the  centre  capable  of  dropping 
one  pair  of  wheels  at  a  time.  In  still  other 
shops  no  drop  pit  is  supplied  and  it  is  necessary 
to  jack  the  engine  high  enough  to  run  the  wheels 
out.  In  shops  of  this  kind,  when  the  supply  of 
air  is  sufficient,  pneumatic  telescope  jacks  should 
be  supplied  for  removing  wheels.  The  jacks 
can  he  mounted  on  a  small  pair  of  truck  wheels 
and  by  placing  two  of  them  alternately  under 
each  end  of  the  engine  the  wheels  can  be  re- 
moved in  one-half  to  three-quarters  of  an  hour. 
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In  shops  equipped  with  sufficient  crane  facil- 
ities, the  motion  work  may  be  cut  loose  and  the 
engine  lifted  to  a  permanent  position  before 
further  stripping  is  done.  No  matter  what 
method  may  be  used  to  remove  the  wheels,  the 
rods  and  attachments  should  be  removed  before 
the  engine  is  put  in  the  shop,  loaded  on  a  dummy 
car,  cleaned,  and  delivered  as  a  whole  to  the 
vise  men  to  be  refitted.  If  this  can  be  done 
conveniently  it  will  avoid  much  delay  and  con- 
fusion as  other  parts  are  being  stripped.  When 
the  remaining  parts  of  the  engine  have  been 
stripped,  they  should  at  once  be  properly  sten- 
cilled, cleaned,  anu  delivered  to  the  different 
departments  for  repairs.  The  card  shown  in 
the  following  illustration  will  be  found  very 
convenient  in  handling  the  work  between  dif- 
ferent departments  of  the  shop. 

A.  B.  C.  Railro.\d  Company 


Engine  No. 

190 .      Mr.. 


Work  Report 
_In  shop 


To  be  out 
_Foreman 


When  completed  return  card  to_ 


_shop.     Make  fczlowing  repairs. 


Namb  of  Part 

Description  of  Work  Required 

Above  parts  delivered  to  _ 


_shop 


_i9o Work  completed  and  card 

190. 


delivered  to 

Note: — Work  on  this  card  must  be  completed  and  ready  for 

delivery  to shop 

days  before  engine  is  marked  for  service. 


This  card  may  be  used  in  any  one  of  the  fol- 
lowing ways : 

1.  The  general  foreman  may  require  each 
gang  foreman  or  general  work  inspector  to  care- 
fully inspect  all  parts  after  engine  is  stripped 
and  furnish  to  the  clerical  force  in  his  office  all 
necessary  information  concerning  the  require- 
ments of  the  engine.  The  cards  can  then  be 
properly  filled  out  and  sent  to  the  respective 
departments  in  which  the  repairs  are  to  be  made. 

2.  The  engine  being  inspected  and  stripped  in 
the  erecting  shop,  the  foreman  of  this  depart- 
ment may  require  the  gang  foreman  in  charge 
of  each  class  of  repairs  to  carefully  inspect  hi? 
pari  of  the  work  as  soon  as  it  has  been  removed, 
and  report  to  his  office  the  work  necessary  to 
be  done,  and  the  clerk  can  then  make  out  the 
card  and  forward  to  the  respective  heads  of  de- 
partments. 

3.  The  gang  foreman  in  charge  of  the  dif- 
ferent classes  of  work  may  be  authorized  to 
make  out  cards  covering  the  work  necessary  on 
their  part  of  the  engine  and  forward  to  the 
heads  of  other  departments  at  the  time  worn 
or  broken  parts  are  delivered  for  repairs  or 
renewal.  When  the  parts  have  been  fitted  and 
are  ready  to  apply  to  engine,  the  cards  may  be 


returned  to  the  gang  foreman  who  first  made 
them  out.  This  ^vill,  without  further  notice, 
place  him  in  a  position  to  put  up  the  work  in 
the  shortest  time  possible. 

These  cards  may  also  be  used  by  the  machine 
shop  foreman  for  woric  required  in  the  black- 
smith shop  or  by  any  department  requiring  work 
from  some  other  department. 

Another  small  card  which  will  be  found  very 
convenient  for  use  among  different  departments 
is  shown  below.  '  This  card  can  be  used  in 
ordering  bolts,  and  all  miscellaneous  work  which 
will  necessarily  be  omitted  from  the  general 
order  for  repairs,  referred  to  above. 

A.  B.  C.  Railroad  Company 

Fore.m.\n's  Cross  Order 
Please    furnish    and   charge 


Foreman. 

Shoes  and  Wedges.—  This  is  one  of  the  most 
important  jobs  on  an  engine,  and  must  receive 
the  most  careful  attention  as  it  will  prevent 
cutting  tires,  breaking  crank  pins,  and  avoid 
much  trouble  with  hot  driving  boxes  and  cut 
journals. 

In  filing  the  frame  jaws  much  care  should 
be  exercised  to  see  that  they  are  made  perfectly 
true  up  and  down  and  kept  square  with  the  out- 
side of  the  frame.  A  scraper  should  be  used  to 
insure  a  good  bearing  and  shoes  and  wedges 
should  then  be  carefully  fitted  to  the  jaws. 

In  fitting  the  pedestal  braces  the  workman 
should  be  careful  to  see  that  there  is  no  un- 
natural strain  on  the  jaws  of  the  frame,  and  if 
the  braces  are  new  they  must  be  clamped  firmly 
against  the  frame  in  the  position  which  thev 
will  occupy  when  work  is  finished,  and  scribed 
for  slotting.  Old  braces  should  be  tried 
in  position  on  the  frame  and  if  loose  sent  to 
the  blacksmith  shop  to  be  closed  and  then  re- 
fitted to  frame.  Thimble  braces,  or  braces  which 
fit  between  the  jaws  of  the  frame,  may  be  lined 
on  end  if  loose  and  refitted  to  jaws. 

Cylinders. —  In  fitting  new  cylinders  to  shell 
of  smoke  box,  the  cylinders  shovdd  be  placed  in 
proper  working  position  and  the  arch  allowed 
to  rest  on  the  saddle.  Level  the  boiler  with  the 
cylinders.  Line  both  cylinders  and  divide  fire- 
box central  with  lines.  Drop  plumb  line  over  top 
of  boiler  and  keep  firebox  plumb  with  both  lines. 

If  the  saddle  will  finish  so  as  to  hold  tlie 
boiler  the  proper  height,  it  may  be  laid  off  in 
this  position  and  circle  chipped  to  fit  smoke 
box.  If  the  circle  of  the  saddle  is  too  large  for 
the  boiler  and  will  not  true  up,  a  piece  of  sheet 
iron  or  boiler  plate  can  be  used  and  the  thick- 
ness of  the  same  figured  in  laying  off. 

Boring  Old  Cylinders. —  In  placing  the  boring 
bar  in  old  cylinders,  be  careful  to  set  it  with  the 
counterbore  of  the  cylinder  at  each  end,  or  if 
back  head  is  in  place,  a  taper  gland  may  be  used 
in  the  stuffing  box.  If  cylinder  is  badly  worn,  two 
roughing  cuts  will  be  required,  and  if  the  bar 
has  the  necessary  power,  the  speed  should  be 
30  to  40  feet  per  minute  with  a  feed  of  at  Icasf 
Yi  inch.     The  finish  cut  can  be  taken   with   a 
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wide  nose  tool  at  same  speed  but  w.th  a  feed 
varv.ng  from  V.  to  i  inch  per  revolution  of  bar 
If  required,  each  end  of  cy  nider  should  be 
re-com  terbored  w.th  offset  tool.  Sometimes  the 
:„!  will  chatter,  and  this  may  be  arse'y  relieved 
by  hanging  a  heavy  weight  on  the  back  end  oi 

*''' Cylinders  are  counterbored  to  Prevent  psiton 
from' wearing  a  shoulder  at  each  end,  and  this 
coTnterbore  fhould  extend  back  far  enough  so 
that  the  outside  packing  ring  will  just  pass  over 

*'^^r.^The  length  of  main  rods  can  be  ob- 
tained by  placing  crosshead  in  exact  centre  of 
guides  and  using  a  square  from  centre  of  main 
driving  box.  One  end  of  a  stick  can  be  placed 
agaii  <^  the  crosshead  pm  and  a  hne  scribed 
on  back  end  of  stick  to  coincide  with  centre  of 
main  box.  Then  all  one-half  the  diameter  of 
^he  crosshead  pin  and  the  result  will  be  the 
p  ope  lenk  °f  ^he  rod.  In  adjusting  main 
rods  to  proper  length,  the  position  of  the  key 
wkh  reference  to  the  pin  should  be  noted.  When 
the  key  is  in  front  of  the  pin  the  rod  is  length- 
ened as  the  brass  wears,  and  when  behind  the 
pin  the  rod  is  made  shorter  as  the  P'n'^  driven 
down.  The  clearance,  therefore,  should  he 
divided  accordingly.  u.  ■     ^ 

The  length  of  parallel  rods  may  be  obtained 
by  measuring  from  wheel  centres  when  the 
wheels  are  under  the  engine.  When  the  wheels 
Tre  not  under  the  engine,  the  distance  between 
the  centre  of  frame  jaws  can  be  ^f^^y/d.  In 
either  case,  if  the  engine  is  cold,  1-32  mch 
should  be  allowed  m  length  of  back  rod  for 
expansion  on  all  engines  where  the  hre  box  sets 
down  between  the  two  back  pair  of  wheels. 

In  hanging  the  rods,  fill  the  wheel  centres 
with  lead,  mark  the  exact  centre  of  each  wheel, 
and  use  tram.  If  the  wheels  are  mit  of  tram, 
then  try  the  main  wheel  centres  with  centre  in 
rocker  arms,  which  are  supposed  to  be  right  in 
all  cases,  and  set  shoes  and  wedges  where  needed 
so  as  to  bring  wheels  to  tram  and  also  to  keep 
them  square  with  rocker  boxes.  When  the 
main  wheels  are  arranged  in  proper  position, 
the  others  can  be  changed  accordingly,  bhoes 
and  wedges  should  be  set  moderately  tight 
before  tramming  main  centres. 

When  pins  all  tram,  pinch  one  side  of  engine 
on  dead  centre  and  put  up  rods  on  that  side 
Then  pinch  the  other  side  the  same  w^y /"d 
hang  rods.  The  rods  should  be  closely  lined  be- 
tween the  pins. 

In  fitting  the  brasses  to  the  top  straps,  hie 
out  top  and  bottom  to  give  a  good  side  bearing. 
Key  the  brasses  up  and  try  on  pm.  taking  out  all 
lost  motion  to  prevent  pounding.  Rod  brasses 
should  always  have  a  good  bearing  on  the  pm 
and  should  have  a  Russia  iron  liner  between  the 
halves  before  boring.  They  should  be  tightly 
keyed  up  and  bored  i-.^2  inch  larger  than  the 
pin.  After  they  are  bored,  the  liner  should  be 
removing  before  applying  to  pin. 

Guides.—  In  lining  four  bar  guides  it  is  best 
to  first  put  a  centre  in  the  crosshead  and  set 
guide  gauge  to  it  from  bottom  of  head.  The 
bottom  guides  should  then  be  put  up  and 
cylinders  lined.  Always  use  a  small  line  and  be 
exact  in  measurements. 

The  guides  must  be  kept  perfectly  true  and 
level  with  frames  across  face.  The  crosshead 
should  be  calipered  to  get  width  between  guides 


and  about  1-32  inch  allowed  for  lateral  motion 

""^  The  guides  must  be  divided  central  and  kept 
perfectly  parallel  with  line  A  straight  edge 
can  be  tried  on  the  face  of  the  guides  and  if 
they  are  out  in  the  centre  they  may  be  sprung 
into  place  with  liners.  1      ,^» 

When  the  bottom  guides  are  properly  set, 
the  crosshead  should  be  put  in  place  and  tried 
in  all  positions  to  see  that  it  is  true  at  a  1  points 
The  top  giiide  can  now  be  put  into  place  and 
lined  down  so  as  to  allow  the  crosshead  to 
work  freely.  .  ,,   ,. 

In  lining  two  bar  guides,  run  a  small  line 
through  the  cylinder.  Measure  the  distance 
from  bottom  face  of  crosshead  gib  to  centre. 
The  bottom  guide  should  be  set  this  distance 
from  line.  The  crosshead  can  be  calipered  and 
top  guides  set  the  required  distance  from  bottom 

^"' A   gauge   must  be  used  on  both   sides   and 
guides  kept  central  with  line   and   square  with 
top  of  frame.     The  crosshead  should  be  put  in 
place  and  as  many  liners  as  possible  used  under 
top  guide,  so  that  they  can  be  closed  as  the  cross- 
head  wears.  , , 
J'ahcs  and  Steam  Chests  — Jn  truing  up  old 
valve  seats,  it  is  best  to  use  a  valve  seat-facing 
machine  where  one  is  obtainable.     If  a  machine 
is  not  in  use  it  is  necessary  to  chip  with  chisel 
and  hammer  if  the  seat  is  bad,  then  use  a  bastard 
file  to  produce  a  fine  bearing  with  the  face  plate 
or  calve.     A  smooth  file  or  scraper  can  then  be 
used    to    bring    the    surface    down    to    a    goorl 
bearing.     The  valve  seat  must  be  kept  the  same        , 
height  at  all  points.                                 ,       ■    ,  I 
To  line  down  the  pressure  or  valve  balance       t 
plate,  get  the  exact  height  from  the  seat  for  the 
gasket  to  the  top  of  the  valve,  and  the  thickness 
of  the  chest  outside  of  the  gaskets.     Then  allow 
for  the  thickness  of  the  gaskets  and  about  1-.32 
inch  to  draw  down  and  the  plate  to  these  meas- 
urements.                                                                    . 

In  putting  up  steam  chests  and  covers  m 
erecting  shop,  care  should  be  taken  to  sec  that 
the  gaskets  are  well  fitted  to  the  grooves  in  the 
cylinder.  The  nuts  on  the  cover  must  be  drawn 
down  very  tightly  to  prevent  the  steam  chest 
leaking  around  the  joints.  . 

Steam  and  Dry  Pi/>f.s.— This  is  one  of  the 
most  important  parts  of  the  engine  and  requires 
some  skill  in  making  proper  joints  betw-een  t  le 
pipes  so  that  all  leaks  will  be  avoided.  1  he 
joints  must  be  perfect  in  every  respect  with  as 
wide  face  for  the  flat  bearings  as  possible.  It 
this  work  is  not  carefully  done,  when  the  engine 
has  made  one  or  two  trips  in  heavy  service,  more 
or  less  of  it  will  have  to  be  gone  over  again. 

In  grinding  joints,  No.  i  emery  may  be  used 
for  all  brass  to  brass  joints,  and  No.  2  emery 
for  all  iron  to  iron  joints.  The  joints  should  be 
ground  until  there  is  about  ]A  nich  bearing  in 
the  worst  place.  „   . 

If  joints  are  badly  worn,  face  them  ott  in 
machine  or  scrape  before  grinding,  A  tool 
similar  to  a  carpenter's  brace  may  then  be  used 
in  grinding. 

Use  block  and  tackle  where  necessary  m 
applying  pipes.  When  dry  pipe  is  put  m  place, 
see  that  a  perfect  joint  is  made  between  ring  on 
pipe  and  flue  sheet.  Fasten  pipe  securely  to 
dry  pipe  with  key  bolts  and  strap,  or  flange  wit  1 
bolts  and  nuts.  Be  sure  to  keep  top  leveL 
Fasten   to   dome   and  put   in   throttle  box   and 
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throttle.  Connect  up  throttle  rigging  carefully 
and  securely  so  that  no  trouble  can  occur  in 
tlie  future. 

Blacksmith  Shop.— In  this  department  it  is 
usually  necessary  to  do  more  or  less  car  work, 
track  and  bridge  work  in  connection  with  the 
regular  locomotive  repairs.  To  do  this  success- 
fully, the  foreman  should  carefully  classify  the 
work,  giving  to  the  furnaces  such  parts  as  can 
be  most  successfully  done  in  this  way.  and  dis- 
tributing among  the  forges  the  remainder  of  the 
work  in  such  a  way  as  to  give  to  each  tire  a 
regular  class  of  repairs. 

The  bolt  heading  machinery,  shears,  and 
furnaces  necessary  to  heat  all  bolts  should  be 
located  in  close  proximity  so  that  when  iron  is 
delivered  to  the  shears  it  can  be  cut  off,  the 
bolts  passed  to  the  furnaces,  headed  and  deliv- 
ered to  storage  bins  with  the  least  possible 
handling.  Such  an  arrangement  as  this  in  any 
large  shop  where  thousands  of  bolts  are  made 
each  month  will  save  much  time  and  money. 

Particular  attention  must  be  given  to  the 
furnace,  which  should  be  oil  and  not  coal,  to  see 
that  it  is  capable  of  heating  the  iron  as  fast  as 


2.  Flanging  flue  sheets  and  door  sheets, 
rolling  side  and  crown  sheets  and  bolting  tire- 
boxes  together  ready  to  rivet. 

3.  Riveting,  chipping  and  caulking  firebox, 
putting  in  place,  setting  mud  ring  and  riveting 
complete. 

4.  Putting  on  crown  bars,  driving  stay  holts, 
renewing  side  slieets,  front  and  back  flue  sheets, 
flangin.g  and  putting  on  back  door  sheet  and 
throat  sheet,  cutting  out,  rolling,  and  applying 
smoke  box. 

5.  Cutting  out  all  rivets,  breaking  out  stay- 
bolts,  and  removing  mud  rings,  fireboxes,  and 
other  parts. 

6.  Tapping  stay  bolt  holes,  screwing  in  stay 
bolts,  setting  to  place,  and  cutting  ready  to  drive. 

7.  Cutting  out  flues,  removing  from  boiler 
and  putting  in  rattler. 

8.  Setting  flues  in  boiler  complete. 

9.  Flue  plant. 

Drive  rivets  with  pneumatic  hammer  wher- 
ever possible.  Break  out  stay  bolts  with  pneu- 
n'atic  ram.  Chip  and  caulk  by  air  and  not  by 
hand.     Use  air  motor  to  tap  stay  bolt  holes  and 
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Sysii'fti, 
Bar  iron  brought  into  shop,  cut  to  length,  and  put  into 

oil  furnace. 
Remove  when  hot,  2"  hole  punched  througfh  to   within 

I/4'^  leaving  dowel  on  opposite  side  of  plate,  and  plates 

loaded  on  iron  truck. 
Deliver  to  store  shed. 


hole 


A  bsence  0/  System. 

1.  Bar  iron  delivered  to  shears. 

2.  Plates  cut  to  length,  heat  in  coal  furnace,  and  1/8" 

punched. 

3.  Deliver  to  smith  at  forge. 

4.  Round  bar  iron  1-1/8"  diameter  delivered  to  shears. 

5.  Cut  to  6"  lengths. 

6.  Deliver  to  upsetting  machine. 

7.  Dowels  upset  to  2"  and  cut  off. 
B.  Dowels  delivered  to  blaclcsmith. 

9.  Heat  in  open  tire,   put  in  plate  and  rivet  on  anvil  with 

sledge. 
10.  Deliver  to  store  shed. 


System. 

Bar  iron  brought  in,  levers  cut  off  and  put  in  oil  furnace. 
Heat,  draw  out  under  hammer,  cut  to  length,  and  load  on 

iron  truck. 
Deliver  to  drill  press. 


the  machine  will  head  the  bolts.  Oil  furnaces 
and  bulldozers  or  air  bending  machines  should 
be  provided  for  car  work,  such  as  arch  bars, 
brake  hangers,  brake  rods,  etc.  For  making 
brake  staffs,  eccentric  jaw  pins,  and  all  similar 
work  which  can  be  handled  in  dies,  a  Bradley 
cushion  hammer  or  one  of  similar  make  should 
be  used.  These  hammers  are  not  expensive  in 
first  cost,  but  their  use  will  have  a  very  gratify- 
ing effect  in  reducing  the  cost  of  repairs. 

The  above  illustration  gives  some  idea  of 
what  may  be  accomplished  by  a  systematic 
classification  of  blacksmith  work. 

Boiler  Shop. —  Greater  gains  can  be  made  in 
this  department  than  in  any  other,  perhaps,  by 
a  systematic  classification  of  the  work.  If  no 
particular  attention  is  given  to  assigning  certain 
men  to  certain  classes  of  work,  it  will  soon  be 
found  that  the  output  of  the  plant  is  being 
limited  on  account  of  slow  returns  from  the 
boiler  shop.  The  repairs  in  this  department,  no 
matter  whether  the  shop  be  large  or  small,  may 
be  organized  and  men  regularly  assigned  to 
certain  operations  in  the  following  manner: 

I.  Ash  pans,  new  and  repairs,  includes  putting 
upon  engine. 


BRAKE  LEVERS 


A  bsence  0/  System, 

1.  Bar  iron  delivered  to  shears. 

2.  Cut  of. 

3.  Put  into  coal  furnace. 

4.  Heat  and  draw  out  under  power  hammer. 

5.  Deliver  back  to  shears. 

6.  Cut  to  length. 

7.  Load  entrucks  and  deliver  to  drill. 

screw  in  stay  bolts.  Use  a  small  automatic 
gang  drill  to  drill  detective  holes  in  stay  bolts. 
Don't  heat  them  and  punch.  It  destroys  the 
even  quality  of  the  iron.  Cut  out,  expand,  and 
roll  flues  by  air.  Cut  off  safe  ends  with  bevel 
rotary  cutter.  This  cuts  and  scarfs  the  piece  all 
in  one  operation.  y^    g    Cozad, 

Shop  Specialist,  Eric  Railroad  Co. 

Railway  Mileage  and  Cost  of  Construc- 
tion. The  following  table,  which  has  been  com- 
piled both  from  the  special  report  of  the  Bureau 
of  Statistics  of  the  United  States  Department 
of  Labor  and  from  other  authorities,  attempts 
to  present  a  picture  of  the  condition  of  railroad 
transportation  shortly  after  the  beginning  of 
the  20th  century.  While  it  has  been  possible  to 
obtain  a  reasonably  accurate  estimate  of  the 
number  of  miles  of  railway  in  each  country,  the 
lack  of  census  figures  in  several  cases  has  pre- 
vented the  completion  of  the  column  relating  to 
population,  while  the  absence  of  any  authentic 
information  concerning  the  financial  standing  of 
the  roads  has  necessitated  the  omission  of  the 


RAILWAY  PASSENGER  STATIONS    OF  THE  WORLD 


cnst  of  construction,   or   capital   cost,   in   many 
countries.     The  statement  follows: 


Country. 


Europe : 

Germany  

Austria-Hungary 

United  Kingdom 

France 

Russia  and  Finland  . 

Italy 

Belgium  

Netherlands  and 

Luxemburg 

Switzerland 

Spain 

Portugal 

Denm.irk 

Norway 

Sweden 

Servia 

Roumania 

Greece 

Turkey  and  Bulgaria 


America  : 
United  States.. 

Canada 

Newfoundland  . 


Mexico 'ii 


1904 
1903 
1904 
1904 
1902 
1904 
1904 

1904 
1904 
1904 
1904 

ig04 
1904 
1904 
1904 
iq03 
1904 
igc4 


iqos 

1904 
1904 


Central  America, , 

Cuba 

Jamaica 

Porto  kico.. 
Colombia. . . 
Venezuela. . 

Ecuador 

Peru 

Bolivia 

Brazil 

Paraguay. . . 
Uruguay  .. . 

Chile 

Argentine  .. 


Asia : 

British  India 

Ceylon 

Asia  Minor 

Russian  Central  Asia 
Siberia     and     Man- 
churia   

Persia | 

Dutch  East  Indies... 

Japan 

China 

Korea 

Siam 


904 
1904 
1904 
19C4 
1904 
1904 
1904 
1904 
1904 
igo. 
igo4 
1904 
1904 
i9< 
1903 


1904 
1904 
1904 
1904 

1904 
1904 
1403 
1904 
1904 
1904 
1904 


Africa : 

Egypt 1904 

Algeria  and  Tunis...  1934 

Congo  State 'ic^o4 

Abyssinia 1903 

Colony 1904 

Natal .1904 


Transvaal  . 


....  1^04 

Orange 1904 

British  Africa 1903 

German  Africa 1 1903 

French  Africa \  1904 

Italian  Africa 1Q04 

Portuguese  Africa...  1903 

Australia,  etc. : 

Victoria 1904 

New  South  Wales. . . '  1904 
South  Australia  ... 

Queensland 

Tasmania 

Western  Australia, 
New  Zealand , 


1904 
1904 
1904 
1904 
1904 


Mileage. 


33^819 
23,669 

221634 
28,102 

35023 
9,966 

4.237 

2,095 
2.576 
8,607 
1,488 
1,961 
1,456 
7,697 

359 
1.974 

643 
i>953 


•11,074 

19,611 

656 

10,356 

946 

1,583 

185 

137 

400 

631 

ise 
1,036 

656 
9,368 

IS7 

1,210 

2,884 

">559 


27 < 565 
391 

2,00c 
1,658 

5,664 
34 
1.456 
4. 495 
1,176 

37 
lyo 


2-953 
3,041 

276 

=34 
3, 

744 
1,335 

5«7 

292 
1,168 

784 
17 

616 


3,383 
3,281 
i,qo: 
2,927 


3 
0    . 


5.8 

4-7 
5-4 
7-2 
2. 9 
3-1 
6.3 

3'7 
7-7 
4.6 
2-7 
8.0 
6.4 
14.8 
1.4 
3-3 
2.6 
2.0 


25-9 
35.0 
50.2 
7-6 


2.4 

1.4 
1.0 
2.6 
1-5 
2.2 
3.6 
6.5 
2.5 
12.6 

9-5 
22.5 


x.o 

I.O 
I.O 
2.t 

9.8 

0.04 

0.5 

1.0 

0.03 

O.OI 

0.4 


l,OCO  of 

dollars, 
$3,245,365 
3,440,650 
6, 173,126 
3,295,811 
2,828,753 
1,077,902 
405,130 

52,836 
261,059 


'4-5 
7-1 
9-9 

■5-5 


2S.0 
21. q 

-.  .,56.7 
620  34.7 
2,14494.4 
2,403  28.8 


Cost  of 
Construction. 


Total 
capital 
or  cost. 


52,836 
54,600 

116,719 
23. 324 

172,457 


i,C64,i9i 
1 , 186, 547 


52,598 

75.  208 

S7C'.  734 


7-,23.i 
182,257 


131,781 


129,603 
54,361 


200,581 

205,797 
71.529 

101,650 
18,900 
43, 584 

100,702 


Capital 
or  cost 
per  mile. 


'*98,443 

t 

272,737 

•137,601 

t 

108,212 

§160,893 

§41,086 
•104,969 


*4i,o86 

32, 198 

|44.  669 

•69,416 

87,364 


55,261 

60,504 


1152,756 

*l54.697 

49,895 


53,044 
40, 547 


•58,053 


*5o, 622 
71,ot6 


59.328 
62,729 


34.7'3 

♦40,9  ;2 
•28,284 

43,253 


Railway  Passenger  Stations  of  the  World. 

While  there  are  resemhlaiices  helvveen  the  taeil- 
ities  provided  for  railway  passenger  traffic  in 
large  cities  and  at  important  railway  cen- 
tres in  various  parts  of  the  world,  there  are 
also  distinct  differences,  due  to  the  varying 
conditions  and  to  the  diverse  general  methods 
in  vogue  in  the  United  States  and  foreign  coun- 
tries. 

Generally  speaking,  large  passenger  stations 
may  be  classified  into  the  following  types : 

First. —  Terminal  stations  at  or  near  the  level 
of  the  adjacent  streets,  such  as  the  existing 
Grand  Central  Station,  New  York ;  the  Union 
Station,  Saint  Louis ;  the  North  and  Soutli 
Union  Stations,  Boston,  Mass. ;  the  Liverpool 
Street,  Euston;  Great  Central,  Victoria,  etc., 
London,  and  Frankfort,  Germany. 

Second. —  Terminal  stations  elevated  above 
or  partly  above  the  streets,  such  as  the  Jersey 
City  Station  of  the  Pennsylvania  Railroad,  Jer- 
sey City,  N.  J.;  Broad  Street  Station,  Phila- 
delphia ;  Waterloo  and  Saint  Pancras,  London ; 
Saint  Lazare,  Paris ;  and  the  Central  Station, 
.A-ntwerp. 

Third. —  "Througli"  stations  at  street  level, 
such  as  the  Indianapolis  Union  Station  and  the 
Omaha  and  Saint  Paul  stations  in  the  United 
States,  and  the  Hanover  Station,   Germany. 

Fourth. —  Terminal  and  '^'through'"  stations 
combined,  (a)  at  street  level;  (b)  above  it; 
(e)  below  it;  and  (d)  partly  above  and  partly 
below  street  level,  such  as  (a)  Buffalo,  N.  Y. ; 
(b)  Cologne,  Germany;  (c)  proposed  Pennsyl- 
vania Railroad  Station,  New  York,  and  Waverly, 
Edinburgh;  and  (d)  New  Union  Terminal, 
Washington,  D.  C,  Queens  Street,  Glasgow, 
Scotland,   and    Dresden,    Germany. 

Table  L  shows  certain  features  related  to 
operation,  and  is  made  up  from  a  recent  (1903) 
investigation  of  six  large  passenger  stations  of 
the  United  States,  representative  of  the  best 
practice. 

SPECIAL  INFORMATION  RELATING  TO  SIX    (6)    LARGE 
UNITED   STATES   PASSENGER  STATIONS. 


Average 


Notes.  •  Financial  statement  for  1903.  t  Austria,  $i2S.3;4; 
Hungary,  $74,056.  f  Russia,  $78,553;  1- inland,  $3^,189 
§  State  railroad  only.    |]  Financial  statement  for  1899. 


Train  room 

N  umber  of  tracks 

Scheduled  trains  per  track   in 

24  hours 

Scheduled  trains  per  track  busi- 
est hour 

Passengers  per   foot   wioth  of 
all  platforms  in  24  hours.. . . 
Trains 
Scheduled  trains  24  hours 

Through 

Suburban 

Total 

Scheduled    trains    in     busiest 
hour 

Through 

Suburban 

Tital 

Ma.ximum   No.   of  trains  in  24 

hours 

Maximum    No.   of    trains  in   1 

hour 

Passengers 
Average    number    per    sched- 
uled tr.iin 

In  24  hours 

In  busiest  hour 


Maxi- 

Mini- 

mum 

mum 

32 

11 

32.6 

7.4 

2.8 

1.2 

446 

236 

249 

46 

5S0 

So 

829 

191 

38 

3 

50 

2 

81 

27 

851 

213 

97 

31 

173 

80.8 

251 

luo 

-3 
2.2 

337 

151.8 

275 '3 
427.1 


494-3 
4C.6 


"5 

i83 
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Items 


On    scheduled    trains    in    2^ 
hours 

Through    

Suburban    

Total     

On      scheduled      trains       in 
busiest  hour 

Through   

Suburban     

Total     

Maximum  in  24  hours 

IVaiting  room 

Maximum  number  of  passen- 
gers per  square   foot  oi 

area    

Average    number    of    passen- 
gers  per  square   foot  of 

area    

Concourse 

Area   sq.    ft 

Width  of  concourse   

Width  of  gates  to  trains.  .  .  . 

Total  width  of  all  exits 

Passengers  in  24  hours 

Per  sq.   ft.  of  area 

Per  foot  of  exit 

Maximum     passengers     in     i 
hour 
Per  10  sq.   ft.'  of  area.  . .  . 

Per  foot  of  exit 

Toilet   room 

Passengers    in    24    hours   per 
fixture 

w.  c 

Basins     

Urinals     

Booths 

Number  of  telephones 

Parcel 

Area  sq.    ft 

Lineal  foot  of  shelving... 
Number     of     parcels    in     24 

hours     

News — Area   sq.   ft 

Flowers  —  Area  sq.    ft 

Confectionery  —  Area  sq.    ft. 

Cigars  —  Area  sq.   ft 

Restaurant 

Seating  capacity 

Lunch    counter 

Dining   room    

Passengers  in  24  hours 

Per  sq.   ft.  of  area 

Per   seat    

Cabs 

Area  sq.  ft.  cab  stand 

Lineal    feet   platform   at   cab 

stand    

Baggage 

Pieces     in     and     out     in     24 
hours 

Average    

Maximum    

Pieces  per  train  

Number     of    passengers    per 

piece    

Area  per  piece  sq.  ft.. 
Pieces  per  lin.  ft.  of  counter 
Postal  matter 

Tons  in  24  hours 

Average    

Maximum    

Area  sq.   ft 

Area  per  ton.  sq.  ft... 
Lineal  feet  platform. . 
Scales    


Maxi- 

Mini- 

mum 

mum 

22,000 
33.839 
80,318 

4,566 
16,701 
21,267 

3.557 

6,092 

7.991 

200,000 

709 

2,000 

4,000 

34.598 

7-9 

1-9 

4-4 

I.I 

60,000 

89' 

II. 7' 

162' 

14.814 
35' 
3-5' 
46' 

3 

1,076 

1 
284 

10 
221 

4 
87.1 

2.333 
7,000 
3.878 

686 

1,933 

863 

14 

1 

1,625 
2,294 

195 

50 

2,200 
480 
500 
500 
520 

2,000 

180 

15 

25 

200 

185 
330 

3S 
42 

70 
1,108 

4 

115 

16,320 

2,952 

250 

40 

5.000 

12,000 

16 

1,200 

1,500 

3 

35 

12 

100 

8 

2 
18 

315 

350 

12,640 

72 
112 

I 

12 

23 

720 

12 

4 

I 

.Average 


13.641 
24.509 
45,820 

1,866 

4.581 

6,448 

104,195 


5.6 


26,657 

53-3' 

8.3' 

96.5' 


556 

6 
i6s 


1.227.3 
3.724-' 
2,406.3 


614 
837 

2,100 
337 
173 
241 
300 


«7 

305 


88a 
159 


3.675 
7.198 


7 
64 


169 
183 

3.552 
43 
45 


There  are  certain  features  that  do  not  appear 
in  this  table.  For  example,  in  Paris  it  is  the 
custom  of  the  people  to  go  out  of  the  city  in 
large  numbers  on  Saturday  and  Sunday,  espe- 
cially in  the  summer  time,  and,  to  accommodate 
this  immense  crowd,  the  cars  of  the  Western 
Railroad  running  out  of  the  Saint  Lazare  Station 
are  double-decked.  On  these  days,  the  facilities 
■)f  this  station  are  taxed  to  their  utmost  and  far 


beyond  the  ordinary  suburban  business,  which  it 
always  very  great,  particularly  since  the  line  was 
built  crossing  the  Seine  to  the  Champ  de  Mars. 
To  facilitate  the  rapid  handling  of  traffic  in 
the  station,  the  train  arriving  with  its  load  of 
passengers  is  not  hauled  out  to  allow  the  loco- 
motive to  pass  out,  but  it  remains  on  the  arriv- 
ing track  while  it  is  uncoupled  and  moved  and 
turned  by  a  combined  traverse  and  turntable, 
and  passes  out  of  the  station  on  an  adjaceent 
service  track  to  the  water-tank  and  coal-shutes, 
and  then  backs  down  to  its  train,  couples  on, 
and  is  ready  to  haul  it  out,  head  on,  as  soon  as 
it  is  loaded.  The  side  doors  of  the  cars  facili- 
tate unloading  and  loading,  so  that  the  train  is 
ready  to  be  pulled  out  loaded  by  the  time  the 
engine  is  coupled  on.  This  plan  saves  time, 
saves  movements  of  trains  and  permits  the  loco- 
motive to  travel  head-on  whether  coming  in  or 
going  out. 

This  same  plan  of  car  doors  in  Great  Britain 
facilitates  egress  and  ingress.  The  writer  timed 
the  egress  of  500  passengers  from  an  arriving 
train  at  the  Caledonian  Railway  Station,  Glas- 
gow, and  recorded  ten  seconds  as  the  time  to 
wholly  empty  the  train  from  the  instant  it 
stopped  at  the  platform.  The  Illinois  Central 
World's  Fair  trains  in  Chicago  in  1893  adopted 
the  same  plan  with  great  success  in  the  prompt 
handling  of  large  crowds.  In  London  there  is 
also  an  immense  traffic  on  certain  days,  such  as 
Bank  Holiday,  when  all  station  facilities  are 
taxed  to  their  utmost. 

There  are  other  movements,  also,  to  be  taken 
into  consideration  in  estimating  the  vast  amount 
of  work  done  at  important  railway  stations. 
Empty  trains  called  "drafts"  or  "carriage" 
trains  must  be  hauled  in  from  the  storage  yards, 
and  hauled  out  empty  to  them.  The  locomotive 
which  brings  in  the  train  must  pass  out  to  the 
round  house.  To  give  an  idea  of  these  extra 
movements,  the  following  is  quoted  from  the 
latest  time  tables  of  the  South  L'nion  Station, 
Boston,  Mass.,  and  the  Grand  Central,  New 
York : 

SOUTH     UNION     STATION,     BOSTON,     MASS. 

Recapitulation 

Week- 
day 
trains 

B.  &  A.  R.  R 216 

N.  Y.,  N.  H.  &  H.  R.  R 

Providence  Division 310 

Plymouth  Division 222 

Midland  Division 92 

624 

Grand  Total 84O 

Regular  trains 840 

Drafts  to  and  from  storage  yards 389 

Light  engines  to  and  from  engine  houses 367 

Total  movements  to  and  from  terminal 1,596 

GRAND   CENTRAL   ST.VTION,   NEW   YORK. 

Recapitulation 

Week- 
day 
N.  Y.  C.  &  H.  R.  R.  R.  trains 

Harlem  Division 103 

Hudson  Division 129 

232 

X.  Y.,  N.  H.  &  H.  R.  R 125 

Harlem    Line   storage  trains 109 

•Storage  trains  46th  Street  Yard 227 

Light  engines  to  and  from  engine  house 345 

Total  movements  to  and  from  terminal 1,038 
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Plate  I. —  Approach  Tracks  to  Union  Station,  Saint  Louis. 
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Plate  II. —  Ground  Floor:  Midway  and  Tracks,  Saint  Louis. 
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As  88  regular  scheduled  trains  arrive  and 
depart  during  the  busiest  hour  —  5  to  6  p.m. — 
at  the  South  Union  Station,  Boston,  the  number 
of  movements  required  to  accomphsh  this  regu- 
lar train  work  is  very  great,  and  the  signal  and 
interlocking  mechanisms  must  necessarily  be  of 
the  most  approved  kind. 

It  is  quhe  common,  however,  to  find  a  great 
number  of  regular  train  movements  in  sta- 
tions that  do  not  rank  in  size  with  the  two  above 
mentioned.  In  1901  the  Union  Station,  Saint 
Paul,  Minn.,  was  handling  202  regular  trains  on 
ten  station  tracks,  of  which  92  per  cent  had 
to  be  handled  on  six  tracks,  which  required,  be- 
tween 8  and  9  a.m.,  96  train  movements,  and  all 
tliis  was  done  with  hand  switches.  This  station 
is  used  jointly  by  ten  important  western  rail- 
roads, and  is  a  very  busy  station.  One  million 
pieces  of  baggage  were  handled  in  1901 — a 
daily  average  of  2,216.  The  average  at  the 
Grand  Central  Station,  New  York,  in  the  same 
year  was  2.654  pieces. 

It  is  interesting  to  know  something  of  the 
character  of  the  approaches  to  large  passenger 
stations  over  which  so  many  trains  pass  daily, 

TABLE    SHOWING    APPROACH    TR.\CKS    AND    TRAFFIC 
ON  THEM. 


Station 


Jersey     City,     Pa 
R.  R 

Reading     Ter., 
Phila 

North  Union,  Bos- 
ton, Mass 

Grand    Cent.,     N. 
Y 

South  Union,  Bos- 
ton,  Mass 

L.     S.     &     R.     1., 
Chicago    

Broad  St.,  Phila.. 

St.  Louis,  Mo. . . . 

Union  Depot,  K.  C, 

Erie    R.     K.,    Jer. 
City   

Central  R.  R.  Jer, 
City    

D.,  L.  &  W.,  Ho- 
Ijoken     

West  Shore,  Wee- 
hawken    

Liverpool  St.,  Lon- 
don    

Waverly.      Edin- 
burgh    


London  Bridge 
London    

Waterloo,   London 

Euston,   London.  . 

St.  Pancreas,  Lon 
don    

St.   Lazare,    Paris, 

Dresden,  Ger. 


Cologne.    Ger.... 
Frankfort,  Ger. . 

Hanover,   Ger. . . 


g 
6 
4 

I 
4&6 

6&2 
II 

6&4 


Trains 

in 
24    hrs. 


2S1 

417 

58S 

357 

840 

182 
470 
237 


1094 

IIOI 

966 

1200 
go8 

300 
478 


Remarks 


Terminal 

Terminal 

Terminal 

Terminal 

Terminal 

Terminal 
Terminal 
Terminal 
Through 

Terminal 

Terminal 

Terminal 

Terminal 

Terminal 
(  8  stubs  So. 
7      "      No. 
( 4  through. 

Through 
Terminal 
Terminal 

Terminal 
Terminal 
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and  especially  during  the  busiest  hour.  The 
information  can  best  be  given  in  a  table  where 
the  work  to  be  done  and  the  facilities  in  the 
way  of  approaches  are  placed  side  by  side. 

The  foregoing  table  is  indicative  of  the  traffic 
over  approach  tracks,  but  one  should  know  the 
methods  '  of  handling  it.  All  of  the  approach 
tracks  may  not  be  available  for  the  traffic,  and 
the  ratio  of  station  tracks  to  approach  tracks,  and 
of  trains,  as  they  appear  in  the  table,  may  be  very 
misleading,  if  we  e.xpect  to  learn  from  it  just 
how  many  movements  there  are  in  the  busiest 
hour  over  each  track.  One  or  more  tracks  may, 
for  good  reasons,  be  at  that  time  comparatively 
idle,  while  another  may  be  hot  w-ith  wheels  pass- 
ing over  it.  The  writer  is  enabled  to  show  the 
actual  number  of  movements  over  one  of  the 
approach  tracks  at  the  Grand  Central  Station, 
New  York,  on  21  March  1904.  There  are  four 
approach  tracks,  and  by  the  station  time  card 
there  are  in  the  busiest  hour  34  arrivals  and 
departures,  or  8.5  trains  per  track  in  that  hour, 
as  per  the  above  table. 

There  are  18  tracks  in  the  station.  This  is 
at  45th  Street.  At  49th  Street  these  tracks  con- 
verge into  four  tracks,  to  enter  the  approach  to 
the  tunnel.  They  are  numbered  from  east  to 
west.  Nos.  I  and  2  are  south  bound  (toward  the 
station)  to  S4th  Street.  (This  road  runs  left- 
handed  from  a  point  some  miles  out  into  the 
station.)  From  54th  Street,  south,  for  a  dis- 
tance of  about  1,600  feet  all  south  bound  traffic 
is  confined  to  track  No.  2  — No.  i  being  used 
as  a  north  bound  track  for  shop  trains  and 
engines  crossing  over  to  tracks  3  and  4  at  54th 
Street. 

This  crossing  point  is  the  busiest  piece  of 
track  on  the  approach,  and  for  the  hour  be- 
tween 8  and  9  a.m.  there  are  25  scheduled  trains 
and  5  light  engines  south  bound,  and  8  trains 
and  engines  north  bound,  passing  over  this 
stretch  of  track  —  38  distinct  movements  in  one 
hour,  or  one  in  every  1.6  minutes.  This  is  not 
an  exceptional  performance,  but  daily  practice. 
The  information  is  given  for  the  encouragement 
of  any  railway  companies  which  contemplate  a 
busy  traffic  over  a  small  number  of  tracks. 

It  is  possible  in  the  space  allowed  to  briefly 
give  only  the  specially  interesting  features  of  one 
or  two  of  each  of  the  four  classes,  or  types, 
referred  to  at  the  beginning  of  this  article. 

As  illustrating  the  first  type,  namely,  terminal 
stations  at  street  level,  the  Union  Station.  Saint 
Louis,  and  the  Frankfort  Station,  Germany,  have 
been  selected. 

The  second  type,  namely,  terminal  stations 
elevated  or  partly  elevated  above  street  level,  is 
illustrated  by  the  Reading  Terminal,  Philadel- 
phia, and  the  Saint  Lazare,  Paris. 

The  third  type,  namely,  through  stations  at 
street  level,  is  represented  by  the  Indianapolis 
Union  Station. 

The  fourth  type,  namely,  terminal  and 
through  stations  combined,  partly  elevated  or 
depressed,  the  Union  Terminal,  Washington, 
D.  C,  now  under  construction  (April  1904), 
and  the  Dresden  Station. 

The  Saihl  Louis  Union  Station  is  one  of  the 
largest  in  the,  world,  for  it  has  more  tracks  than 
any  —  30,  with  space  for  two  more  in  the  train 
shed,  though  not  so  many  trains  arrive  and  de- 
part as  with  some  other  stations.  Its  traffic, 
however,  is  very  important,  as  it  is  the  terminus 
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of  22  trunk  lines  and  the  trains  are  mostlj' 
through  trains  —  very  long  and  heavy.  Tlie 
trains  approach  from  two  directions,  from  the 
east  over  the  two  bridges  that  span  the  Mis- 
sissippi River,  and  from  the  west  by  trunk  lines 
from  that  direction.  The  original  lay-out  of  the 
approach  tracks  had  serious  objections  and  rad- 
ical changes  are  now  being  made  to  improve 
the  entrance  to  the  station. 

Plate  I.  shows  the  new  approach  tracks,  in- 
creasing the  number  from  four  to  six.  It  will 
be  seen  that  these  approach  tracks  spread  out 
into  really  four  groups  upon  entering  the  im- 
mense train  shed.  The  plan  of  the  ground  lloor 
of  the  station,  with  the  "Midway" — concourse 
—  and  the  station  end  of  the  track,  is  shown  on 
Plate  II.  A  good  idea  of  the  interior  may  be 
had  from  Plate  III. —  showing  "The  Grand 
Hall."  The  station  is  owned  by  "The  Terminal 
Railroad  Association  of  Saint  Louis."  The  roads 
using  it  form  the  proprietary  company.  The 
total  first  cost  was  $6,500,000  —  the  real  estate 
costing  $4,500,000,  and  the  buildings,  etc., 
$2,000,000.  The  cost  of  operation  during  the 
year  1898  was : 

Rental  $327,507.40 

Less  revenue  from  privileges 103,526.51 

Net  rental    $223,980.89 

Actual  operating  expenses  and  maintenance.       296,636.44 

Total  annual  cost $520,617.33 

The  average  charge  per  car  for  that  year 
was  $1.58.  The  cost  is  apportioned  among  the 
roads  using  the  station  on  a  "wheelage"  basis. 
This  word  must  not  be  understood  to  mean 
wheels.  It  means  cars  (coaches),  and  the  charge 
is  on  the  basis  of  "equalized  cars,"  as  explained 
below.  The  following  paragraph  from  the 
agreement  between  the  Association  and  the  vari- 
ous railways  occupying  the  station  will  show 
clearly  the  method  of  apportioning  the  cost: 

An  accurate  record  shall  be  kept  hy  the  Terminal 
Company  of  all  passenger,  baggage,  mail,  express,  sleep- 
ing, dining  and  special  cars,  in  and  out  of  the  said 
Union  Station  during  each  calendar  month,  and  said 
Railway  Company  shall  pay  said  Terminal  Company 
such  proportion  of  said  balance,  as  the  number  of  such 
cars  of  said  Railway  Company  in  and  out  of  the  said 
Station,  bears  to  the  whole  number  of  such  cars  in  and 
out  of  lines  using  said  Station  facilities  during  the 
month;  and  in  so  ascertaining  the  number  of  such  cars 
in  and  out,  cars  hauled  in  trains,  the  runs  of  which 
terminate  within  37  miles  of  said  Union  Station,  shall 
be  counted  as  one-third  part  of  a  car,  in  all  other  cases 
as  one  car. 

Franhfort-on-tUc-'Maui,  Germany. —  This  sta- 
tion is  owned  by  the  Prussian  government  and 
the  Hessian  Ludwigs  Railroad.  It  is  really  a 
street  level  station,  the  entire  area  in  front  and 
on  the  sides  having  been  raised  and  embellished 
with  grass  plots,  parks,  and  ample  approach  area. 
The  general  railroad  approach  differs  from  that 
at  Saint  Louis,  as  groups  of  tracks  come  into  it 
direct.  In  order  to  prevent  grade  (level)  cross- 
ings, the  tracks  approaching  from  different  di- 
rections are  at  different  levels  for  some  little 
distance  from  the  station,  those  coining  in  from 
lateral  directions  passing  over  those  entering  di- 
rectly. The  train  shed  is  very  large,  but  not 
equal  to  that  of  Saint  Louis,  being  551  feet  hy6To 
feet  with  an  area  of  336,110  square  feet,  while  the 
Saint  Louis  train  shed  is  606  feet  by  700  feet,  with 
an  area  of  424,200  square  feet,  and  there  are  18 


tracks  in  the  train  shed  at  Frankfort.  Plate  IV, 
is  a  photographic  view  of  the  front  of  the  station, 
and  the  train  shed  is  seen  in  Plate  V.  The  lat- 
ter shows  clearly  the  three  great  steel  arches  and 
the  very  substantial  and  permanent  character  of 
the  wide  platforms.  The  platforms  of  all  large 
German  stations  are  generally  much  more  solid 
and  are  much  wider  than  is  often  found  in  the 
United  States. 

The  Reading  Terminal,  Philadelphia,  is  a 
characteristic  station  of  the  second  type,  ele- 
vated above  the  street.  The  train  shed  is  pne 
single  metallic  arch,  three-pointed,  hinged  at 
the  crown  and  covering  the  entire  width  of  the 
tracks  and  platform,  the  width  at  springing  line 
being  260  feet.  The  height  is  88  feet,  the  length 
502  feet.  The  total  length  of  the  station,  in- 
cluding the  head  house,  is  663  feet.  The  13 
tracks  starting  in  the  train  shed  reduce  to  5,  350 
feet  from  it.  About  1,650  feet  from  it,  they 
separate  into  two  lines  of  two  tracks  each.  The 
terminal  yard  is  reached  over  an  elevated  struc- 
ture, the  plate  girders  bridging  the  street,  or 
viaduct,  on  columns.  This  structure  is  half  a 
mile  long.  The  elevation  of  the  rails  is  about 
25  feet  above  the  street  level. 

The  station  proper  is  in  the  second  story  of 
the  head  house  —  the  ground  floor  being  used 
for  entrance,  waiting  rooms,  ticket  offices,  bag- 
gage rooms,  etc.  The  general  and  adminis- 
trative offices  are  above  the  second  story.  The 
ground  floor  under  the  train  shed  is  used  for  a 
large  market,  cold  storage,  and  a  refrigerating 
plant.  The  operating  plant  of  the  station  is  also 
here.  The  main  waiting  room  on  the  second 
floor  is  very  lofty,  occupying  two  stories  in 
height.  There  are  also  on  this  floor  the  dining, 
lunch   and   smoking  rooms. 

There  are  two  large  passenger  elevators  and 
a  broad  stairway.  Each  baggage  room  has  two 
elevators  (lifts)  for  baggage  trucks  to  the  train- 
shed  floor.  There  are  four  more  stories  for 
offices.  The  floor  of  the  elevated  train  shed  is 
constructed  of  buckled  plates  carried  by  plate 
girders.  There  is  a  layer  of  cement  over  the 
plates  and  then  one  inch  of  Ncuchatel  asphal- 
tum.  The  cross-ties  are  laid  in  asphalt  concrete, 
the  platforms  being  made  of  the  same  material. 
The  surface  of  the  platforms  is  eight  inches 
above  the  rails.  Large  frames  of  heavy  ham- 
mered glass  are  built  into  the  platforms  to  help 
in  lighting  the  spaces  underneath. 

The  building  is  a  monumental  structure, 
Italian  renaissance  in  style,  the  exterior  faces  on 
the  streets  being  of  pink  granite  to  the  first 
story,  and  above  that  pink  brick  and  cream  terra 
cotta. 

Some  items  of  cost  may  be  of  interest.  The 
head  house  cost  $36  per  square  foot  of  super- 
ficial area,  or  23.1  cents  per  cubic  foot  of  con- 
tents. This  cost  is  for  construction  alone,  and 
does  not  include  heating,  lighting,  elevators,  wa- 
ter supply,  etc.  The  train  shed,  including  foun- 
dations and  apartments  underneath,  cost  $8.53 
per  square  foot  of  surface  covered.  Plates  VI. 
and  Via  show  respectively  the  ground  floor,  and 
section  of  train  shed  and  foundations. 

The  Saint  Lasare  Station  of  the  ll'estern  Rail- 
zcay.  Paris,  is  an  example  of  a  terminal  station, 
partly  elevated  and  partly  at  street  level.  In 
front  of  the  station  the  rue  Saint  Lazare  is  con- 
siderably below  the  level  of  the  tracks,  but  on 
the  eastern  side  the  station  tracks  are  at  the  level 
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I.  Front  View  of  Station,  Fraiilifort,  Germany.  2.  Train  Shed  of  Frankfort  Station. 
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of  rue  d'Amsterdam.  The  ground  still  rises  and 
the  rue  de  Londres  is  considerable  above  the 
level  of  the  approach  tracks  and  a  little  further 
on,  at  the  rue  Saint  Petersburg,  it  requires  a  car 
lift  of  about  31  feet  to  raise  the  express  freight 
from  the  track  level  to  the  street.  There  are  31 
tracks  in  the  station  —  27  for  passenger  trains 
and  4  for  locomotives  and  other  station  serv- 
ice. About  a  quarter  of  a  mile  from  the  station, 
the  tracks  converge  into  six  entrance  tracks  and 
pass  through  a  tunnel  about  1,000  feet  long,  and 
then  through  a  deep  cut.     Three  quarters  of  a 


In  front  of  the  station  and  connected  with 
it  by  a  covered  elevated  gallery,  is  the  Hotel 
Terminus,  owned  by  the  railway  company.  In 
the  interior  of  the  station,  reached  by  several 
broad  and  easy  stairways,  is  the  Grand  Hall 
"Pas  Perdus,"  630  feet  long  and  72  feet  wide, 
from  which  exits  lead  to  the  waiting  rooms  and 
offices,  etc.,  which  are  between  this  hall  and  the 
concourse.  The  baggage  after  being  raised  and 
registered,  is  raised  to  the  track  level  on  small 
trucks  by  means  of  movable  inclined  lifts  hauled 
up  by  endless  chains  worked  by  liydraulic  power. 
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Plate  VI.- 


mile  from  the  station,  the  tracks  diverge  —  two 
to  the  west  and  four  to  the  west  of  north. 
Near  the  point  where  the  lines  separate,  there  is 
a  very  large  terminal  yard.  This  is  one  of  the 
best  equipped  stations  in  the  world.  All  parts 
of  it,  passenger  and  freight  stations,  shops,  round 
houses  and  yards  are  fully  supplied  with  hy- 
draulic and  electric  power  and  light.  It  has  1,200 
daily  arrivals  and  departures  of  trains.  Few  ex- 
ceed it  in  volume  of  traffic.  It  covers  27  acres. 
Of  the  various  signal  towers  one  commands  the 
three  groups  of  entrance  tracks. 


Ground   Floor,   Reading  Terminal,   Philadelphia. 

The 


traverse    turntable    is 


(See    Plate    VIII.) 
shown  on  Plate  IX. 

The  Indianapolis  Union  Station  is  a  typical 
station  of  the  third  type,  "through"  at  street 
level.  Five  proprietary  railway  companies  united 
(in  1888)  their  properties  and  organized  this 
company.  Nine  other  railways  were  admitted 
later  as  tenants  with  equal  privileges  to  the  five, 
all  having  a  joint  use  of  the  station  as  w'ell  as  of 
a  belt  line  railway.  The  main  building  is  an  im- 
posing and  commodious  structure,  devoted  al- 
most   exclusively   to    Union    Station    purposes. 
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Adjoining  and  extending  past  the  head  house  in 
each  direction,  and  open  at  both  ends  for 
through  tracks,  is  a  train  shed  740  feet  long 
and  200  feet  wide,  with  nine  passenger  and  two 
freight  tracks.  The  entire  station  cost  about 
$1,000,000.  The  operating  expenses  per  annum 
averaged  in  10  years  — 1889-1898  — $60,000  or 
23.7  cents  per  car.  The  annual  fixed  charges 
were  about  $52,000,  or  20.49  cents  per  car,  to 
which  should  be  added  $11,500  for  track  ex- 
penses, or  11.06  cents  per  car,  making  a  total  of 
about  $123,500,  or  55.5  cents  per  car. 


with  hydraulic  and  electric  power  and  appli- 
ances. The  cost  of  the  station  with  freight  de- 
pots and  other  appurtenances,  was  $5,315,000. 

Tlw  Union  Terminal,  U'asliington.  D.  C, 
now  under  construction  (.^pril,  1904)  is  a  good 
example  of  a  terminal  and  through  station  com- 
bined—  the  fourth  type.  It  is  partly  at  street 
level  and  partly  below  the  same.  The  six  rail- 
roads, four  from  the  south  and  two  from  the 
north,  have  thus  far  handled  their  passenger 
traffic  at  two  stations  at  a  considerable  distance 
from  each   other,  one  near   Pennsylvania   Ave- 


Plate  Via. —  Market  House,  Reading  Terminal,  Pliiladelphia. 


The  North  Station,  Hanover,  Germany,  is  an 
excellent  example  of  a  continental  through  sta- 
tion at  street  level.  Hanover  is  an  important 
city  of  Central  Germany  on  through  lines  from 
Frankfort  to  Hamburg  and  Bremen,  and  from 
Cologne  to  Berlin.  Four  important  roads  oc- 
cupy the  station.  The  general  plan  comprises  a 
commodious  head  house  566  feet  long  and  92 
feet  wide,  and,  back  of  it  and  attached  to  it,  a 
train  shed  of  about  the  same  length,  289  feet 
wide,  with  nine  tracks.    The  station  is  furnished 


nue  at  6th  Street  and  one  near  the  Capitol. 

The  new  station  is  to  be  near  the  Capitol. 
The  Philadelphia,  Wilmington  and  Baltimore 
Railroad  reaches  it  by  a  connection  with  its  main 
line  entering  Washington,  and  leaves  it  from  the 
low  level  by  means  of  a  double  track  tunnel 
passing  under  Capitol  Hill  near  the  Library  of 
Congress,  by  which  the  roads  from  the  south 
will  reach  the  station.  There  are  11  through 
tracks  at  the  low  level  and  18  terminal  stub 
tracks  at  street  level  —  five  of  those  above  and 


INTERIOR   VIEWS   OF   STATION,    DRESDEN,   SAXONY 
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Plate  VII. —  Cross  Section  of  Train  Shed  Looking  South,   Reading  Terminal,   Philadelphia. 


the  same  number  below  will  be  used  for  bag- 
gage tracks.  Witliout  going  into  details,  certain 
interesting  features  should  be  referred  to.  (See 
Plate  X.)   . 

The  general  government  participates  in  the 
station  by  contributing  about  $4,600,000  toward 
the  elimination  of  grade  (level)  crossings  and 
towards  the  new  plaza.  It  is  estimated  that  the 
cost  of  the  entire  improvement  will  be  about 
$14,000,000. 

The  station  building  proper  is  about  620  feet 
long,  to  be  built  in  white  marble  and  granite. 
The  three  entrance  arches  are  50  feet  high,  lead- 


ing into  a  vaulted  open  air  vestibule.  The  arches 
at  the  end  are  for  carriages,  one  arch  being  for 
the  use  of  government  officials,  and  leading  to 
a  suite  of  apartments  for  the  exclusive  use  of 
the  President  of  the  United  States  and  the 
guests  of  the  nation. 

Attention  is  called  to  the  very  large  size  of 
some  of  the  rooms.  The  general  waiting  room 
is  128  feet  by  2.^6  feet  and  90  feet  high,  covered 
by  a  Roman  barrel-vaulted  roof.  The  con- 
course is  also  of  extraordinary  dimensions,  80 
feet  by  745  feet,  the  whole  width  on  both  sides 
of   the   separating   fence   being    130   feet.     The 


Plate  VIII.—  Inclined  Baggage  Carrier,  Saint  Lazare,  Paris. 
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platforms  are  covered  by  umbrella  sheds, 
adapted  to  the  mild  climate  of  Washington. 
The  platforms  average  900  feet  long  and  21  feet 
wide,  made  of  concrete  laid  in  cinders,  and  faced 
with  one  inch  of  cement.  Plate  XI.  shows  the 
umbrella  sheds. 

The  baggage  is  handled  in  the  basement, 
reached  by  two  driveways.  There  are  four 
baggage  subu-ays,  two  longitudinal,  16  feet 
wide,  the  whole  length  of  the  building,  and  one 
transverse  60  feet  wide  at  the  station  end,  and 
one  at  the  outer  end  of  the  platforms  20  feet  to 
42  feet  wide.  H  Street,  80  feet  wide,  is  carried 
under  the  station,  and  K  Street,  also,  outside  of 
the   station. 

Other  interesting  provisions  are  an  invalid's 
room,  offices  of  a  resident  physician,  several 
mortuary  chambers,  dressing-rooms  with  bath, 
a  Turkish  bath  and  swimming  pool.  The 
northern  approach  is  on  a  masonry  viaduct 
crossing  over  all  streets.  There  are  eight  tracks 
npon  it. 

The  IVavcrlcy  Station,  Edinburgh.  Scothmd, 
is  another  interesting  example  of  the  fourth 
type,  being  wholly  depressed,  and  partly  through 


of  tasteful  ornamentation  within  and  without. 
It  has  all  the  numerous  and  special  conveniences 
of  the  most  modern  United  States  stations,  and 
one  feature  not  often  found  in  this  country,  and 
that  is  abundant  station  service — -porters,  wait- 
ers, etc.,  in  which  European  stations  are  gener- 
ally far  in  advance  of  stations  in  the  United 
States.  The  station  is  everywhere  brilliantly 
lighted  by  electricity  and  is  always  a  model  of 
cleanliness.  There  are  two  waiting-rooms  for 
first  and  second-class  passengers,  and  two  for 
third  and  fourth,  with  several  restaurants. 
There  is  a  police  station,  branch  post-office,  tele- 
graph, telephones,  a  physician  always  in  attend- 
ance, with  the  usual  other  facilities.  (See  Plate 
XII.) 

The  foregoing  descriptions  and  illustrations, 
and  the  tables  and  plates,  are  sufficient  to  give 
an  idea  of  the  facilities  in  the  United  States  and 
in  some  other  countries  where  large  numbers  of 
passengers  are  handled.  The  increase  of  pas- 
senger traffic  in  many  large  stations  has  com- 
pelled enlargement  of  facilities.  Old  stations, 
which  a  few  years  ago  were  considered  ample, 
are  now  under  reconstruction  to  avoid  either  the 
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Plate  IX. —  Combined  Traverse  Turntable,  Saint  Lazare,  Paris. 


and  partly  terminal.  The  cost  of  its  construc- 
tion, including  property,  was  $7,500,000.  It  was 
recently  completed.  The  cost  of  operating  it  is 
about  $165,000  per  annum.  It  has  a  large  pas- 
senger traffic  —  630  daily  arrivals  and  departures 
of  trains  and  40  in  the  busiest  hour.  There  are 
four  approach  tracks  on  each  end  and  both  in 
tunnels.  Through  trains  can  pass  through  the 
station  on  each  side  on  two  through  tracks,  and 
there  are  8  platform  terminal  tracks  on  the  south 
end,  and  7  on  the  north  end.  In  general  phys- 
ical features  the  approaches  and  the  station  area 
are  .somewhat  similar  to  those  of  the  proposed 
Pennsylvania  Railroad  station  in  New  York, 
reaching  it  from  under  the  Hudson  River  and 
the  East  River. 

The  Dresden  Station,  Cermany,  is  another 
European  station  of  the  fourth  type  worth 
noting.  It  has  six  terminal  tracks  at  street  level 
and  eight  through  tracks  above.  This  station, 
for  architecture  and  for  general  convenience, 
cannot  be  surpassed.  The  materials  of  construc- 
tion are  stone,  iron  and  glass  with  a  profusion 


congestion  and  inconvenience  in  the  station  or 
its  approaches,  or  to  eliminate  the  dangers  of 
level  crossings  of  railroad  tracks  or  streets. 

In  Chicago  the  Lake  Shore  and  Michigan 
Southern  Railroad  and  the  Rock  Island  and 
Pacific  Railroad  have  recently  entirely  rebuilt 
their  joint  station,  raising  their  tracks  15  feet 
above  the  street  level. 

In  Great  Britain  the  large  Caledonian  Rail- 
way station  in  Glasgow,  the  principal  terminal 
of  that  road  in  that  city,  is  being  greatly  en- 
larged and  improved. 

Waterloo  Station,  London,  one  of  the  largest 
in  the  world,  and  with  an  immense  traffic,  has 
been  found  to  be  inadequate  for  its  business  and 
is  being  wholly  rebuilt  on  an  entirely  different 
plan  from  the  old  station,  which  j.i  the  course  of 
years  had  grown  by  additions  which  had  de- 
stroyed entirely  the  unity  of  the  original  design. 

In  Paris  in  1900  it  was  found  necessary  to 
bring  the  Orleans  Railway  farther  into  the  city, 
and  an  approach  several  miles  in  length  was 
built  along  the  bank  of  the   Seine  below  the 
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Pi-ATE  X. —  Plan  at  Street  Level.   Union  Terminal,   Washington,  D.  C. 
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street  level  to  the  Qua!  d'Orsay  in  the  Exposi- 
tion grounds,  opposite  the  ciid  of  the  Alexander 
III.  hridge.  The  approach  and  the  station 
tracks  are  entirely  below   the  surface. 

The  new  Gare  de  Lyons,  the  great  terminal 
station  in  Paris  of  the  Paris,  Lyons  and  Medi- 
terranean Railway,  is  approaching  completion 
and  on  a  scale  far  beyond  that  of  the  former 
station ;  in  fact,  the  old  station  is  entirely  done 
away  with. 

One  of  the  most  important  terminal  works 
now  under  way  in  the  world  is  the  reconstruc- 
tion of  the  Grand  Central  Station,  New  York. 
This  station  has  had  successive  enlargements 
from  time  to  time  in  the  past  to  endeavor 
to  meet  the  steadily  increasing  traffic,  and  it  was 
only  three  years  ago  that  very  extensive  interior 
changes    were    made    in    the    station,    throwing 


lach  und  Seeliger-Schenorl  und  Von  Seefeld, 
Hanover,  Germany. 

Union  Terminal,  JVasltington. — The  'Railroad 
Gazette,'  New  York,  4  Dec.  1903,  and  15  Jan. 
1904. 

Reading  Terminal,  Philadelphia. —  American 
Society  Civil  Engineers.  Vol.  XXXIV.,  August 
1895.  Joseph  M.  Wilson,  Member  American 
Society   Civil    Engineers. 

Union  Station,  Saint  Louis. —  'Saint  Louis 
Union  Station.*  By  the  National  Chemigraph 
Co.,  Saint  Louis,  Mo. ;  Journal  of  Association  of 
Engineering  Societies.  Vol.  XXXII.,  No.  i, 
January  1904;  also  Railroad  Gazette,  24  July 
1891  ;  'Proposed  Improvements  in  Saint  Louis 
Terminals,'  by  A.  P.  Greensfelder,  member 
Engineers  Club,  Saint  Louis,  Mo. 

South   Union  Station,  Boston,  Mass. —  Pro- 
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Plate  XI.— Cross  Section  of  Umbrella  Train  Shed,  showing  Clearance  Lines,  Union  Terminal,  Washington,  D.  C. 


the  three  waiting  rooms  which  previously  ex- 
isted, into  one  large  commodious  and  elegant 
room,  concourse,  etc..  but  the  traffic  has  already 
outgrown  these  facilities.  The  company  wisely 
decided  to  adequately  prepare  for  its  business, 
but,  as  to  do  this  no  ordinary  modifications 
would  meet  the  requirements,  it  was  determined 
to  raze  the  present  station  to  the  ground  and 
build  a  new  one,  and  while  doing  this  to  make 
certain  other  radical  changes  to  meet  new  con- 
ditions and  connection.s.  The  plans  of  the  sta- 
tion and  other  facilities  are  not  sufficiently  ad- 
vanced for  description  at  the  present  time. 

Literature.— Graiirf  Central  Station,  Nezv 
For/,-.— Railroad  Men.  Nov.  1903.  Vol.  XVII. 
No.  2.  'History  of  the  Grand  Central  Stations, 
New  York,'  by  Wm.  Stanton  Root. 

Hanover  Station,  Germany.— '  Der  Umbau 
des   Bahnhofes   Hannover,'    1886.     Herren   Dur- 


ceedings  American  Society  Civil  Engineers, 
Dec.  1899,  Vol.  XXV.,  No.  10,  by  George  B. 
Francis,  member  American  Society  Civil  Engi- 
neers; 'The  Boston  Terminal  Co.  Statistics 
1902.' 

L.  S.  &  R.  I.  Station,  Chicago.—  'R.  R.  Ga- 
zette,' New  York,  14  March  1902,  and  17  Jan. 
1903;  'Engineering  News,'  New  York,  6  Aug. 
1903. 

Grand  Central  Station,  Chicago. —  'Railway 
Review,'  Chicago,  20  Dec.  1890. 

Saint  La:are,  Paris. —  'Railway  Review,' 
Chicago,  27  July  1889;  'Engineering,'  London, 
12  July  et  seq.  1889;  'Notice  sur  le  Materiel,  les 
Models  &  les  Dessins,  i88g  Exposition.' 

Broad  Street  Station.  Philadelphia. —  'Rail- 
road Gazette,'  9  June  1893. 

Saint  Paul   Union  Depot. —  'Report  on   Pro- 
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posed  Improvements,'  by  Henry  M.  Sperry,  ii 
June  igoi. 

Dresden  Station. —  'Preisbewerbung  um  das 
Empfangsgebaude  des  neuen  Hauptbahnhofs  in 
Dresden'  ;  E.  A.  Seemann,  Leipsic,  l8g3 ; 
Deutsche  Bau  Zeitung,  Vol.  XXVI.,  No.  97,  3 
Dec.   1892. 

Cologne  Station. —  '  Vcrgleichender  Uberlick 
iiber  die  neueren  Umgestaltungen  der  grosseren 
preussischen  Bahnhofe, '  G.  E.  Griettefun,  Ber- 
lin, 1888. 

Frankfort  Station. —  'Die  Hauptbahnhofs- 
Anlagen  in  Frankfurt  a.  M.,*  by  M.  H.  Megele, 
and  'Das  Empfangsgebaude  des  Hauptbahnhofs,' 
M.  H.  Eggert,  Berlin,  1892. 

E.    L.    COSTHELL, 

Civil  Engineer,  New  York. 
Railway  Post-office,  The.    See    Post    and 
Postage. 

Railway  Receiverships  and  Reorganiza- 
tions. It  would  scarcely  be  expected 
that  an  industrial  institution  of  such  magni- 
tude as  the  American  railway  system  could  de- 
velop within  the  comparatively  short  period  since 
the  year  1830  without  some  evidences  of  friction. 
The  promoters  of  railway  enterprises  have  not 
always  thoroughly  understood  the  conditions  of 
the  industry  nor  the  commercial  needs  and  pos- 
sibilities of  the  regions  served  by  their  lines; 
investors  in  railway  securities  have  sometimes 
been  too  greedy  of  large  and  immediate  gains 
and  too  reluctant  to  lay,  through  abstinence 
from  immediate  returns,  a  solid  foundation  for 
future  prosperity ;  legislatures  have  too  fre- 
quently and  too  quickly  passed  from  the  ex- 
treme of  imduly  fostering  railway  construction 
to  that  of  drastic  anti-railway  enactments.  In 
consequence  of  these  and  many  other  miscon- 
ceptions and  mistakes  many  railway  corpora- 
tions have,  at  different  periods  in  their  history, 
been  unable  to  provide  during  times  of  extreme 
business  activity  and  prosperity  for  the  regu- 
lar recurrence  of  industrial  depression.  Earn- 
ings during  good  times  have  been  wholly  dis- 
tributed among  security-holders  and  no  surplus 
accumulated  for  the  period  of  relatively  bad 
times  certain  to  follow.  Even  the  normal  de- 
preciation of  the  property  has,  in  some  instances, 
been  underestimated  or  even  utterly  neglected, 
renewals  and  repairs  have  not  been  made  or  if 
made  they  have  been  charged  to  capital  and  not 


to  expenses,  where  they  belong.  Such  practices, 
supplemented  in  their  evil  consequences,  by  a 
good  deal  of  positively  vicious  restrictive  legis- 
lation, could  lead  to  but  one  result,  and  that 
the  bankruptcy  of  the  corporations  chiefly  suf- 
fering from  them.  Indeed  a  study  of  the  rapid 
changes  in  traffic  conditions  during  successive 
years  shows  that  even  the  wisest  management 
might  well  have  been  perplexed  as  to  how  best 
to  prepare  for  the  exceedingly  uncertain  future. 
The  statement  at  the  foot  of  preceding  column 
shows  the  aggregate  transportation  performed 
by  the  railways  of  the  United  States  during  each 
fiscal  year  from  1889  to  1902  inclusive,  as 
measured  in  passenger  miles  and  freight  ton- 
miles. 

It  must  be  perfectly  obvious  that  unless  such 
heavy  decreases  in  traflic  as  occurred  after  1893 
could  be  offset  by  advances  in  charges  sufficient 
to  prevent  corresponding  decreases  in  revenue 
and  if  they  had  not  been  forestalled  by  the  accu- 
mulation of  a  surplus  during  more  prosperous 
times,  the  consequences  must  involve  reductions 
in  the  payments  to  security  holders.  This  is 
precisely  what  occurred  and  in  the  case  of  those 
companies  whose  earnings  during  the  more  pros- 
perous period  had  barely  sufficed  to  meet  in- 
terest charges,  leaving  nothing  for  dividends  to 
stockholders,  the  reduced  ability  to  pay  interest 
on  bonds  frequently  led  to  insolvency  and  the 
appointment  of  receivers.  It  should  be  observed, 
in  passing,  that  in  spite  of  the  15  per  cent 
reduction  in  the  volume  of  passenger  traffic  be- 
tween 1894  and  1895  the  average  revenue  per 
passenger  per  mile  increased  barely  one  half  of 
one  mill  and  that  while  the  volume  of  freight 
traffic  decreased  over  14  per  cent  between 
1893  and  1894  there  was  an  actual  decrease  in 
the  average  receipts  per  ton  per  mile.  Although 
the  volume  of  freight  business  done  in  1893  was 
not  again  equaled  until  1898,  each  successive, 
year  from  1893  to  1899  shows  a  reduction  in 
the  average  ton-mile  receipts,  the  aggregate  de- 
crease being  1.54  mills,  equal,  on  the  basis  of 
the  business  of  1893,  to  $144,125,692.  The  fol- 
lowing table,  showing  the  par  value  of  the  raU- 
way  stocks  and  bonds,  which  received  no  re- 
turn in  dividends  or  interest,  during  the  years 
named,  indicates  the  exceeding  vulnerability  of 
railway  corporations  in  the  face  of  decreasing 
traffic  and  revenue: 


Passenger    miles 

ion-miles 

Ye.\k 

Number 

Per  cent 

of 

previous 

year 

Number 

Per 
cent  of 
pre- 
vious 
year 

1889 

1890. . . . 

1891 

1892 

1893.. •• 
1894. -•• 

1897.. -. 

1898 

1899- ••• 
X900. . . . 
1901 — 
1902. . . . 

11.553.820,445 
n.847,785,617 
12,844,243.881 
13.362.898,299 
14,229,101,084 
14.289,445.893 
12. 188.446.271 
13.049.007.233 
12,256.939.647 
13.379.930,004 
14.591.327.613 
16,039.007.217 
17.353.588.444 
19.689,937.620 

102.54 
108.41 
104.04 
106.48 
100.42 

85.30 
107.06 

93-93 
109.16 
109.05 
109.92 
108.20 
113.46 

68,727,223,146 
76,207,047,298 
81,073,784,121 
88,241.050,225 
93.588,111,833 
80,335,104,702 
85,227,515.891 
95.328,360,278 
95,139,022,225 
114.077,576,305 
123,667,257.153 
141.599.157.270 
147.077,136,040 
157.289,370,053 

lio.'sS 
106.39 
10S.84 
106.06 
85.84 

106.09 
III. 85 
99.80 
II9-9I 
108.41 
I   14-50 
103.87 
106.94 

Year 


1889 
1890 
1891 

j802 

1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 


Stocks, 
receiving  no  dividends 


Par  value 


Per  cent 
of  total 


Bonds,* 
receiving    no    interest 


Par  value 


$2,621,439,792 
2,811,526,552 
2,654,258,391 
2,807,403,326 
2,859,334,572 
3,066,150,094 
3,475,640,203! 
3,667.503,194, 
3,761,092,277 
3.570.155.239 
3.27s. 509. 181 
3,176,609,698 
2,828,991,025 
2.686,556,614 


61.67 
63.76 
59-64 
60.60 
61.24 
63-43 
70.06 
70.17 
70,10 
66.26 
59-39 
54-34 
48-73 
44.60 


$775,851,795 

473.925.526 
777.719.420 
743.015,132 
914.757.607 
890,561,460 
860,559,442 
867.950,840 
852,402,622 
572,410,746 
378,937.806 
361,905,203 
294. 175.243 


Per  cent 
of  toul 


18.19 

9.90 

15.56 

14.39 

17-29 

16.71 

16.26 

16.59 

15-82 

J0.4S 

6.78 

6.23 

4.89 


•  Exclusive  of   equipment  trust   obligations. 

When  railway  companies  are  unable  to  pay 
the  interest  on  mortgage  bonds  it  is  the  prac- 
tice   for   the    trustees    under   the    mortgage,    or 
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other  parties  in  interest,  to  apply  to  a  cotirt  of 
competent  jurisdiction  for  a  receiver  to  manage 
the  property  in  the  interest  of  the  bondholders. 
Such  receiverships  are  not  always  unfriendly  to 
the  management  in  whose  charge  the  corpora- 
tion became  insolvent.  Indeed  "friendly"  re- 
ceiverships instituted  for  the  purpose  of  per- 
petuating the  e-xisting  management  and  its  poli- 
cies in  spite  of  its  inability  to  pay  interest,  and 
to  relieve  the  property  of  the  burden  of  such 
payments  in  order  that  it  need  not  be  suffered 
unduly  to  deteriorate  on  account  of  the  impos- 
sibility of  meeting  both  interest  and  the  cost  of 
ordinary  repairs  and  replacements  out  of  reve- 
nue, have  been  frequent.  So  liberal  has  been 
the  policy  of  some  courts  in  this  respect  that 
the  device  of  operation  through  receivers  has 
even  been  found  a  convenient  means  of  provid- 
ing for  the  rehabilitation  of  properties  that  have 
been  permitted  to  run  down  in  order  to  keep  up 
interest  and,  in  some  cases,  dividend  payments. 
The  utility  of  this  device  is  enhanced  by  the  priv- 
ilege, frequently  allowed,  of  raising  funds  for  re- 
pairs and  even  for  necessary  improvements  by 
issuing  "receiver's  certificates,"  which  are  obliga- 
tions having  priority  over  everything  except 
wages.  The  extent  of  the  American  railway 
mileage  in  the  control  of  receivers  has  at  times 
been  appalling,  but  it  is  now  very  much  reduced. 


Total  mile- 
age in  the 
United 
States 

In  the  control  of  receivers 

Year 

Mileage 

Per  cent 
of  total 

Number 
of  roads 

1894 

1897 

1898 

■899 

J  900 

1901 

»902 

178,709 
180,657 
182,777 
184,428 
186,396 
189,295 
193,346 
197,237 
202,472 

40,819 

37,856 

30,475 

18,862 

■2,745 

9,853 

4,178 

2,497 

1,475 

22.84 
20.95 
16.67 
10.23 
6.84 

2.16 
1.27 
•73 

192 

169 

151 

128 

94 

71 

52 

45 

27 

NUMBER  OF  RAILWAY  CORPORATIONS 


The  preceding  table  shows  the  total  railway 
mileage  of  the  country,  and  the  number  of  rail- 
ways with  their  mileage,  in  the  hands  of  receiv- 
ers on  30  June  of  each  year  from  1894  to  1902, 
inclusive. 

Nothing  could  be  more  significant  of  the  in- 
creased prosperity  of  the  American  railway  sys- 
tem, which  has  accompanied  the  general  revival 
of  business  that  has  followed  the  depression  of 
1893-6,  than  the  decrease  shown  by  the  fore- 
going, in  the  proportion  of  the  railroad  mile- 
age of  the  country  controlled  by  receivers  from 
nearly  one  quarter  of  the  w'hole  in  1894  to  less 
than  three  quarters  of  one  per  cent  eiglit 
years  thereafter.  The  release  of  railway  prop- 
erty from  the  control  of  receivers  is  commonly 
accompanied  by  a  "reorganization"  or  readjust- 
ment of  its  capitalization,  and  this  may  be 
secured  with  or  without  foreclosure.  When  re- 
organization is  accomplished  without  a  fore- 
closure of  any  of  the  mortgages  standing  against 
the  property,  it  is  by  agreement  among  the 
owners  of  its  various  grades  of  securities.  For 
the  purpose  of  effecting  a  reorganization  it  is 
the  practice  to  appoint  committees  representing 
the  holders  of  the  bonds  or  of  the  bonds  and 
stocks,  if  it  is  thought  practicable  to  permit  the 
latter  to  participate  in  the  reorganization.  These 
committees  devise  reorganization  plans  which 
usually  involve  the  surrender  of  some  or  all  of 
the  old  securities  and  the  acceptance  in  exchange 
of  new  securities  bearing  low-er  rates  of  interest 
or  having  a  less  absolute  claim  to  regular  re- 
turns or  occasionally,  of  a  lower  aggregate  par 
value.  In  several  reorganizations  t'ne  stock- 
holders have  been  compelled  to  meeu  assess- 
ments on  penalty  of  forfeiture  of  interest  and 
in  a  few  cases  even  owners  of  bonds  have  ben"" 
assessed.  When  the  holders  of  all  grades  of 
securities  can  be  permitted  to  share  in  the  re- 
organization and  divergent  interests  can  be 
reconciled  so  as  to  obtain  an  agreement,  a  fore- 
closure  is  unnecessary.     It  has   frequently  hap- 

IN    HANDS  OF  RECEIVERS,   l8~6  TO   I9O3. 


Receivers  appointed 

Sold    under    foreclosure 

Year 

Number 
of  roads 

Mileage 

Par  value  of 
stocks  and  bonds 

Number 
of  roads 

Mileage 

Par  value  of 
stocks    and    bonds 

1876 

27 

12 
13 

5 
12 
11 
37 
44 
>3 
9 
22 
22 
26 
26 
36 
74 
38 
31 
34 
18 
18 
10 
16 
4 
5 
9 

6,662 

3,637 

2,320 

1,102 

885 

110 

912 

1,990 

11,038 

8,386 

1.799 

1,046 

3.270 

3.803 

2,963 

2,159 

10,508 

29,340 

7,025 

4,089 

5.441 

1.537 

2,069 

1.019 

1,165 

73 

278 

229 

$467,000,000 
220,294,000 

92,385,000 

39,367,000 

140,265,000 

3,742,000 

39,074,000 
108,470,000 
714,755,000 
385,460,000 

70,346,000 

90,318,000 
186,814,000 

99,664,000 
105,007,000 

84,479,000 
357,692,000 
1,781,046,000 
395,791,000 
369,075.000 
275,597,000 

92,909,000 
138,701,000 

52,283.000 

78.234,000 
1,627,000 
5.835.000 

18.833,000 

30 

It 
65 
31 
29 
16 
18 
15 
22 
45 
3' 
19 
25 
29 
21 
28 
25 
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pcncfl,  however,  that  the  lower  grades  of  securi- 
ties have  had  to  be  excluded  from  participation, 
and  in  these  cases  their  rights  must  be  "fore- 
closed" by  appropriate  legal  proceedings  culmin- 
ating in  sale  "under  the  hammer."  The  state- 
ment on  preceding  page  (compiled  by  the  'Rail- 
way Age')  shows,  for  each  of  the  years  from 
1876  to  1903,  inclusive,  the  number  of  railway 
corporations  for  which  receivers  were  appointed, 
with  their  mileage  and  the  aggregate  par  value 
of  their  stocks  and  bonds.  Similar  data  are  also 
given  concerning  the  railways  sold  at  foreclosure 
sales. 

While  it  is  not  probable  that  railway  cor- 
porations will  hereafter  escape  entirely  from 
the  misfortunes  and  mistakes  which  result  in- 
evitably in  insolvency,  it  is  gratifying  to  note 
evidences  of  greater  wisdom  in  financial  man- 
agement and  to  record  the  impression  which  ap- 
pears wholly  justified  by  the  facts,  that  the  rec- 
ord of  insolvency  shown  for  the  worst  years  of 
the  last  great  depression  will  never  again  be 
equaled  in  the  railroad  field. 

H.  T.  Newcomb, 
Author  of  ^Railway  Economics.^ 

Railway  Rolling  Stock.  Between  the 
earliest  days  in  the  history  of  railways  when 
everything  was  in  the  most  primitive  condition, 
and  the  immense  developments  of  traffic  of  re- 
cent years,  there  has  been  a  steady  progress 
while  railroad  students  have  applied  themselves 
to  the  solution  of  the  problem  how  the  increas- 
ing traffic  could  be  handled  most  expeditiously 
and  at  the  same  time  economically.  One  of  the 
most  potent  suggestions  toward  the  reduction 
of  working  expenses  is  that  the  rolling  stock 
shall  have  greater  capacity  in  order  to  reduce 
the  proportion  of  dead  weight  carried.  As  a 
result  of  this,  rails  have  to  be  made  heavier, 
roadbed  more  durable,  and  everything  enter- 
ing into  railroad  construction  more  costly.  A 
freight  carload  not  long  since  was  12  tons,  while 
maximum  carloads  now  reach,  for  certain  com- 
modities, such  as  coal,  60  to  100  tons,  and  from 
40  to  60  tons  for  ordinary  commercial  freight. 
Locomotives  have  increased  in  weight  from 
50,000  pounds  to  300,000  to  400,000  pounds,  and 
the  limit  is  not  yet  reached.  We  are  taking  up 
rails  weighing  50  to  60  pounds  to  the  yard  and 
are  putting  down  rails  ranging  from  80  to  100 
pounds.  We  are  getting  away  from  bridges 
which  were  built  to  endure  a  live  maximum 
load  of  3.500  pounds  per  lineal  foot,  and  are 
building  bridges  designed  for  live  loads  of  7,000 
pounds  and  more  per  lineal  foot,  and  as  a  conse- 
quence, couplings  and  drawbars  have  to  be 
stronger  and  heavier. 

Railroads  are  consuming  constantly  increas- 
ing tonnages  of  iron  and  steel  in  proportion  to 
their  mileage,  and  this  tendency  will  surely  con- 
tinue until  the  highest  factor  of  efficiency  and 
consequently  the  lowest  possible  ton-mile  cost 
of  haulage  is  reached.  It  is  not  merely  a  mat- 
ter of  replacing  rails  and  bridges,  locomotives, 
and  cars  with  heavier  ones  when  the  old  ones 
are  worn  out,  but  it  is  more  frequently  a  case 
of  discarding  the  old  for  the  new  before  the 
old  equipment  has  seen  half  the  years  of  its 
intended  service.  Freight  cars  cannot  be  made 
much  longer  or  wider  than  the  present  maxi- 
mum as  long  as  existing  curves  have  to  be 
negotiated,  but  they  may  be  made  higher,  be- 


cause the  almost  universal  use  of  the  air  brake 
no  longer  makes  it  necessary  to  allow  for  the 
brakcman  between  the  car  roof  and  the  over- 
head bridge  or  viaduct.  Their  carrying  capacity 
is  also  being  augmented  by  the  substitution  of 
steel  for  wood. 

Changing  railroad  conditions  make  it  difficult 
to  estimate  the  life  of  locomotives,  and  of  pas- 
senger and  freight  ca^rs.  There  are  many  pas- 
senger coaches  in  use  to-day  which  were  built 
30  or  more  years  ago  and  are  still  in  good  con- 
dition, if  not  modern  in  appearance.  The  cars 
that  were  lightly  built  25  years  ago  have  no 
business  in  modern  heavy  trains.  On  short 
branch  roads  they  serve  their  purpose.  The 
custom  now  is  to  build  with  steel  underframing 
like  the  Pullmans,  so  that  it  is  almost  impossible 
to  injure  them  in  a  wreck. 

The  bo.x  car's  life  is  shortest  of  all  rolling 
stock,  and  this  is  owing  lar,gely  to  the  changes 
in  construction.  The  capacity  of  cars  has  in- 
creased from  40,000  to  80,000  or  100.000  pounds 
each,  and  usage  is  rougher.  The  use  of  the 
air  brake  has  helped  to  preserve  them,  but  it  is 
hard  service  at  the  best  in  the  present-day  long, 
heavy  trains.  There  are  many  box  cars  run- 
ning, however,  which  have  seen  more  than  25 
years  of  service,  and  their  life  might  be  averaged 
at  20  years.  There  is  no  reason  why  the  steel 
gondolas  should  not  last  30  years  or  more,  as 
there  is  less  likelihood  of  their  wearing  out. 
When  =^  box,  freight,  or  passenger  car  serves  its 
time,  there  is  little  to  be  scrapped.  The  trucks 
and  rods  are  taken  out  and  the  wooden  portion 
is  burned  or  used  for  some  purpose,  such  as 
toolhouses  along  the  line. 

Car  equipment  is  not  always  discarded  be- 
cause worn  out,  but  it  may  be  out  of  style,  or 
of  too  small  capacity.  One  of  the  results  con- 
stantly sou,ght  by  railroad  management  is  the  re- 
duction of  hauling  expense  per  ton  per  mile,  and 
no  road  at  this  time  thinks  of  a  box  car  of  less 
capacity  than  60.000  pounds,  and  80,000  or 
100.000  is  preferred.  JNIonster  locomotives  and 
long  trains  of  mammoth  cars  carry  an  im- 
mensely larger  quantity  of  freight  over  the  road 
in  less  time  than  formerly. 

At  a  recent  inventory  it  was  found  that  there 
were  in  the  service  of  the  railways  in  the  United 
States  44.871  locomotives  classified  as  follows : 
Passenger,  10,870;  freight,  25,944;  switching, 
8,057.  The  total  number  of  cars  of  all  classes 
was  1,803,389,  assigned  as  follows:  To  the  pas- 
senger service.  48.140  cars;  to  the  freight 
service.  1,693.782  cars,  the  remaining  61.467  cars 
being  those  employed  directly  by  the  railways  in 
their  own  service.  Cars  used  by  the  railways 
that  were  owned  by  private  companies  and  firms 
are  not  included  in  this  statement.  The  average 
number  of  locomotives  per  1,000  miles  of  line 
was  219.  The  average  number  of  cars  per  1,000 
miles  of  line  was  9,540.  The  number  of  pas- 
senser  miles  per  passenger  locomotive  was 
2.078.786.  The  number  of  ton  miles  per  freight 
locomotive  was  7,007,942.  The  aggregate  num- 
ber of  locomotives  and  cars  in  the  service  of 
the  railways  was  1,848,260.  Of  this  number 
1,402,259  were  fitted  with  train  brakes,  and 
1.786.558  were  fitted  with  automatic  couplers. 
Practically  all  locomotives  and  cars  in  passenger 
service  had  train  brakes,  and  of  the  10,870  loco- 
motives in  that  service  ro,2io  were  fitted  with 
automatic    couplers.      With    respect    to    freight 
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equipment  most  of  the  freight  locomotives  had 
train  brakes,  and  98  per  cent,  of  them  auto- 
matic couplers. 

Locomotive  building  in  the  United  States 
has  reached  that  stage  in  its  development  when 
merely  increasing  the  weight  and  size  of  loco- 
motives for  the  railways  to  meet  increasing 
weights  of  trains  and  severity  of  service  does 
not  suffice.  It  appears  evident  that  to  increase 
capacity,  improve  economy,  and  at  the  same  time 
reduce  injury  to  track  a  new  development  is 
needed.  Already  in  Europe  limits  of  size  and 
weight  in  locomotives  have  been  reached,  and 
to  meet  analogous  conditions  in  those  countries 
the  four-cylinder  balanced  compound  locomotive 
has  been  developed  into  remarkably  successful 
practice,  especially  in  the  principles  of  the  de 
Glehn  compound.  To  advance  American  prac- 
tice by  adapting  to  our  conditions  these  prin- 
ciples, which  have_  brought  such  advantageous 
results  to  European  railways,  is  the  object  of 
the  American  Locomotive  Company  in  its  Cole 
four-cylinder  balanced  compound  locomotive. 
It  employs  the  principle  of  subdivided  power; 
two  of  the  cylinders  (the  high  pressure  be- 
tween the  frames)  drive  the  forward  or  crank 
axle,  and  the  others  (the  low  pressure,  outside 
of  the  frames)  drive  the  second  driving  axle. 
In  order  to  secure  a  good  length  for  connect- 
ing rods  without  lengthening  the  boiler,  the 
high-pressure  cylinders  are  located  in  advance 
of  their  usual  position.  Special  stress  is  laid  on 
perfect  balancing  and  the  elimination  of  the 
usual  unbalanced  vertical  component  of  the 
counter  balance  stresses,  as  a  means  for  increas- 
ing capacity,  improving  economy  of  operation, 
and  maintenance  and  promoting  good  condition 
of  the  track. 

The  question  of  properly  loading  locomotives 
has  long  since  passed  the  theoretical  stage,  and 
it  is  now  imperative  to  provide  some  practical 
and  accurate  method  for  obtaining  the  most 
economical  results  from  operation.  The  putting 
of  125  per  cent,  on  one  train  and  75  per  cent,  on 
another  is  not  economical  or  in  line  with  good 
practice,  even  though  the  average  is  100  per 
cent.  This  condition  exists  on  a  majority  of 
roads  that  do  not  provide  for  equating  the  ton- 
nage of  cars  of  different  gross  weight,  and  when 
engines  are  not  properly  rated.  Some  roads, 
when  rating  locomotives,  take  a  given  tonnage, 
say  2,000  gross  tons,  if  in  65  cars,  and  the 
engine  used  its  maximum  power  to  haul  it 
within  the  time  allowed,  that  then  becomes  its 
rating.  Now,  when  that  same  locomotive  has 
2,000  gross  tons  in  30,  40,  or  50  cars,  it  is  per- 
mitted to  move  over  the  road  light  loaded  from 
ID  per  cent,  to  35  per  cent.,  and  in  most  cases 
is  a  net  loss  to  the  road  so  operating.  It  is 
impossible  to  build  up  all  trains  of  equal  average 
\yeight  of  cars ;  it  is  also  impracticable  to  at  all 
times  place  the  heavy  loads  next  to  the  engine, 
hence  proper  allowance  must  be  made  for  each 
weight  of  car  and  its  location  in  the  train.  The 
use  of  block  signals  has  made  it  even  more  im- 
perative that  locomotives  be  not  overloaded,  for 
the  reason  that  overloaded  trains  invariably 
stall  on  heavy  grades,  which,  in  turn,  blocks 
trains  following  it  on  the  same  grade  where 
they  should  have  the  benefit  of  momentum  to 
assist  them,  but  when  stopped  they  frequently 
are  unable  to  again  get  their  train  in  motion, 
resulting   in   being  obliged   to   double   the   hill, 


delaying   themselves,   and   possibly   trains  of   a 
superior  class. 

It  is  well  understood  that  the  punishment 
inflicted  upon  cars  and  lading  by  current  con- 
ditions in  handling  heavy-capacity  cars  in  long 
trains  with  modern  locomotives  is  a  source  of 
heavy  loss,  both  in  actual  expenditure  of  money 
to  make  repairs  and  pay  damages  and  in  time 
lost  by  cars  out  of  service.  The  real  cause  of 
this  trouble  was  not  so  clear,  however,  until  a 
dynamometer  car  was  provided,  capable  of 
measuring  the  shocks  and  strains  incidental  to 
handling  modern  traffic.  The  recent  West 
Seneca  tests  are  in  themselves  sufficient  to  show 
the  magnitude  of  these  strains  and  the  total 
inadequacy  of  existing  spring  gear  to  protect 
them,  while  the  great  capacity  of  the  Westing- 
house  friction  gear  and  the  peculiar  nature  of 
the  resistance  employed,  which  enables  it  to 
absorb  and  dissipate  serious  shocks,  is  well  illus- 
trated. 

It  will  be  conceded  that,  directly  and  indi- 
rectly, the  most  vulnerable  feature  in  the  brake 
equipment  of  to-day  is  the  hose  connection,  due 
to  the  fact  that  while  designed  to  be  iincoup/cA 
as  well  as  coupled  by  hand,  it  is  the  pernicious 
but  inevitable  practice  to  pull  them  apart,  thus 
injuring  and  ultimately  destroying  the  hose,  not 
to  mention  damage  done  to  piping  and  conse- 
quent loss  by  leakage.  Reliable  statistics  show 
that  the  automatic  air  coupler  reduces  cost  of 
air-brake  hose  maintenance  more  than  50  per 
cent.,  while  the  saving  in  time  required  in  mak- 
ing up  or  shifting  trains  is  very  great.  The 
beneficial  effect  of  this  saving  in  crowded  yards 
can  hardly  be  estimated.  Another  time-saving 
appliance  which  is  rapidly  coming  into  use  is 
the  automatic  brake  slack  adjuster.  The  ad- 
justment of  piston  travel  by  hand  is  at  best  a 
slow  process,  and  the  results  are  generally  un- 
satisfactory from  the  standpoint  of  economy  in 
the  wear  of  brake  shoes,  while  the  inequality  of 
piston  travel  resulting  therefrom  produces  an 
unevenness  of  braking  effect  in  handling  trains 
that  might  well  be  avoided.  The  automatic  ad- 
juster is  a  cheap  and  efficient  remedy  for  these 
troubles. 

The  use  of  electric  locomotives  is  becoming 
more  extensive.  For  many  different  varieties  of 
service  they  present  features  of  economy,  con- 
venience, and  safety  that  are  rapidly  bringing 
them  into  general  favor.  For  mine  haulage, 
electricity  is  by  far  the  most  convenient,  flexible, 
and  economical  form  of  motive  power.  For 
light  service  on  short  railroads,  for  suburban 
freight  and  passenger  traffic,  for  yard  and  tun- 
nel service,  for  industrial  haulage,  power- 
houses, lumber  yards,  and  plantations,  it  pos- 
sesses many  important  advantages  over  steam. 
Hugh  T.  Downing, 

Meclwiiicat  Engineer. 

Railway  Round-Houses.  The  development 
of  the  steam  railroad  engine-house  or  round- 
house, as  it  is  more  commonly  called,  is  co- 
incident with  the  development  of  the  railroad. 
It  was  sufficient,  in  the  earlier  days,  to  provide  a 
house  more  as  a  protection  from  the  weather 
than  as  a  shop  fitted  with  studied  appliances  lor 
quickly  and  economically  making  locomotive  re- 
pairs and  attending  to  the  regular  routine  work. 
As  the  development  of  the  railroad  called  for 
specialists  in  its  various  branches,  the  round- 
house demanded  its  share  of  careful  engineering 
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to  obtain  the  desired  result  of  having  each  in- 
stallation and  its  accessories  arranged  to  best 
suit  the  local  conditions. 

The  general  principles  which  govern  the  plan- 
ning of  a  round-house  lay-out  are:  proximity  to 
the  car-yards ;  unobstructed  connecting  tracks ; 
independent  incoming  and  outgoing  tracks ; 
facilities  on  either  or  both  of  these  tracks  for 
supplying  the  locomotive  with  coal,  sand,  and 
water ;  facilities  on  the  incoming  track  for  tak- 
ing care  of  ashes  and  clinkers ;  storage-room 
for  the  maximum  number  of  incoming  engines ; 
and  cross-over  or  auxiliary  tracks  to  allow 
flexibility  in  handling  any  one  engine  as  received 
on  the  incoming  track  in  preference  to  others  or 
to  minimize  the  chances  of  a  blockade  due  to 
accidents. 

Construction. — Most  engine-houses  are  round, 
hence  the  commonly  used  term.  Pivoted  at  the 
centre  of  the  house  and  usually  in  an  open  pit 
is  the  turntable.  In  regions  of  heavy  snowfall 
this  pit  is  often  covered.  Radiating  from  this 
centre  are  the  tracks  which  enter  the  stalls  of 
the  house  and  also  the  incoming  and  outgoing 
tracks.  The  inner  and  outer  walls  of  the  house 
are,  in  their  relation  to  each  other,  concentric 
polygons,  with  their  diameters  coincident.  The 
diameter  of  the  house  is  large  or  small  accord- 
ing to  the  number  of  stalls  that  are  desired  in 
the  completed  circle,  the  inner  circle  being  pro- 
portioned so  that  the  door  openings  will  be  wide 
enough  to  amply  clear  the  widest  locomotive. 
General  practice  is  to  make  these  doorways  12 
feet  wide  and  at  least  16  feet  high  in  the  clear 
opening.  The  distance  from  the  inner  wall  to 
the  outer  wall  for  new  houses  is  seldom  made 
less  than  80  feet  and  in  many  cases  much  more. 
Figuring  for  the  longest  locomotive  to  be 
handled,  a  sufficient  space  is  left  between  the 
walls  of  the  building  and  the  ends  of  the  loco- 
motive to  pass  around  the  house  and  do  the 
necessary  trucking. 

There  are  several  prominent  instances  where 
rectangular  and  other  special  shaped  engine- 
houses  have  been  constructed.  This  plan  is 
adopted  either  as  an  expedient  to  use  to  the  best 
advantage  all  of  a  valuable  piece  of  property  or 
to  have  the  building  fit  harmoniously  into  the 
general  arrangement  of  other  shops  around  it. 
Instead  of  being  served  by  a  turntable  these 
houses  make  use  of  a  transfer  table  or  a  set  of 
fan-shaped  tracks.  For  turning  the  locomotives 
a  "  Y  "  or  a  turntable  is  added. 

In  arranging  the  stalls  of  a  round-house,  care 
is  taken  to  have  opposite  tracks  match  across 
the  table.  This  little  detail  is  of  the  greatest 
benefit  in  the  operation  of  the  house  because 
it  permits  the  handling  of  a  dead  locomotive  by 
other  locomotives  under  steam.  If  the  tracks 
do  not  match,  this  cannot  be  done  and  much 
time  is  lost  in  moving  the  engine  by  hand. 

Some  sort  of  power  device  is  generally  used 
for  turning  the  table.  Electricity,  compressed 
air,  steam,  and  gasoline  are  employed  according 
to  the  local  conditions.  When  electric  current 
can  be  depended  upon  at  all  hours  of  the  day 
and  night  it  is  usually  selected.  Gasoline  engines 
are  preferable  when  an  independent  equipment 
is  necessary.  Compressed  air  and  steam  can  be 
used  to  advantage  but  they  are  not  as  satis- 
factory. 

Situated  between  the  rails  of  the  tracks  in 
the  house  are  the  pits.     These  pits  are  for  use 


in  getting  at  all  parts  of  the  running  gear  of  the 
locomotive.  They  are  made  long  enough  to  ex- 
tend beyond  the  front  wheels  of  the  engine  and 
the  rear  wheels  of  the  tender.  The  usual  length 
is  from  50  to  60  feet,  with  the  bottom  slopnig 
toward  one  end,  in  either  direction,  as  best 
suits  the  drainage  problem.  The  depth  varies 
considerably,  a  fair  average,  however,  is  30 
inches  at  the  shallow  end  and  36  inches  at  the 
deeper  end.  The  pit  floor  is  crowned  in  the 
centre,  thus  leaving  a  place  as  dry  as  possible 
for  the  men  to  stand  on  while  under  the  loco- 
motive. 

A  very  important  detail,  from  the  operating 
standpoint,  is  the  flooring  of  the  house.  This 
must  be  very  substantial  as  well  as  impervious 
to  water  and  oil,  botli  of  which  are  always 
present  in  large  quantities.  Experiments  are 
being  extensively  carried  on  to  determine  what 
is  the  best  floor  to  use,  from  which  it  appears 
that  some  form  of  concrete  is  the  most  satis- 
factory. Brick  and  cedar  blocks  as  well  as 
planking  are  also  used  extensively.  The  floor  is 
arranged  to  shed  the  water  as  quickly  as  pos- 
sible into  the  pits. 

The  heaviest  service  on  the  floor  comes  just 
outside  the  pits  where  lifting  and  jacking  is  done 
around  the  locomotive.  With  a  view  to  strength- 
ening this  floor  the  sidewalks  of  the  pits  are 
sometimes  made  very  wide  so  that  the  jacking 
can  be  done  directly  over  them.  Good  heavy 
timber  construction  for  this  part  of  the  floor 
is  very  serviceable. 

Pipe  outlets  are  arranged  around  the  house 
so  as  to  deliver  compressed  air.  steam,  and 
water  to  the  spaces  between  the  pits.  The  air 
and  steam  mains  are  ordinarily  placed  over- 
head with  drop  pipes  for  the  outlets.  At  times, 
however,  these  mains  are  located  in  the  same 
underground  pit  which  contains  the  water 
mains.  The  pressure  in  the  water  main  is  main- 
tained at  least  at  100  pounds  per  square  inch. 
This  pressure  is  utilized  in  washing  out  or  clean- 
ing the  locomotive  boilers  of  the  mud  and  scale 
present,  at  times  in  large  quantities. 

Some  sort  of  blow-off  piping  is  ordinarily  in- 
stalled. The  simplest  plan  is  a  main  pipe  con- 
necting all  the  pits,  from  which  there  is  a 
branch  to  each  pit  with  a  check  and  special  fit- 
ting for  connecting  it  to  the  boiler  of  the  loco- 
motives. The  main  pipe  has  an  outlet  through 
su't.'ible  catch  basins  and  trxps  to  the  sewer. 

In  connection  with  the  washing  out  of  boil- 
ers, there  are  many  more  or  less  elaborate 
arrangements  of  pipes  and  reservoirs  used, 
which  have  for  their  aim  the  saving  of  water 
and  the  conservation  of  the  heat  ordinarily 
wasted  in  the  blow-off  water. 

The  heating,  lighting,  and  ventilating  of 
engine-houses  are  problems  which  until  recently 
have  been  only  partially  solved.  Newer  houses 
are  constructed  with  the  walls  made,  as  far  as 
practicable,  of  glass.  The  doors  and  even  the 
roofs  are  also  arranged  to  admit  light.  For 
night  use,  electric  lighting  is  used,  where  pos- 
sible. With  a  generous  supply  of  plug  outlets 
and  extension  lights,  a  model  condition  is  ob- 
tained. The  unsatisfactory  oil  torch  and  lantern 
are  thus  eliminated. 

The  heating  and  ventilating  problems  are 
being  very  succcssfullv  solved  by  the  "hot  blast* 
method  of  heating.  This  is  the  well  known  sys- 
tem of  forcing  heated  air  through  ducts  which 
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distribute  it  advantageously  throughout  the 
building.  For  round-house  use  the  particular 
advantages  are  in  being  able  to  concentrate  a 
larger  or  smaller  amount  of  hot  air,  as  desired, 
upon  the  icv  or  frozen  machinery  of  a  locomo- 
tive and  in"  supplying  a  large  quantity  of  fresh 
air,  continuously  forcing  out  the  gaseous  and 
vitiated  air  produced  by  the  fires  in  the  locomo- 
tive boilers. 

Machine  Tool  Equipment.— Very  few  round- 
houses of  any  importance  are  m  operation 
which  do  not  have  some  sort  of  machine  tool 
equipment.  The  list  contains,  generally,  a  large 
and  a  small  lathe,  a  planer,  a  shaper,  a  drill  press, 
a  bolt  cutter,  and  an  emery  wheel.  In  case  the 
house  is  not  in  touch  with  some  repair  shop, 
additional  machines  are  installed,  such  as  an 
air  compressor,  a  dynamo,  a  wheel  press,  a 
wheel  lathe,  and  drop  pits.  These,  together  with 
an  assortment  of  air  tools  and  the  many  special 
handy  tools,  permit  of  the  heaviest  running  re- 
pair work  being  done  on  the  locomotives. 

Outside  Facilities.— The  outside  facilities  in 
connection  with  the  round-house  consist  of  the 
coaling  station,  the  sanding  appliances,  the 
clinker  pit,  and  the  watering  arrangements. 
These  are  ordinarily  located  on  the  incoming 
track  between  the  storage  track  and  the  turn- 
table. Their  arrangement  is  varied  to  suit  local 
conditions  but,  as  far  as  possible,  the  clinker  pit 
is  placed  close  to  the  turntable.  After  the  fire 
is  removed  from  the  grates  it  is  very  injurious 
to  the  boiler  to  handle  the  locomotive  more 
than  absolutely  necessary,  hence  the  clinker  pit 
is  located  with  this  in  view.  The  pit  is  some 
form  of  opening  under  the  rails  of  the  track  into 
which  the  clinkers  and  ashes  can  be  dropped. 
From  the  pit  they  are  removed  to  the  cinder 
cars  for  disposition  along  the  company's  right 
of  way.  A  small  pit  is  sometimes  provided 
under  the  outgoing  track  for  the  cleaning  of  the 
ash  pans  of  locomotives  that  are  leaving  the  house. 

Water  is  obtained  directly  from  a  tank  by 
means  of  a  drop  spout  or  from  a  swinging  stand 
pipe.  Where  conditions  permit,  this  tank  or  pipe 
is  located  in  connection  with  the  sanding  appa- 
ratus so  that  the  locomotives  can  be  supplied 
with  one  movement.  The  sand  is  supplied  by 
gravity  through  a  suitable  pipe  from  an  elevated 
storage  bin.  Before  being  stored  it  is  dried  or 
roasted  so  as  to  remove  all  traces  of  moisture. 

The  coaling  station  consists  of  some  sort  of 
elevated  bin  and  a  suitable  spout  to  deliver  the 
coal  to  the  locomotive  tender.  Various  types 
of  coal  chutes,  as  they  are  called,  are  used.  A 
familiar  form  is  the  inclined  track  chute  up 
which  the  loaded  cars  are  pushed  by  a  locomo- 
tive or  hauled  by  a  cable.  The  top  of  the  chyte 
where  the  cars  are  to  stand  is  made  level.  The 
coal  is  removed  into  storage  pockets.  According 
to  the  type  of  chute,  these  are  made  large 
enough  to  hold  several  hundred  tons  of  coal  or 
small  enough  to  hold  a  supply  of  coal  sufficient 
for  one  locomotive. 

In  some  installations,  a  combined  coal  chute, 
clinker  pit,  and  sand  tower  is  used.  For  this 
plan,  a  conveyer  takes  the  coal  from  a  pit  un- 
der the  coal  supply  track  and  deposits  it  in  a 
hopper  over  the  engine  track.  This  hopper  is 
supported  on  scales  and  autographic  records  are 
made  of  the  coal  delivered  to  the  locomotives. 
This  same  conveyor  also  takes  the  ashes  from 
the  clinker  pit  to  a  storage  bin  from  which  they 


are  delivered  to  cars.  The  sand  also  is  elevated 
to  its  special  bin.  With  suitably  located  water 
supply  this  sort  of  installation  is  very  economical 
of  space.  It  also  permits  of  the  giving  of  all 
supplies  as  well  as  cleaning  the  fire  with  one 
"spotting"  of  the  locomotive. 

To  take  the  place  of  a  coal  chute  and  a  de- 
pressed cinder  car  track,  locomotive  cranes  are 
often  employed  which  are  arranged  with  grab 
buckets.  These  cranes  can  take  coal  directly 
from  the  car  and  deposit  it  into  the  locomotive 
tender  as  well  as  pick  up  the  ashes  from  the 
clinker  pit  and  deposit  them  in  the  cinder  car. 

Organisation. — A  round-house  is  a  scene  of 
activity  for  all  of  the  24  hours  of  the  day.  The 
continued  arrival  and  departure  of  locomotives, 
together  with  the  routine  work  of  repair  and 
attention  given  them,  requires  an  organization 
which  must  run  with  clock-like  precision  and 
at  the  same  time  must  be  capable  of  adjustment 
to  abnormal  conditions. 

At  the  head  of  this  organization  is  the  round- 
house foreman,  who  is  responsible  to  the  divi- 
sion master  mechanic.  He  also  works  in  con- 
junction with  the  train  dispatcher,  having  in 
view  the  getting  of  certain  locomotives  ready 
for  service  at  the  proper  time  for  regular  trains 
and  others  as  soon  as  possible  for  extra  trains. 
His  particular  duties  are  to  distribute  the  work 
to  the  workmen  and  keep  in  touch  with  all  that 
is  going  on  in  his  domain.  When  the  house  is 
large  and  the  amount  of  detail  too  great  for 
the  personal  attention  of  one  man,  sub-foremen 
are  appointed  to  have  charge  of  such  special 
work  as  machine  repairs,  boiler  washing  and 
inspection,  engine  dispatching,  etc.  These  men 
take  complete  charge  of  the  details  assigned 
them  and  report  to  the  house  foreman. 

The  engine-men,  on  bringing  the  locomotive 
from  the  yards  or  station,  leave  it  on  the  storage 
portion  of  the  incoming  track.  The  engineer 
looks  over  the  entire  machine,  inspecting  each 
part  for  defects  and  then  makes  a  written  re- 
port on  a  prepared  form  of  what  he  finds 
wrong.  He  adds  information  concerning  the 
boiler  pops  or  safety  valves,  the  injectors,  the 
air  pump,  and  other  such  special  fittings. 

The  fireman  attends  to  obtaining  the  neces- 
sary supplies,  such  as  oil,  waste,  etc.  It  is  cus- 
tomary in  most  instances  for  the  engineer  to 
leave  a  ticket  for  the  amount  of  coal  the  hostler 
is  to  take  on  the  tank.  After  leaving  the  loco- 
motive the  engineer  registers  in;  that  is,  he  fills 
out  the  register.  Here  he  writes  his  own  name, 
his  fireman's  name,  his  engine  number,  the  train 
number,  the  time  of  arrival  at  the  round-house, 
and  all  such  train-operating  information.  Often 
he  is  required  to  show  the  hours  that  he  has 
been  on  duty  and  the  amount  of  rest  that  he 
is  entitled  to  before  he  can  be  called  for  service. 

The  locomotive  is  taken  from  the  storage 
track  by  the  hostler  and  his  helper  to  the  coal 
chute,  the  sand  tower,  the  water  tank,  and  the 
cinder  pit.  The  supplies  are  obtained  and  the 
fire  cleaned  before  taking  it  across  the  turntable 
to  the  house.  After  reaching  the  stall,  a  second 
inspection  of  the  machinery  is  made  by  a  man 
trained  to  that  specfal  work.  This  man  also 
makes  a  written  report  and  the  two  records  thus 
obtained  must  tally  in  important  details.  These 
work  reports  are  used  by  the  foreman  or  his 
assistant  in  distributing  the  work  among  the 
mechanics. 
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A  boiler  maker  enters  the  fire  box  and  in- 
spects and  makes  running  repairs  to  the  boiler, 
especially  stopping  all  leaks  as  they  are  found 
in  the  flues  and  fire  box.  The  smoke  box  at  the 
front  of  the  boiler  is  regularly  opened  and  -ex- 
amined for  defects  in  the  spark-preventing 
devices. 

At  certain  times,  the  periods  varying  accord- 
ing to  the  local  water  conditions,  the  locomotive 
boiler  has  to  be  washed  out  or  have  the  water 
changed.  If  the  latter  course  is  pursued,  the 
water  is  allowed  to  run  out  and  the  boiler  filled 
with  a  fresh  supply.  If  washing  is  done,  the 
various  washout  plugs  are  removed  and  all  the 
internal  parts  of  the  boiler  thoroughly  washed 
off.  This  is  accomplished  by  the  use  of  special 
nozzles  of  various  sorts  which  will  throw  the 
high-pressure  washout  water  to  just  the  points 
desired. 

Each  mechanic,  as  his  part  of  the  work  is 
finished,  makes  his  "completed"  mark  on  the 
engine  condition  board  or  on  the  locomotive 
itself.  By  reference  to  the  board  the  foreman 
and  the  call  boy  can  tell  at  a  glance  what  loco- 
motives are  ready  for  service  and  approximately 
how  soon  others  will  be  ready.  As  soon  as 
definite  information  can  be  given  as  to  the  time 
that  a  "rounds"  locomotive  will  be  ready,  the 
train  dispatcher  is  notified.  On  his  order,  the 
engine-men  are  called  and  the  locomotive  sent 
to  the  yards. 

Engine-men  regularly  assigned  to  certain 
trains  arc  expected  to  be  on  hand  in  time  to 
look  over  the  locomotive,  inspect  all  parts,  see 
that  all  the  necessary  supplies  are  on  hand,  and 
take  the  locomotive  either  from  the  round-house 
stall  or  the  outgoing  track.  If  the  train  is  un- 
usually late  the  call  boy  is  sent  to  advise  them 
of  the  fact.  The  calling  district  is  ordinarily 
within  a  radius  of  one  mile  of  the  house.  Men 
on  "rounds"  engines  or  extra  men.  as  they  are 
designated,  are  always  called.  Thev  are  sup- 
posed to  remain  within  the  calling  district  and 
to  advise  the  round-house  foreman  of  their 
whereabouts.  When  called,  the  m.en  are  usually 
required  to  put  their  signature  in  the  call  book 
which  the  boy  carries  with  him,  and  occasionally 
to  add  the  time.  Some  organizations  require  a 
registering  out  as  well  as  the  registering  in. 

W.  E.  Dunham, 
Mechanical  Engineer,  Chicago  &  North   West- 
ern Railu'ay  Co. 

Railway  Securities.  The  capital  required 
for  even  a  relatively  small  railway  is  usually 
far  beyond  the  amount  which  could  be  sup- 
plied by  even  the  wealthiest  individual  or  the 
largest  group  of  individuals  which  could  be  sat- 
isfactorily included  in  a  partnership.  The  legal 
device  of  incorporation  is  probably  the  only 
means  so  adapted  to  the  requirements  of  rail- 
way finance  as  to  provide  the  sort  of  capitalistic 
association  necessary  to  the  enormous  railway 
development  of  the  last  "O  years.  It  meets  not 
only  the  need  for  vast  aggregates  of  capital,  but 
also  those  for  limited  liability,  centralized  con- 
trol and  substantial  continuity  of  management 
and  policy.  Consequently  those  who  undertake 
railway  enterprises  invariably  receive  corporate 
securities  in  exchange  for  their  contributions  of 
capita!  and  these,  representing  claims  upon  the 
property  created  and  its  earnings,  are  properly 
regarded  as   constituting  liabilities  of  the  cor- 


poration. In  the  simplest  form  of  financing  a 
corporate  enterprise  the  securities  issued  are  all 
of  one  grade  and  participate  equally  in  the  dis- 
tribution of  the  profits  while  having  no  other 
claim  upon  the  assets  of  the  corporation  unless 
it  is  dissolved  and  its  affairs  wound  up.  Such 
securities  are  known  as  stock  or  shares  of  stock. 
In  practice  it  has  been  found  advisable  to  hold 
out  different  inducements  to  different  classes  of 
investors.  Some  investors  are  attracted  by 
speculative  proposals  in  which  the  possible  gains 
are  high,  but  the  event  doubtful,  while  others 
prefer  lower  returns  if  they  are  accompanied  by 
greater  certainty.  The  more  conservative  in- 
vestors are  therefore  offered,  according  to  their 
respective  degrees  of  conservatism,  preferred 
stock,  non-cumulative  or  cumulative ;  income 
bonds ;  collateral  trust  bonds,  equipment  trust 
bonds,  and  mortgage  bends.  Preferred  stock  is 
entitled  to  dividends  at  a  certain  rate  before 
there  is  any  payment  to  the  holders  of  common 
stock  and  if  it  is  cumulative  the  dividends  not 
earned  or  paid  during  a  particular  year  must 
be  made  up  before  there  can  be  any  dividend 
payments  on  the  common  stock.  Preferred  stock 
may  or  may  not  participate  in  further  earnings 
beyond  the  rate  for  which  it  is  preferred.  In- 
come bonds  entitle  the  holder  to  a  certain  in- 
terest, provided  it  is  earned.  Collateral  trust 
bonds  usually  rest  upon  the  credit  of  the  com- 
pany issuing  them  and  also  represent  pledged 
securities,  commonly  those  of  subsidiary  cor- 
porations. Equipment  bonds  are  issued  to  pro- 
vide for  the  purchase  price  of  new  equipment, 
commonly  paid  for  in  annual  or  semi-annual  in- 
stalments, and  are  secured  by  a  lien  upon  such 
equipment.  Mortgage  bonds,  as  their  name  im- 
plies, represent  indebtedness  secured  by  mort- 
gage upon  all  or  part  of  the  property  of  the 
corporation.  Many  railways  have  outstanding 
several  classes  of  mortgage  bonds  of  different 
degrees  of  priority.  The  following  statement 
shows  the  par  value  of  the  securities  of  the  dif- 
ferent classes  outstanding  on  ,^o  June  1902  and 
the  proportion  of  each  class  to  the  aggregate 
representing  all  securities : 

Percentage 
of 
Par  value  total 

Common  stock $j, 722, 056, 120  38. q2 

Preferred  stock 1,302,145,175  10.73 

Miscellaneous  obligations 564,7q4,588  4.65 

Income  bonds 242,556,745  2.00 

Equipment  bonds 8q,  208, 425  .73 

Mortgage  bonds 5,213,421,911  42.97 

Total $12,134,182,964         100.00 

It  is  important  that  the  total  par  value  of  the 
securities  shown  above  should  not  be  mistaken 
for  the  actual  capitalization  of  railway  property. 
It  is  considerably  in  excess  of  the  real  capitali- 
zation, that  is,  the  securities  in  the  hands  of  the 
real  owners  (and  creditors)  of  the  railways, 
for  railway  corporations  are  themselves  large 
owners  of  railway  securities.  The  controlling 
corporations  in  large  systems  often  own  large 
blocks  of  the  stocks  and  bonds  of  subsidiary  cor- 
porations for  which,  in  turn,  they  have  issued 
their  own  shares  or  bonds.  Consequently  there 
is  much  duplication  which  must  be  deducted  be- 
fore the  real  capitalization,  so  far  as  the  public 
is  concerned,  can  be  discovered.  The  railway 
shares  held  by  railway  corporations  on  30  June 
1902  had  a  par  value  of  $1,710,145.3+4  and  the 
bonds  so  owned  had  a  par  value  of  $498,373,449. 
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Deducting  the  total  of  these  amounts, 
S:-',2oSoi8.793,  from  $12,134,182,964,  leaves 
$9,925,664,171,  as  the  par  value  of  the  railway 
securities  actually  outstanding  as  against  the 
railway  system  as  a  whole.  It  is  interestmg  to 
observe  that  the  total  payment  to  the  owners 
of  these  securities  during  the  year  which  ended 
with  30  June  1902,  was  $417,511,227.  an  amount 
which  if  capitalized  at  4  per  cent  per  annum 
would  equal  $10,437.7^0,675  or  within  5.16  per 
cent  of  the  actual  capitalization. 

H.  T.  Newcomb, 
Author  of  '■Railway  Economics.'' 

Railway  Shop  Practice.  Railway  shop  prac- 
tice differs  in  many  respects  from  methods  in 
effect  in  the  average  manufacturing  concern. 
This  is  especially  true  of  the  class  and  char- 
acter of  the  work  performed.  In  private  insti- 
tutions where  the  product  consists  lar.gely  if  not 
entirely  of  new  work,  a  single  operation  may 
be  repeated  over  and  over  again,  A  factory 
making  a  specialty  of  the  manufacture  of  bolts 
may  construct  a  machine  and  supply  it  with  a 
full  equipment  of  dies  to  produce  a  certain  size 
of  bolt.  The  machine  can  then  be  operated  up 
to  its  maximum  capacity  on  this  single  product 
until  it  is  worn  to  a  point  where  it  is  rendered 
unfit  for  further  service. 

A  locomotive  plant,  manufacturing  new 
engines  only,  may  so  classify  the  work  as  to  be 
able  in  almost  every  instance  to  confine  the 
entire  time  of  each  machine  to  repeating  a 
certain  operation. 

In  the  locomotive  repair  shop,  however,  on 
account  of  the  wide  range  in  the  number  of 
pieces  and  the  small  capacity  of  the  average 
shop,  such  a  variety  of  operations  is  required  as 
to  render  necessary  the  accomplishment  of  many 
kinds  of  work  on  a  single  machine. 

A  go-inch  boring  mill  must  be  used  to  bore 
driving  wheel  tires,  turn,  bore  and  face  cast  iron 
and  cast  steel  wheel  centres,  face  locomotive 
front  ends,  turn  and  bore  cylinder  bushings, 
and  so  on.  In  like  manner,  a  42-inch  boring  mill 
will  be  required  to  bore  eccentric  straps,  turn 
and  bore  eccentrics,  face  cylinder  heads,  turn, 
bore,  and  cut  off  cylinder  and  piston  valve  pack- 
ing, and  many  other  operations  which  in  each 
case  require  special  tools  for  setting  and  machin- 
ing the  work.  One  bolt  machine  will  likely  be 
used  to  head,  and  one  thread  cutting  machine 
to  thread  all  the  different  sizes  of  bolts  for  the 
plant. 

Therefore,  on  account  of  the  variety  of  the 
work  to  be  considered,  the  scope  of  this  article 
will  cover  certain  rules,  which,  if  carefully  fol- 
lowed, should  secure  the  maximum  output  of 
such  average  shop  facilities  as  are  to  be  found 
at  present  in  connection  with  the  various  roads 
of  the  country. 

The  capacity  of  any  shop  depends  as  much 
or  more  on  its  official  organization  as  upon  the 
number  of  men  employed.  Tlie  discipline  main- 
tained in  the  shop  during  working  hours  and 
the  relation  of  the  foremen  one  to  another  are 
among  the  first  subjects  that  will  confront  the 
shop  superintendent,  and  which  must  be  studied 
and  mastered  by  him  before  he  can  hope  to 
obtain  results  from  tlie  equipment  and  force 
in  his  cliarge. 

Every  railway  repair  shop  is  divided  into 
certain  departments,  among  which  may  be 
enumerated  the  erecting  shop,  or  floor  side;  the 


machine  side,  including  the  fitting  shop,  or  vise 
work,  and  the  tool  room ;  the  tin,  pipe,  and 
copper  department;  the  blacksmith  shop,  boiler 
shop,  paint  shop,  tank  and  truck  shop,  and 
carpenter  shop.  Under  certain  conditions  there 
might  be  others,  as  the  foundry,  frog  shop,  etc., 
but  this  class  of  work  will  not  be  considered 
here.  Each  one  of  these  departments  should 
have  an  official  head,  and  over  all  must  rest  the 
guiding  hand  of  the  master  mechanic  or  shop 
superintendent. 

A  successful  shop  organization  must  be  equal 
in  all  its  parts,  and  the  head  of  each  department 
must  be  a  manager  of  men  as  well  as  an 
observer  of  details.  If  the  foreman  in  charge 
of  a  certain  class  of  work  is  incompetent,  in- 
active, or  deficient  in  methods  of  discipline,  or 
if  he  lacks  a  particular  machine  or  device  for 
quickly  handling  his  part  of  the  repairs,  the 
output  of  the  plant,  no  matter  how  well  equipped 
every  other  department  may  be,  will  finally  be  ■■ 
measured  by  the  number  of  engines  which  he 
is  able  to  repair  in  a  given  tiine. 

When  capable  men  have  been  placed  at  the 
head  of  each  department,  the  shop  superin- 
tendent should  then  sustain  them  to  the  extent 
of  his  ability,  holdin.g  them  individually  respon- 
sible for  their  duty  to  the  company  and  their 
relation  to  the  men. 

The  qualifications  necessary  to  make  up  a 
well-rounded  foreman  are  good  health,  judg- 
ment or  common  sense,  honesty,  determination, 
tact,  energy,  special  knowledge  of  the  work, 
and  a  fair  education ;  and  with  his  agencies, 
men  and  machines,  he  should  work  for  results. 
He  must  plan  his  work  ahead  and  see  that  each 
machine  over  which  he  has  charge  is  supplied 
with  the  proper  clamps,  jigs,  and  appliances  for 
doing  the  work,  as  well  as  proper  cutting  tools, 
and  are  used  to  set  the  work  in  the  machine 
and  cut  the  metal  at  the  right  speed  and  feed. 
This  requires  ability  to  take  pains  with  little 
things  and  concentrate  the  necessary  forces  on 
a  multitude  of  small  things.  Each  machine 
must  be  kept  clean  and  in  good  order,  and  to  do 
this  the  foreman  must  be  clean  and  neat  himself. 

The  successful  gang  foreman  must  have  | 
executive  ability  which  is  nothing  more  or  less 
than  knowing  how  to  distribute  responsibility 
so  that  every  workman  not  only  accepts  his 
share  of  duty,  but  continues  unfailingly  to  do 
it.  If  he  accomplishes  results,  he  must  know 
how  to  make  other  people  feel  the  trust  imposed 
upon  them,  and  to  faithfully  perform  the  part 
of  work  assigned  to  iheir  charge.  Every  man 
in  the  shop  must  be  held  responsible  for  his 
work,  which  should  be  the  required  amount  and 
of  the  proper  quality,  not  because  the  foreman 
watches  him  closely,  but  rather  from  a  pressure 
of  a  right  conception  of  his  duty  to  the  company 
which  should  make  itself  felt  throughout  the 
entire  shop. 

Gang  foremen,  so  far  as  it  is  possible,  should 
be  relieved  practically  of  all  clerical  work.  Their 
time  should  be  spent  with  the  men  in  teaching 
them  quick  methods  and  looking  after  such 
details  as  have  a  direct  bearing  on  the  output.  1 

A  constant  supervision  should  be  kept  over  1 
the  work  of  each  department  to  see  that  it  is 
quickly  moved  from  one  shop  to  another,  or 
from  one  machine  to  another,  and  to  see  that  , 
each  operation  is  being  done  according  to  the 
best  known  methods  or  on  the  machine  best 
adapted  to  that  particular  work. 
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The  sole  object  to  be  sought,  both  by  men 
and  foremen,  must  be  the  greatest  possible 
output  of  perfect  finished  work  with  the  least 
delay  and  waste. 

To  accomplish  this,  the  particular  line  of 
work  in  charge  of  each  foreman  must  be  sys- 
tematized. There  must  be  a  certain  routine 
way  of  doing  things,  and  that  the  best  way. 

This  one  thing  should  be  remembered,  how- 
ever, that  system  is  not  work,  but  a  means  of 
reducing  the  amount  of  labor  necessary  to  pro- 
duce a  fixed  product :  system  requires  no  spe- 
cialists, but  permits  few  to  accomplish  much  by 
bringing  brain  and  hand  into  intelligent  action. 
It  loads  no  man  with  labor  beyond  his  proper 
share,  but  lightens  the  task  of  each  by  exactly 
defining  it.  The  heavy  load  usually  borne  by  a 
few  faithful  employees  is  distributed  evenly 
upon  all.  Hard  work  always  begins  where 
system  and  the  application  of  intelligent  methods 
ends. 

The  Machine  Shop. —  The  capacity  of  any 
locomotive  repair  shop  depends  largely,  if  not 
entirely,  on  the  number  and  kind  of  its  machines, 
but  the  introduction  of  the  so-called  high  speed 
steels  has  had  much  to  do  lately  with  increasing 
the  output  of  this  department.  The  new  steels 
have  worked  a  revolution  among  machine  build- 
ers generally;  the  old  time  lathes,  boring  mills, 
drill  presses,  planers,  etc.,  are  found  to  be  en- 
tirely too  weak  to  stand  the  great  strain  neces- 
sary to  drive  the  new  steel  to  its  maximum 
capacity.  The  history  of  this  comparatively  new 
product  had  its  origin  in  the  introduction  of  the 
Taylor-White  process  of  treating  tool  steel  in 
the  works  of  the  Bethlehem  Steel  Company,  in 
IQQO.  Hundreds  of  experiments  were  made  by 
these  two  gentlemen,  which  finally  resulted  in 
producing  a  steel  which  is  capable  of  producing 
in  a  given  time  tw'o  or  three  times  as  much 
work  as  any  of  the  old  carbon  steels. 

Another  very  gratifying  result  of  these  ex- 
periments is  that  they  have  awakened  the  man- 
agement of  railway  repair  shops,  and  the  amount 
of  work  that  can  be  done,  even  on  the  old 
machines,  is  a  revelation  to  the  entire  mechan- 
ical world. 


There  are  several  brands  of  this  steel,  those 
in  general  use  being  Mushet's  Special,  and  Allen 
high  speed  steel,  which  is  an  English  product; 
Styrian  or  Bohler  rapid  steel,  an  Austrian 
product ;  Midvale,  Novo,  Rex,  Zenith,  etc.  While 
some  of  these  steels  may  be  capable  of  greater 
endurance  than  others,  any  of  them,  under 
proper  treatment,  will  be  found  superior  in 
strength  to  any  of  the  machines  now  in  use, 
except  those  recently  built.  In  using  the  high 
speed  steel,  however,  it  is  not  advisable  to  have 
too  many  different  kinds  in  the  same  plant. 

If  the  tool  dresser  is  thoroughly  familiar  with 
one  or  two  grades  of  high  speed  steel,  and  the 
quality  is  of  such  character  as  to  produce  re- 
sults which  will  insure  the  maximum  capacity 
of  the  machine,  better  results  will  be  obtained  by 
the  adoption  of  these  grades  to  be  used  in  stand- 
ard practice.  No  two  high  speed  steels  can  be 
dressed  and  tempered  exactly  alike  if  the  maxi- 
mum output  is  desired,  and  if  the  tool  dresser 
understands  treating  one  of  the  standard  grades 
correctly,  the  adoption  of  this  make  of  steel 
will  mean  much  time  and  money  saved  with 
better  and  more  satisfactory  results  in  the  shop. 

When  these  high  speed  tools  are  properly 
dressed  and  tempered,  if  it  happens  that  the  cut- 
ting edge  is  work,  chipped,  or  crumbled  away  by 
very  heavy  feeds  or  speeds,  after  they  are  put 
into  the  machine  the  mistake  of  sending  them 
back  to  the  tool  dresser  should  not  be  made  if 
they  can  possibly  be  ground  in  the  space  of  five 
or  ten  minutes,  because  if  care  is  taken  not  to 
overheat  them  in  grinding,  they  will  be  found 
to  give  much  better  results  than  when  re-ground. 

Some  differences  of  opinion  have  existed, 
and  perhaps  always  will,  as  to  the  proper  feeds 
and  speeds  which  should  be  maintained  on  the 
different  metals,  and  no  fixed  rule  can  be  laid 
down  which  will  meet  the  requirements  of  all 
shops.  The  work  varies  somewhat  in  different 
shops.  There  is  more  or  less  difference  in  the 
construction  of  the  parts. 

The  amount  of  metal  to  be  removed  and  the 
accuracy  of  the  work  are  also  factors  in  deter- 
mining proper  feeds  and   speeds ;   but  the   fol- 


A.  B. 


Shop. 


C.  Railroad  Company 
Date 


Description  of  Operation  and  Material :_ 


Boring  6o-incli  driving  wheel  tires. 


Machine : 


90-inch  boring  mill. 


Tire 
No. 

Size  of 
Tool. 

Depth  of 
cut. 

Feed. 

Speed  per 
min. 

Time  started. 

finished. 

of 
tool. 

Remarks. 

1-1/4  by 

i/io" 

5/32" 

3o'-8" 

3-37P 

4.01  P 

24  M 

Tool  in  good  condition, 

2 
3 
4 

5 

1-./4 

3/32" 

4-39  P 
7.03  A 

5-04  P 
7.28  A 

25  M 

25  M 

tt 

l/lo" 

*» 

8.12  A 

8.38  A 

26  M 

Tool  in  fair  condition. 

10.12  A 

10.30  A 

27  M 

t.                   ,i 

,( 

3/1=" 

i/r6" 

t« 

I. .12  A 

...tS  A 

26  M 

Nose  of  tool  gone. 

7 

s 

34'-o" 

8.37  A 

9.08  A 

11  M 

Tool  in  good  condition. 

tt 

q.40  A 

9.51  A 

iiM 

"                      " 

9 

>t 

n 

*' 

10.25  A 

1C.37  A 

12  M 

,,                     11 

It 

1, 

'* 

ri.oo  A 

II. 13  A 

13  M 

Tool  in  fair  condition. 

tt 

,, 

** 

11.40  A 

1 1 .  50  A 

10  M 

12 
13 
14 

IS 
16 

>, 

1.20  P 

..35P 

15  M 

1,                   ,1 

>t 

*» 

J.csP 

2.  JO  P 

15  M 

Tool  ground. 

il 

1/3" 

'* 

23'-o" 

8.44  A 

8.58  A 

i+M 

Tool  in  good  condition. 

tl 

'* 

9-39  A 

g.51  A 

14  M 

,,                    t. 

*' 

10.23  A 

10.38  A 

15  M 
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lowing  table  taken  from  the  records  of  an  aver- 
age railway  repair  shop  shows  what  should  be 
done  in  the  way  of  speeds  and  feeds  on  a  ma- 
chine of  ordinary  capacity.  An  average  grade 
of  high  speed  steel  was  used,  and  the  condition 
of  the  tools  shown  at  the  end  of  each  operation, 
is  a  fair  representation  of  what  should  be  ac- 
complished in  any  shop  with  like  tools  and  under 
similar  conditions. 

The  preceding  table  shows  the  machine  oper- 
ation only.  The  time  necessary  to  set  the  work 
will,  of  course,  be  determined  largely  by  the 
facilities  at  hand  for  that  purpose.  With  the 
exception  of  driving  and  truck  wheel  tires,  cast 
steel  wheel  centres,  and  similar  material,  the  fol- 
lowing speeds  can  be  maintained  in  roughing 
out  work.  A  somtwhat  higher  rate  of  speed 
may  be  used  on  finish  cuts :  Wrought  iron  and 
soft  steel,  40  to  60  feet ;  cast  iron,  60  to  80  feet ; 
tool  steel,  20  to  40  feet;  brass,  120  to  180  feet. 

These  speeds,  of  course,  may  be  affected  both 
by   the    shape   of   the 


These  speeds  and  feeds  can  only  be  main- 
tiiined  on  modern  tools.  On  machines  which 
have  been  in  use  for  some  time  the  speed  and 
feed  should  be  reduced  to  meet  the  condi- 
tions. 

Planers. —  Planers  using  high  speed  tools 
should  maintain  the  following  cutting  speeds 
with  a  return  per  minute  of  about  two  to  one. 

20  X  20,  speed  travel  of  cut  40  to  48  ft.  per  min. 

24  X  24,       "              "         "  "     36  to  40    "  "         *' 

36  X  36,      "            "         "  "     32  to  36    "  "        " 

48  X  48,       "            "         "  "     28  to  32    "  "        " 

If  planers  are  powerful  enough  to  pull  the 
cut,  the  above  speeds  should  work  on  wrought 
iron  and  soft  steel  as  well  as  cast  iron. 

Lathe  and  Similar  Cutting  Tools. — The  fol- 
lowing sketches  show  what,  in  general  practice, 
have  been  found  to  be  the  best  shapes  of  cutting 
tools  used  in  the  principal  operations  of  repair 
work : 


MICHT  AN  O  LCFT    HANO   MlLl 
WomniMft   T«Oi. _^ 


RI6HT  AND  L€fr  MANOiATNt  Ati/ul!HU\  «t4'£«lhh  T«9i. 


tool  and  the  quality 
of  the  material.  For 
long,  continuous  cuts 
on  very  hard  cast 
iron,  the  speed  should 
be  reduced.  Locoino- 
tive  steel  driving 
axles,  rough  forged, 
should  be  reduced  to 
size  ready  for  finish 
cut  at  a  speed  of  60 
feet  per  minute,  with 
f^-inch  cut  and  54- 
inch  feed.  Locomo- 
tive driving  wheels, 
44  inches  to  84  inches 
in  diameter,  may  be 
turned  at  a  speed  of 
IS  to  18  feet  per 
minute,  with  Y2  to 
%-inch  reduction  and 
%  to  3/16-inch  feed. 
On  the  modern  50 
horse-power  90-inch 
lathe  these  wheels 
should  be  turned  out 
at  the  rate  of  five 
pairs  in  ten  hours.  A 
cylinder  packing 
drum  18  to  24  inches 
in  diameter  and  of 
sufficient  ■  length  to 
make  at  least  12  rings 
should  be  set  up  and 
roughed  out  on  a 
modern  boring  mill 
in  about  one  hour. 
The  finish  cut  should 
be  taken  with  a 
broad-nose  tool  in 
about  five  minutes,  in- 
eluding  time  to 
change  tool.  Piston 
rods,  rough  forged, 
should  be  roughed  at 
a  speed  of  from  60  to 
80  feet  per  minute 
with  .3/16-inch  feed  and  V^-inch  to  ^-inch  depth 
of  cut.  Cast  steel  engineframes  should  be  planed 
at  a  speed  of  20  to  .10  feet  per  minute  with  a 
J4-inch  cut,  Yi-'mch  feed. 
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Tile  cutting  qualities  of  a  tool  are  governed 
largely   by    the    shape    of   the   cutting   point   or 
cutting  edge.     The  principal  conditions  govern 
ing  the  shape  of  the  tool  are  the  kind  of  metal 
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to  be  cut ;  the  hardness  of  the  metal ;  rough  or 
finish  cut ;  and  manner  in  which  tool  is  pre- 
sented to  the  work. 

For  soft  material,  such  as  mild  steel  and 
wrought  iron,  the  angles  may  be  made  much 
keener  than  when  cutting  harder  metals.  On 
materials  that  have  a  tendency  to  draw  the  tool 
in,  as  copper  or  brass,  the  angles  may  be  made 
very  blunt,  often  a  negative  take  is  given  them. 
Tools  for  cutting  soft  iron  and  steel  should  be 
ground  with  sufficient  keenness  to  turn  long, 
curled  shavings.  The  shaving  is  a  good  index 
with  reference  to  the  correct  shape  of  the  tool. 
When  the  shavings  roll  up  in  long  curls,  it  is 
a  very  good  indication  that  the  tool  is  correctly 
ground  and  properly  set  in  the  tool  post  for  the 
work ;  but  if  the  shavings  are  crumbled  and 
broken  into  small  pieces,  it  indicates  that  the 
tool  is  improperly  ground,  or  not  correctly  set 
to  the  work. 

Either  one  or  both  conditions  may  be  wrong. 
Tools  used  in  taking  heavy-roughing  cuts  should 
be  given  top  rake  sufficient  to  give  a  keen  cut- 
ting edge  the  full  depth  of  the  cut  taken. 

In  finishing  cuts  the  amount  of  metal  is  not 
great,  and  most  of  the  cutting  is  done  with  the 
point  of  the  tool,  in  which  case  the  top  rake 
should  be  reduced.  The  position  of  the  tool  in 
the  post  will  have  much  to  do  with  the  rake. 
For  instance,  the  angle  of  top  rake  may  be 
changed  from  front  top  rake  to  side  top  rake  by 
changing  the  position  of  the  tool  as  it  is  pre- 
sented to  the  work. 

If  the  tool  is  set  with  the  point  in  advance 
of  the  tool  post,  care  must  be  taken  to  see  that 
it  is  firmly  held,  because  if  it  becomes  loose,  it 
will  "dig  in"  and  is  likely  to  spoil  the  work. 
If  the  too!  post  is  set  in  advance  of  the  point 
of  the  tool,  fhere  is  little  danger  of  serious  re- 
sults, should  the  tool  become  loose,  as  it  will 
swing  away  from  the  work. 

Tools  for  cutting  iron  and  steel  should  be 
set  as  high  as  possible  on  the  work,  and  always 
above  the  centre,  while  for  brass  it  is  best  to 
grind  the  tool  without  any  top  rake  and  set  it 
on  the  centre  or  slightly  below  the  centre. 

Cutting  tools  for  machine  operations,  whether 
turning  or  boring,  should  be  ground  so  that 
their  rake  or  top  angle  will  be  sharp  to  the  heav- 
iest part  of  the  chip.  For  instance,  if  a  too!  is 
to  be  used  for  facing  the  hub  of  a  wheel,  the 
part  of  the  tool  which  first  comes  in  contact  with 
the  iron  should  be  a  sharp  angle,  so  that  the 
heaviest  part  of  the  chip  will  flow  easily  away, 
while  that  part  of  the  tool  that  leaves  its  mark 
on  the  finished  face  will  take  a  shearing  cut  or 
angular  shaping  cut,  and  leave  a  smooth  surface. 


There  is  no  more  important  point  to  be  borne 
in  mind  by  any  one  wishing  to  know  how  to  ob- 
tain the  best  work  from  a  machine  than  the  cut- 
ting angles  of  the  tools.  In  a  general  way  every 
one  knows  that  a  tool  should  have  as  little 
clearance  and  as  much  top  rake  as  consistent 
with  the  wear  of  the  tool,  but  the  man  that 
makes  the  greatest  record  is  the  one  that  puts 
it  into  practice. 

The  ne.xt  point  is  that  no  tool  should  be  al- 
lowed to  project  beyond  the  holder  or  support 
more  than  is  absolutely  necessary.  After  the 
tools  have  been  ground  and  set  properly,  they 
should  have  a  chip  or  feed  course  enough  to 
keep  them  from  losing  the  edge  in  the  vain  em- 
ployment of  making  thin  chips — for  if  the 
chips  are  very  fine  it  means  that  the  tool  has  noi 
only  removed  the  metal  but  cut  it  into  fine  chips 
of  no  special  value.  Weak  lathes  generally  do 
better  work  with  a  medium  feed  than  a  fine  feed. 
A  very  fine  feed  is  often  used  in  trying  to  turn 
an  extra  true  piece  of  work,  with  the  result  that 
the  tool  does  not  leave  an  even  surface.  It  al- 
ternately "digs  in"  and  "backs  out"  with  a  fine 
feed,  when  a  medium  feed  would  have  resulted 
in  an  even  steady  cut. 

Chattering  frequently  occurs  because  the  chip 
or  cut  is  not  large  enough  to  hold  all  the  slack 
of  the  springing  parts.  More  feed  is  usually  the 
ciire  for  chattering.  Of  course,  chattering  may 
be  caused  by  a  cut  that  is  just  heavy  enough  to 
brlance  the  weight  of  the  work  and  spindle,  and 
then  the  slight  necessary  looseness  of  spindle 
bearings  gives  the  chance  for  chattering.  An 
old-fashioned  remedy  for  this  is  to  turn  the  tool 
upside  down  to  get  the  pressure  down  on  the 
wcik. 

Chattering  is  destructive  to  the  sharp  edge 
of  the  tool  and  should  be  stopped  as  soon  as 
noticed ;  but  do  not  think  a  ligliter  cut  is  neces- 
sary, for  frequently  a  heavier  cut  stops  the  chat- 
tering. 

Facing  cuts  should  be  taken  by  tools  with 
round  shanks,  for  these  can  be  turned  so  as  to 
give  the  desired  rake  for  free  cutting. 

In  facing  a  piece  in  which  the  diameter  of  the 
cut  in  one  place  is  two  or  three  times  its  small- 
est diameter,  make  sure  to  take  advantage  of  the 
change  in  speeds,  for  a  very  important  '■eduction 
in  time  of  operation  as  well  as  the  durability  of 
the  tool  may  be  effected  by  these  changes. 

Tti'ist  Drills. — The  following  table  shows  the 
revolutions  per  minute,  and  also  the  feed  per 
revolution  at  which  high  speed  twist  drills  can 
be  run  with  safety.  The  revolutions  mentioned 
are  intended  for  wrought  iron  and  steel  and 
also   for  cast   iron.     On   cast  iron,   however,   it 


HIGH    SPEED   DRILLS 


Size  of  drill. 


1/4  inch 

3/8  •• 

1/2  ■' 

5;«  ;: 
7/8 

I 

1-1/8  " 

1-1/4  *' 

1-1/2  '* 


R.  P.  M. 


1050 
700 
500 
420 
350 
300 
260 
230 
9 10 
180 


Speed 
Per  Rev. 


.008 
.011 
.016 
.016 
.016 
.016 
.020 
.020 
.020 
.020 


CARBON  DRILLS 


Size  of  drill. 


1/4  inch 

3'/  :: 

^: 

,^:: 

i-i/a   " 
1-1/4   " 

I-1/2        ' 


R.  P.  M. 


450 
500 
210 
160 
140 
130 

no 
100 

90 

75 


Speed 
Per  Rev. 


.005 
.005 
.007 
.007 
.oi* 

.CIO 

.010 
.010 

.015 
.015 
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will  usually  be  possible,  unless  the  metal  is  very 
hard,  to  exceed  these  speeds  20  to  25  per  cent; 
and  on  brass  the  speeds  may  in  most  cases  be 
doubled  without  injury  to  the  drill.  On  the 
right  will  also  be  found  a  table  of  the  speeds 
and  feeds  of  carbon  drills. 

Carbon  drills  should  seldom  exceed  28  to  35 
feet  per  minute  on  iron  and  steel  and  60  feet 
on  brass,  measured  on  the  circumference  of  the 
drill,  and  a  feed  per  revolution  of  .004  to  .007 
for  drill  3/8"  and  under  in  diameter.  At  these 
speeds  and  feeds  it  w'ill  be  necessary  to  use 
plenty  of  oil  or  a  solution  of  drilling  compound 
when  drilling  steel,  wrought,  or  malleable  iron 
It  will  also  be  found  advisable  to  vary  the  speed 
somewhat  according  as  the  material  to  be  drilled 
is  more  or  less  refractory. 

High-speed  drills  mav  be  run  at  a  safe  speed 
of  60  to  80  feet  per  minute  on  steel  and  iron, 
while  no  oil  or  drilling  solution  is  required. 

It  has  usually  been  considered  good  practice 
to  grind  the  cutting  edge  of  twist  drills  at  an 
angle  of  59  degrees,  but  recent  experirnents 
made  with  high-speed  steel  prove  conclusively 
that  an  angle  of  45  degrees  will  give  equally 
good  results  with  much  less  thrust  on  the  drill. 
The  following  table  shows  the  results  of  experi- 
ments along  this  line : 

Angle  of  drill 37°..  45°- •  S""--  SS'--  51° ■  ■  65' 

Thrust  in  pounds. .  .215  ..225  ..240  ..260  ..290  ..325 

These  tests  show  that  the  thrust  would  be 
decreased  by  having  more  of  a  point  on  the 
drill.  With  an  angle  of  37  degrees,  however, 
the  drill  would  not  stand  up  well  on  the  work. 
At  45  degrees  the  drill  stood  up  to  the  work  as 
well  as  at  59  degrees  and  with  much  less  thrust. 
The  moment  remains  practically  the  same  no 
matter  what  angle  is  used,  so  that  the  driving 
power  does  not  change  with  the  angle  of  the 
drill. 

In  order  to  obtain  the  best  results  from  the 
use  of  high-speed  twist  drills  it  is  necessary  to 
observe  carefully  the  following  points : 

1.  Do  not  immediately  run  the  drill  at  a  very 
high  rate  of  speed,  but  feed  it  slowly  into  the 
work  at  a  good  practical  speed,  allowing  the 
drill  to  make  one  or  two  holes  before  driving 
it  at  its  full  capacity.  This  will  prevent  the 
sharp  cutting  edges  of  the  drill  from  chipping 
out  and  also  the  point  from  breaking  off.  After 
the  drill  has  become  thoroughly  warmed  up  to 
the  work,  the  speed  may  be  increased  consider- 
ably without  any  danger  of  breaking  the  tool. 

2.  The  drill  should  be  run  dry  on  cast  iron 
and  usually  no  lubricant  will  be  required  on  iron 
and  steel.  If  a  lubricant  is  used  at  all  it  should 
be  an  ordinary  soap  and  water  compound  or 
some  of  the  compounds  on  the  market  for  this 
purpose.     Do  not  use  plain  water  as  a  lubricant. 

3.  In  grinding  the  drill  do  not  press  the 
point  too  forcibly  against  the  stone  as  it  may 
cause  a  number  of  surface  cracks  which  in  due 
time  will  cause  the  tool  to  break.  On  account 
of  the  very  fine  quality  of  the  steel,  much  care 
should  be  exercised  in  grinding  to  insure  maxi- 
mum results  from  the  drill. 

Do  not  heat  the  drill  to  a  high  temperature 
in  grinding  as  it  will  destroy  the  cutting  quality 
of  the  steel. 

4.  The  socket  into  which  the  drill  fits  should 
be   in  good  condition   and  accurate  in  size   so 


that  the  drill  will  fit  into  it  perfectly ;  otherwise 
the  tang  of  the  drill  may  twist  off  or  the  entire 
drill  split  to  pieces  through  no  fault  of  the  steel. 

5.  On  account  of  the  high  speed  and  feed  at 
which  these  drills  are  operated  it  is  necessary 
that  the  work  be  securely  fastened,  any  slight 
movement  of  the  work  may  destroy  the  drill. 
The  work  should  never  be  held  by  hand. 

Grinding  Tools. —  Lathe,  planer,  boring  mill, 
and  all  similar  tools  should  be  carefully  ground 
on  machines  built  specially  for  the  purpose,  and 
one  man  or  one  set  of  men  should  be  in  charge 
of  this  work.  When  a  machine  man  wants  his 
tool  ground  he  should  give  it  to  the  man  in 
charge  of  grinding  and  get  another  the  same  size 
and  of  e.xact  shape,  a  stock  of  tools  being  always 
kept  ground  and  ready  for  use. 

This  method  guarantees  uniformity  in  the 
shape  of  the  tool  and  will  result  in  a  maximum 
output  of  the  machine  in  which  it  is  used.  If 
the  shop  is  large  enough  to  warrant  it,  boys 
should  be  employed  to  deliver  tools  to  and  from 
the  grinding  room. 

Methods  of  Paying  for  Labor. —  Straight 
shop  time  or  the  hourly  rate  is  still  the  most 
common  method  used  in  locomotive  repair  shops 
to  pay  for  the  services  of  the  workmen,  and 
this  method  is  so  well  understood  by  all  shop 
managers  that  explanation  is  unnecessary. 

The  contract  system  is  used  to  some  extent 
in  paying  for  certain  classes  of  repairs  among 
which  may  be  mentioned  forging  iron  by  the 
ton  from  the  scrap  for  locomotive  frames, 
rocker  arms,  piston  rods,  driving  axles,  etc. 
This  consists  briefly  in  agreeing  with  the  leader 
of  a  gang  of  men  to  pay  a  certain  fixed  price 
per  ton  for  taking  the  scrap  iron  or  steel  and 
forging  it  into  such  shapes  as  may  be  most 
readily  worked  into  frames,  axles,  or  similar 
parts.  The  leader  of  the  gang  employs  such 
help  as  he  thinks  advisable  to  use  on  the  work 
and  pays  a. certain  price,  previously  agreed  upon, 
for  the  services  rendered.  In  large  shops  this 
method  may  also  be  employed  in  turning  driving 
w  heels,  overhauling  pistons  and  rods,  removing, 
overhauling,  and  replacing  steam  and  dry  pipes, 
etc. 

Another  method  of  rewarding  labor  is  what 
is  known  as  the  diflferential  rate  system  of 
piece-work.  This  consists  in  offering  two  dif- 
ferent rates  for  the  same  job.  If  the  work  is 
finished  in  the  shortest  possible  time  and  in  per- 
fect condition,  a  high  price  per  piece  is  paid. 
If  the  workman  is  longer  in  performing  the 
operation  than  the  time  which  the  job  should 
take,  or  if  there  are  imperfections  in  the  work, 
he  is  paid  a  low  price  for  his  labor.  The  chief 
merits  claimed  by  this  system  are  reduced  cost 
of  output  and  increase  in  wages. 

Accurate  knowledge  in  rate-fixing  which  pre- 
vents any  desire  on  the  part  of  the  workmen 
to  "soldier"  or  hold  back  on  the  work  in  an  en- 
deavor to  deceive  the  management  as  to  the 
exact  time  required  to  perform  any  fixed  opera- 
tion. More  uniform  and  just  treatment  of  the 
employees  resulting  in  a  corresponding  increase 
in  the  quality  and  amount  of  work.  The  selec- 
tion of  the  best  men  for  each  class  of  work  and 
the  sifting  out  of  those  who  are  incurably  lazy 
or  inferior.  The  promotion  of  a  most  friendly 
feeling  between  employee  and  employer.  This 
system  readily  adopts  itself  to  the  manufacturing 
concern,  but  on  account  of  the  great  variety  and 
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complex  nature  of  locomotive  repairs  it  is  little 
used,  if  any,  for  railroad  repair  shops. 

Straight  Piecc-Jl'ork. —  Beyond  straight  shop 
time,  the  straight  piece-work  system  most  read- 
ily adapts  itself  to  the  railroad  shop,  and  is  fast 


venient  for  use  by  the  shop  specialist  in  timing 
all  machine  operations.  This  card  is  equally  ap- 
plicable to  operations  in  other  departments,  in 
which  case,  of  course,  the  speeds  and  feeds  are 
omitted. 


Shop^ 


A.  B.  C.  Railroad  Company 
Dale 


Description    of  Operation  and    Material  _ 


_Time  Started. 


_Time  Finished. 


Speed 

Feed  Per  Re\-. 

Time— Minutes 

Time— Minutes 

Time  to  Change 

and 

Grind  Tools 

Total  Time 

Rough 
Cut 

Finish 
Cut 

Rough 
Cut 

Finish 
Cut 

Rough 
Cut 

Finish 
Cut 

To 
Set 

To 
Remove 

Minutes 

Name  of  Workman  _ 
Remarks: 


.Day  Rate_ 


becoming  popular.  It  consists  briefly  in  ascer- 
taining the  time  necessary  to  perform  each  ele- 
mentary operation  and  fixing  a  certain  definite 
price  to  cover  the  same. 

The  duty  of  carefully  timing  each  operation 


Assistant  to  Gen'l  Foreman. 

As  fast  as  information  for  different  opera- 
tions is  collected  on  these  cards  they  are  turned 
in  to  the  office  of  the  shop  superintendents  and 
the  following  permanent  record  card  is  made  out 
in  duplicate : 


Schedule  No._ 


A.  B.  C.  Railroap  Company 


RECORD  OF  OPERATIONS 

FOR  ESTABLISHING  PIECE  WORK  PRICES. 

SHOP 

DATE 

CAR  NUMBER 

PATTERN    NO.  OR 
SHAPE   NUMBER 

CLASS    ENGINE    OR    CAR 

MACHINE 

SHOP   NO. 

TOOL  STEEI. 

MATERIAL 

DESCRIPTION  OF  OPERATION. 


ROUr.HlNG  CUTS 

™""'    '"" 

SPFFD 

FEED 

DKPTH 

NO. 

FINISH    CUT 

NO.  OF   PIECES 

operative 

RATE 

COST   PER    PIBCE 

1    PRICE  RECOMMENDED 

SPEED 

FEED 

1 

Piece  Work  Inspector 
_or  Foreman. 


-General  Foreman. 


REMARKS:. 


Master  Mechanic. 


Shop  Specialist. 


Mech,  Supt. 


and  fixing  a  price  which  will  allow  the  work- 
man to  earn  a  reasonable  amount  over  his  daily 
rate  provided  work  is  of  the  proper  quality  and 
completed  in  the  required  time,  is  usually  put 
into  the  hands  of  a  person  termed  the  speed 
boss,  assistant  to  the  general  foreman,  shop 
specialist,  etc. 

The  following  card  w^ill  be  found  very  con- 


After  these  cards  have  been  approved  by  the 
mechanical  officials  in  the  order  in  which  the 
titles  appear,  the  original  is  filed  in  the  office  of 
the  superintendent  of  motive  power  and  the 
duplicate  returned  to  the  master  mechanic  or 
shop  superintendent  as  authority  to  use  the  price. 

When  piece-work  prices  have  been  fixed  for 
all  operations  in  any  department,  they  are  made 
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up  in  detail  according  to  the  following  illustra- 
tion which  is  reproduced  from  a  page  of  a  piece- 
work schedule  in  effect  on  one  of  the  leadnig 
railroads. 

A.  B.  C.  Railroad  Company 

Mrchanical  Department. 


Pattern  or 
shape  num- 
ber. 


Schedule 
number. 


B  304 
B3°5 

B  -06 
B  307 
83^8 

B  309 
B  310 
B  311 
B  31J 


8313 

B314 
B3'5 

B316 
B317 
B318 
B319 


8320 
B  321 

B  322 


Name  of  part  and  description    p,.j(.e 
of  operation.  I 


ROCKER  BOX 

Halve'5  planed  to  fit  together 
as  follows: — 

Class  G-i  to  4.  each  bo.x,  . 

Class  H-i  to  4,  each  box,. . 

Plane  to  fit  frame,  as  follows;— 

Class  G-i  to  4,  each  box,.. 

Class  H-i  to  4,  each  box,.. 

Old,  re-planed  for  closing,  each 

box 


SHOES  AND  WEDGES 

Plane    complete,     except    on 
back,   for  thiclcness,  as  fol- 
lows:— 
Class    G-8-9,     H-7,     E-r, 

D-6-7-11.  each 

All  others,  each 

Plane  for  thickness,  all  cUisses, 
each 


STEAM  CHEST  AND 
COVERS 

New,  plane  complete,  D-1-2, 
each, 

Old,  re-plane,  one  side  only, 
D-i  2,  each, 

Old,  re-plane,  both  sides, 
D-i-2,  each 


Railway  Shop  Timekeeping.  The  system 
of  timekeeping  herein  described^  if  intelligently 
applied,  will  meet  all  requirements  in  every  de- 
partment of  a  railway  shop,  whctlier  on  a  day- 
work  or  piece-work  basis.  It  may  be  handled 
entirely  with  cards,  with  the  single  exception  of 
the  time  book.  The  cards  can  be  made  from  a 
cheap  grade  of  manilla  cardboard  and  will  be 
very  convenient  to  handle  both  in  the  shop  and 
office. 

Checking  Employees  to  and  from  IVork. — 
Assume,  as  an  illustration,  that  the  shop  em- 
ploys 1,000  men.  These  men  would  likely  be 
distributed  among  the  different  departments 
about  as  follows : 

Erecting  shop 150  men 

Machine  and  fitting  deparliiient 250  men 

Boiler  shop jo,,  men 

Blacksmith  shop 150  men 

Tin,   pipe  and    copper    department,  paint   shop, 
carpenter  shop,  laborers,  etc 250  men 

To  maintain  a  proper  check  on  1,000  em- 
ployees, it  would  be  necessary  to  establish 
check  rooms  or  booths  at  perhaps  four  different 
points  in  the  shop  so  that  they  will  be  easily 
accessible  to  the  men  and  to  allow-  proper  hand- 
ling of  the  cards  within  the  limited  time  allot- 
ted for  this  purpose. 

In  this  booth  may  be  located  a  case  containing 
about  250  separate  departments  as  shown : 


These  sheets  are  bound  in  book  form  and  put 
into  the  hands  of  the  gang  foreman  and  piece- 
work inspectors  for  permanent  use  in  the  shop. 
A  letter  is  placed  before  the  number  of  each 
operation  to  distinguish  one  department  from 
another  in  timekeeping  and  accounting. 
W.  S.  CozAD, 
Shop  Specialist,  Eric  Railroad. 


I 

3 

I-IOO 

3 

4 

etc. 

10I-2C0 

.■\t  each  one  of  the  points  an  opening  may 
be  made  in  the  wall  of  the  room  similar  to  the 
window  in  a  ticket  office,  and  through  this  win- 
dow the  card  shown  in  the  illustration  below 
should  be  delivered  to  and  received  from  the 
men : 


No.. 


Daily  Time  Record  of_ 


A.  B.  C.  Railroad  Co. 
Shop 


_Date_ 


CHARGE 

PIECE  WORK 

DAY  WORK 

HOURS 

DESCRIPTION  OF  DAY  WORK" 

COMMENCED 

FINISHED 

COMMENCED 

FINISHED 

Correct:, 


Foreman. 
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One  of  these  departments  should  be  assigned 
to  each  employee  and  be  so  designated  either  by 
his  name  or  number.  In  small  shops  where 
timekeeping  is  handled  in  the  office  of  the  gen- 
eral foreman,  the  departments  on  the  right, 
numbered  l-ioo.  101-200,  etc..  can  be  used  as  a 
permanent  file   for  piece-work  cards. 

At  the  end  of  each  month,  a  sufficient  number 
of  cards  (one  for  each  day  in  the  following 
month)  should  be  stamped  with  the  department, 
the  employee's  name,  and  placed  in  the  proper 
"pigeon  hole"  in  the  case.  This  can  be  done 
with  one  blow  of  a  rubber  stamp  with  movable 
type,  by  having  the  block  so  constructed  as  to 
fit  the  blank  spaces  on  the  card.  A  bright,  active 
boy  can  accomplish  this  work  for  250  men  in 
about  two  days. 

The  shop,  office,  or  booth  in  which  these  cards 
are  kept  should  be  opened  15  minutes  before 
the  whistle  blows  and  the  person  entrusted  with 
this  work  must  be  on  duty  ready  to  give  out  the 
cards  as  the  employees  call  their  name  or  num- 
ber —  numbers  are  preferable  because  when  a 
man  leaves  the  service  the  person  employed  to 
fill  his  place  can  take  the  original  number  with- 
out any  change  whatever  in  the  filing  case.  As 
each  man  passes  the  window  arranged  for  this 
purpose  and  calls  out  his  number,  the  card 
should  be  taken  from  his  respective  department 
in  the  case,  the  date  and  time  of  entering  ser- 
vice stamped  on  it  with  a  rubber  stamp  and  passed 
out  to  him.  At  12  noon  the  window  is  opened 
and  the  cards  received  from  the  men  as  they 
pass  on  their  way  out.  During  the  noon  hour 
the  cards  should  be  distributed  in  the  case,  and 
at  12.45  P-  M-  thfi  window  is  opened  again  and 
each  employee  receives  his  card  after  the  time 
at  which  he  commences  duty  has  again  been 
stamped  on  it.  This  is  his  certificate  to  show 
that  he  was  in  the  shop  and  ready  for  service 
at  the  time  prescribed  by  the  company.  At 
6  p.  M.  these  cards  should  be  collected  at  the 
window  from  which  they  were  received  by  the 
workmen,  approved  by  the  foreman,  and  'turned 
in  to  the  office  of  the  general  timekeeper,  where 
they  should  be  properly  entered  in  the  daily  time 
Ijook. 

At  precisely  7  a.  m.  and  l  p.  m.  the  windows 
should  close,  and  any  employee  coming  in  after 
that  hour  may  be  required  to  apply  at  the  office 
for  the  card,  which  should  have  marked  on  it 
in  red  ink  the  time  at  which  he  enters  service. 
Any  workman  entering  service  without  his 
"Daily  Time  Certificate"  properly  marked  should 
be  liable  to  lose  the  time  for  that  half  day,  sub- 
ject only  to  the  discretion  of  the  shop  superin- 
tendent. 

The  card  used  to  check  employees  in  and  out 
of  shop  will  answer  in  every  departrnent  of 
railway  repairs,  both  cars  and  locomotives,  in 
making  daily  record  of  all  shop  or  day-work 
time. 

The  only  difficulty  to  be  guarded  against  in 
handling  this  work  is  in  securing  the  proper 
charge.  If  the  cards  are  allowed  to  pass  un- 
checked by  the  gang  foreman  of  the  department, 
the  men  are  liable  •■>  become  indifferent  and 
careless  in  fixing  the  exact  number  of  hours 
against  each  engine  or  account  where  their  work 
IS  of  a  miscellaneous  nature.  These  cards 
should  be  carefully  checked  each  day  by  the 
foreman  in  charge  to  obtain  satisfactory  results. 
In  shops  where  a  part  of  the  time  is  on  a  piece- 


work basis  this  should  be  recorded  on  the  fol- 
ia wing  card: 

Card  No. 


A.  B.  C.  Railroad  Company 

Piece  Work  Card 
.  Shop 


g 

Cd 

J 
D 
Q 
(d 
X 

a. 
6 

i 

Z 

0 

H 

a 

H 

0 

aaj.va 

-     Hd 

1 1 

0 

bD>JiNava 

1 

X 

axva  Ava 

II 

1 

1 

- 

- 

snnoH 
nvxox 

1 

1 

'7\ 
1  I 

d 

'A 

U. 

K 

Ph 

0 

< 

« 

K 

D 

X 

Q 
■A 

< 
td 

h 
< 

1 

1  1 

- 

!1 

.^ 

, 

- 

_ 

- 

- 

- 

- 

— 

]] 

"1 

- 

— 

— 

- 

1 1 

1 

1 

- 

-- 

— 

h 

sanofj 

— 

— 

u 

u 

z 
< 

— 

— 

- 

- 

— 

— 

— 

— 

OS 

il 

1 1 

~ 

z 

1 

Piece  Work  Checker 


Foreman 


To  handle  this  card  successfully  it  is  neces- 
sary to  have  piece-work  inspectors  to  inspect 
the  work  and  use  this  card  in  making  a  proper 
record  of  the  time.  The  piece-work  inspector 
or  time  inspector  as  they  are  called  in  some 
shops  should  personally  see  each  man  who  is 
paid  by  the  piece,  at  least  once  a  day,  inspect 
the  quality  and  amount  of  work  which  he  has 
done,  and  by  use  of  the  schedule  referred  to  on 
a  previous  page,  make  a  careful  record  of  the 
number  of  pieces  and  the  price  per  piece,  ex- 
tending it  as  indicated  on  the  card. 

This  inspection  should  be  repeated  day  after 
day  until  the  piece-work  record  card  is  full  of 
items  when  either  the  total  amount  can  be  car- 
ried to  the  top  of  another  card  and  the  opera- 
tion   continued    or    the    card    may    be    totaled. 
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properly   signed,   and   turned   in  to  the   general      time  book  may  be  printed  according  to  the  fol- 
timekeeper  for  entry  in  the  time  book.  lowing  illustration : 

A.  B.  C.  Railroad  Company 

PiKCE-WoRK 


Name. 


Occupation. 


Date 


Card 
number 


Hours 


Rate 


Amount 


Name 

Occupation. 


Card 
number 


Hour 


SHOP  TIME 


Day  Rate_ 


Date 

Day 
rate 

Charge 







Amount 

The  piece-work  inspector  should  know  his 
men  and  the  position  in  which  he  will  find  them 
in  going  from  one  machine  to  another  and  from 
one  gang  to  another  in  the  shop  and  he  should 
be  provided  with  the  necessary  means  in  the 
foreman's  office  to  arrange  the  cards  accord- 
ingly. 

When  these  cards  are  received  in  the  office 
of  the  timekeeper  they  should  be  numbered  con- 
secutively from  one  up  for  each  department, 
commencing  with  the  first  dav  and  continuing 
through  to  the  end  of  the  month. 

The  above  illustration  shows  a  leaf  of  the 
time  book  for  recording  day-work  and  piece- 
work time. 


Best  results  will  be  obtained  by  entering  all 
shop  time  once  each  day,  and  in  shops  where 
charges  to  different  accounts  are  numerous  this 
bonk  can  be  printed  so  as  to  use  one  page  for 
piece-work  and  the  opposite  page  for  shop  time; 
or,  the  book  may  be  made  large  enough  to  pro- 
vide ample  room  for  both  entries  on  same  page. 

In  making  out  the  monthly  distribution  of  the 
various  charges  for  work  done  in  the  different 
departments  the  form  below  will  be  found  very 
convenient. 

This  sheet  can  be  printed  in  a  size  to  meet 
the  requirements  of  the  shop  and  ,a  space  left 
at  the  top  of  each  column  for  the  engine  num- 
ber or  other  charge.    By  the  use  of  these  sheets 


Distribution  Sheet 

Shop  for 


Engines 


Cars 


E.xpenses 


Shop  Orders 


This  book  should  be  printed  in  a  size  which 
will  ineet  the  requirements  of  the  plant. 

The  time  recorded  on  the  piece-work  card 
should  be  entered  in  the  book  according  to  the 
card  number  and  to  the  man  ivho  performed 
the  work.  Where  two  or  more  men  work  to- 
gether on  an  operation  covered  by  a  piece-work 
price,  the  number  of  hours  worked  and  the 
amount  earned  by  each  should  be  entered  in  each 
case  against  the  card  number. 

In  recording  the  shop  time  where  the  cards 
are  turned  in  each  day,  the  distribution  of  the 
different  charges  should  be  made  when  the  time 
is  entered  in  the  book  and  the  cards  filed  in  a 
case  arranged  in  alphabetical  order  so  that  they 
will  be  readily  accessible  in  case  of  error  or  dis- 
pute. 

A     combination     piece-work     and     day-work 


the  charges  on  the  piece-work  cards  can  be 
transferred  as  often  as  they  are  sent  in  from  the 
shop,  thereby  distributing  more  evenly  the  office 
work  through  the  month.     Wm.   S.   Coz.\d, 

Shop  Specialist,  Erie  Railroad. 

Railway  Signals.  The  subject  of  railroad 
signaling  (with  fixed  signals)  falls  under  three 
heads :  the  block  system,  concentration  of  switch 
and  signal  levers,  and  interlocking.  The  second 
and  third  may  be  considered  as  one.  Block 
signals  are  used  to  maintain  an  interval  of 
space  between  trains  following  one  another.  The 
regulation  of  trains  by  the  maintenance  of  an 
interval  of  lime,  at  stations,  is  imperfect  be- 
cause, if,  in  the  case  of  a  curved  line  or  when 
the  engineman's  view  is  obscured  by  fog  or  fall- 
ing snow,  the  foremost  of  two  trains  is  unex- 
pectedly stopped  and  delayed  between  stations. 
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a  collision  may  ensue  in  consequence  of  the 
negligence  of  a  flagman  or  an  engineman,  or 
failure  of  lights  or  torpedoes.  The  block  sys- 
tem at  first  was  maintained  by  the  employment 
of  signalmen  at  each  station,  who,  by  telegraph- 
ing one  to  another,  regulated  the  movement  of 
the  trains.  The  high  cost  of  this  system,  due  to 
the  necessity  of  employing  an  attendant  night 
and  day  at  every  station,  led  to  the  invention 
of  automatic  signals,  which  render  the  signalmen 
unnecessary.  The  large  item  of  wages  being 
saved,  the  block  sections  can  be  made  as  short 
as  may  be  desired,  thus  increasing  the  capacity 
of  the  railroad  by  enabling  trains  to  follow  one 
another  more  closely. 

The  levers  working  a  group  of  switches  are 
concentrated,  primarily,  to  save  the  time  and 
labor  of  the  switch  tender,  who  otherwise  must 
be  continually  running  from  one  switch  to  an- 
other ;  but  the  principle  is  applicable,  of  course, 
to  any  number  of  switches  within  workable  dis- 
tance, say  500  to  800  feet ;  and  at  a  city  pas- 
senger terminus  one  man  is  able  to  attend 
switches  which  otherwise  might  require  a  half 
dozen  attendants.  The  levers  working  the  sig- 
nals are  of  course  likewise  concentrated,  and 
all  are  supported  in  a  frame  together.  Inter- 
locking is  necessary  where  levers  are  concen- 
trated, because  moving  a  number  of  levers  in 
wrong  sequence  may  lead  to  a  collision  of 
trains.  At  a  crossing  of  one  railroad  with  an- 
other, for  example,  the  attendant  might  inad- 
vertently give  clear  signals  on  both  of  the  lines 
at  the  same  time.  By  locking  the  levers,  one 
against  another,  so  that  he  cannot  do  this,  such 
an  error  is  made  impossible.  At  a  drawbridge 
the  signals  controlling  the  movements  of  trains 
are  interlocked  with  the  apparatus  by  which  the 
draw  is  locked  in  position.  At  drawbridges,  and 
also  at  most  crossings,  a  diverging  track  or  a 
derailing  switch  is  provided,  so  as  to  divert  a 
train  in  case  its  engineman  disobeys  the  stop 
signal. 

The  Telegraph  Block  System. —  In  this  sys- 
tem, communications  are  made,  in  England, 
with  apparatus  like  the  needle  telegraph,  and  in 
America  with  the  Morse  telegraph.  A  short 
code  of  signals  by  electric  bells  answers  all 
ordinary  purposes,  and  this  is  used  in  many 
cases.  The  telephone  is  also  used  to  a  limited 
e.xtent,  and  is  used  as  a  convenience  where  the 
bell-code  is  the  main  reliance.  The  diagram 
(Fig.  i)  represents  the  block  signals  at  a  single 
station,  which  we  will  call  station  B.  The  east- 
bound  track  only  is  shown.     The  principal  sig- 


WEST 


may  put  signal  b  in  the  all-clear  position  and 
permit  the  train  to  enter  the  section  between  b 
and  s.  If  the  last  preceding  train  has  reached 
station  C  and  has  been  reported  clear  of  the 
block  section  B-C  signal  .y  may  also  be  cleared, 
indicating  that  the  road  is  clear  to  C.  When 
both  b  and  i  are  cleared,  the  distant  signal,  d, 
may  also  be  cleared,  but  not  otherwise.  The 
distant  signal,  when  its  arm  is  in  a  horizontal 
position,  indicates  that  the  train  must  stop  at  b, 
but  when  the  arm  is  inclined  downward  it  in- 
dicates that  b  and  ,j  are  both  clear.  In  case  of 
fog  or  snow-storm,  or  if  the  engineman's  view 
is  obscure  in  consequence  of  a  curve  in  the 
line,  this  distant  signal  obviates  the  slackening 
of  speed  which  otherwise  might  be  necessary 
to  enable  the  engineman  to  make  sure  of  a 
clear  signal  at  the  home  signal  b  before  pass- 
ing it.  The  signals  referred  to  are  semaphores, 
one  of  which,  with  a  wooden  post,  is  shown  in 
Fig.  2.  On  American  signals  the  arm  or  blade 
always  extends  to  the  right ;  in  England  to  the 
left.  The  upper  arm  gives  the  indications, 
as  just  described,  for  the  main  line.  The  lower 
arm  is  to  give  indications  for  diverging  tracks 
(supposing  there  were  such  a  track  at  T.  Fig. 
i).  The  casting  at  the  left  hand  end  of  the  blade 
is  fitted  w-ith  a  red  glass  spectacle  for  giving  the 
*'stop'>  indication  at  night.  When  the  arm  is 
inclined  downward,  to  indicate  all-clear,  the 
spectacle  is  lifted,  disclosing  the  white  (un- 
colored)  light,  the  all-clear  signal.  Where 
green  is  used  for  the  all-clear  indication  at  night, 
a  double  spectacle,  with  both  red  and  green 
glasses,  is  provided.  The  counterweight  c,  one 
for  each  arm,  serves  to  return  the  arm  to  the 
horizontal  or  stop  position  in  case  of  breakage  of 
the  wires.  On  some  railroads  the  semaphore 
arm  is  made  to  take  any  one  of  three  positions : 
horizontal  for  stop,  vertical  for  all-clear  and 
half-way  between,  meaning  "caution."  On  cer- 
tain other  roads  the  arm  is  inclined  45°  upward 
from  the  horizontal  to  indicate  caution.  Where 
signals  are  required  for  two  parallel  tracks  they 
may  be  set  on  a  "bracket-post"  as  shown  at  A 
(Fig.  2).  At  B  (Fig.  2)  are  shown  home  sig- 
nals for  movements  in  the  same  direction  on 
two  parallel  lines,  and  distant  signals  for  the 
same  lines,  the  distant  signals  regulating  the 
approach  to  home  signals  farther  on.  For  low- 
speed  movements,  as  from  a  siding  to  a  main 
track,  a  dwarf  signal  is  used  (C,  Fig.  2).  Where 
signals  are  required  for  more  than  two  tracks 
side  by  side  they  are  usually  set  on  a  bridge 
spanning  the  tracks  above  the  tops  of  the  cars. 
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Fig.  I. — Signals  at  Block  Signal  Station. 


nal,  called  the  home  signal,  is  shown  at  b. 
When  a  train  is  ready  to  proceed  from  A  to  B 
the  attendant  at  B,  receiving  notice  from  A,  re- 
plies, saying  whether  or  not  the  line  from  A 
is  clear  as  far  as  signal  b;  in  other  words, 
whether  or  not  the  last  preceding  train  has 
passed  wholly  beyond  b.  If  the  line  is  clear."  A 
then  permits  the  train  to  proceed.  If  the  line 
from  6  to  .J    (the  starting  signal)    is   clear,  B 
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Signals     are     further    explained     below,     under 
Interlocking. 

To  provide  against  errors  of  signalmen,  W. 
R.  Sykes  and  others  have  devised  electric  con- 
trolling apparatus,  so  that  to  admit  a  train  to 
a  block  section  it  is  necessary  to  have  the  con- 
current consent  of  the  signalman  at  both  the 
entering  and  the  outgoing  ends.  This  arrange- 
ment   is   called    "controlled   manual"    or   "lock- 
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and-bIock.»  It  is  used  on  the  London,  Brighton 
&  South  Coast  Railway  and  others  in  England 
and  on  the  New  York  Central  &  Hudson  River, 
the  New  York,  New  Haven  &  Hartford,  and 
others  in  America. 


A 


B 


V 


ND^ 


•  I  M  J  'JUjJjjjjJjLUJ* 

Fig.  2. — Semaphore  Signal  24  ft.  high;  arms  in  position 
to  indicate  "stop."  C,  counterweight;  L,  lamp.  A  — 
Signals  on  bracket  post  for  trains  moving  in  the  same 
direction  on  two  parallel  tracks.  B  —  Home  and  dis- 
tant signals  for  parallel  tracks;  home  for  the  section 
immediately  in  advance,  distant  for  the  section  be- 
yond.    C  —  Dwarf  signal,  tor  slow  movements. 

Electric  Train  Staff. —  For  signaling  on  a 
single  track  railroad,  where  it  is  necessary  to 
provide  not  only  against  collisions  between 
trains  running  in  the  same  direction  but  also  be- 
tween trains  running  toward  each  other,  the  ap- 
paratus of  Tyer  and  of  Webb  &  Thompson  is 
used.  In  these  a  "stafP'  of  wood  or  metal  20 
inches  long,  or  a  round  tablet  about  3  inches 
in  diameter,  is  delivered  to  the  engineman  as  a 


symbol  to  give  the  train  the  right  to  the  track 
from  station  to  station.  Possession  of  this  em- 
blem assures  the  engineman  that  no  other  train 
is  in  that  section.  A  magazine  filled  with  staffs 
or  tablets  is  provided  at  each  end  of  a  block 
section,  and  after  one  of  these  is  taken  out  (at 
either  end)  no  other  can  be  taken  out,  at  either 
end.  until  the  first  has  been  replaced  at  one  end 
or  the  other.  This  control  is  effected  by  a  lock, 
governed  by  a  polarized  electro-magnet.  The 
magnets  at  the  two  stations  are  electrically  con- 
nected by  a  wire,  and  withdrawal  of  a  staff  at 
either  station  locks  both  magazines,  while  the 
return  of  the  staff  to  either  unlocks  both.  The 
staff  system  is  modified  by  a  "permissive"  staff 
or  a  staff  with  tickets ;  then  two  or  more  trains 
may  follow  one  another  in  the  same  direction, 
while  still  the  entrance  of  a  train  from  the  op- 
posite direction  is  forbidden.  A  semaphore  sig- 
nal, giving  permission  to  a  train  to  enter  a  block 
section  is  in  some  cases  interlocked  with  the 
staff  apparatus,  so  that  the  signal  indicates 
"stop"  to  entering  trains  until  the  staff  has  been 
taken  out  of  the  magazine  and  used  as  a  key 
to  unlock  the  signal.  These  single-track  devices 
are  used  in  England  and  Australia  much  more 
than  in  America. 

Automatic  Block  Signals. —  These  are  con- 
trolled by  electro-magnets  actuated  by  an  electric 
current  flowing  through  the  rails  of  that  portion 
of  the  track  which  constitutes  the  section  to  be 
protected.  From  a  battery  at  the  out-going  end 
of  the  section  the  current  flows  through  the 
right-hand  rail  to  the  signal  at  the  entering  end; 
thence  through  the  coils  of  a  relay  at  that  signal, 
and  back  through  the  left-hand  rail  to  the  bat- 
tery. The  track  being  free  from  all  vehicles, 
the  relay  is  energized  by  the  current ;  and  by 
means  of  magnet  s,  explained  below,  it  holds 
the  signal  in  the  all-clear  position.  The  pres- 
ence of  a  train  (or  car)  in  the  section  de- 
energizes  the  relay  by  making  a  short  path  for 
the  current,  through  the  wheels  and  a.xis,  from 
one  rail  to  another,  and  this  allows  the  signal  to 
change  by  gravity  from  the  all-clear  to  the 
"stop"  position. 

The  connections  for  a  simple  automatic  block 
signal  circuit  are  shown  in  Fig.  3.  The  current 
flows  from  battery  12,  at  station  C,  through  the 
rails  on  one  side  to  station  B,  thence  by  a  wire 
to  the  relay  r,  through  its  coils,  and  thence  back 
to  the  battery  by  the  rails  of  the  other  side  of 
the  track.  At  the  ends  of  block  sections  (o) 
the  rail-ends  are  insulated  one  from  the  other; 
and  all  the  other  rail  joints  are  fitted  with  bond 
wires  to  insure  a  good  electrical  conductor 
throughout  the  section.  At  a  switch,  as  at  v, 
the  track  circuit  is  run  through  the  rails  of  the 
side-track  for  a  short  distance  so  that  if  a  car 
on  the  siding  should  be  left  standing  so  as  to 
foul  the  main  track,  the  current  would  be  short 
circuited,  throwing  the  signal  to  the  stop  posi- 
tion. As  the  insulation  of  the  rails  is  poor,  the 
battery  for  a  track  circuit  must  be  of  low  in- 
tensity. The  usual  battery  consists  of  two  Cells, 
gravity.  In  many  cases  the  wire  13  by  which 
the  relay  r  controls  the  signal  magnet  J  is  ex- 
tended, on  poles,  to  the  switch  v,  and  to  all 
switches  in  the  section ;  and  the  setting  of  the 
switch  for  the  side  track  is  made  to  set  the  sig- 
nal against  approaching  trains.  In  other  cases 
the  breaking  of  the  track  circuit  at  v  is  relied 
on   for   this.     On   a   single-track   railroad  auto- 
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posite   direction. 


mntic  signals  must,  of  course,  be  arranged  to 
give  indications  in  both  directions,  and  the  relay 
of  a  given  section  not  only  controls  the  signal 
to  which  it  is  attached  but  also,  by  means  of  a 
wire  run  on  the  telegraph  poles  to  the  other  end 
of  the  section,  it  controls  a  similar  signal  (on 
the  other  side  of  the  track)  at  the  far  end,  which 
gives  indications  to  trains  moving  in  the  op- 
To  provide  against  the  pos- 
sibility of  a  collision,  in 
case  opposing  trains  should 
enter  a  section  from  oppo- 
site ends  at  the  same  in- 
stant, the  track  circuit  of 
each  section  is  made  to  con- 
trol not  only  its  own  signals 
but  one  other  signal,  farther 
ofif,  in  one  direction,  thus 
ensuring  to  at  least  one  of 
the  two  trains  the  warning 
of  two  successive  signals. 

The  actual  movement  of 
the  signal  is  produced  not 
Fig.  4.— Union  Auto-  by  the  track  relay  with  its 
malic  Clock-Work  weak  current,  but  by  a 
?o'°in.'irdiam°"er;  weight  and  clockwork,  con- 
turning  on  vertical  trolled  by  magnet  s;  or, 
spindle.  The  cut  electro-magnet  s,  worked  by 
?he"'sto';"7osrHo'„°  a  local  battery,  may  itself 
to  indicate  all-clear  it  be  made  powerful  enough; 
is  turned  with  its  or  an  electric  motor  may  be 
edge  toward  the  an-  ,  ,      • 

proaching  train.  The  »sed ;  or  compressed  air  or 
lam(),  turning  with  gas.  The  clockwork,  and 
the  electro-magnet,  were  the 
usual  sources  of  power  until 
the  demand  arose  for  a 
made  of  loose  slats  jgrger  signal.  The  clock- 
to  reduce  resistance  ",  .  ^,  .  .  . 
to  the  wind.  The  work  signal.  Fig.  4,  is  a  disk 
clock-work  weight  is    20  inches  in  diameter,  turn- 

IXwirlto's't"'''  ''"S  on  a  vertical  spindle. 
1  he  signal  worked  by  an 
electro-magnet  is  a  very  light  disk  enclosed,  to 
protect  it  from  wind,  rain  and  snow,  in  a  case 
with  a  glass-covered  opening.  It  turns  on  a 
horizontal   axis    (see   Fig.   5). 

For  a  large  signal  (semaphore)  which  cannot 
be  protected  from  wind,  rain  and  snow,  com- 
pressed air  was  introduced  as  a  motive  power 
(see  Fig.  6).  For  a  series  of  signals  an  air 
compressor  is  provided  at  a  central  point  which 
conveys  pressure,  through  an  iron  pipe,  either 
buried  or  above  ground,  to  all  of  the  signals 
along  a  section  of  10  or  20  miles.  Later,  elec- 
tric motors  were  adapted  to  this  use,  doing  away 
with  the  expense  and  annoyance  of  the  pipe, 
and  substituting  electric  power  for  the  com- 
pressor. The  motor  is  worked  by  a  primary 
battery  and  both  motor  and  battery  are  usually 
contained  in  a  box  at  the  foot  of  the  signal 
post  (Fig.  7).  A  modification  of  this  is  the 
provision  of  storage  batteries,  charged  through 
a  power  wire,  conveying  current  from  a  dynamo 
situated  at  a  central  point ;  or,  storage  bat- 
teries may  be  taken  out  and  carried  to  a  charg- 
B 


the  disk,  indicates  at 
night  white  or  green 
for  all-clear,  red  for 
stop.     The   disk 


ing  station  when  exhausted.  The  electric  mo- 
tor is  cheaper  than  compressed  air,  but  further 
efforts  to  reduce  cost  and  to  supply  each  signal 
with  a  larger  independent  reservoir  of  power  led 
C.  J.  Coleman  to  devise  the  liquid  gas  signal, 
in  which  the  motive  power  is  liquid  carbonic 
acid  gas,  contained  in  a  cylinder  under  high  pres- 
sure. The  cylinder  is  put  in  a  pit  at  the  foot 
of  the  post.  A  second  cylinder  (in  the  pit)  is 
connected  when  the  first  is  exhausted,  and  fresh 
cylinders  are  brought  as 
often  as  needed.  A  re- 
ducing valve  regulates 
the  working  pressure. 

In  automatic  signal- 
ing the  distant  signals 
are  usually  fi.xed  on  the 
same  posts  with  the 
home  signals ;  for  ex- 
ample, the  distant  signal 
for  signal  11'  section 
C-D  is  fi.xed  on  the  post 
with  signal  11,  below 
home  signal  II.  Signal 
11'  may  control  the  dis- 
tant signal  at  11  by  a 
current  through  a  wire 
run  on  poles,  or  by  a 
pole  changer  which  when 
signal  11'  goes  to  the 
stop  position,  changes 
the  polarity  of  the  track 
circuit  B-C.  In  place  of 
relay  r  a  polarized  relay 
is  used,  the  relay  in  its 
ordinary  function  con- 
trolling the  home  signal 
and  on  the  polarized 
side  controlling  the  dis- 
tant signal. 

On  the  Boston  Ele- 
vated railroad,  running 
very  frequent  trains,  and 
with  short  block  sec- 
tions and  trains  of  uni- 
form length,  an  auto- 
matic stop  is  used.  This 
_    •-""-■  J   is  a  device,  fixed  on  the 

'^'Disk=--s"gn"l,  "-".tt.  sleepers  working  in  uni- 
high.  The  disk,  which  Son  with  the  block  sig- 
shows  in  the  large  nal,  which,  when  the  sig- 
glass-covered      opening  [      j  j     (         indicate 

IS  made  of  colored  silk  .  ,    . 

or  celluloid,  it  indicates    Stop,  IS  moved  ItltO  a  po- 
**  stop."     To     indicate  sition      near 
all-clear     the     disk     is 

withdrawn  from  its  po-  ,1        1       ,-  , 

sition  in  front  of  the  on  the  leading  car  and 
opening.  The  upper  cause  the  air-brakes  to 
opening _  is  for  the  be  applied;  so  that  any 
night      indications;       a    ,      •  ,  -   ,  .    •' 

colored  glass  is  in  tram  which  passes  a  stop 
front  of  the  lamp  when  signal  is  stopped  in  spite 
the  disk  indicates  stop   of  anything  that  the  mo- 

and  IS  withdrawn  when    +„„.„ j 

the  signal  changes  to  torman  may  do  or  neg- 
"  all-clear."  lect  tO  do. 


the      rail 
'^   where  it  will  strike  a  trip 


^ 


~^==^ 


Fig.  3. — Automatic  Block  Sij^nal  Circuit.  A  section  (B-C)  is  usually  from  3,000  tt,  to  5.000  It  long;  10,  12 
track  batteries;  11,  11'  automatic  semaphore  block  signals,  in  position  to  indicate  all  clear;  r,  track  relay; 
s,  signal  magnet;  v,  switch. 
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To  avoid  the  expense  and  complication  of  a 
distant  and  a  home  signal  at  every  post,  the 
three-position  automatic  signal  was  devised.  In 
this,  the  semaphore  arm  when  horizontal  indi- 
cates stop,  as  with  other  signals ;  and  when  ver- 
tical it  indicates  proceed  at  full  speed ;  but 
when  it  is  at  an  angle  of  45°,  it  indicates  stop 
at  the  next  slgmil.  which  makes  it  virtually  a 
combined  home  and  distant  signal.  As  a  home 
signal  it  means  (in  this  last  position)  "proceed," 
but  as  a  distant  signal  it  means  "stop"  (at  a 
point  farther  on).  On  electric  railroads  the 
rails  of  the  track  are  used  for  the  return  of  the 
powerful  electric  current  used  for  the  propulsion 
of  the  cars,  so  that  an  arrangement  has  been  de- 
vised to  control  automatic  block  signals  by  the 
use  of  only  one  of  the  rails  of  the  track.  By 
the  use  of  a  polarized  relay  the  difference  in 
potential  between  the  left-hand  rail  and  the 
right-hand  is  made  to  control  the  signal  magnet. 
This  arrangement  has  not  yet  (1904)  come  into 
general  use.  The  electric-light  signaling  appa- 
ratus used  on  electric  railroads  do  not  come 
within  the  scope  of  this  article,  as  they  lack  im- 
portant features  which  signal  engineers  deem  es- 
sential to  correct  signal  practice. 

Permissive  Block  Signaling,  as  mentioned  in 
connection  with  the  electric  train-staff,  is  prac- 
tised under  all  of  the  different  systems.  With 
the  telegraph  block  system,  stations  are  usually 
2,  3  or  4  miles  apart,  and  when  freight  trains 
are  unusually  numerous,  it  often  becomes  neces- 
sary to  run  them  nearer  together  than  this,  and 
so  a  permissive  signal  is  given.  The  engineman 
running  under  such  a  signal  must  slacken  speed, 
if  necessary,  at  curves,  or  in  case  of  fog,  so  as 
to  avoid  the  possibility  of  striking  any  train 
ahead.  With  the  controlled  manual  system  the 
controlling   apparatus    is    useless,    if   permissive 


and  there  is  no  signalman  at  hand  to  give  posi- 
tive information  as  to  whether  or  not  the  last 
preceding  train  has  cleared  the  block  section. 

Interlocking.— Fig.  8  shows  two  switches  and 
four  signals.    To  permit  the  passage  of  a  train, 


Fic.  6. — Electro-Pneumatic  Semaphore  Signal  (short  post 
to  stand  on  overhead  bridge).  The  signal  arms  are 
moved  by  vertical  rods  within  the  tubular  iron  post. 
The  operating  cylinder  C  is  contained  in  the  box  A  at 
the  foot  of  the  post.  Admission  of  air  to  the  cylinder 
is  controlled  by  clcctro-niagnct  M. 

signals  are  given.  With  automatic  signals  it 
is  necessary  to  allow  all  trains  to  proceed  per- 
missively  after  having  stopped  at  a  block  signal, 
because  the  signal  may  be  indicating  "stop"  on 
account  of  .some  derangement  'of  the  apparatus, 


Fig.  7. — Automatic  Semaphore  Block  Signal.  The  upper 
part  of  the  box  at  the  foot  of  the  post  contains  the 
electric  motor  and  controlling  mechanism,  the  signal 
arms  being  moved  by  rods  within  the  tubular  post. 
The  lower  part  of  the  box  contains  the  battery  for 
the  motor,  or,  in  the  case  of  a  gas  signal,  may  con- 
tain the  gas  holders.  Of  the  three  glasses  in  each 
spectacle,  the  two  upper  ones  indicate  stop,  taking 
the  place  of  a  single  elongated  glass;  thus  stop  is  in- 
dicated (at  night)  until  the  arm  moves  down  fully 
to  the  all-clear  position. 

say  train  No.  10,  along  the  main  line  from  a  to  b, 
the  switch  3  in  the  main  line  track  must  be 
"straight" ;  switch  3,  in  the  siding,  must  also 
be  straight,  so  that  any  attempt  to  move  from  c 
to  b  (which  would  foul  tlie  path  of  train  No. 
10)  will  be  thwarted ;  and  signal  2  must  be  put 
in  the  all-clear  or  "proceed"  position,  giving 
notice    to   the    engineman    of   No.    10   that   the 
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switch  ahead  of  him  is  in  the  right  position. 
The  movement  of  the  levers  in  this  sequence 
is  compelled  by  the  interlocking.  Lever  No. 
2  cannot  be  moved  to  clear  the  signal  until  lever 
No.  3  has  been  put  in  the  right  position ;  lever 
No.  3,  working  both  switches  simultaneously, 
cannot  be  moved  until  lever  No.  4,  working  sig- 
nal 4,  is  "home,"  in  which  position  it  must  be 
when  that  signal  is  in  the  stop  position,  forbid- 
ding a  train  to  proceed  from  c  eastward.  Near 
each  switch  there  is  a  detector  bar  g,  connected 
with  the  lever  moving  that  switch,  which  pre- 
vents the  signalman  from  carelessly  changing  the 
position  of  the  switch  while  a  car  or  engine 
stands  over  the  detector  bar.  The  bar  lies 
close  to  the  rail,  on  the  outside  thereof,  and  it 
must  be  lifted  whenever  the  switch  lever  is 
moved ;  but  the  presence  of  a  car-wheel  will 
keep  it  from  rising,  and  thus  will  prevent  the 
movement  of  the  switch  lever.  The  signal  at  I, 
with  a  fish-tail  arm,  is  a  distant  signal,  the 
function  of  which  has  been  explained. 

Switches  are  usually  connected  with  the 
cabin  or  tower  by  iron  rods  (gas  pipes)  sup- 
ported a  few  inches  above  the  ground  at  short 
intervals  on  rollers ;  signals  are  connected  either 
by  rods  or  by  wires.  Bell  cranks  are  introduced 
where  it  is  necessary  to  abruptly  change  the  di- 
rection of  a  rod.  A  long  rod  or  wire  must  be 
provided  with  a  compensator  to  obviate  diffi- 
culty from  expansion  and  contraction  due  to 
changes  in  temperature.     For  the  rod,  a  simple 


and  electric  machines  have  been  devised  to  do 
the  work.  Where  a  manual  machine  requires, 
say,  five  men  to  work  the  levers,  it  is  possible, 
by  the  introduction  of  power  (which  also  saves 
steps  by  concentrating  the  levers  in  a  smaller 
space),  for  one  or  two  men  to  do  the  work.  In 
the  Westinghouse  electro-pneumatic  machine, 
compressed  air,  at  "o  pounds  per  square  inch, 
from  a  reservoir  at  the  signal  cabin,  is  conveyed 
in  pipes,  laid  underground,  to  cylinders,  one 
at  each  switch  and  one  at  each  signal,  in  which 
the  pressure,  by  means  of  a  piston,  moves  the 
switch  or  signal.  (A  signal  cylinder  is  shown 
in  Fig.  6.)  The  admission  of  air  to  a  cylinder 
is  controlled  by  an  electro-magnet  fixed  at  its 
side,  and  the  circuit  of  this  magnet  is  controlled 
by  a  miniature  lever  (circuit-closer)  in  the  cabin, 
the  wires,  like  the  pipes,  being  run  under- 
ground. These  little  levers  are  suitably  inter- 
locked, the  same  as  the  large  levers  in  a  manual 
machine.  The  movement  of  a  lever  to  work  a 
switch  does  not,  however,  actuate  the  interlock- 
ing which  releases  the  lever  to  be  moved  next ; 
for  the  lever  movement  does  not  insure  that  the 
switch  has  actually  been  moved,  it  only  closes 
the  circuit.  The  next  lever  is  held  locked,  until, 
by  an  electric  current,  the  circuit  of  which  is 
closed  by  the  switch  rails  themselves,  after 
their  movement  is  completed,  the  "indication"  of 
such  completion  is  sent  back  to  the  cabin,  per- 
mitting the  unlocking  of  the  next  lever. 

Following   the    introduction    of    the    electro- 


Fig.  8. — Interlocked   Switches  and  Signals. 


arrangement  of  levers,  called  a  "lazy  jack,"  is 
used.  With  a  wire,  the  connection  at  the  cabin 
must  be  readjusted  as  often  as  a  change  in  tem- 
perature occurs.  A  nuiTiber  of  more  or  less  sat- 
isfactory automatic  devices  are  in  use  for  this 
purpose. 

Where  a  number  of  levers  are  concentrated 
in  a  cabin,  they  are  fixed  on  a  common  horizon- 
tal axis.  One  such  lever  is  shown  in  Fig.  10, 
the  axis  being  at  X.  The  interlocking  is  ef- 
fected, not  by  the  lever,  but  by  its  latch  V,  so 
that  the  locking  is  "preliminary."  For  example, 
if  the  signalman  starts  to  pull  lever  3,  to  move 
switch  3,  the  preliminary  act  of  unlatching  it 
locks  lever  4  before  switch  3  begins  to  move. 
Lifting  latch  V  moves  a  vertical  rod  or  tappet 
N ;  this  by  means  of  a  mitered  dog,  moves  a 
horizontal  bar  in  one  of  the  grooves,  G.  a  dis- 
tance of  about  one  inch,  and  thereby  locks  lever 
4.  If  lever  4  were  in  the  wrong  position,  it 
would  obstruct  the  movement  of  the  horizontal 
bar,  and  thus  warn  the  signalman  that  he  was 
attempting  to  pull  the  levers  in  the  wrong  order. 
The  horizontal  bars  are  made  of  any  length  nec- 
essary to  reach  the  farthest  lever  in  the  frame, 
perhaps  50  feet,  or  more. 

Power  Szvitch  and  Signal  Apparatus.- —  For 
the  very  numerous  movements  in  a  large  yard, 
like  a  city  passenger  terminal,  the  working  of 
switches  and  signals  by  manual  power  is  la- 
borious and  comparatively  slow,  and  pneumatic 


pneumatic  machine,  the  experiments  of  F.  L. 
Dodgson  showed  that  the  electric  current  could 
be  dispensed  with  by  using  air  impulses  to  con- 
trol the  admission  of  compressed  air  to  the 
working  cylinders.  Air  is  not  so  quick  as  elec- 
tricity, but  it  answers  all  practical  purposes  at 
moderate  distances.  In  his  machine,  the  pres- 
sure in  the  power  pipes  is  controlled  by  a  valve, 
opened  and  closed  by  a  leather  diaphragm,  which 
diaphragm  is  moved  by  air  conveyed  in  a  sep- 
arate pipe.  In  this,  the  "all-air"  system,  the 
pressure  in  the  cylinders  is  usually  only  15 
pounds  per  square  inch,  and  in  the  small  pipes 
leading  to  the  diaphragm  valves,  it  is  only  7 
pounds  per  square  inch.  The  signalman's  work 
consists  in  opening  and  closing  valves  by  means 
of  sliding  bars  (called  "levers")  ;  and  the  inter- 
locking is  the  same  as  in  other  machines. 

The  "all-electric"  switch  and  signal  appa- 
ratus was  developed  by  J.  D.  Taylor.  .^  switch 
is  moved  by  a  one-horsepower  electric  motor 
fi.xed  to  the  sleepers  and  worked  by  an  electric 
current  conveyed  by  wires  from  a  dynamo  or 
storage  battery  in  the  cabin.  For  a  signal,  a 
motor  of  one  sixth  horsepower  is  fixed  to  the 
signal  post.  The  storage  battery  i?  usually 
charged  by  a  generator  run  by  a  gas-^Iine  en- 
gine ;  and  the  amount  of  electric  powei  used  is 
so  small  that  a  small  engine  need  be  run  but  a 
few   hours  daily. 

The    machine    in    the    cabin    consists    of    a 
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frame  supporting  horizontal  sliding  bars  (called 
"levers*),  each  movement  closing  tlie  circuit  to 
a  switch  or  a  signal.  The  "levers"  are  inter- 
locked, as  in  manual  or  pneumatic  machines ; 
and,  as  in  other  power  machines,  the  interlock- 
ing is  controlled  by  an  "indication"  sent  to  the 
machine    from   a    switch    after   the    switch    has 


Electro-pneumatic  block  signals  are  used  ex- 
tensively on  the  Pennsylvania  Railroad;  also  on 
about  30  miles  of  the  Central  of  New  Jersey, 
and,  for  shorter  distances,  on  the  Burlington 
and  other  roads.  Electric  motor  signals  are  used 
extensively  on  the  Illinois  Central,  the  Dela- 
ware, Lackawanna  &  Western  and  the  Cliicago 
&  Alton,  and  are  being  introduced  on  many 
other  roads.  The  electro-gas  signal  is  in  use 
on  the  Delaware,  Lackawanna  &  Western,  the 
New  York  Central  and  other  roads. 

The  manual  interlocking  machines  in  the 
United  States  aggregate  about  45,000  levers. 
The  electro-pneumatic  interlocking  is  in  use  at 
numerous  points  on  the  Pennsylvania  railroad, 
at  the  two  large  terminal  stations  in  Boston  and 
at  Chicago,  Saint  Louis  and  other  cities.  The 
*all-air"  interlocking  is  in  use  at  the  Grand 
Central  Station,  New  York,  and  at  large  sta- 
tions in  Chicago  and  other  cities.  The  "all- 
electric"  interlocking  is  in  use  at  large  stations 
in  Chicago  and  at  a  large  number  of  smaller 
places,  this  system  being  peculiarly  adapted  to 
places  remote  from  a  power  station. 

B.  B.  Adams, 
^The  Railroad  Gazette,''  New  York. 

Railway,  Single  Rail  Type.  An  impor- 
tant development  m  railways  is  that  known  as 


Fig.  10. —  Signal  Lever  and  Interlocking  Tappet, 
floor  of  cabin;  G.  groove  for  interlocking  l>ar; 
tappet;  V,  latch  rod. 


actually  completed  its  movement.  This  "indica- 
tion" current  is  generated  by  the  momentum  of 
the  switch  motor,  which  is  converted  into  a 
generator  for  a  fraction  of  a  second  after  it  has 
completed  its  work  of  moving  the  switch.  The 
movement  of  a  switch  requires  a  current  of  only 
seven  amperes.  Dwarf  signals  are  worked  by 
solenoids. 

The  railroads  in  the  United  States  in  1904 
aggregated  over  200,000  miles.  Of  these  lines, 
a  length  of  about  4,400  miles  was  equipped  with 
automatic  block  signals.  Three  fourths  of  this 
mileage  is  double-track  railroad  and  about  300 
miles  is  four-track.  On  about  22,500  miles  of 
the  railroads  in  the  United  States,  trains  run 
under  the  telegraph  block  system.  In  Great 
Britain  and  Ireland,  all  of  the  railroads  carry- 
ing passengers  are  worked  by  the  telegraph 
block  system.  On  the  continent  of  Europe,  only 
the  more  important  lines  have  the  block  system. 

Automatic  clock-work  signals  are  used  ex- 
tensively in  New  England.  The  enclosed  disk 
signals  are  used  principally  in  New  England  and 
on  the  Lehigh  Valley,  the  Philadelphia  &  Read- 


FiG.    I. — .\merican   Elevated   Railroad   System, 


the    single,    central    or    monorail    system.      The 
ing  and  the  Chicago  &  Northwestern  railroads,     first  idea  of  a  single-rail  railway  dates  back  to 
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one  hundred  years  ago,  and  many  such  are  now 
being  used  in  various  parts  of  the  world, 

The  first  car  run  on  a  single  rail,  the  inven- 
tion of  M.  Charles  Lartigue,  has  been  in  practical 
operation  for  many  years  in  Djiboniti,  a  French 
African  post.  The  car  is  kept  vertical  by  its 
attachment    to   a    laterally   placed   horse,   which 


laid  with  precision  as  to  alignment  and  surface, 
and  closely  gauged  to  each  other,  so  as  to  con- 
stitute practically  a  single  support,  while  the 
vertical  integrity  or  stability  of  the  weight  thus 
delivered  to  a  central  point  is  conserved  when 
necessary  by  upward  forces  acting  through  the 
medium  of  dependent  tension  members,  fitted 
with  frictionless  wheels  bearing  against  inverted 
girders  or  rails ;  when  moving  at  speed,  stability 
is  almost  entirely  preserved  naturally  and  auto- 
matically, and  only  slight  strain  is  on  the  de- 
pendent tension  members.  The  magnitude  of 
the  downward  forces  is  a  matter  simply  of 
weight  of  cars ;  the  upward  forces  are  a  matter 
of  mechanical  moments  or  leverages ;  the  up- 
ward forces  may  amount  to  lo  per  cent 
of  the  downward  forces  for  usual  cases. 
The  downward  force  is  delivered  through 
the  medium  of  the  main  central  wheel,  bearing 
on  the  two  central  rails  as  on  a  single  rail. 
The  side  clutch  wheels,  that  bear  against  the  in- 
verted girders  or  rails,  guide,  clutch  and  secure 
the  car  truck  to  its  normal  plane  or  path,  forcing 
the  truck  to  follow  precisely  any  assigned  in- 


I'lG.  2. —  The  Cook  System. 

balances  the  car  as  a  hansom  is  balanced  by 
attaching  the  horse  in  front.  The  development 
of  this  primitive  idea  attracted  the  genius  of  all 
great  civilized  countries,  and  aided  by  govern- 
ment patronage,  individual  effort  and  fortunes, 
made  great  progress,  but  finally  corporate  wealth 
and  American  genius  perfected  on  scientific  lines 
a  system  which  eliminates  the  possibility  of 
derailment,  makes  the  greatest  speed  attainable, 
with  comfort,  safety  and  economy. 

Technically  the  system  may  be  described  as 
one  where  all  the  different  resistances  to  a 
swiftly  moving  car  or  train,  except  the  atmo- 
spheric resistance,  are  concentrated  in  the  ver- 
tical plane  of  the  centre  of  gravity  of  the  car 


Fig.  3. —  The  Tunis  Monorail. 

or  train,  being  partially  concentrated  by  centri- 
fugal force,  and  those  resistances  which  are  not 
concentrated  at  the  centre  are  nearly  compen- 
sated for  by  friction  removing  devices.  When 
the  said  body  is  at  rest,  or  slowly  moving,  the 
unbalanced  forces,  only,  are  mechanically  con- 
centrated with  a  minimum  friction,  and  the  sta- 
bility is  positively  and  absolutely  preserved  with- 
out jarring  movement.  The  downward  vertical 
force  consists  of  the  weight  of  cars,  trucks  and 
load.  This  weight  is  delivered  to,  and  directly 
sustained  by,  two  cehtrally  disposed  bearing  rails 


Fig.  4. —  For  surface  street  construction,  showing  over- 
head  truck  at  the  maximum  height  of   14   feet. 

clination  ;  for  example,  around  curves.  The  cen- 
tral bearing  rails  and  the  inverted  side  clutch 
rails  being  laid  with  precision  as  to  line,  grade 
and  inclination,  the  lateral  and  top-heavy  sway- 
ing and  recurrent  oscillation  now  observable  in 
locomotives  in  motion  can  never  obtain ;  nor  can 
the  truck  derail,  as  it  is  clutched  to  the  track. 

Upon  the  curves,  the  inverted  rails  are 
pitched  (the  one  elevated  and  the  other  de- 
pressed) to  an  amount  co-ordinate  to  the  radius 
of  the  curve  and  speed.  The  lateral  or  tipping 
tendency  of  the  trucks  being  always  controlled, 
the  car  bodies  resting  upon  the  truck-bolster 
will  have  a  base  of  support  free  of  much  pul- 
satory irregularity  of  motion  now  inseparable 
from  moving  cars. 

The  propulsion  of  cars  is  effected  by  electric 


RAILWAY,  SINGLE  RAIL  TYPE 


motors,  two  or  four  motors  to  each  truck,  the 
numhcr  of  motors  being  dependent  upon  the 
starting  pull,  acceleration  and  speed  required. 

The  cars  are  mounted  on  two  trucks ;  each 
runs  on  two  bearing  wheels,  which  follow  the 
same  central  line ;  this  mechanical  sequence  is 
economical   of  power,   or   draw-bar  pull.     The 
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Fig.  5. — Behr  System. 

inverted  rails  do  additional  service  as  conductors 
of  electrical  currents  by  which  the  system  is 
operated.  This  inversion  of  the  charged  rails 
avoids  all  the  difficulties  attending  the  operation 
of  a  tliird  rail  system. 

This  system  solves  the  high  speed  problem, 
and  makes  possible  the  elevation  of  passenger, 
mail  and  express  service  from  overcrowded 
standard   gauge   steam    roads,    converting   non- 


mend,  as  overcoming  many  of  the  deficiencies  of 
e.xisting  railroads  and  as  marking  a  new  depar- 
ture toward  the  railroads  of  the  future,  with 
accompanying  safety,  comfort  and  economy." 

While  the  monorail  system  is  acknowledged 
to  have  reached  its  highest  development  in  the 
United  States  and  under  the  management  of 
the  American  Elevated  Railroad  Company,  yet 
no  little  credit  is  due  to  European  endeavor  and 
many  American  inventors.  Among  the  Ameri- 
can inventors  whose  efforts  have  attracted  public 
attention  should  be  mentioned  Col.  George  S. 
Broot,  of  Washington,  D.  C. ;  E.  Moody  Boyn- 
ton,  of  Massachusetts ;  Lina  Beecher,  of  Batavia, 
N.  Y. ;  William  B.  Mack,  of  Boston,  Mass.; 
Howard  Hansel  Tunis,  of  Baltimore,  Md. ;  Dr. 
Adolph  Brodbeck,  of  the  University  of  Nash- 
ville, Tenn. ;  L.  F.  Cook,  and  Dr.  L.  C.  d'Hom- 
ergue,  of  Brooklyn,  N.  Y. 

William  B.  Mack's  design,  shown  here,  ap- 
pears to  have  been  awarded  more  consideration 
among  engineers  than  any  of  the  many  similar 
plans  patented.  As  far  back  as  1872  a  charter 
was  granted  in  the  State  of  New  York  for  the 
building  of  a  hanging  railroad  which  had  the 
general  mechanical  principles  of  the  hanging 
roads  more  recently  exploited  in  Germany, 
France,  and  Russia,  but  the  Cook  system,  shown 
here,  appeared  to  be  the  only  serious  effort  made 
to  date  at  hanging  cars  on  the  side  of  the  struc- 
ture in  place  of  underneath. 

E.  Moody  Boynton  patented  plans  for  a 
monorailway  which  were  approved  by  such  ex- 
perienced railroad  men  as  Austin  Corbin.  Sev- 
eral short  test  roads  were  built  and  operated. 
The  Tunis  plan  here  illustrated,  is  a  modifica- 
tion of  Boynton's.  As  will  be  seen,  the  single 
rail  is  laid  on  the  ground  like  the  rails  of  steam 
roads  and  trolley  lines.  Over  the  single  rail 
at  fixed  intervals  are  trusses,  or  bents,  joined 
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Fig.    6. — Behr    System. 


paying  passenger  traffic  into  the  most  profitable 
department  of  railroad  businsss. 

Concerning  the  monorail  system  of  the 
American  Elevated  Railroad  Company,  described 
above,  Mr.  George  H.  Thomson,  M.  A.  Soc.  C. 
E.,  M.  Inst.  C.  E.,  says:  •'.'\ftcr  careful  study, 
guided  by  years  of  experience  in  the  location, 
construction,  operation,  and  maintenance  of  rail- 
roads, I  do  not  hesitate  to  approve  and  recom- 


by  cross  pieces  at  the  top  and  supporting  the 
guides  which  prevent  the  car  from  toppling  over. 
The  car  itself  also  embodies  some  unique  and 
interesting  features.  It  is  narrower  than  the 
standard  trolley  or  railroad  car  and  rests  on  a 
single  pair  of  wheels,  or,  in  the  full-size  coach, 
on  two  trucks  of  two  wheels  each,  arranged 
tandem,  just  under  the  centre  of  the  floor,  the 
platfprm  and  superstructure  being  balanced  on 
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them.  The  car  is  balanced  on  the  single  rail, 
the  wheels  being  of  the  grooved  pattern.  So 
accurately  are  the  weights  adjusted  that  a  slight 
lurch  of  the  body  will  sway  the  car  from  side 
to  side.  At  first  some  apprehension  was  ex- 
pressed that  in  going  around  curves  the  centri- 
fugal motion  of  the  car  would  impose  too  great 
a  strain  on  the  bents,  but  this  fear  has  proved 
wholly  groundless.  By  allowing  for  the  cen- 
trifugal force  by  the  slant  toward  the  inner  side 
of  the  circle  which  is  accomplished  on  ordinary 
roads  by  raising  the  outer  rail  the  weight  is 
thrown  off  the  bents  and  approximately 
equalized.  A  road  of  this  character  is  now  in 
operation  between  Washington,  D.  C,  and  Wild- 
wood  Park,  Md.,  a  distance  of  forty  miles. 

The  English  monorail  known  as  the  Behr 
System,  here  illustrated,  has  been  in  operation 
for  a  number  of  years  at  Ballybunnion,  Ireland, 
and  was  successfully  tested  by  the  Belgian 
government,  securing  a  speed  of  83  miles  per 
hour  with  a  car  weighing  70  tons.  In  1901  and 
igo2  the  English  parliament  granted  Mr.  Behr's 
company  the  right  to  construct  a  road  between 
Manchester  and  Liverpool,  after  the  plans  had 
been  examined  and  approved  by  many  eminent 
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engineers.  The  plans  as  will  be  seen  by  the 
illustrations,  appear  complicated. 

The  road  is  now  being  built,  and  will  soon 
be  in  operation.  It  will  extend  from  Manchester 
to  Liverpool,  and  is  patterned  after  the  road 
which  was  operated  at  the  Brussels  exhibition 
in  1897,  which  was  three  miles  long,  and  on 
which  a  speed  of  83  miles  an  hour  was  fre- 
quently made.  As  this  line  was  very  crooked, 
it  was  not  adapted  to  as  high  speed  as  the 
Manchester-Liverpool  road,  which  has  few 
curves. 

The  track  is  a  single  rail  of  the  same  shape 
and  weight  as  generally  used  on  steam  roads. 
This  rail  is  fastened  at  the  top  of  an  A-shaped 
structure  made  of  steel.  The  structure  is  riveted 
to  steel  ties  firmly  imbedded  in  cement  and  rock 
ballast.  The  triangular  supports  for  the  rail  are 
only  4  feet  high,  and  one  is  placed  every  3 
feet  3  inches.  At  each  side  and  18  inches  from 
the  ground  is  placed  a  light  guide  rail  to  keep 
the  moving  car  in  position.  The  entire  weight 
of  the  car  rests  upon  large  grooved  wheels 
which  travel  upon  the  large  rail  at  the  top  of 
the  framework.  As  electric  motors  will  be  used 
to  propel  the  train,  each  of  these  wheels  will 
be  made  a  "driver."  Current  is  conducted  on 
rails  placed  upon  the  ties,  but  insulated  from 
them. 

The  car  consists  of  two  compartments,  one 
on  each  side  of  the  structure,  and  are  60  feet 
long,  weighing  four  tons  each      They  will  seat 


32  passengers,  who  will  sit  with  their  backs 
to  the  track.  No  stops  will  be  made  between 
Manchester  and  Liverpool,  and  it  is  expected 
to  make  the  trip  of  34  miles  in  20  minutes, 
which  is  just  one  half  the  best  time  now  made 
by  the  steam  road  running;  between  these  cities. 
Two  tracks  will  be  provided,  one  for  use  in 
each  direction,  and  only  passengers,  mail  and 
light  parcels  will  be  carried. 

The  monorail  idea  has  been  exploited  in  Ger- 
many, France,  and  Russia  in  its  application  to 
hanging  cars,  but  Germany  alone  has  secured 
results.  A  suspended  overhead  railway  system 
of  rapid  transit  is  now  in  operation  between  the 
three  manufacturing  towns  of  Vohwinkel,  Eber- 
feld  and  Barmen,  near  Cologne,  Germany.  The 
road  is  built  on  a  system  of  latticed  longitudinal 
girders,  one  vertical  and  two  horizontal,  assem- 
bled into  the  form  of  an  I-section.  The  main 
girders  form  the  web  of  the  I,  and  the  lateral 
girders,  which  give  the  requisite  lateral  stiffness, 
serve  as  the  top  and  bottom  flanges  of  the  I. 
Diagonal  tie-rods  extend  from  the  upper  panel 
points  of  the  central  girder  to  a  connection  with 
the  chords  of  the  bottom  lateral  girder.  The 
last  mentioned  chords  consist  of  steel  I-beams, 
and  upon  their  upper  flanges  is  laid  the  single 
T-rail,  from  which  the  cars  depend  and  on 
which  they  run.  The  girders,  which  vary  in  span 
from  21  to  33  meters  (68.88  feet  to  108.24  feet), 
are  carried  upon  supports  varying  in  structure 
with  the  locality  where  they  are  used.  Where 
the  railway  is  carried  immediately  above  the 
Wupper  River  the  A-frame  style  of  pier  is  used, 
while  in  the  towns  through  which  the  line  passes 
the  trusses  are  carried  upon  substantial  U- 
frames.  The  A-frame  consists  of  two  rectangu- 
lar latticed  struts,  which  are  united  at  the  top 
by  a  rectangular  plate  yoke. 

The  supporting  structure  of  the  road,  includ- 
ing trusses  and  piers,  has  an  average  weight  of 
about  2,000  pounds  per  yard,  which  is  due 
primarily  to  the  great  length  of  the  girders  and 


Fig.  8. — Suspension  Railway,  Barmen,  Germany. 

unusual  height  of  the  supports  at  Elbcrfeld. 
Lender  more  favorable  conditions  this  weight 
could  be  reduced. 

The  cars  are  37.7  feet  long,  8.5  high  and  6.88 
feet  wide ;  are  therefore  fairly  long  and  narrow, 
and  are  slightly  tapered  at  the  ends. 

They  have  a  seating  capacity  of  fifty,  and 
are  built  with  two  side  doors  opening  inwardly, 
and  two  auxiliary  doors  at  the  ends.  The  total 
weight  of  each  car  is  twelve  tons.  The  cars  are 
freely  suspended  from  two  trucks  spaced  eight 
meters  apart  and  having  a  diameter  of  0.9 
meters.  The  wheels  are  mounted  in  tandem  to 
run  on  a  single  rail,  and  are  driven  by  two 
electric  motors  of  36  horse  power  each,  through 
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the  medium  of  transmission  gearing.  The  motor 
trucks  receive  current  by  means  of  a  shpshoe 
and  a  contact  rail,  which  is  carried  on  the  bottom 
of  the  lateral  girder,  somewhat  to  the  inside  of 
the  main  supporting  beam. 

The  truck-frames  embrace  the  rail-girders 
and  the  rails  so  closely  that  a  play  of  seven 
millimetres  is  allowed  and  that  derailment  is  im- 
possible. If  a  wheel  or  axle  should  break  the 
cars  would  be  held  up  by  the  frames. 

Oscillation  of  the  car  is  limited  by  two  pro- 
jections on  the  lower  part  of  the  hook-shaped 
frame.  The  cars  swing  around  the  curve  in  a 
slightly  inclined  position  and  spontaneously  re- 
assume  their  normal  vertical  position  when  a 
straight  part  of  the  rail  is  reached.  To  the 
passengers  the  change  in  equilibrium  is  imper- 
ceptible. Since  a  sudden  change  in  equilibrium 
causes  an  oscillation  proportionate  to  the  velocity 
and  the  angle  determined  by  the  radius  of  the 
curve,  which  oscillation  lies  within  twice  the 
value  of  this  angle,  comparatively  long  tran- 
sitional bends  have  been  provided  by  reason  of 
which  the  equilibrium  is  gradually  changed,  with 
the  result  that  almost  inappreciable  oscillations 
are  produced. 

There  are  eighteen  elevated  stations  on  the 
line.  This  elevation  was  necessary  in  order  not 
to  interfere  with  street  traffic  in  the  towns. 
The  rails  run  straight  through  the  stations. 

A  Russian  electric  engineer  named  Hippolyte 
Romanoff  has  invented  a  monorailway  of  some 
merit.  The  invention  consists  of  a  monorail 
hanging  car  as  shown  here.  The  rails  are  sup- 
ported by  T-shaped  columns,  the  carriages  being 
suspended  in  the  air  and  propelled  by  wheels 
running  along  the  rails.  These  wheels  are  with- 
out flanges,  which  Romanoff  asserts  retard 
speed  by  clinging  to  the  rails  while  rounding 
curves,  but  are  prevented  from  leaving  the  rails 
by  means  of  smaller  wheels  which  grip  the  rails 
horizontally. 

An  electric  feed-wire  runs  parallel  with  the 
rail.  The  cars  have  three  supports  each.  If  the 
first  is  broken  the  second  comes  into  play  auto- 
matically, and  then  the  third.  Should  any  one 
of  the  cars  be  stopped  by  an  accident  or  for  any 
reason  other  than  the  natural  one  of  pausing  at 
a  station,  all  the  cars  behind  would  stop  also, 
thus  preventing  any  rear-end  collisions. 

In  all  the  various  applications  of  the  mono- 
rail it  has  been  fully  demonstrated  to  the  satis- 
faction of  many  of  the  world's  most  eminent 
engineers,  that  for  speed,  comfort,  safety,  and 
economy  it  excels  any  other  form  of  railway 
yet  devised. 

Railway  Spine.  See  Neurasthenia,  Trau- 
matic. 

Railway  Surveying.     See  Surveying. 

Railway    Systems    in    the    United    States. 

History. —  From  the  time  of  Hero,  2100  years 
ago,  locomotion  by  steam  has  been  the  subject 
of  much  thought  and  experiment,  but  until 
Sir  Isaac  Newton  proposed  his  steam  carriage 
in  16S0,  there  was  little  or  no  practical  accom- 
plishment. In  1769  the  first  self-propelled  car- 
riage was  built  by  Nicholas  Joseph  Cagnot,  a 
French  army  officer.  This  had  two  vertical 
single-action  cylinders,  and  was  the  first  known 
application  of  a  high-pressure  engine.  From 
this  time  on  there   was  continuous  progress  in 


mechanical  traction,  and  although  the  first  loco- 
motives were  small  and  crude,  their  employment 
as  an  agent  of  transportation  marks  one  of  the 
world's  greatest  advances.  The  raihvays  at 
the  beginning  were  simple  tramways  equipped 
with  tracks  composed  of  wooden  rails.  Prior 
to  1809,  Oliver  Evans,  of  Philadelphia,  urged 
repeatedly  in  public  addresses  the  construction 
of  a  passenger  railroad  from  Philadelphia  to 
New  "i^ork,  and  in  that  year  attempted  to  form 
a  company  for  this  purpose.  The  State  of  New 
York,  in  April  1823,  chartered  the  Delaware  & 
Hudson  Canal  Company  to  construct  a  canal 
and  railroad  from  the  coal  fields  in  Pennsyl- 
vania to  the  Hudson  river  at  Rondout ;  the 
railroad,  16  miles  long,  from  Honesdale  to  Car- 
bondale,  to  carry  coal,  was  completed  in  1829, 
In  1826,  the  Quincy  railroad  in  Massachusetts, 
four  miles  long,  was  built  to  haul  granite  to 
the  port  of  Neponset ;  the  rails  were  of  wood, 
strapped  with  iron.  In  1827,  the  Mauch  Chunk 
railroad,  nine  miles  long,  was  built  in  Pennsyl- 
vania to  connect  coal  mines  with  the  Lehigh 
river ;  the  gauge  was  three  feet  seven  inches, 
and  the  wooden  rails  were  faced  with  iron.  In 
1826,  the  State  of  New  York  chartered  the 
Mohawk  &  Hudson  railroad,  for  freight  and 
passengers,  from  Albany  to  Schenectady,  17 
miles ;  work  was  begun  in  1830,  and  the  road 
was  opened  for  travel  in  1831.  In  1827,  the 
State  of  Maryland  chartered  the  Baltimore  & 
Ohio  railroad.  Work  was  begun  in  1828,  and 
in  1829  the  track  was  finished  six  miles,  and 
"cars  were  put  upon  it  for  the  accommodation 
of  the  officers,  and  to  gratify  the  curious  by  a 
ride."  This  was  the  first  road  in  the  United 
States  that  was  opened  for  the  conveyance  of 
passengers ;  it  was  finished  to  Ellicott's  Mills, 
13  miles,  in  1830.  The  Washington  branch 
was  opened  to  Bladensburg  in  July,  and  to  Wash- 
ington in  August,  1834.  The  Charleston  & 
Hamburg  railroad,  in  South  Carolina,  was 
chartered  in  1827.  A  locomotive  was  placed  on 
it  in  1830.  The  road  was  completed  in  Septem- 
ber 1833,  a  distance  of  135  miles.  At  that  time 
it  was  the  longest  continuous  line  of  railroad 
in  the  world.  The  track  of  the .  Baltimore  & 
Ohio  consisted  of  cedar  cross-pieces  and  string- 
pieces  of  yellow  pine  12  to  24  feet  long  and 
six  inches  square,  with  iron  bars  on  them.  The 
flanges  of  the  wheels  were  on  the  outside. 
After  some  miles  of  this  kind  of  road  had 
been  made,  long  granite  slabs  were  substituted 
for  the  cedar  cross-pieces  and  pine  stringers. 
"Iron  strips  were  laid  for  miles  and  miles  on 
stone  curbs."  Before  the  road  had  been  finished 
to  Point  of  Rocks  in  1S32,  "wrought-iron  rails 
of  the  English  mode"  had  been  laid  on  part  of 
the  line.  Many  years  passed  before  any  other 
than  flat  rails  were  made  in  America.  All  the 
heavy  rails  were  imported  from  England.  Up 
to  1843  there  were  no  facilities  for  the  manu- 
facture of  heavy  iron  rails  to  supply  the  wants 
of  the  4,185  miles  of  American  railroad  then 
existing,  and  of  a  few  hundred  additional  miles 
then  projected.  The  first  heavy  rails  were 
rolled  in  1844,  of  the  U  pattern,  at  the  Mount 
Savage  Iron  Works  in  Maryland.  The  first 
T-raiis  made  in  .America  were  rolled  at  the 
Montour  Mill,  at  Danville,  Pa.,  in  i8jt;.  The 
T-rail,  now  universally  used  on  American  rail- 
roads, is  generally  supposed  to  be  of  English 
origin,  but  it  was  invented  by  Robert  L.  Ste- 
vens, of  Hoboken,  N.  J.,  in  1830,  and  was  first 
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laid  on  the  Camden  &  Amboy  railroad.  It  did 
not  come  into  general  use  until  after  1845.  The 
first  made  of  these  rails  were  only  16  feet  in 
length.  The  first  rails,  30  feet  in  length,  were 
made  at  the  Cambria  Iron  Works,  at  Johns- 
town, Pa.,  in  1856.  The  first  60-foot  or  double- 
length  rails  were  rolled  at  the  Edgar  Thomson 
Steel  Works,  Pennsylvania,  in  1875,  and  that 
company,  in  1876,  exhibited  a  steel  rail  at  the 
Centennial  Exhibition,  120  feet  in  length,  weigh- 
ing 62  pounds  to  the  yard.  See  R.ml  Sections  ; 
Rails  and  Structural  Shapes;  Alumino- 
Thermics. 

The  construction  and  development  of  the 
locomotive  has  kept  pace  with  railway  building 
in  America.  The  English  locomotives  were  ex- 
pensive, could  not  be  secured  promptly,  and 
were  not  well  adapted  to  the  light  rails,  steep 
grades,  and  sharp  curves  of  the  American 
tracks.  Traffic  conditions  necessitated  construc- 
tion according  to  designs  entirely  different  from 
those  followed  in  Great  Britain.  Starting  with 
Peter  Cooper's  one-ton  locomotive,  the  Tom 
Thumb,  which  made  its  first  run  in  August, 
1830,  between  Baltimore  and  Ellicott's  Mills, 
the  locomotive  has  passed  through  every  stage 
of  development  and  enlargement,  until  now  the 
designer  stands  between  two  fires.  On  the  one 
hand  is  the  motive  power  department  calling 
for  locomotives  of  ever-increasing  tractive 
power ;  on  the  other  hand,  is  the  maintenance 
of  way  department  setting  a  limit  as  to  the 
weight  of  engine  allowable.  The  two  demands 
are  largely  contradictory,  but  the  balanced  com- 
pound locomotive  gives  relief  in  both  directions. 
The  economy  gained  by  compounding  gives 
greater  power  per  unit  of  weight  of  engine,  and 
the  perfect  balancing  of  the  moving  parts  gives 
an  engine  which,  compared  weight  for  weight 
with  a  single  expansion,  is  very  much  easier  on 
the  track.  Traffic  requirements  are  still  calling 
for  rolling  stock  of  greater  capacity  and  the 
monster  400,000-pound  locomotive  must  con- 
tinue to  grow  until  the  highest  factor  of  effi- 
ciency and  lowest  possible  ton-mile  cost  of 
haulage  is  reached.  See  Locomoti\%  The; 
Locomotive  Engine;  Locomotive  and  Engine 
Industry  ;  Locomotives,  Compound. 

The  gold  of  California  gave  great  impetus  to 
railroad  projects  until  the  commercial  crisis  of 
1857  and  the  Civil  War  seriously  interfered. 
With  the  return  of  peace,  however,  there  was  a 
marked  revival.  The  transcontinental  route 
over  the  L^nion  Pacific  and  the  Central  Pacific 
roads  was  opened  in  i86g,  and  construction  then 
became  most  active  in  the  Northwestern  States. 
A  similar  revival  followed  the  crisis  of  1873. 
By  1880  the  principal  field  of  activity  was  in  the 
Southwestern  and  Rocky  Mountain  regions  and 
in  10  years,  to  1890,  the  railroad  mileage  of  the 
country  had  increased  from  93,000  to  164,000 
miles.  Each  section  of  the  country,  as  it  filled 
up  with  competing  roads,  witnessed  a  period  of 
secret  rebates  and  receiverships  and  the  gradual 
consolidation  of  intermediate  links  into  long 
lines  occupying  the  principal  thoroughfares  and 
controlling  their  own  feeders.  The  consequent 
stifling  of  competition  early  led  to  the  establish- 
ment of  State  commissions  and  the  Interstate 
Commerce  Commiission.  (See  Commerce,  In- 
TERST.\TE. )  The  vigorous  campaign  against  the 
Commission  has  been  carried  into  the  Supreme 


Court  with  indecisive  results  —  and  the  war  is 
still   on. 

Raiki'ay  Groups. —  The  railway  system  of  the 
United  States,  as  a  whole,  may  be  divided  into 
g:roups,  each  group  occupying  a  distinct  sec- 
tion of  the  country.  (See  American  Rail- 
roads.) This  classification  gives  little  informa- 
tion regarding  ownership  and  management.  The 
following  tabulation,  influenced  by  community 
of  interest  or  harmony  of  action,  shows  the 
present  progress  of  groupings  of  systems.  These 
groups  are  not  antagonistic,  but  are  rather  inter- 
twining circles  of  influence  and  control,  all  being 
irresistibly  dra.vn   toward  a  common   centre : 

Miles. 

Morgan 26,393 

\'anderbilt 70,520 

\'anderbilt-Morgan 7.877 

Pennsylvania 16,675 

Pennsylvania-\'anderbilt-Morgan 4,746 

Harriman-Hill-Morgan 20,187 

Harriman 23,051 

Seaboard  .-\ir  Line 2,625 

Rock  Island 14,966 

Gould 16.527 

Atchinson 8,615 

St.   Paul  6'682 

Minneapolis-St.  Louis 3, u8 

Missouri.  Kansas  &  Texas 3,005 

Pere  Marquette 2,351 

Chicago  Great  Western 1,464 

Wisconsin  Central 1,043 

Aggregate 1 79,84s 

The  lines  in  the  Morgan  group  are  the 
Southern  (including  the  Mobile  &  Ohio,  874 
miles),  9,302  miles;  the  Atlantic  Coast  line  (in- 
cluding the  Louisville  &  Nashville,  6,133 
miles),  10.703  miles;  Central  of  Georgia,  1,877 
miles ;  Chicago,  Indianapolis  &  Louisville,  556 
miles ;  the  Lehigh  Valley,  1,399,  and  the  Erie, 
2.556   miles. 

The  Vanderbilt  group  includes  the  New- 
York  Central  (with  the  Lake  Shore,  1,411; 
!\lichigan  Central,  1,653 ;  "Big  Four,"  2,235  J 
"Nickel  Plate,"  523,  and  the  Lake  Erie  &  West- 
ern, 725  miles),  total,  11,079  miles;  also  Chicago 
&  Northwestern,  8.971  miles. 

The  Vanderbilt-Morgan  lines  are  the  Dela- 
ware, Lackawanna  &  Western,  824  miles ;  Dela- 
ware &  Hudson,  966;  New  York,  New  Haven 
&  Hartford,  2.037 :  New  York,  Ontario  &  West- 
ern, 549 ;  Boston  &  Maine,  3,298.  and  the  Pitts- 
burg, Bessemer  &  Lake  Erie,  203  miles. 

The  Pennsylvania  group  includes  the  Penn- 
sylvania system,  10,566  miles ;  the  Baltimore  & 
•Ohio,  4,397,  and  the  Norfolk  &  Western,  1,722 
miles. 

The  Pennsylvania- Vanderbilt-Morgan  lines 
are  the  Chesapeake  &  Ohio,  1,641  miles;  the 
Reading,  2,145,  and  Hocking  Valley,  960 
miles. 

The  Harriman-Hill-Morgan  roads  are  the 
Great  Northern,  5.888  miles ;  Northern  Pacific, 
5,976,  and  the  Burlington,  8,323  miles. 

The  Harriman  group  are  the  Illinois  Central, 
5.463  miles;  Chicago  &  Alton,  915;  Chicago  Ter- 
minal Transfer,  108;  Kansas  City  Southern, 
839 ;  Lmion  Pacific,  6,105 ;  Southern  Pacific, 
9,621  miles. 

The  Rock  Island  group  includes  the  Rock 
Island,  7.298  miles ;  St.  Louis  &  San  Francisco, 
5,663 ;  Chicago  &  Eastern  Illinois,  752 ;  Evans- 
ville  &  Terre  Haute,  331,  and  lines  in  Texas, 
922. 


RAILWAY  SYSTEMS 


The  Gould  group  includes  the  Missouri 
Pacific,  6,006;  Texas  &  Pacific,  i,973;  Denver 
&  Rio  Grande,  2,460;  Saint  Louis  Southwestern, 
1,511;  International  &  Great  Northern,  1,130; 
Wabash,  2,483;  Wheeling  &  Lake  Erie,  520; 
West  Virginia  Central  &  Pittsburg,  177,  and 
Western  Maryland,  258  miles. 

These  groups  are  growing  lesser  and  lesser 
while  the  consolidation  process  is  going  rapidly 
on.  Should  all  the  interests  come  together,  the 
gigantic  combine  will  crumble  of  its  own  weight, 
as  did  many  of  the  railroad  systems  so  elabo- 
rately built  up  20  years  ago.  The  wisdom  of 
the  present  may  not  see  the  remedy,  but  earnest 
thinkers  look  upon  government  control  or  regu- 
lation of  railways  as  the  only  way  to  establish 
and  maintain  equitable  relations  between  the 
carriers  and  the  people  whom  they  serve. 

Ownership.— The  actual  ownership  of  Amer- 
ican railway  securities  is  vested  in  about  350,000 
people,  these  holdings  ranging  from  a  few  shares 
to  more  than  40,000.  The  control  of  the  roads, 
notwithstanding  the  ownership  through  stock- 
holdings distributed  among  such  a  large  number 
of  individuals,  rests  with  fewer  than  a  score  of 
people  representing  four  or  five  of  the  great 
business  houses  on  Wall  street.  The  following 
table  shows  the  number  of  stockholders  of  rec- 
ord of  30  important  railways  of  the  country : 

Number 
Name  of  Company.  of  Stock- 

holders 
IN    1904. 

Pennsylvania '*'*'P' 

Atchinson.  Topeka  &  Sante  Fe ■7.b2| 

Union  Pacific '4.^56 

New  York  Central  &  Hudson  River "  '„^^ 

New  York,  New  Haven  &  Hartford 10,842 

Southern 9.57-^ 

Illinois  Central 9.123 

Boston  &  .Mbany 8.417 

Boston  &  Maine 7.402 

Baltimore  &  Ohio 7.'32 

Fitchburg 0.099 

Chicago    Great    Western 5.949 

Chicago,  Milwaukee  &  St.  Paul 5.83- 

Lehigh  Valley 5.777 

Old  Colony 5.371 

Erie 4.309 

Chicago  &  Northwestern 4.109 

Delaware  &  Hudson 3.819 

United  New  Jersey 3.585 

Norfolk  &  Western 2.911 

fjenver  &  Rio  Grande 2.910 

Pittsburgli.  Fort  Wayne  &  Chicago 2,642 

Morris  &    Essex 2,450 

New  York,  Ontario  &  Western 2,437 

Southern    Pacific 2.424 

Concord  &  Montreal 2,356 

Boston  &  Lowell 2,168 

Northern 2,068 

Cleveland  &  Pitsburgh 2,04  1 

Chicago  &   .Alton 2,039 

The  following  27  companies  each  have  stock- 
holders   ranging   between    1,000    and    2,000,    as 

follows : 

Number 

Name  of  Company.                      of  Stock- 
holders. 

Pere  Marquette i  ,984 

Mine  Hill  &  Schuylkill  Haven '.974 

Wabash 1.974 

Cleveland.  Cincinnati,  Chicago  &  St.  Louis. . . .  1.965 

Missouri   Pacific 1.861 

Louisville  &  Nashville 1.672 

.Mlantic  &  St.  Lawrence 1,661 

Boston  &   Providence 1.654 

Delaware.  Lackawanna  &  Western I.57S 

Cincinnati,  Hamilton  &  Dayton 1,558 

St.  Louis  &  San  Francisco 1.521 

Missouri,  Kansas  &  Texas 1.509 

Hocking  Valley 1,503 


Number 
Name  of  Company.  op  Stock- 

holders. 

Chesapeake  &  Ohio 1 ,478 

X'ermont  &  Massachusetts 1.313 

Northern  Central 1.199 

North  Pennsylvania 1,100 

Rome,  Watertown  &  Ogdensburg 1,094 

Huntington  &  Broad  Top 1.072 

New  York,  Lackawanna  &  Western 1.070 

Little   Miami     1.064 

Rutland    1,058 

Chicago,  St.  Paul,  Minneapolis  &  Omaha 1.045 

Utica,  Chenango  &  Susquehanna  Valley 1.042 

Georgia  Railroad 1,038 

}'liiladelphia,  Germantown  &  Morristown 1.035 

Wheeling  &  Lake  Erie 1,004 

The  value  of  railroad  securities  held  by  in- 
surance companies,  saving  institutions,  and  ed- 
ucational institutions,  exceeds  $1,500,000,000, 
and  inasmuch  as  these  fiduciary  holders  repre- 
sent large  bodies  of  individuals  and  some  hold- 
ing companies  w-hose  own  shares  are  widely 
distributed,  it  is  readily  seen  how  materially 
the  business  life  of  the  nation  is  based  upon 
railroad  values  and  how  widely  dififused  is  the 
railroad  ownership.  See  Railway  Receiver- 
ships AND  Reorganizations;  Railway  Secu- 
rities. 

Mergers. —  The  permanent  control  of  a  rail- 
road corporation  may  be  accomplished  by  de- 
positing a  majority  of  its  stock  with  a  holding 
company.  This  plan  is  utilized  as  an  indirect 
means  for  the  consolidation  of  several  com- 
panies, by  the  ostensible  sale  of  sufficient  shares 
of  each  company  to  a  corporation  formed  for 
that  specific  purpose.  This  device  has  been  ex- 
panded, in  the  notable  instance  of  the  Northern 
Securities  Company,  to  controlling  the  opera- 
tion of  rival  lines  extending  from  Chicago  to 
the  Pacific  ocean.  In  the  spring  of  1901,  the 
Northern  Pacific  Railway  Company  and  the  ■ 
Great  Northern  Railway  Company,  two  roads  1 
which  were  regarded  as  parallel  and  competing 
lines,  united  in  purchasing  nearly  the  entire  cap- 
ital stock  of  the  Chicago,  Burlington  &  Quincy 
Railway  Company,  becoming  joint  sureties  for 
the  payment  of  the  bonds  of  the  Chicago,  Bur- 
lington &  Quincy  Railway  Company,  whereby 
the  purchase  was  accomplished.  In  November, 
1901,  the  Northern  Securities  Company  was  or- 
ganized under  the  laws  of  the  State  of  New 
Jersey,  with  a  capital  stock  of  $400,000,000. 
Shortly  after  its  organization  that  company  ac- 
quired a  large  majority  of  the  stock  of  the 
Northern  Pacific  Railway  Company,  and  also 
a  majority  of  the  stock  of  the  Great  Northern 
Railway  Company,  paying  for  these  stocks  with 
its  own  stock.  A  suit  was  brought  by  the 
United  States  against  the  Northern  Securities 
Company  in  the  Circuit  Court  of  the  United 
States  for  the  circuit  of  Minnesota.  On  9  April 
1903,  that  court  held  that  all  the  stock  of  the 
Northern  Pacific  Railway  and  Great  Northern 
Railway  Companies  held  and  owned  by  the 
Northern  Securities  Company  was  acquired  in 
virtue  of  a  combination  or  conspiracy  in  re- 
straint of  trade  prohibited  by  the  Sherman  Anti- 
trust -Act.  Its  officers,  agents,  etc.,  were  en- 
joined from  voting  the  aforesaid  stock,  or  from 
attempting  to  vote  it  at  any  meeting  of  the 
stockholders  of  either  of  the  railway  companies, 
etc.  The  decree,  however,  allowed  the  Northern 
Securities  Company  to  return  and  transfer  to 
the  stockholders  of  the  Northern  Pacific  Rail- 
way  and   Great   Northern    Railway   Companies, 
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respectively,  all  the  shares  of  stock  in  either, 
which  the  Northern  Securities  Company  had 
received  in  exchange  for  its  own  stock.  An 
appeal  having  been  taken  from  this  decision  to 
the  Supreme  Court  of  the  United  States,  that 
court  on  14  March  1904,  affirmed  the  decision 
of  the  lower  court.  See  Railway  Consoli- 
dation. 

Valuation  of  Railways. —  The  aggregate  rail- 
way capital  in  the  United  States  on  30  June 
1904,  as  measured  by  the  par  value  of  outstand- 
ing securities,  was  $13,213,124,679.  which  shows 
a  capital  of  $68,553  per  mile  of  line,  including 
liabilities.  In  arriving  at  the  actual  valuation 
of  railways,  well-defined  rules  are  followed : 
(l)  Inventory  valuation  applies  only  to  a  lim- 
ited degree.  (2)  Income  valuation  is  the  only 
true  basis  of  calculating  a  railroad  value.  Every 
item  of  assets,  except  those  of  a  distinctly  de- 
tachable character,  is  contributory  to  the  general 
income  account  and  gets  its  value  there. 
(3)  Cost  of  duplication  is  only  discussed  where 
the  line  is  obviously  obsolete  in  standards  of 
grade  and  curvature  and  where  the  menace  of 
competition  at  less  cost  by  a  better-equipped 
rival  is  real.  (4)  The  property  accounts  of 
road  and  franchises  are  only  indirectly  consid- 
ered on  the  basis  of  net  stock  and  debt  capital 
per  mile  of  line  set  against  like  figures  of  com- 
petitors in  the  same  territory.  Questions  of 
actual  investment  and  past  costs  are  practically 
ignored.  The  whole  consideration  is  limited 
to  present  and  future  earning  power  under 
present  and  future  competitive  conditions.  Com- 
petitive pressure  is  not  supposed  to  be  applied 
at  the  maximum  at  every  point ;  that  is,  every 
mile  of  road  is  not  revalued  at  an  estimated  cost 
of  present  duplication  by  a  parallel  construc- 
tion under  most  modern  and  most  favorable 
conditions.  As  a  practical  proposition  such 
duplication  is  recognized  as  financially  impossi- 
ble. It  could  only  occur  at  certain  places.  Be- 
cause it  may  be  good  enterprise  and  socially 
economical  to  parallel  500  miles  of  line  at 
present  cost  of  duplication,  it  does  not  follow 
that  it  is  good  enterprise  and  socially  economical 
to  do  the  same  for  15,000  miles.  The  possibility 
of  actual  competition  for  the  500  miles  cannot 
apply  with  equal  force  as  potential  competition 
to  reduce  the  value  of  the  remaining  14,500 
miles. 

Gross  Income  and  lis  Af't'Iicatwn.— The 
total  railway  capital  of  the  United  States  in 
January,  1906,  was  $10,973,524,903.  The  gross 
income  of  $1,900,846,907,  for  the  year  190S,  was 
applied  as  follows : 

Pay  of  employees $775,321,415 

Fuel  for  locomotives 146.509,031 

Oil,  etc.,  for  locomotives 7,798,642 

Taxes 57.849.509 

Permanent  improvements 4 '.948, 183 

Deductions  and  deficits  in  weak  lines 44.681,341 

Locomotives,  renewals  and  repairs 50.000,000 

Freight  car  renewals  and  repairs 50,000,00a 

Passenger  car  renewals  and  repairs iS.ouo.ooo 

Bridges 20,000,000 

Rails 12,000,000 

Ties       20,000,000 

Ballast '.'['...'.... 10,000,000 

Buildings 15.000,000 

Loss  and  damages 13,726,508 

Payments  for  injuries  to  persons 14.052.125 

Hire  of  equipment,  car  service,  etc 20,253.945 

Rents  for  tracks,  yards  and  terminals...  19.375.696 

Rents  for  buildings  and  other  property..  5. '5'. 803 

Train  and  station  supplies 27,856,669 


Shop  tools  and  repairs $8,739,157 

Legal  expenses 6,783,692 

Stationery  and  printing i  '.,232,465 

Advertising   5.376.3*8 

Miscellaneous  expenses 8,791,765 

Interest  on  bonds 277,891,209 

Dividends 166,176.586 

Surplus  income 49,330,740 

Total $1,900,846,90/ 

Equipage  and  Employees. — -Enormous  quan- 
tities of  rolling  stock  are  required  to  equip  the 
212,000  miles  of  railway  in  the  United  States. 
Locomotives  number  41,000,  of  which  10,000  are 
in  passenger  service,  24,000  haul  freight,  and 
7,000  are  required  for  special  service.  There 
are  37.000  cars  needed  to  move  passengers,  and 
1,600,000  cars  to  carry  freight.  (See  Car  Build- 
ing Industry;  Steel  Car  Industry.)  Were  all 
these  engines  and  cars  in  use  at  the  same  time 
there  would  be  a  passenger  train  for  every  2t 
miles  of  road  in  the  United  States,  and  a  freight 
train  for  every  nine  miles.  End  to  end  the  passen- 
ger equipment  would  make  a  solid  train  500  miles 
long.  The  freight  cars  and  engines  would  make 
another  train  about  9,000  miles  long,  or  nearly 
three  times  the  entire  distance  from  the  Atlantic 
to  the  Pacific.  A  thousand  million  miles  is 
covered  by  the  various  trains  during  the  year  — 
450,000,000  by  passenger  trains  and  550,000,000 
by  freights.  The  mileage  of  the  individual 
freight  cars  makes  a  distance  inconceivably 
great.  They  run  far  enough  to  girdle  the 
earth  at  the  equator  each  minute,  day  and  night, 
every  day  in  the  year,  or  an  aggregate  of 
40,000.000  miles  a  day  and  over  14,000,000,000 
miles  a  year. 

The  freight  trains  of  the  nation  carry  1,250,- 
000,000  tons  of  goods  during  the  year  in  an 
average  haul  of  135  miles  per  ton.  This  means 
that  they  transport  a  total  of  about  170,000,000,- 
000  ton  miles.  With  every  second  of  time  the 
railroads  do  enough  work  to  transport  a  ton  of 
goods  540  miles,  or  half  the  distance  from  New 
York  to  Chicago.  It  would  take  25,000,000 
teams  and  their  drivers  to  do  as  much.  The 
work  performed  by  the  railroads,  if  done  in  the 
old  way,  would  require  two  and  a  half  times  as 
many  horses  and  mules  as  there  are  at  present 
in  the  entire  nation,  and  practically  the  entire 
male  population  over  15  years  old.  On  the 
whole,  so  enormous  are  the  demands  of  our 
modern  civilization,  that  to  feed,  clothe,  shelter, 
and  provide  the  various  needs  and  luxuries  of 
the  people  requires  the  transporting  of  a  ton 
of  goods  280  miles  every  week  in  the  year  for 
each  family  of  the  nation.  The  railroads 
charge  the  enormous  sum  of  $1,250,000,000  a 
year  for  doing  this  work.  Yet  this  is  only  three- 
fourths  of  a  cent  for  carrying  a  ton  of  goods 
a  mile.  This  estimate  does  not  take  account  of 
the  passenger  service.  The  railroads  take  toll 
amounting  to  $400,000,000  a  year  for  carrying 
passengers.  But  to  earn  this  money  they  trans- 
port 700,000,000  passengers  an  average  of  30 
miles  each.  This  is  an  aggregate  of  21,000,- 
000,000  passenger  miles  a  year,  or  700  miles  with 
every  stroke  of  the  clock.  The  railroads  thus 
average  about  two  cents  a  mile  for  each  pas- 
senger carried.  See  Railway  Tariffs;  Rail- 
way (Electric)  Economics;  Railway  Inter- 
change Car  Service. 

To  carry  on  this  enormous  traffic  requires 
an  army  of  1,250,000  men,  and  their  yearly  pay 
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aggregates  $750,000,000.  Among  these  workers 
are  10.000  presidents,  vice-presidents,  general 
managers,  and  other  general  officers,  and  40,000 
general  office  clerks.  There  are  35,000  station 
agents  and  1 10,000  other  station  men.  There 
are  30,000  telegraph  operators.  The  care  of 
tracks  requires  35,000  section  foremen  and 
nearly  300.000  track  walkers.  Watchmen,  flag- 
men, and  the  like,  number  50,000.  To  keep  the 
trains  and  buildings  in  order  requires  40,000 
machinists,  50,000  carpenters,  and  140,000  other 
shop  men.  Tlie  actual  running  of  the  trains 
requires  225,000  men,  or  about  one  in  every  five 
of  the  total  number  of  railroad  employees.  Of 
the  men  50,000  are  engine  men  and  as  many 
more  are  firemen.  There  are  3S,ooo  conductors 
and  some  90,000  other  trainmen. 

Safety  Devices. —  In  the  last  few  years  the 
phenomenal  increase  in  tonnage  hauled  on  Amer- 
ican railways  has  necessitated  the  purchase  of 
more  and  better  engines  and  cars  of  larger 
capacity,  equipped  with  the  best  safety  devices. 
Enormous  sums  have  been  expended  in  taking 
out  curves,  cutting  down  grades,  laying  addi- 
tional main  tracks,  putting  in  new  sidings  and 
providing  improved  terminal  facilities.  (See 
Railway  Engineering;  Street  Railway  Con- 
struction ;  Railway  Passenger  Stations.)  But, 
notwithstanding  all  these  improvements,  many 
lines  find  it  impossible  to  handle  their  business 
with  sufficient  dispatch  to  avoid  congestion. 
This  fact  has  led  many  progressive  American 
railway  managers  to  realize  that  if  they  are  to 
secure  the  best  and  most  economical  returns 
from  the  great  expenditures  made  for  motive 
power,  car  equipment  and  tracks,  suitable  means 
must  be  provided  to  enable  their  trains  to  move 
with  a  minimum  of  delays  and  a  maximum  of 
safety ;  and  this  can  only  be  realized  when 
train  orders  are  supplanted  by  an  up-to-date 
block  system  and  hand-operated  switches  by  a 
modern  system  of  interlocking. 

The  very  highest  development  of  the  art  of 
signaling  has  been  reached  in  this  country,  but 
no  American  railway  line  is  nearly  so  thoroughly 
equipped  with  signaling  as  is  the  average  Eng- 
lish line.  (See  Railway  SiGN-i^LS.)  The  first 
interlocking  plant  installed  on  the  London  and 
Northwestern  railway  was  put  in  service  in 
1859;  14  years  later,  in  1S73,  there  were  in  use 
on  that  line  alone  13,000  levers.  At  the  same 
date  there  was  not  a  single  interlocking  plant 
in  use  in  the  United  States,  the  first  plant  in 
this  country  having  been  installed  in  the  year 
1874,  at  Spuyten  Duyvil  Junction,  in  New  York 
city.  At  the  present  time  there  are  in  use 
on  the  1,800  miles  of  line  of  the  London  and 
Northwestern  railway  approximately  36,000  in- 
terlocked levers,  or  an  average  of  about  20 
levers  per  mile  of  line,  whereas  there  are  only 
about  40,000  in  use  on  all  lines  of  the  United 
States,  or,  approximately,  one  lever  to  five  miles 
of  line. 

The  tests  recently  made  at  West  Seneca, 
N.  Y.,  have  served  to  demonstrate  the  net  re- 
sults attained  in  providing  brakes  and  draft 
gear  fully  adequate  for  service  under  modern 
conditions,  and  to  perfect  other  new  devices  no 
less  important  from  an  economical  and  operating 
standpoint.  During  the  15  years  that  have 
elapsed  since  the  quick-action  automatic  brake 
came  into  general  use  on  freiglit  trains,  the 
average   weight  of  locomdtives  on   drivers  has 


increased  from  roo.ooo  to  200,000  pounds,  and 
their  draw-bar  pull  from  25,000  to  SO,ooo*pound,':. 
Within  the  same  period  the  average  freight  car 
capacity  has  increased  from  40.000  pounds  to 
100,000  pounds ;  and  while  in  1888  50  cars  in  a 
train  was  considered  a  maximum,  now  80  is 
common  and  100  by  no  means  rare.  Reference 
to  these  figures  is  scarcely  needed  to  emphasize 
the  statement  that  brake  apparatus  which  met 
all  requirements  15  or  20  years  ago  is  now 
satisfactory  only  in  inverse  proportion  to  the 
increased  demand  made  upon  it.  So  far  as 
draft  gear  is  concerned  the  proposition  is  self- 
evident. 

Port  Differentials. —  The  Atlantic  seaports  of 
New  York,  viz. :  Philadelphia,  Baltimore,  New- 
port News,  Norfolk,  Wilmington,  Charleston, 
Savannah,  Brunswick,  Jacksonville,  Pensacola, 
Mobile,  New  Orleans,  and  Galveston  are  all 
competitive  with  New  York  and  Boston  for  im- 
port trade.  The  southern  ports  named  contend 
that,  owing  to  various  advantages  enjoy.'d  by 
New  York,  their  business  is  dependent  upcn 
their  ability  to  secure  slightly  lower  inland  rates 
than  those  to  New  York.  This  has  long  been 
admitted  in  practice  by  the  railways,  and  differ- 
ences have  been  made  in  their  favor.  Those 
who  support  the  effort  to  secure  a  new  law  do 
so  because  they  believe  it  would  result  in  the 
prompt  abolition  of  these  differentials  and  so 
enable  Boston  and  New  York  to  secure  a  much 
greater  share  if  not  in  fact  to  monopolize  the 
export  trade  of  the  country.  The  principle  of 
a  fixed  difference  being  now  called  into  ques- 
tion after  26  years  of  more  or  less  irregular 
use  speaks  volumes  for  the  vitality  of  the  ar- 
rangement. 

Private  Car  Lines. —  In  reference  to  the 
agreements  between  railroad  companies  and  the 
owners  of  private  cars,  it  may  be  accepted  as 
true  that  such  agreements  are  in  the  main 
equitable,  and  favorable  to  the  public  so  far  as 
the  peculiar  circumstances  of  the  case  permit. 
The  contentions  which  the  private  car  lines  are 
now  making  may  have  some  justification.  Per- 
haps being  only  indirectly  engaged  in  interstate 
commerce  they  may  not  be  subject  to  the  law 
as  it  stands.  That  is  a  question  for  judicial 
determination.  But  there  can  be  no  reasonable 
doubt  that  it  is  within  the  power  of  Congress 
to  say  that  these  private  car  lines  shall  be  re- 
garded as  engaged  in  interstate  commerce  and 
thus  subjected  to  the  statutes  regulating  such 
commerce.  It  cannot  be  admitted  that  private 
companies  may  be  organized  to  carry  on  a  regu- 
lar system  of  transportation  between  the  States, 
establishing  what  rates  they  please  for  the 
service  and  practising  discriminations  contrary 
to  law,  without  being  subject  to  any  restraints 
or  control  or  regulation.  To  concede  that  would 
be  to  give  warrant  for  monopoly  with  the  priv- 
ilege of  unrestricted  abuses.  The  private  car 
lines  are  unquestionably  engaged  in  interstate 
commerce.  The  cars  of  these  lines  transport 
products  between  the  States  and  the  fact  that 
they  are  leased  to  the  railroads  does  not  affect 
the  character  of  their  service. 

Government  Control. —  Government  control 
and  operation  are  legally  justifiable,  if  at  all. 
under  the  commerce  clause  of  the  Constitution. 
But  under  judicial  interpretation  the  power  con- 
ferred by  that  clause  is  already  so  swollen  as  to 
dwarf  almost  every  other  national  power.     Its 
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original  purpose  and  scope  were  to  prevent 
hostile  commercial  legislation  by  one  State  as 
against  another  and  to  make  all  the  States  but 
one  country  in  their  commercial  relations  with 
foreign  nations.  On  this  comparatively  slight 
foundation  has  been  built  an  edifice  at  sight  of 
which,  could  it  have  been  brought  within  their 
vision,  the  framers  of  the  Constitution  would 
have  stood  aghast  and  which  would  have 
doomed  the  Constitution  to  inevitable  defeat. 
Under  the  present  construction  of  the  power, 
liberties  and  rights  of  contract  once  deemed  in- 
violate are  subordinated  to  its  e.xercise  and  are 
not  even  protected  bj-  the  constitutional  amend- 
ments adopted  for  that  express  purpose.  If 
Congress  might  lawfully  do  it,  it  certainly  would 
be  wise  for  that  body  to  pause  before  making 
the  experiment  of  endowing  a  commission  with 
a  jurisdiction  which  might  well  make  it  more 
powerful  than  the  government  itself.  That  the  . 
tendency  in  that  direction  would  be  strong  ad- 
mits of  no  question.  To  have  even  a  semblance 
of  competency  the  commission  must  have  a 
reasonably  permanent  tenure  of  office.  Its  au- 
thority would  grow  with  every  year  of  its  life, 
and  before  any  long  time  would  make  its  mem- 
bers the  most  important  body  of  men  in  the 
country.  No  industry  could  afford  not  to  be 
in  touch  with  such  commission,  and  every  cor- 
poration, association,  firm,  or  individual  engaged 
in  important  commercial  or  manufacturing  en- 
terprise would  be  compelled  to  cater  to  it.  In 
alliance  with  more  or  less  of  the  great  indus- 
tries, it  would  be  in  a  position  to  influence 
political  conditions  and  to  make  itself  strongly 
felt  in  the  choice  of  Presidents  and  Congresses 
and  Judges.     See  Railw.w  Economics. 

The  new  construction  projects  now  being 
launched  borrow  a  peculiar,  though  it  may 
prove  an  ephemeral,  interest  from  the  coinci- 
dence that  now  the  academic  controversy  which 
has  raged  for  two  decades  over  government  reg- 
ulation of  railroad  freight  rates  has  suddenly 
transformed  itself  into  an  acutely  real  legisla- 
tive issue.  The  spectacle  of  railroad  presidents 
dividing  their  busy  hours  between  signing  orders 
for  the  construction  of  main  lines  and  dictating 
apprehensive  protests  against  destruction  by  con- 
fiscation would  be  amusing  if  the  subject  were 
a  less  important  one.  Apparently  the  possibility 
of  plenary  rate-making  power  in  the  hands  of 
a  Federal  tribunal  gives  none  of  them  a  trem- 
bling heart.  The  country  wants  rate  regulation, 
but  still  more  does  it  wart  new  railroads,  effi- 
cient railroads,  and  prosperous  railroads.  See 
.^MERic.^N  Street  Railways;  Traction,  Elec- 
tric; Railways,  Elevated;  Railw.\ys,  Hinu 
Speed;  Subways,  Etc. 

Edward  S.  Farrow. 
Consulting  Railroad  Eiiginci-i: 


Railway  Tariffs.  The  low  cost  of  railwray 
service  as  compared  with  other  forms  of  land 
transportation  constitutes  the  principal  element 
in  its  superiority,  and  consequently  the  efficiency 
of  this  means  of  moving  persons  and  property 
may  be  most  simply  and  fully  expressed  in  terms 
of  railway  tariff.  The  amount  of  the  charge 
for  any  particular  service  is  the  product  of  a 
definite  rate  applicable  between  the  points  of 
origin  and  destination,  or  for  the  distance  trav- 
ersed, and  to  the  commodity  or  class  of  pas- 
sengers carried  multiplied  by  the  number  of  per- 
sons or  the  weigh*  of  the  freight.  Passenger 
and  freight  schedules  showing  the  rates  charged 
between  all  points  reached  and  on  all  classes  of 
traffic  are  published  by  every  railway  and  large 
numbers  of  "joint"  schedules  are  also  necessary 
to  inform  the  public  as  to  the  rates  available 
over  routes  formed  by  two  or  more  connecting 
railways.  Rate  schedules  have  been  quite  aptly 
defined  as  a  device  for  getting  back  the  very 
large  aggregate  expenditure  necessary  for  pro- 
ducing this  form  of  transportation  in  an  enor- 
mous multitude  of  small  and  separate  payments. 
Some  appreciation  of  the  truth  of  this  can  be 
obtained  from  railway  statistics.  The  number 
of  passengers  carried  by  the  steam  railways  of 
the  United  States  during  the  12  months  which 
ended  with  30  June  1902  was  649.878,505  and 
the  number  of  tons  of  freight  1,200,315,787.  The 
total  service  in  carrying  passengers  was  equiv- 
alent to  moving  19,689,937,620  passengers  one 
mile  and  the  freight  service  to  moving 
157,289,370,053  tons  of  freight  the  same  distance. 
The  average  charge  exacted  per  passenger  was 
60  cents,  or  at  an  average  rate  of  19.86  mills  per 
mile  traversed  while  the  average  charge  per  ton 
of  freight  carried  vi-as  $1.03  or  at  an  average 
rate  of  7.57  mills  per  mile.  The  delicacy  of  ad- 
justment attained  is  apparent  when  it  is  real- 
ized that  a  difference  of  one  mill  per  passenger 
and  per  ton  of  freight  per  mile  would  have 
amounted  to  $176,979,308  or  12.57  per  cent  more 
than  the  amount  of  all  railway  dividends  paid 
during  the  year. 

Passengers  are  classified  for  rate-making  pur- 
poses according  to  the  quantity  of  transporta- 
tion which  they  purchase  and  the  relation  which 
their  travel  bears  to  the  development  of  the  ter- 
ritory and  traffic  tributary  to  the  carrying  line. 
Thus  suburban  passenger  traffic  is  treated  with 
especial  liberality  and  accorded  very  low  rates 
because  populous  and  prosperous  suburbs  con- 
tribute profitably  to  both  the  passenger  and  the 
freight  traffic  of  the  lines  along  which  they  ex- 
ist. Suburban  passengers  are  also  to  be  re- 
garded as  wholesale  and  permanent  purchasers 
of  transportation  and  are  entitled  to  special 
consideration  on  that  account.  Similar  reasons 
justify  lower  rates  for  commercial  travelers  and 
to  persons  seeking  homes  in  newly  opened  terri- 
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tory.  The  wholesale  principle  alone  accounts 
for  lower  charges  for  parties  of  two  or  more, 
return  trip  tickets,  and  for  especially  long  dis- 
tances. It  is  also  desirable  to  recognize  the 
degree  of  elasticity,  as  to  the  volume  of  traffic 
supplied,  of  different  groups  of  actual  or  poten- 
tial patrons.  Those  who  would  not  travel  at  all 
at  the  ordinary  rates  may  be  induced  to_  travel 
in  large  numbers  to  conventions,  etc.,  if  quite 
low  rates  are  made  available  for  those  purposes. 
Railways  can  often  make  these  rates  with  profit 
to  themselves  and  to  their  regular  patrons  pro- 
vided they  can  do  so  without  unduly  interfer- 
ing with  their  ordinary  revenue.  It  is  because 
the  ticket-broker  or  "scalper"  interferes  with  the 
effort  to  keep  the  different  classes  of  travel 
separate,  for  rate-making  purposes,  that  his  ex- 
istence renders  railway  officers  reluctant  to 
grant  otherwise  desirable  concessions  to  special 
traffic.  The  profits  of  these  dealers  are  really 
commissions  for  fraudulently  transferring  pas- 
sengers from  the  classes  in  which  they  legiti- 
mately belong  to  other  classes  the  members  of 
which  are  entitled  to  lower  rates;  a  practice 
whose  possibility  obviously  tends  to  restrict  the 
number  of  low  rates  offered  to  the  public. 

In  general,  regular,  one-way  passenger  rates 
over  any  railway  are  proportional  to  the  mile- 
age traveled,  although  differences  are  made  by 
great  systems  traversing  regions  widely  vary- 
ing in  respect  to  density  of  population  and  other 
traffic  conditions,  and  there  is  a  natural  tend- 
ency toward  lowering  the  average  per  mile  as 
the  distance  increases.  Excursion  rates,  commu- 
tation, and  other  special  tickets  are  usually,  but 
not  always,  sold  at  rates  based  in  some  way  upon 
the  single  one-way  fares.  It  is  commonly 
known  that  there  has  been  a  very  notable  and 
substantially  continuous  decline  in  American 
railway  freight  rates  but  the  general  belief  is 
that  there  has  been  no  similar  movement  in 
passenger  rates.  As  a  matter  of  fact  the  quality 
of  passenger  service  is  now  much  higher  than 
it  was  30  years  ago  and  little  if  any  real  com- 
parison is  practicable  among  rates  applying  be- 
tween the  same  points  during  different  decades. 
It  is  worth  noting  that  while  passenger  charges 
have  either  declined  or  remained  stationary  the 
cost  of  nearly  every  other  incident  of  travel  has 
advanced.  Thus  the  rate  for  a  single  trip  be- 
tween Boston  and  New  York  is  the  same  now 
as  during  the  year  in  which  the  Astor  House, 
then  the  finest  hotel  in  America,  was  opened, 
but  the  standard  rate  per  diem  for  room  and 
meals  at  the  Astor  House  was  only  $2.50  or  pre- 
cisely the  figure  which  is  now  the  minimum 
price  of  a  room  alone  at  the  first-class  hotels 
of  New  York.  Yet  no  one  will  deny  that  the 
difference  in  comfort  between  the  hotel  of  1848 
and  that  of  1904  is  far  less  than  that  which  sep- 
arates the  passenger  journey  of  the  earlier  from 
that  of  the  later  year.  In  848  a  trip  from  New 
York  to  Philadelphia  took  five  hours  and  cost 
$4,001  it  is  now  made  in  two  hours  and  costs 
$2.50.  The  rate  from  Philadelphia  to  Balti- 
more has  decreased  from  $3.00  to  $2.80  in  the 
same  period  and  the  time  from  six  hours  to  two. 
The  table  on  the  preceding  page  shows  the  aver- 
age receipts  in  cents  and  decimals  of  a  cent  per 
passenger  mile  during  the  different  years  indi- 
cated for  the  United  States  and  for  several  im- 
portant railways,  those  for  the  years  during 
which  gold  was  at  a  premium  having  been  re- 
duced to  their  equivalents  in  gold. 


The  average  in  the  foregoing  for  the  United 
States  in  1872  represents  44.16  per  cent  of  the 
mileage  then  existing  in  this  country,  that  for 
1877  represents  66.77  per  cent,  that  for  1882, 
75.27  per  cent,  and  that  for  1887,  75.35  per  cent. 
For  later  years  substantially  all  the  railway 
mileage  of  the  country  is  represented.  If  the 
omitted  mileage  could  be  included  for  the  earlier 
years,  it  would  undoubtedly  raise  the  averages 
materially. 

Freight  is  also  classified  for  rate-making  pur- 
poses, although  the  commodities  which  move  in 
the  greatest  volume  like  grain,  coal,  ore,  cotton, 
lumber,  etc.,  are  usually  excluded  from  the 
classifications  applicable  in  the  regions  in  which 
they  move  most  freely  and  given  "special  com- 
modity" rates.  Owing  to  the  stress  of  competi- 
tion partly  that  among  lines  of  railway  connect- 
ing the  same  points  of  origin  with  the  same 
destinations,  but  much  more  that  among  the 
many  and  often  widely  separated  routes  of  trans- 
portation, water  as  well  as  rail,  that  are  allied 
to  different  producing  regions  whose  products 
find  entrance  to  the  same  or  competing  markets 
freight  rates  are  much  less  likely  than  passen- 
ger rates  to  be  proportioned  to  the  distances 
traversed  or  to  conform  to  any  arbitrary  rule  of 
adjustment.  This  is  especially  true  of  the  rates 
on  the  great  staple  articles  of  commerce  to 
which  special  commodity  rates  are  commonly 
applied.  For  a  great  many  years,  however,  there 
have  been  certain  well-established  rules  of  rate- 
making  which  have  governed  nearly  all  charges 
within  the  regions  to  which  they  are  applied. 
Thus  substantially  all  through  traffic  in  the  re- 
gions north  of  the  Ohio  and  Potomac  rivers  and 
east  of  the  Mississippi  River,  if  it  crosses,  go- 
ing either  to  the  eastward  or  to  the  westward, 
a  line  beginning  at  Toronto  and  drawn  south- 
ward through  Buffalo,  Erie,  Pittsburg,  Wheel- 
ing and  Parkersburg  to  Huntington,  W.  Va.,  is 
charged  for  at  rates  derived  from  the  contem- 
poraneous rates  on  similar  traffic  shipped  be- 
tween New  York  and  Chicago.  This  is  attained 
by  fixing  certain  arbitrary  differentials  which 
are  to  be  added  to  or  subtracted  from  the  rates 
to  or  from  New  York  if  the  business  is  des- 
tined to  or  comes  from  other  important  cities 
east  of  the  Alleghany  Mountains,  by  grouping 
the  smaller  towns  and  cities  in  this  region  with 
the  larger  ones  at  the  same  rates  and  by  as- 
signing certain  percentages  of  the  Chicago-New 
York  rates  to  all  stations  west  of  the  Alle- 
ghanies.  Thus  if  the  rate  on  grain  from  Chi- 
cago to  New  York  is  20  cents  per  100  pounds, 
the  rate  to  Philadelphia  will  be  two  cents 
lower  or  18  cents  and  that  to  Baltimore  17 
cents.  The  same  differentials  would  be  used 
no  matter  how  high  or  low  the  grain  rate  to 
New  York  might  go.  If  it  should  be  25  cents 
the  Philadelphia  rate  would  be  23  and  the 
Baltimore  rate  22;  if  15,  Philadelphia  would  have 
a  rate  of  13  cents  and  Baltimore  one  of  12 
cents.  If  a  shipment  originates  at  Indianapolis 
and  is  destined  to  New  York  the  rate  charged 
is  93  per  cent  of  the  rate  which  would  have  been 
applied  had  it  originated  at  Chicago.  On  a  ship- 
ment from  Cincinnati  to  New  York  87  per  cent 
of  the  Chicago-New  York  rate  is  charged,  on 
one  from  Cleveland.  71  per  cent,  on  one_  from 
Detroit  78  per  cent,  on  one  frorn  Peoria  lio 
per  cent,  and  on  one  from  East  Saint  Louis  116 
per  cent.     Every   railway   station   in  this  terri- 
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tory  has  assigned  to  it  a  particular  percentage. 
When  business  originating  at  a  percentage  point 
is  destined  to  some  other  city,  east  of  the  western 
trunk  line  termini,  than  New  York,  the  custom- 
ary differential  is  applied  to  the  proper  percent- 
age of  the  Chicago  to  New  York  rate.  Nearly 
all  rates  on  traffic  to  or  from  points  west  of  the 
Mississippi  River  are  made  by  adding  to  the 
rates  to  a  point  on  the  east  bank  of  the  river 
the  percentage  rates  from  thence  to  destination. 
Sometimes,  however,  the  combinations  are  based 
upon  Chicago  or  some  other  percentage  point 
not  on  the  river. 

In  the  territory  east  of  the  Mississippi  River 
and  south  of  the  Ohio  and  Potomac  Rivers  rates 
are  generally  made  upon  the  "basing  point"  sys- 
tem. According  to  this  system  certain  prom- 
inent cities,  Atlanta,  Augusta,  Montgomery, 
Birmingham,  Macon,  and  others  are  selected  and 
given  relatively  low  through  rates.  The  car- 
riers contend  that  these  selections  are  not  arbi- 
trarily made,  but  that  they  are  based  upon  the 
competition  of  rival  transportation  routes,  and 
commercial  conditions  of  controlling  force.  In 
making  rates  from  or  to  points  not  designated 
as  basing  points  the  local  rates  from  a  basing 
point  to  the  destination  of  the  traffic  are  com- 
bined with  those  to  the  basing  point.  It  is  the 
practice  invariably  to  allow  the  lowest  possible 
combination  on  any  basing  point  even  though 
the  traffic  may  not  pass  through  that  point.  As 
an  example  of  this  method  of  rate-making  the 
rates  to  Montgomery  and  Calhoun,  Ala.,  may 
be  cited.  The  rate  from  New  York  to  Mont- 
gomery on  articles  classified  as  first-class  in  the 
Southern  classification  of  freight  is  $1.14  per 
100  pounds,  Montgomery  being  a  basing  point. 
The  first-class  rate  from  Montgomery  to  Cal- 
houn is  26  cents  per  100  weight  and  the  rate 
from  New  York  to  Calhoun  is  the  sum  of  these 
rates  or  $1.40.  The  same  system  is  commonly 
applied  even  though  the  destination  is  nearer 
the  point  of  origin  than  the  basing  point  but 
along  a  few  lines  the  practice  has  been  aban- 
doned and  the  rates  to  the  basing  points  made 
the  maximum  while  in  others  the  amounts  added 
are  arbitraries  somewhat  lower  than  the  full 
local  rates. 

The  classification  of  freight  constitutes  an 
important  feature  of  rate-making.  Three  great 
classifications  are  in  use  throughout  the  country, 
while  a  few  roads  still  maintain  their  own  local 
classifications  and  a  few  state  railway  conirnis- 
sions  impose  their  own  ideas  of  classification 
upon  the  railway  traffic  over  which  they  have 
jurisdiction.  The  Official  Classification  is  ap- 
plied to  nearly  all  traffic,  except  that  accorded 
special  commodity  rates,  in  the  region  generally 
described  as  east  of  Lake  Michigan,  Chicago, 
and  the  Mississippi  River  and  north  of  the  Ohio 
and  Potomac  rivers.  The  excepted  traffic  is 
that  wholly  within  the  State  of  Illinois  where 
there  is  a  classification  promulgated  and  en- 
forced by  the  State  Railroad  and  Warehouse 
Commission  and  between  certain  points  served 
by  the  Boston  and  Maine  Railway.  It  is  also 
applied  to  the  local  traffic  of  the  Chesapeake  and 
Ohio  and  the  Norfolk  and  Western  railways 
and  to  certain  of  the  through  business  ex- 
changed by  these  companies  with  their  northern 
connections.  The  Southern  Classification  ap- 
plies generally  in  the  territory  south  of  the  Ohio 
and  Potomac  rivers  and  east  of  the  Mississippi 
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River,  but  many  of  the  railways  in  this  region 
have  their  own  classifications  for  local  business 
and  the  States  of  North  Carolina,  Florida,  and 
Georgia  have  imposed  classifications  made  by 
legislative  authority  upon  the  local  business 
within  their  several  boundaries.  The  Western 
Classification  applies  west  of  Lake  Michigan, 
Chicago,  and  the  Mississippi  River  and  to  all 
classified  traffic  to  and  from  the  Pacific  Coast. 
There  is,  however,  a  state  commissioners'  classi- 
fication in  Iowa  and  most  of  the  traffic  ex- 
changed with  the  Pacific  Coast  is  moved  on 
special  commodity  rates.  Each  of  these  classifi- 
cations has  resulted  from  the  consolidation  of  a 
large  number  of  earlier  classifications  the  sep- 
arate existence  of  which  formerly  added  greatly 
to  the  complexity  of  the  railway  rate  situation 
in  their  respective  territories.  Further  con- 
solidation has  been  advocated  and  to  the  super- 
ficial view  seems  in  the  direction  of  simplicity, 
but  those  fairly  cognizant  of  the  diversity  of 
the  commercial  and  traffic  conditions  respectively 
governing  in  the  three  great  divisions  of  the 
country  covered  by  the  separate  classifications 
now  in  use  are  inclined  to  doubt  the  wisdom  of 
attempting  unduly  to  hasten  the  natural  trend 
toward  uniformity.  The  Official  Classification 
has  nominally  six,  but  actually  eight  classes,  the 
Southern  has  15  and  the  Western  10.  Each 
of  these  classifications  provides  different  ratings 
for  many  of  the  commodities  which  it  includes, 
according  to  whether  they  are  shipped  in  car 
load  quantities  or  in  smaller  volume  and  in  all 
of  them  the  same  articles  are  often  accorded 
different  treatment  when  differently  packed  or 
otherwise  prepared  for  shipment.  The  follow- 
ing table  presents  interesting  data  concerning 
these   classifications. 
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Classification 

Num- 
ber 
of 
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in- 

cl'd 

Items 

rated 

regardless 

of 
quantity 
shipped 

Items 
given 
dilTerent 
ratings 
for  carload 
and  less 
than  car- 
load ship- 
ments 

Items 
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for  carload 
shipments 

only 

Num- 
ber 

Per 

cent 

of 

total 

Num- 
ber 

Per 

cent 

of 

total 

Num- 
ber 

Per 

cent 

of 

total 

Official    

Southern    .... 
Western    

9370 
3664 
8044 

1722 
1260 
2366 

18.37 
34.39 
29.41 

7492 
533S 

79.96 
63.65 
66.34 

156 

72 

342 

1.67 
1 .96 
4.25 

Discriminations  in  favor  of  shipments  in  car 
load  quantities  are  eminently  just  and  proper  as 
such  shipments  are  much  more  economically 
handled  than  those  in  less  than  carload  quan- 
tities and  their  increase  means  the  more  effective 
utilization  of  the  transportatioir  facilities  which 
are  available.  That  there  is  a  tendency  toward 
increasing  the  number  of  these  discriminations 
may  be  seen  from  the  following  statement  which 
show  the  number  of  items  in  each  classification 
and  the  numbers  with  regard  to  wliich  such 
differences  were  made,  for  the  years  1887  and 
1902. 

It  should  be  understood  that  the  increase  in 
the  number  of  items  classified  does  not  so  much 
indicate  an   increasing  complexity  and  diversifi- 
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RATES 

E.\STVVARD, 

CHICAGO  TO    NEW   YORK. 

January  ist 

Flour 

Wheat 

Corn 

Live  cattle 

Dressed  beef 

Live  hogs 

Dressed  hogs 

in  refrigeratoi 

cars 

iS67* 

1872' 

1877' 

,88j 

90 
6S 
30 

20 
30 

25 
^0 
I7>^ 

90 
65 
30 
20 
30 
25 
20 
i6t 

90 
6s 
30 

20 
30 
25 

20 

i6Mt 

25 
35 
28 
28 
28 

65 

^5 
45 

45 
45 

25 
35 
30 
30 

30 

1887 

11 
45 
45 

189^ 

1897 

*  Rates  for  these  years  are  expressed  in  currency, 
t  For    e.xport;    if    for    domestic    consumption,    17^. 

cation  of  freight  traffic,  although  it  represents 
some  growth  in  that  direction,  as  it  does  a  more 
complete  recognition  of  the  importance  to  the 
carriers,  and  through  them  to  the  public,  of 
securing  those  forms  of  preparation  for  shipment 
which  are  most  convenient  in  handling.  Proper 
preparation  is  encouraged  by  discriminations  in 
the  classification  which  accord  more  favorable 
ratings  to  the  same  articles  when  they  are  packed 
in  the  most  convenient  form  than  when  less 
desirably  prepared. 


t  For  export;  if  for  domestic  consumption,   17. 


Name 

Number  of 
items 

Items   given    different 
ratings   for  shipments 
in  carload  and    in   less 
than  carload  quan- 
tities 

OF 

Classification 

1887 

1902 

1887 

1902 

Num- 
ber 

Per 
cent 

of 
total 

Num- 
ber 

Per 
cent 
of 

total 

Official    

2840 
1177 
1672 

9370 
3664 
8044 

I  lOI 

175 
666 

35.60 
14.87 
39-83 

7492 
2332 
5336 

79.96 
63.65 
66.34 

Southern 

In  less  than 
carload    quantities 

In   carload 
quantities 

Commodity 

1867 

1902 

1867 

1902 

Dry  goods    

Cotton      piece 

goods    

Boots  and  shoes. 
Tea     

137 

137 
137 
137 
137 
137 

137 

60 

117 

117 
117 
117 
60 
60 
60 

75 

57 
75 
75 
75 
75 

57 
35 

50 

42 
42 
42 
39 
35 
35 

137 

137 
137 
137 
137 
137 

137 

60 

117 

117 
117 
117 
60 
60 
60 

75 

57 
75 
75 
75 
65 

30 

Drugs     

Furniture    

Agricultural    im- 
plements   .... 
Lead    

Bagging     

Crockery      and 
earthenware  .. 

Coffee     

Starch     

35 

30 

25 
25 

25 

Molasses    

Rice    

30 

25 

Freight  rates  in  the  United  States  have 
shown  a  decided  and  continuous  downward 
tendency  and  even  during  the  recent  years  of 
high  prices  and  corresponding  decline  in  the 
value  of  the  medium  in  which  charges  are  paid 
there  has  been  but  little  interruption  of  this 
tendency.  The  most  important  of  all  changes 
are  those  affecting  the  rates  between  New  York 
and  Chicago  because  of  their  use  as  the  basis 
of  other  rates,  which  has  been  e-xplained,  and 
their  relation  to  the  export  trade  of  the  country. 
The  following  statement  shows  comparisons  be- 
tween the  average  rates,  in  cents  per  100 
potmds,  collected  on  shipments  of  the  articles 
named  from  Chicago  to  New  York  in  1867  and 
in  igo2: 


Rates  eastward;  from  Chicago  to  New  York 
are  of  similar  significance  and  importance,  but 
while  the  greater  portion  of  westward  traffic 
is  classified  the  larger  part  in  bulk  and  value  of 
that  moving  eastward  is  carried  at  special  com- 
modity rates.  The  statement  above  shows  some 
of  the  more  important,  the  rates  being  in  cents 
per  100  pounds  and  applicable  to  carload  ship- 
ments only. 

A  more  complete  presentation  of  the  history 
of  railway  rates  than  is  practicable  here  would 
show  reductions  in  the  case  of  nearly  every 
locality  and  article  of  traffic.  In  the  absence  of 
such  a  presentation  the  nearest  possible  approxi- 
mation to  an  accurate  measure  of  the  down- 
ward tendency  is  to  be  attained  through  com- 
parisons of  the  average  receipts  per  ton  per  mile. 
Such  comparisons,  the  averages  being  expressed 
in  cents  and  decimals  of  a  cent,  appear  in  the 
statement  below. 

The  _  averages  for  the  United  States  in  the 
foregoing  represent  48.27  per  cent  of  the  rail- 
way mileage  of  the  country  for  1872;  60.10  per 
cent  for  1877 ;  75.41  per  cent  for  1882 ;  75.7,3  per 
cent  for  1887  and  substantially  the  entire  mileage 


COMPARISON   OF   AVERAGE   RECEIPTS    PER 

TON    PER 

MILE. 

Year 

The 

United 
States 

Boston 

& 
Maine 

New 

York 

Central 

& 

Hudson 

River 

Penn- 
sylvania 
R.R. 

Lake 

Shore 

& 

Michigan 

Southern 

Pitts- 
burg, 
Fort 
Wayne 

& 
Chicago 

Illinois 
Central 

Louis- 
ville 
& 
Nashville 

Chicago 
Rock 
Island 

& 
Pacific 

Chicago, 

Mil^ 

waukee 

& 

Saint 

Paul 

South- 
ern 
Ry. 

Union 
Pacilic 

j872*. 
1877*- 
1882  •. 
1887  .. 
1892  .. 
1897  .. 

i902    .  . 

1.846 
1.286 
1.102 
.984 
.898 
■  798 
•  757 

3.491 
2.183 
2.405 
2.217 
1.508 
1.450 
I.I  19 

1.422 

•  954 
.738 
.782 

•  699 

•  679 
.632 

1.304 

•  954 
.874 
.730 

•  647 
.561 

•  590 

1.227 
-813 

.670 
.602 

•  538 

•  503 

1.264 

1.024 
.752 

.670 
.600 
.610 

■  •923 
1. 719 
1.417 
1.087 
.908 
.671 
.622 

2.053 
1.382 
1.349 
1.075 
.948 
.791 
•744 

2.229 
1.563 
1. 281 
1. 012 
1-055 
•958 
1034 

2.177 
■  •949 
1. 481 
1.089 
1.026 
1.008 
.840 

4.429 
2-747 
1.950 
1.920 
1.355 
.976 
.931 

2.390 
2.135 

2.102 
1. 213 
1. 081 
.962 
■979 

•In 

sold. 
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for  the  later  years.   If  the  averages  of  the  earlier 
years  could  be  made  to  represent  all  the  mile- 
age of  those  years,  they  would  be  higher. 
H.  T.  Nevvcomb, 
Author  of  'Railway  Economics.' 

Railway  Traffic.  The  amount  of  traffic 
that  can  be  handled  over  a  railroad  has  been 
greatly  increased  by  the  use  of  the  telegraph 
and  telephone  for  dispatching  trains,  by  the 
adoption  of  electric  and  other  highly  improved 
signals,  and  by  the  possibility  of  running  both 
passenger  and  freight  trains  at  higher  speeds  as 
the  result  of  having  more  powerful  locomotives 
and  power-brakes  operated  from  the  engines. 
The  vast  improvements  in  travel  and  traffic  have 
resulted  quite  as  much  from  the  progressive 
adoption  of  the  vehicle  to  the  service  to  be  per- 
formed, as  from  betterments  in  the  road-bed  and 
locomotive. 

No  matter  what  the  resources  of  a  country 
may  be,  the  transportation  problem  is  always 
vital,  because  without  proper  transportation 
facilities  markets  cannot  be  made  or  maintained. 
The  buyer  is  always  anxious  for  the  early  re- 
ceipts of  his  freights,  and  countries  prosper  in 
proportion  to  the  time  saved  on  freights  trans- 
ported, because  time  saved  means  a  reduction 
in  expense  in  the  interest  account.  The  rail- 
road must  accept  lading  when  accompanied  by 
proper  billing  instructions,  and  by  law  is  obli- 
gated to  transport  it  in  a  reasonable  manner, 
giving  reasonable  service  between  initial  point 
and  final  destination,  said  service  to  be  in  accord 
with  the  contract,  it  being  additionally  recog- 
nized that  every  allowance  made  in  the  freight 
rate  is  an  allowance  made  in  the  obligation  of 
the  railroad  for  service,  and  that  reasonable 
service  cannot  be  rated  the  same  on  commodity 
freights  as  it  is  on  freights  of  the  higher  classes. 
The  entire  organization  of  a  railroad  is  to  the 
end  of  the  movement  of  the  individual  car,  and 
every  expense  is  in  relation  to  the  earning 
capacity  of  the  car. 

Sources  of  Revenue. —  Steam  railroads  derive 
their  principal  source  of  revenue  from  hauling 
freight.  In  1905  the  receipts  of  the  Pennsyl- 
vania Railroad  Company  from  freight  traffic 
were  $100,093,828,  while  the  receipts  from  pas- 
senger traffic  were  but  $27,392,393.  This  result 
was  accomplished  although  the  gross  receipts  for 
hauling  the  average  freight  train  for  a  mile  were 
$2,996  at  a  cost  of  $2.11,  making  the  net  profit 
about  88  cents.  In  view  of  the  tendency  now  to 
electrify  railroads  in  order  that  the  passenger 
traffic  may  be  handled  with  greater  speed,  with 
more  frequent  service  of  cars  and  possibly  with 
more  safety,  and  the  tendency  also  in  some 
States  to  cause  a  reduction  in  passenger  fares, 
it  becomes  a  question  whether  in  a  few  years 
the  passenger  business  will  not  be  entirely  sepa- 
rated from  that  of  carrying  freight,  at  least  so 
far  as  it  may  be  divorced  without  endangering 
charter  rights. 

Cars. —  The  use  of  private  cars  at  the  present 
time  may  be  divided  into  two  general  classes, 
those  in  which  the  property  of  the  owner  of  the 
cars  is  transported,  and  those  in  case  of  which 
the  owner  is  not  interested  in  the  contents  of 
the  car.  In  the  first  case  the  shipper  owns  the 
car,  and  the  car  is  ordinarily  only  used  for  the 
carriage  of  the  property  of  the  owner.  In  the 
second  class  the  cars  are  usually  owned  by  some 


private  car  company,  which  constructs  or  pur- 
chases the  car,  keeps  it  in  repair,  and  leases  it 
to  the  railroad  company.  The  use  of  the  private 
car  originated  in  the  necessity  for  special  equip- 
ment to  serve  a  particular  purpose.  Live  stock, 
for  example,  is  transported  over  long  distances. 
In  the  course  of  such  transportation  the  animal 
shrinks  in  weight  and  deteriorates  in  selling 
quality,  besides  suffering  from  want  of  water, 
and  from  crowding  and  trampling.  Hence,  the 
dictates  of  both  interest  and  humanity  require 
that  the  animal  should  be  transported  as  com- 
fortably as  possible.  And  this  has  lead  to  many 
attempts  to  devise  a  car  in  which  stock  could 
be  fed,  watered,  and  carried  without  injury. 
When  the  inventor  of  such  a  car  has  in  the  past 
approached  the  railroad  manager  with  his  in- 
vention, he  has  generally  been  informed  that  the 
railroad  had  no  money  with  which  to  experi- 
ment, but  that  if  this  car  when  constructed  and 
ready  for  use  would  fulfill  his  representations 
the  railroad  would  be  glad  to  hire  it  for  a  fair 
rental.  This  has  brought  about  the  organization 
of  a  number  of  companies  for  the  construction 
and  operation  of  stock  cars.  The  same  thing 
has  been  true  of  the  refrigerator  car.  When  the 
necessity  for  such  a  car  first  became  evident, 
various  designs  were  brought  forward.  Here 
again  railroad  managers  were  reluctant  to  in- 
vest their  money  in  what  was  largely  in  the 
nature  of  an  experiment.  The  result  was  that 
these  cars  came  to  be  constructed  by  private 
companies,  which  leased  the  cars  to  the  railroads 
in  the  same  manner  that  the  stock  cars  were  pro- 
vided. 

Prior  to  the  advent  of  the  steel  car,  the 
greatest  maximum  capacity  of  a  car  occupying 
30  feet  of  track  was  60,000  pounds,  and  the 
weight  of  this  car  was  approximately  40,000 
pounds,  so  the  percentage  of  live  load  to  dead 
weight  was  as  1Y2  to  I,  or  of  the  total  weight 
of  a  train  60  per  cent,  was  paying  load  and  40 
per  cent,  dead  weight.  With  the  steel  car  :t  is 
possible  to  load  100,000  pounds,  or  50  tons,  on  a 
car  weighing  38,000  pounds,  or  19  tons,  which 
increases  the  proportion  of  paying  load  to  dead 
weight  to  2y2  to  I,  or  to  approximately  75  per 
cent,  of  total  weight.  Nor  is  the  increase  in 
percentage  of  weight  per  car  the  only  benefit 
derived  from  the  increased  capacity.  The  50- 
ton  car  occupies  no  more  space  upon  the  track 
than  the  30-ton  car,  so  the  actual  capacity  of 
sidings  and  track  room  is  almost  double. 
Naturally,  an  increase  in  weight  of  rails  and  in- 
crease in  hauling  capacity  of  locomotives  fol- 
lows the  increased  tonnage  capacity  of  the  cars. 
The  train  load  is  increased  not  only  by  increas- 
ing the  capacity  of  the  cars,  but  by  diminishing 
the  number  of  empty  cars  hauled  and  by  en- 
deavoring to  load  all  cars  to  their  full  capacity. 

The  large  capacity  car,  both  coal  and  box, 
reduce  the  cost  of  operation  if  properly  handled, 
but  so  long  as  light,  bulky  commodities  are 
shipped,  just  so  long  will  there  be  a  difference  in 
drawbar-pull  on  light  and  heavy  cars  to  contend 
with  even  when  all  cars  are  of  uniform  large- 
capacity,  and  the  method  of  basing  on  average 
performance  will  be  as  far  as  ever  from  secur- 
ing the  proper  results,  and  so  long  as  trains  will 
be  made  up  with  light  loads  at  the  head  end, 
and  heavy  loads  at  the  rear,  no  average  plan 
can  make  provision  for  drawbar-pull  in  such 
cases,  and  no  proper  adjustment  can  be  made 
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unless  tliis  factor  is  taken  into  consideration. 
The  matter  of  adjusting  the  drawbar-pull  of 
each  gross  of  car  at  each  individual  location  in 
a  train  is  made  feasible  and  practicable  by  the 
aid  of  a  mechanical  device,  hence  it  is  not  a 
theory  but  a  condition  that  must  be  met,  and 
one  that  the  mechanical  and  operating  depart- 
ments must  join  hands  in  overcoming. 

At  the  present  time  there  is  a  noticeable 
tendency  toward  uniformity  in  couplers  and  un- 
coupling attachments  and  an  increase  in  their 
strength.  The  different  makes  of  couplers  used 
are  steadily  decreasing  in  number,  the  new  cars 
turned  out  being  equipped  with  one  or  another 
of  four  or  five  standard  makes.  These  new 
couplers  are  generally  stronger  than  the  old 
ones,  and  this  improvement  in  the  strength  of 
couplers  has  reduced  the  number  of  defects. 
Grab  irons  are  receiving  much  better  attention 
than  formerlv  and  it  is  now  the  exception  to 
find  cars  unequipped  with  these  important  safety 
devices.  Loose  and  bent  grab  irons  are  much 
less  frequently  found  in  service,  and  the  practice 
of  using  uncoupling  levers  in  lieu  of  grab  irons 
is  also  being  discontinued. 

Operating  Expenses. —  From  the  close  of  the 
American  Civil  War  to  the  present  time,  in- 
dustrial changes  have  been  more  rapid  in  the 
United  States  than  anywhere  else  in  the  world. 
Within  this  period  the  railway  system  has 
grown  from  35,000  miles  to  217,000  miles;  popu- 
lation has  more  than  doubled ;  wealth  has  in- 
creased more  than  fourfold ;  populous  cities  and 
sovereign  States  have  grown  up  where  at  the 
beginning  was  nothing  but  wilderness.  Progress 
of  similar  character  is  going  on  to-day  with  un- 
diminished activity.  Railways  have  met  this 
progress  by  constant  adjustments  of  and  reduc- 
tions in  the  charges  for  their  services.  In  1899 
it  cost  $856,968,999  to  operate  the  railways  of 
the  United  States ;  in  1903  the  same  expenses 
amounted  to  $1,257,538,862,  an  increase  of 
$400,569,863.  In  1899  railway  labor,  exclusive  of 
salaried  employes,  received  $481,264,109;  in  1903 
the  same  classes  of  labor  received  $720,580,923, 
an  increase  of  $239,316,814.  In  1899  the  fuel 
used  by  locomotives  cost  $77,187,344;  in  1903  it 
cost  $146,509,031,  an  increase  of  $69,321,687. 
Comparing  operating  expenses  with  work  done, 
it  appears  that  in  1899  for  every  dollar  expended 
for  operation  the  railways  were  able  to  carry  17 
passengers  and  165  tons  of  freight  one  mile.  In 
1903  the  passenger  mileage  for  each  dollar  ex- 
pended in  operation  amounted  to  16.6  and  the 
freight  mileage  to  138.  Each  $1  of  operating 
expenses  in  1899  brought  in  $1.53  in  revenue, 
not  including  that  from  miscellaneous  services, 
while  each  dollar  of  operating  expenses  in  1903 
brought  in  only  $1.38  in  revenue. 

Low  Rates. —  The  low  rates  made  by  Ameri- 
can railroads  are  the  surprise  and  wonder  of 
foreign  railroad  men,  averaging  not  more  than 
one-third  to  one-half  of  the  rates  for  similar 
services  in  other  countries  under  government 
control  and  ownership.  The  foreign  railroad 
officials  who  have  studied  this  subject  here 
credit  these  low  rates  to  the  sharp,  intense  com- 
petition between  railroads  having  individual 
liberty  of  action  and  desire  to  build  up  new 
territories,  forcing  the  managers  and  heads  of 
departments  to  an  intensity  of  research,  investi- 
gation, and  development  of  economies  in  cost  of 
service  unheard  of  in  countries  where  the  rail- 


roads are  owned  or  controlled  by  the  govern- 
ment. 

Passenger  Service. —  The  service  of  trans- 
porting passengers  differs  in  many  particulars 
from  the  freight  service.  Goods  are  shipped, 
while  passengers  travel  of  their  own  volition, 
controling  the  time  and  direction  of  their  move- 
ments. One  important  difference  between  these 
branches  of  the  service  is  that  most  freight  is 
moved  in  carloads  or  trainloads,  the  start 
being  made  when  the  car  or  train  is  loaded, 
while  the  passenger  business  is  performed  by 
trains  that  run  on  fixed  schedules.  Some  com- 
modities, like  milk  and  fruit,  are  despatched  by 
trains  which  run  strictly  according  to  schedule, 
and  the  collection  and  distribution  of  the  traffic 
at  the  local  centres  of  production  or  consumption 
are  usually  accomplished  by  ivay-freiglit  trains 
which  have  a  definite  time  of  arrival  and  de- 
parture. Whether  viewed  from  the  standpoint 
of  public  benefit  or  considered  with  regard  to 
the  volume  of  business  done,  and  profits  received 
by  the  company,  the  transportation  of  freight  is 
the  most  important  service  performed  by  the 
railroad.  As  an  illustration,  showing  the  per- 
centage of  freight  earnings,  the  gross  earnings 
of  American  railways  for  the  year  ending  30th 
June  1905  were  $2,073,177,325.  This  total  com- 
prised earnings  from  the  passenger  service 
amounting  to  $572,109,366,  or  27.60  per  cent.; 
earnings  from  the  freight  service  amounting  to 
$l,jL49,i82.702,  or  69.90  per  cent,  and  other  mis- 
cellaneous earnings  amounting  to  $51,885,257,  or 
2.50  per  cent. 

The  passenger  service,  to  a  far  greater  degree 
than  is  required  in  the  freight  business,  must 
provide  for  speed,  safety,  comfort,  and  conven- 
ience. The  development  of  the  Pennsylvania 
Limited  is  typical  of  the  strides  which  have 
taken  place  with  regard  to  long  distance  passen- 
ger traffic.  When  first  established  it  left  New 
York  7.55  A.M.  and  arrived  Chicago  9.40  a.m., 
making  the  run  in  26  hours,  45  minutes.  It  now 
leaves  New  York  10-55  a.m.  and  arrives 
Chicago  8.55  A.M.,  making  the  run  in  22  hours, 
50  minutes.  Returning,  it  leaves  Chicago  5.30 
P.M.,  making  the  run  in  22,  hours.  Changes  in 
service  accompanied  improvements  in  speed. 
The  Pennsylvania  Limited  is  famous  as  the  first 
train  in  the  world  to  afford  all  the  comforts  of 
the  home  and  conveniences  of  the  club.  It  was 
also  the  first  train  to  be  vestibuled  from  end  to 
end.  In  addition  to  a  high-grade  equipment, 
built  especially  for  this  train  by  the  Pullman 
Company,  the  train  makes  special  features  of 
its  stock  quotation  service,  the  barber,  bath- 
room, stenographer,  and  ladies'  maid,  which  it 
was  the  first  to  provide  for  the  convenience  and 
comfort  of  patrons. 

The  service  of  the  Twentieth  Century  Lim- 
ited, which  is  the  eighteen-hour  train  of  the 
New  York  Central  Lines  between  New  York 
and  Chicago,  was  inaugurated  15  June  1902. 
Its  superior  equipment  and  the  splendid  physical 
condition  of  the  roadbed  and  tracks  over  wMch 
it  glides  enable  its  fast  time  to  be  made  with 
perfect  ease  and  comfort.  During  the  Colum- 
bian Exposition  at  Chicago  in  1893  the  New 
York  Central  Lines  inaugurated  the  first  20- 
hour  service  between  Chicago  and  New  York, 
and  from  May  to  November  in  that  year  the 
"Exposition  Flyer"  maintained  its  schedule  with 
great    exactness,      In    1903   the   management   of 
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this  great  system  of  roads,  recognizing  the  na- 
ture of  the  demand  for  fast  service  between  the 
two  leading  commercial  centres  of  the  country, 
evolved  the  Twentieth  Century  Limited,  which 
maintained  the  20-hour  schedule  every  day  in 
the  year.  The  great  success  of  this  train  has 
made  it  world-famous.  Its  ability  to  furnish 
stenographer,  telephone,  and  telegraph  facilities, 
enabling  the  transaction  of  business  on  the 
journey,  has  made  it  very  popular.  In  response 
to  the  numerous  demands  from  its  patrons  the 
running  time  was  reduced  two  hours  in  June, 
1905.  making  its  daily  journey  of  963  miles  in 
18  hours,  a  remarkable  achievement.  This  is  a 
greater  number  of  miles  at  a  higher  speed  than 
is  run  by  any  other  train  in  the  world. 

Growth. —  The  growth  of  the  present  railway 
system  of  the  United  States  has  been  little  short 
of  marvellous.  It  was  not  until  1835  that  it 
reached  as  much  as  1,000  miles,  being  1.098 
miles  in  that  year.    Note  the  growth  since  then : 

1850     9,021 

i860   30,026 

1865    35.0S5 

1875    70,096 

1885    128,320 

189s    181,115 

1905    217,328 

There  are  two  very  striking  facts  to  note 
here :  First,  that  in  spite  of  the  Civil  War, 
5,059  miles  of  railway  were  built  during  that 
unhappy  period ;  second,  that  in  the  10  years 
following,  our  railway  mileage  was  doubled. 

During  the  latest  year  for  which  statistics 
are  available,  the  railways  of  the  United  States 
carried,  as  compared  with  1885 : 

1885.  1904. 

Freight,  tons 437,000,000        1,300,000,000 

Passengers    351,000,000  720,000,000 

Reckoning  our  population  at  80,000,000  in 
1904,  it  is  as  if  every  man,  woman,  and  child 
in  the  country  made  nine  steam  railway  trips 
during  the  course  of  that  year,  and  also  moved 
16^4   pounds  of  freight. 

The  reduction  since  1865  of  railway  freight 
rates  in  the  United  States  is  also  remarkable, 
as  illustrated  by  the  fact  that  wheat  by  lake 
and  rail  has  fallen  from  29  cents  to  5  cents;  by 
railway  only  from  46  cents  to  II  cents. 
Hugh  T.  Downing, 
Mechanical  Engineer,  New    York. 

Railwray  Train  Dispatching  and  Train 
Handling.  The  dispatching  and  handling  of 
trains  successfully  to  meet  the  demand  upon 
railroads  in  handling  a  through  passenger  ser- 
vice, suburban  traffic,  freight  traffic.  U.  S.  mail, 
to  obtain  traffic  against  competition,  and  mov- 
ing such  traffic  cheaply,  promptly,  and  safely,  is 
an  important  field  of  railway  operation,  and 
makes  great  demands  upon  the  operating 
official. 

The  engineering  department  has  performed 
its  part  in  building  bridges.  laying  heavier  rail, 
making  stronger  track  and  better  roadbed,  in- 
stalling interlocking  plants  and  block  signaling, 
and  providing  for  heavy  engines. 

The   mechanical   department  has  met  the  re- 


quirements in  designing  large  engines  of  greater 
power,  enabling  heavier  trains  to  be  handled 
at  greater  speed.  It  would  thus  seem  that  the 
engineering  and  mechanical  departments  have 
reached  the  limit  of  their  expansion  on  the  lines 
mentioned.  See  R.\ilvv.\v  Construction  ; 
Railw.w  Heavy  Freight  Trains;  Railway 
Traffic. 

This  brings  the  situation  to  the  operating 
official,  putting  in  his  hands  the  opportunity  and 
responsibility  of  getting  the  very  best  results 
from  the  facilities  and  equipment  at  his  com- 
mand. The  handling  of  through  passenger 
trains  requires  that  the  trains  should  have  as- 
signed an  engine  capable  of  making  the  schedule 
with  20  per  cent  reserve  power,  thus  being  able 
to  overcome  unexpected  delays.  As  few  stops 
as  possible  should  be  scheduled  for  such  trains. 
H  traffic  is  sufficient,  at  intermediate  points  a 
local  train  should  be  run  ahead  of  the  through 
train  to  carry  passengers  to  a  point  where  these 
stops  are  made  so  passengers  can  have  the  op- 
portunity of  taking  the  through  trains.  Ex- 
press and  mail  should  be  handled  on  through 
locals  and  mail  trains  provided  for  such  service. 
If  the  scheduled  trains  should  at  times  require 
more  cars  than  the  regular  assigned  train,  in- 
stead of  adding  cars  another  engine  should  be 
provided,  or  better  still,  run  a  second  section, 
loading  the  first  section  with  all  passengers  to 
final  destination  of  train  of  the  initial  road, 
and  have  the  second  section  do  the  local  work, 
not  letting  the  first  detain  the  second,  thus  sav- 
ing delay  also  to  first  section.  The  public  in 
the  territory  the  through  train  covers  is  en- 
titled to  have  the  train  on  time.  This  can  he 
accomplished  not  by  sacrificing  train  schedule 
to  connections,  but  if  necessary  by  running 
the  train  from  initial  point  on  time  for  the 
passengers  on  the  road  served  and  a  second 
train  for  the  connection.  This  is  not  now  gen- 
erally the  practice,  but  the  time  is  quickly  com- 
ing when  this  will  have  to  be  done  by  many 
more  roads.  Many  through  trains,  specially  on 
single-track  roads,  are  badly  detained  by  the 
issuing  of  too  many  train  orders,  sometimes 
giving  an  engineman  eight  or  ten  orders  at  a 
station.  For  enginemen  and  conductors  to  un- 
derstand these  orders  12  minutes  or  more  is 
consumed,  and  the  engineman  is  handicapped 
because  he  is  fearful  of  overlooking  an  order. 
If  the  train  is  not  overloaded  and  ample  power 
has  been  provided,  it  would  be  much  better,  if 
the  train  is  not  to  exceed  30  minutes  late,  to 
give  no  restrictions  by  placing  orders  in  favor 
of  freight  trains.  The  engineman  would  be 
freer  to  devote  his  time  to  tuaking  a  good  run, 
and  would  most  likely  make  up  time,  and  the 
general  movement  of  the  freight  trains  would 
be  better.  The  passenger  trains  should  be  kept 
on  time  and  the  freight  trains  will  make  good 
runs  if  they  have  the  proper  power  and  are  not 
overloaded,  getting  out  of  stations  promptly, 
and  taking  advantage  of  every  minute.  Freight 
train  employees  should  be  educated  to  the  neces- 
sity of  giving  passenger  trains  the  proper  clear- 
ance, and  that  in  stormy  or  fogg\-  weather  they 
cannot  make  as  good  a  run  ahead  of  or  against 
passenger  trains.  If  they  will  observe  these  con- 
ditions they  will  keep  out  of  the  way,  not  only 
preventing  delays  but  avoiding  the  possibility  of 
not  properly  protecting  their  train.  Short  time 
on  passenger  trains,  especially  on  a  road  with- 
out block   signals,  has  caused   serious  head-on 
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and  rear-end  collisions.  When  excursion  trains 
are  run  they  should  be  handled  with  the  same 
promptness,  not  given  any  more  cars  than  can 
be  well  handled  and  make  a  good  run,  because 
usually  a  large  number  of  passengers  are  taken 
on  at  stations.  With  a  long  train  there  is 
greater  delay,  passengers  are  more  liable  to  in- 
jury, and  the  train  is  in  danger.  A  cheap  pas- 
senger rate  sometimes  lends  to  the  handling  of 
too  many  people  at  the  risk  of  accident;  better 
run  more  trains  with  less  cars  or  not  give  ex- 
cursion rates  at  all.  Women  nnd  children  are 
generally  handled  on  such  trains,  thus  making 
the  risk  greater.  Some  of  the  most  serious  ac- 
cidents on  American  railroads  have  been  to  ex- 
cursion trains ;  sometimes  because  they  are  run 
as  sections  of  a  regular  train  that  has  not  had 
sections  run,  and  sometimes  because  the  trains 
were  too  long  and  the  power  furnished  poor. 
The  number  of  trainmen  should  be  increased 
on  excursion  trains. 

Suburban  Trai)is. —  The  movement  of  popu- 
lation in  the  large  cities  is  constantly  toward 
the  towns  and  villages  situated  on  railroads 
adjacent  thereto.  The  public  consult  time- 
tables of  different  roads,  and  conclude  to  locate 
in  such  suburban  places  because  the  train 
schedule  enables  them  to  go  to  their  business 
and  return  home  at  a  certain  time.  They  ex- 
pect to  use  certain  trains.  This  being  the  case 
timetables  should  not  be  changed,  otherwise  the 
public  will  be  greatly  discommoded  unless  given 
other  service  that  will  answer  their  purpose  or 
improve  the  conditions.  Most  suburban  roads 
have  suburban  territory  covering  zones  of  7,  13, 
20,  and  30  miles.  Where  a  road  runs  200  or 
more  trains  per  day  and  carries  50,000  pas- 
sengers per  day  (as  a  rule  the  greatest  per- 
centage is  handled  from  7  to  g  a.m.,  5  to  7 
P.M.),  three  or  four  tracks  should  be  provided, 
two  for  express  and  two  for  local  trains. 
Usually  70  to  80  per  cent  of  the  passengers  car- 
ried are  in  the  13-mile  zone.  As  the  heavy 
movement  in  the  morning  is  toward  the  city, 
yards  and  engine-houses  should  be  provided  to 
hold  a  large  number  of  coaches  and  engines  at 
the  13  and  30-mile  zones.  Small  yard  and  turn- 
table should  be  provided  at  the  20-mile  zone, 
where  engines  can  be  turned,  saving  the  running 
of  trains  a  greater  distance  than  the  require- 
ments. Where  only  two  tracks  are  provided  the 
entire  distance,  and  a  third  track  provided  three 
or  four  miles  long  (between  zones  20  and  13), 
trains  should  be  run  leaving  all  zones  early 
enough  for  the  early  workers ;  trains  leaving 
30-mile  zone  making  all  stops  up  to  the  20-mile 
zone,  and  then  express  trains  from  there,  or 
making  alternate  stops  at  a  few  points  between 
zone  20  and  destination.  Trains  should  be 
started  from  zone  20  making  all  stops  to  zone 
13,  and  express  from  there,  or  making  only  two 
or  three  alternate  stops  from  zone  13  to  destina- 
tion. 

The  percentage  of  passengers  moved  between 
zones  13  and  30  being  smaller,  to  save  hauling 
cars  not  needed  beyond  zone  13.  a  coach  track 
should  be  provided,  connected  with  steam  heat 
in  winter,  and  trains  that  have  left  7ones  30  and 
20  requiring  more  coaches  to  pick  up  passengers 
where  they  make  stops  between  zone  13  and 
destination  can  do  so.  The  greater  movement 
being  from  zone  13,  instead  oif  having  all  trains 
leaving  zone  13  make  all  stops,  have  first  train 


out  make  second  station  stops  and  next  train 
first  station  stops,  alternating  stops  from  zone 
13  to  destination;  cr  jump  three  or  four  stations 
into  destination.  This  arrangement  to  be  car- 
ried out  during  the  rush  hours,  thus  shortening 
the  time  and  running  semi-express  trains. 

By  having  the  third  track,  trains  can  be 
started  from  zone  13  toward  destination,  and 
held  at  end  of  third  track,  thus  running  express 
trains  around  the  local  trains.  Trains  may  have 
to  be  scheduled  from  zone  13,  following  express 
trains  that  make  no  stops  from  zone  13  to  desti- 
nation. While  a  branch  road  may  branch  off, 
say  at  zone  20,  a  few  throng  trains  should  be 
run  solid  on  the  branch  where  business  will  war- 
rant it.  When  trains  are  not  run  through  on 
branch,  cars  should  be  attached  to  trains  going 
to  zones  20  or  30,  and  an  engine  attached  at  zone 
20,  thus  saving  transfer  of  passengers  or 
baggage.  As  many  people  besides  passengers 
going  to  their  business  have  baggage  it  is 
necessary  that  a  combination  baggage  car  should 
be  provided  for  each  train.  Express  business 
should  not  be  handled  in  the  rush  hours,  ex- 
cept in  solid  carloads,  requiring  no  work  where 
trains  stop.  An  occasional  count  should  be 
made  of  the  number  of  passengers  that  get  on 
at  each  station ;  this  will  show  if  the  trains  as 
scheduled  for  stops  are  serving  the  people  prop- 
erly. The  movement  of  passengers  going  to  the 
city  may  then  be  controlled,  because  they  come 
to  the  trains  that  are  scheduled  to  stop.  A 
schedule  to  suit  all  may  not  be  made,  but  if  the 
greatest  number  are  taken  care  of  satisfactorily 
that  seems  to  be  the  fair  way  of  concluding  the 
service  is  right. 

The  roads  located  in  New  Jersey  that  have 
to  make  connection  with  boats  have  harder  con- 
ditions to  meet  than  if  the  destination  of  the 
passengers  ended  on  the  Jersey  shore.  Two 
and  three  trains  are  scheduled  for  a  boat;  this 
being  the  case  the  boats  are  scheduled  for  cer- 
tain trains  and  the  train  schedule  must  be  made 
or  passengers  will  not  reach  their  destination 
on  time. 

The  movement  of  passengers  from  city  to 
home  is  more  complicated  to  handle  than  the 
movement  coming  in,  because  the  number  of 
passengers  for  any  train  is  unknown,  when  you 
are  hauling  heavy  trains.  This  can  be  overcome 
usually  by  having  extra  cars  set  on  rear  of  train 
at  starting  point,  kept  locked  and  used  only 
when  necessary.  When  you  have  reached  the 
limit  of  the  number  of  cars  you  can  handle  in 
a  train  two  or  three  trains  can  be  scheduled 
same  leaving  time,  scheduling  first  train  to  make 
first  stop,  20  miles  out,  and  all  stops  between 
zones  20  and  30.  Second  train  making  first 
stop  10  miles  out  and  local  stops  to  13-mile 
zone.  Third  train  first  stop  7  miles  out  and  all 
stops  from  there  to  13-niile  zone.  This  keeps 
the  trains  separated.  Where  four  trains  are 
run  on  same  schedule,  first  train  goes  to  20- 
mile  zone  and  the  three  trains  following  alter- 
nate stops  to  destination  so  that  they  are  kept 
out  of  each  other's  way.  A  record  of  this  move- 
ment should  be  made  occasionally  showing 
where  the  passengers  get  off,  and  this  will  show 
how  well  the  public  are  being  served  in  the 
homeward  movement. 

The  locomotives  used  in  suburban  service 
should  be  the  very  best,  and  have  at  least  20 
per  cent  reserve  power.     Where  trains  are  mak- 
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ing  several  stops,  handling  coaches  65  and  70 
feet  over  all,  seven  cars  should  be  the  limit. 
Ten  cars  might  be  handled  in  express,  making 
a  run  of  20  miles  without  a  stop ;  eight  cars 
is  better. 

As  the  traffic  becomes  dense  between  zone  13 
and  city,  this  condition  forces  more  trains  from 
zone  13,  and  interferes  with  train  movement 
from  zones  20  and  30.  To  increase  handling  of 
passengers  at  an  increased  rate  the  territory 
from  zones  30  and  20  should  be  handled  by 
having  four  tracks,  so  that  express  trains  can 
be  run  from  zones  30  and  20  without  making 
any  intermediate  stops  between  zone  20  End 
destination,  making  much  quicker  time,  bringing 
the  population  nearer  the  city,  and  giving  the 
public  an  opportunity  of  obtaining  homes  at 
nearby  points,  thus  increasing  the  passenger 
haul  and  increasing  earnings  with  same  number 
of  trains  run  from  zones  30  and  20. 

Freight  traffic  gains  in  proportion  with  the 
increase  of  pasengers  hauled.  With  the  coming 
of  trolley  competition,  the  day  seems  to  be  not 
far  away,  wherever  travel  is  dense,  when  the 
ideal  timetable  will  schedule  trains  leaving  initial 
points  at  5,  10,  or  15  minute  intervals  in  the 
rush  hours  to  zones  20  and  30,  3  and  S  minute 
headway  to  zones  7  and  13,  and  20.  25,  and  30 
minute  headway  at  other  hours  of  the  day  to 
the  30-niiIe  zone  increasing  the  number  of 
trains  run  as  the  traffic  demands,  virtually  giv- 
ing trolley  or  subway  service. 

Freight  Train  Handling.  The  handling  of 
freight  traffic  has  become  a  great  factor  in  the 
railroad  business  and  greatly  affects  the  com- 
mercial world.  The  merchandise  movement  de- 
mands and  obtains  a  regular  schedule  between 
our  great  cities  and  the  Pacific  coast.  The 
Pacific  is  forwarding  to  the  Atlantic  fruits  that 
require  quick  and  regular  movement.  Dressed 
beef  and  live  stock  from  the  west  to  the  Pacific 
and  to  the  Atlantic  is  handled  and  landed  at 
destination  for  domestic  use  and  export  with 
precise  schedule.  The  manufacturer,  builder, 
mercliant,  in  fact  all  mercantile  life  depends 
upon  the  promptness  of  the  handling  of  traffic, 
not  only  for  the  promotion  of  trade,  but  to  get 
the  best  use  of  capital  invested.  Not  only  is 
quick  traffic  to  and  from  the  far  west  necessary, 
but  also  to  the  local  points  which  the  road  may 
be  serving.  The  through  trains  should  be  built 
up  with  cars  destined  to  the  points  of  the  con- 
necting line  and  points  beyond,  and  sufficient 
trains  run  to  accomplish  this.  No  switching 
should  be  required  at  any  intermediate  point, 
changing  engines  at  division  points  should  only 
be  necessary.  Another  train  should  run  to  move 
the  merchandise  to  the  local  territory,  ar- 
riving at  destination  by  7.00  A.  M.,  serv- 
ing a  territory  of  300  miles.  A  second  train 
should  be  run  serving  a  territory  400  miles  out 
for  second  morning  delivery.  There  should  be 
a  special  train  for  the  movement  of  coarse 
freight  to  the  400-mile  point  with  cars  for  inter- 
mediate points,  thus  insuring  the  freight  going 
through  without  being  set  out  and  delayed. 
If  the  freight  at  initial  point  is  not  received 
in  time  to  go  out  on  the  day  it  is  loaded,  better 
time  is  made  by  holding  it  over  until  the  next 
dav  than  bv  sending  it  forward  in  extra  trains. 
The  handling  of  less  than  carload  freight  from 
the  great  cities  has  become  so  heavy  that  the 
merchant  located  70  or  80  miles  out  buys  with 


the  expectation  of  getting  his  freight  the  next 
morning.  This  is  done  by  loading  straight  cars 
of  less  than  carload  freight  for  the  different 
towns  and  villages,  running  pickup  trains  to 
move  these  cars  to  destination,  and  setting  the 
car  at  freight  house  ready  for  delivery  to  con- 
signee. This  has  other  merits  than  making 
schedule  time,  it  saves  handling  the  freight, 
damage  or  loss.  It  also  does  away  with  many 
way  freights,  and  those  runs  handling  car  lots 
and  picking  up  small  lots.  The  car  equipment 
represents  a  large  amount  of  capital  invested, 
and  the  number  of  miles  made  by  a  car  repre- 
sents its  earning  power,  it  is  therefore  impera- 
tive that  the  empty  cars  be  moved  quickly  to 
point  where  load  can  be  obtained.  This  being 
the  case  a  system  is  necessary  in  the  building 
up  of  trains  of  empty  cars,  and  this  should  be 
accomplished  with  trains  going  to  the  farthest 
point  to  save  delay  in  transit.  The  kind  of  cars 
which  are  in  most  demand  should  be  sent  for- 
ward in  solid  trains,  not  only  to  insure  prompt 
movement  of  trains,  but  to  prevent  road  power 
being  delayed  doing  switching.  Where  pas- 
senger train  movement  is  frequent,  freight  trains 
running  extra  should  not  be  started  from  a 
terminal  too  little  distance  ahead  of  passenger 
trains,  but  should  follow  them  and  save  delay 
to  power  lying  on  siding,  and  avoid  tiring  out 
the  train  employees.  The  cars  in  way  freight 
and  pickup  trains  should  be  built  up  in  station 
order.  Where  many  industries  are  located  and 
freight  traffic  locally  is  heavy,  roustabout  drills 
had  better  be  worked  covering  certain  territory, 
doing  the  switching  for  warehouses,  team  tracks 
and  industries,  lining  up  cars  for  pickup  trains. 
Roustabout  drill  engines,  when  through  for  the 
day,  can  take  cars  to  same  yard  they  started 
from  to  be  lined  up  for  certain  trains. 

The  telephone  is  a  great  auxiliary  in  the 
handling  of  trains  if  properly  used.  Locating 
telephones  at  blind  sidings,  at  ends  of  long 
passing  tracks,  making  communication  between 
conductor  and  telegraph  office,  connecting  up 
towers  with  telephone  system  so  operators  can 
be  advised  and  trains  dispatched  through  in- 
struction from  dispatcher  to  towerman,  etc.,  are 
all  means  of  saving  valuable  time  and  getting 
desirable  results. 

We  have  explained  what  seems  to  be  the 
best  system  in  lining  up  train  service,  where 
good  power  and  facilities  are  furnished.  We 
may  have  all  these  things,  but  if  the  proper 
attention  is  not  given  to  following  up  the  move- 
ment of  trains  the  best  results  will  not  follow. 
The  train  despatcher  must  keep  in  close  touch 
with  the  situation,  doing  his  part  to  see  that  a 
clear  track  is  given  to  clear  fast  trains,  watch- 
ing closely  the  movement  of  the  trains  moving 
in  suburban  service.  Where  these  trains  are 
running  on  a  close  headway  if  a  train  should 
be  disabled  he  must  quickly  and  intelligently 
grasp  the  situation  by  arranging  for  the  hand- 
ling of  the  passengers  in  other  trains.  In  other 
words,  change  the  schedule  to  meet  conditions. 
Fast  freight  trains  can  be  aided  by  train  de- 
spatchers  keeping  inferior  class  trains  advised 
where  to  side  track.  Complete  system  of  reports 
are  necessary,  advising  of  all  delays,  and  these 
reports  must  be  carefully  looked  after,  follow- 
ing every  delay,  bringing  to  the  attention  of 
the  different  departments,  or  to  the  employee 
at    fault,   their   shortcomings,   bearing   in    mind 
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that  as  eternal  vigilance  is  the  price  of  liberty, 
so  eternal  vigilance  is  necessary  on  the  part  of 
the  operating  officer  who  expects  to  get  good 


results. 


C.  IT.  Ketcham, 
Sul'crintcndcut  Lackaxvanna  Railroad. 


Railway  Train  Lighting.  The  expres- 
sion, "tram  lightnig  system,"  as  distmguished 
from  "car  lighting  system,"  has  come  to  be  used 
to  designate  the  various  electrical  systems  for 
lighting  steam  railway  trains.  There  is,  per- 
haps, no  good  reason  for  the  distinction,  as  the 
greater  number  of  electrical  systems  are  applied 
to  single  cars  as  units.  The  inventors  of  the 
newer  methods  seem  to  have  had  in  mind  the 
fact  that  steam  operated  trains,  not  electrically 
operated  cars,  were  to  be  lighted.  The  steam 
train  consists  of  a  number  of  dependent  parts, 
all  going  to  make  a  unit.  The  electric  train  gen- 
erally is  made  up  of  a  number  of  units,  each  of 
which  can  be  operated  alone. 


is  passed  into  the  car  tanks.  These  usually  hold 
several  days'  supply.  The  car  equipment,  in 
addition  to  the  tanks,  consists  of  a  regulating 
valve  for  reducing  the  pressure  to  a  point  suit- 
able for  the  burners,  distributing  pipes  and  re- 
generative burners,  that  is,  burners  which  heat 
the  gas  before  burning  it,  a  treatment  which 
increases    its   illuminating   power. 

Frost  System. —  The  air-gas  system,  a  type  ol 
which  is  the  Frost  system,  came  into  use  about 
the  same  time  as  the  oil  gas.  In  this  the  car- 
buretter, a  tank  packed  with  some  absorbent  ma- 
terial such  as  asbestos  wicking,  is  filled  with 
naphtha  or  gasoline,  and  air,  from  the  compressed 
air  tanks  connected  with  the  air-brake  system, 
is  passed  through.  A  reducing  valve  lowers  the 
pressure  to  a  point  suitable  for  burning.  In  its 
passage  through  the  carburetters,  the  air  takes  up 
the  hydrocarbon  vapor.  The  mi.xture  is  then 
led  to  the  burner,  passing  through  a  heating  coil 
on  the  way.  This  coil  is  placed  above  the  burner 
and  is  heated  by  the  latter. 

Electricity. —  A  number  of  objections  have 
been  urged  against  all  such  systems  of  lighting 
cars.  At  times  a  disagreeable  odor  is  given  off. 
The  lights  can  not  easily  be  subdivided  and 
placed  so  as  to  get  the  most  effective  distribu- 
tion of  light ;  the  lighting  is  generally  accom- 
plished by  means  of  several  burners  or  groups 
of  burners  placed  along  the  centre  aisle  of  the 
car.  Any  system  depending  upon  a  highly  in- 
flammable material  is  a  possible  source  of  danger 
from  fire.  This  is  particularly  true  in  case  of 
accidents,  the  very  time  when  it  is  most  difficult 
to  get  away  from  the  danger.  Naturally,  there- 
fore, railway  engineers  turned  to  the  electric  in- 
candescent system,  as  it  is  not  only  entirely  free 
from  all  fire  risks,  but  possesses  a  number  of 


Fig.  I.  — Metliod  of  driving  tlie  dynamo,  Sperry-Lyndon 
train  lighting  system. 

History. — •  In  the  early  days  of  railways,  can- 
dles played  an  important  part  in  the  lighting  of 
the  cars.  This  method  was  soon  replaced  by 
lamps  burning  various  kinds  of  oil,  kerosene 
being  the  only  one  whose  use  has  persisted  to 
the  present  day.  About  1884  the  need  for  bet- 
ter lighting  of  trains  caused  a  number  of  rail- 
way companies  and  others  to  take  up  the  study 
of  the  problem  presented.  As  a  result  two  dis- 
tinctive systems  came  into  use.  In  one  com- 
pressed gas  stored  in  tanks  under  the  car  is 
the  illuminant.  In  the  other  so-called  "air  gas" 
is  formed  by  forcing  air  through  a  carburetter 
containing  naphtha,  or  a  light  hydrocarbon  oil 
and  the  resulting  gas  is  burned  in  suitable  lamps. 
One  system,  belonging  to  the  former  class,  made 
use  of  compressed  illuminating  gas,  such  as  is 
used  for  city  and  house  lighting,  but  this  was 
not  successful  on  account  of  the  poorer  illum- 
inating quality  of  the  gas  as  compared  with  oil 
or  air  gas. 

Pintsch  System. —  The  oil  gas  system,  better 
known  perhaps  as  the  Pintsch  system,  uses  an 
oil  distilled  from  crude  petroleum  in  suitable  re- 
torts. The  gas  after  leaving  the  retorts  is 
cleaned  and  compressed  and  stored  in  reser- 
voirs, ready  for  charging  the  car  tanks.  Pipes 
leading  from  the  reservoirs  conduct  the  gas  to 
the  train  shed  and,  by  means  of  flexible  hose,  it 


Fig. 


-  Transmitting  mechanism,   Sperry-Lyndon  train 
lighting  system. 


distinct  advantages  over  oil  or  gas  systems. 
Thus,  many  small  lamps  may  be  arranged  so  as 
to  give  the  best  results,  throwing  the  light  just 
where  it  is  needed.  Compare  the  usual  equip- 
ment of  80  incandescent  lamps  in  a  Pullman 
with  the  6  or  8  gas  lamps  usually  thought 
sufficient.  The  electric  lamp  gives  a  soft,  white, 
steady  light.  Tliere  is  no  odor  and  no  vitia- 
tion of  the  air.  On  the  other  hand,  it  has  not 
been  easy  to  adapt  the  incandescent  electric 
lighting  system  to  steam  railway  conditions.  One 
of  the  first  requirements  is  that  the  voltage  at 
the  lamps  must  be  maintained  constant  and 
steady.  Another  is  that  the  system  must  call  for 
little  attention  from  the  train  hands.     It  is  also 
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highly  desirable  that  the  cars  be  independent,  so 
that  they  may  be  detached  from  the  train  with- 
out putting  out  the  lights.  In  the  first  attempts 
to  use  the  incandescent  system  on  railway  trains, 
storage  batteries  were  placed  on  each  car.  A 
number  of  roads  tried  this,  but  the  results  were 
not  entirely  satisfactory,  for  while  the  advan- 
tages of  the  incandescent  system  were  obtained, 
a  number  of  serious  disadvantages  developed. 
The  voltage  of  a  storage  battery  varies  consid- 
erably from  full  charge  to  discharge.  Hence 
regulating  lamp  resistances  were  required. 
These  were  usually  operated  by  hand.  Cars 
equipped  in  this  way  could  only  run  over  routes 
where  suitable  charging  facilities  were  to  be 
had,  and  it  was  found  that  those  responsible  for 
charging  the  batteries  often  did  not  know  the 
proper  method  of  procedure,  with  the  result  that 
the  cells  deteriorated  rapidly.  Moreover,  charg- 
ing takes  time,  as  a  storage  battery  can  not  be 
filled  up  as  one  would  fill  a  gas  tank.  The  car 
was  therefore  laid  up  for  several  hours  every 
day  or  two  for  charging.  Some  of  these  objec- 
tions are  not  serious   under  certain  conditions, 


Fig.  3. —  The  complete  system. 

such,  for  instance,  as  that  of  a  train  which  al- 
ways runs  over  the  same  route  and  lies  in  the 
train  yard  several  hours  at  the  end  of  the  run, 
but  it  is  obvious  that  the  storage  battery  system 
lacks  flexibility  and  is  not  adaptable  to  all  con- 
ditions of  service,  and  it  now  seems  to  be  only  a 
question  of  time  when  all  passenger  cars  will  be 
lighted  electrically. 

The  next  advance  in  train  lighting  consisted 
in  placing  a  small  generating  set  in  the  baggage 
car.  Steam  was  supplied  from  the  locomotive, 
though  an  oil  engine  might  be  used.  NVires 
were  run  throughout  the  train  for  the  lights, 
and  in  addition,  each  car  carried  a  small  storage 
battery  to  supply  the  lights  should  a  car  be  de- 
tached temporarily  from  the  train.  This  sys- 
tem has  given  good  service  on  certain  through 
trains,  but  it  is  not  flexible,  as  the  train  is  the 
unit,  not  the  cars,  and  there  is  some  objection  to 
putting  the  generating  plant  in  the  baggage  car 
where  it  not  only  takes  up  space,  but  requires 
attention.  While  better  than  the  simple  storage 
battery  equipment,  because  the  batteries  can  be 
cared  for  properly  and  an  improved  service  can 
be  given,  it  does  not  meet  the  requirements  for 
a  completely  automatic  single  car  equipment. 

Axle-light  System. —  This  requirement  for  a 
completely  automatic  car  equipment  is  met  by 
the  so-called  "axle-light"  systems.  In  general, 
these  consist  of  (l)  a  small  dynamo  mounted  on 
the  car  truck  and  driven  by  any  means  from  the 
car  axle.  (2)  a  small  storage  battery  to  care  for 
the  lights  while  the  dynamo  is  not  in  service, 


(3)  the  usual  wiring  and  lamps,  and  (4)  several 
automatic  devices  for  charging  the  battery  and 
maintaining  the  voltage  constant.  The  usual 
equipment  for  a  Pullman  car  consists  of  a 
dynamo  capable  of  delivering  two  and  a  half 
kilowatts  at  the  lowest  speed,  at  which  it  be- 
comes operative,  about  80  25-watt  incandes- 
cent lamps,  and  a  storage  battery  capable 
of  running  the  lamps  during  any  ordinary 
stop.  There  are  a  number  of  systems  belong- 
ing to  this  class  which  have  been  patented.  Cer- 
tain of  them  are  now  (1904)  on  trial  on  various 
roads.  The  requirements  of  such  a  system  are : 
The  voltage  across  the  lamps  must  be  constant 
at  all  times.  The  batteries  must  be  kept  fully 
charged  and  all  governing  must  be  done  auto- 
matically. The  a.xle-light  systems  differ  from 
each  other  in  the  method  of  controlling  the  volt- 
age of  the  dynamo.  Assuming  the  latter  to  be 
excited  from  the  storage  battery,  the  strength 
of  the  magnetic  field  will  be  practically  constant, 
and  hence  the  voltage,  unless  regulated,  will 
vary  directly  with  the  speed  of  the  car.  The 
usual  limits  within  which  the  dynamo  must 
operate  are  14  and  80  miles  an  hour.  Fast 
trains  not  infrequently  attain  speeds  of  over 
70  miles  an  hour  for  short  times.  Be- 
low 14  miles  an  hour  the  dynamo  is  cut 
out  of  service.  The  range,  however,  is  nearly 
six  times  the  lower  speed.  The  methods  of  gov- 
erning may  be  divided  into  two  groups.  Those 
in  which  the  speed  ratio  of  car  axle  to  dynamo 
armature  is  kept  constant,  and  those  in  which 
the  speed  of  the  dynamo  is  kept  constant,  inde- 
pendent of  the  car  speed. 

Taking  up  the  former  class,  the  dynamo  may 
be  driven  by  a  belt,  by  gears  or  by  a  sprocket 
chain.  If  the  first  device  is  adopted,  it  is  usual 
to  swing  the  dynamo  from  the  truck  and  pro- 
vide a  belt-tightening  arrangement.  Gears  and 
sprocket  chains  should  run  in  oil.  The  general 
operation  of  these  systems  starting  with  car  at 
rest  is  about  as  follows :  The  lights  are  main- 
tained by  the  battery  until  the  minimum  operat- 
ing speed  has  been  reached.  At  that  point  the 
voltage  across  the  dynamo  has  risen  to  a  higher 
point  than  that  of  the  battery,  and  a  switch  actu- 
ated by  a  solenoid  connected  across  the  dynamo, 
closes  the  dynamo  circuit.  The  dynamo  then 
takes  up  the  load,  supplying  the  lights  and 
charging  the  batteries.  As  the  speed  changes  the 
dynamo  excitation  is  changed  in  the  opposite 
sense  by  an  automatic  device  which  may  consist 
of  a  little  motor-driven  exciter  or  a  field  rheostat 
actuated  by  a  solenoid,  or  any  other  mechanism 
which  will  serve  the  purpose.  As  the  batteries 
become  fully  charged  their  voltage  rises  and 
they  take  less  charging  current.  Since  the 
dynamo  must  give  a  voltage  higher  than  that  of 
the  batteries,  its  voltage  is  too  high  for  the 
lamps  and  must  be  lowered  by  a  resistance  in 
the  lamp  circuit.  This  is  variable  and  may  be 
controlled  automatically  so  as  to  care  for  all 
conditions  of  load.  It  also  serves  to  regulate 
the  voltage  at  the  lamps  during  the  discharge  of 
the  batteries.  As  the  car  must  be  able  to  run 
in  either  direction,  the  dynamo  connections  must 
be  reversed  with  a  change  in  direction  of  mo- 
tion in  order  that  it  may  be  connected  properly 
to  the  battery.  This  may  be  accomplished  by  a 
pole-changing  device  operated  by  the  dynamo 
axle,  which  throws  a  switch  one  way  or  the 
other    according   to    the    direction    of    rotation. 
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A  simpler  plan  is  to  mount  the  brush-holder  so 
that  it  may  be  shifted  easily  and  to  allow  the 
friction  of  the  brushes  on  the  commutator  to 
shift  them  through  a  suitable  angle  so  as  to  keep 
one  brush  always  positive. 

In  the  second  type  of  axle-light  system  the 
speed  of  the  dynamo  is  maintained  nearly  con- 
stant by  a  variable  speed  drive.  In  one  of  the 
early  systems  of  this  type  the  change  in  driving 
rate  was  eflfected  by  allowing  the  belt  to  slip. 
In  a  later  type  a  variable  friction  drive  con- 
trolled by  the  voltage  of  the  system  changes 
the  ratio  so  as  to  maintain  the  proper  charging 
current  for  the  batteries.  In  a  well  worked  out 
system  of  this  type,  recently  described,  the  work 
of  operating  the  driving  mechanism  and  the 
lamp  resistance  is  performed  by  oil  maintained 
under  pressure  by  a  small  motor  and  controlled 
by  a  compound  wound  solenoid.    In  this  system 


Fig.  4. —  Solenoid  and  Auxiliary  Switch,  Sperry-Lyndon 
train  lighting  system. 

the  proper  rate  of  battery  charging  is  maintained, 
the  dynamo  goes  out  of  service  when  the  bat- 
teries are  fully  charged  and  no  other  work  is 
being  done  and  also  should  the  speed  of  the  car 
exceed  80  miles  an  hour.  In  systems  be- 
longing to  this  class  a  small  high  speed  dynamo 
may  be  used,  as  its  speed  is  nearly  constant. 

Axle-light  systems  should  be  entirely  auto- 
matic and  very  durable.  They  are  not  likely  to 
get  much  attention  and  that  not  of  the  best. 
They  must  be  entirely  reliable.  Such  systems  are 
more  costly  to  install  than  the  gas  systems,  but 
they  are  far  superior  in  the  results  obtained. 
Although  the  power  required  for  operation  is 
furnished  by  the  locomotive  it  is  comparatively 
small  and  is  certainly  less  than  that  due  to  vari- 
ation in  the  train  resistance  due,  say,  to  a  slight 
change  in  the  lubricating  oil.  Some  such  system 
of  train  lighting  will  doubtless  be  adopted  largely 
in  the  future,  at  least  until  the  electrically  oper- 
ated train  replaces  the  steam  locomotive. 

Wm.  Hand  Browne,  Jr., 
Editor  'The  Electrical  Review.^ 

Railway  Transportation.  Railway  trans- 
portation is  concerned  with  the  movement 
of  persons  and  things.  To  accomplish  this 
movement  the  railway  companies  have  organized 
and  developed  their  passenger,  freight,  mail,  and 
express  services.  In  carrying  passengers  and 
freight  by  rail  the  railway  corporations  supply 
the  entire  agency,  hut  in  the  mail  and  express 
services  they  co-operate  with  the  government  and 


the  express  companies  for  whom  the  railway 
companies  act  as  carriers.  Formerly,  the 
through  freight  service  was  to  a  large  extent 
carried  on  jointly  by  the  railway  companies  and 
corporations  called  fast  freight  lines  or  despatch 
companies,  much  as  the  express  business  is  now 
conducted ;  but  the  work  of  the  auxiliary  freight 
companies  has  been  mostly  taken  over  by  the 
railway  organization. 

The  Freight  Service. —  The  transportation  of 
freight  is  the  most  important  service  performed 
by  the  railways.  The  earnings  derived  from 
carrying  freight  are  between  three  and  four 
times  the  receipts  from  the  passenger  traffic.  The 
dependence  of  society  upon  the  cheap  and  unre- 
stricted movements  of  commodities  is  much 
greater  than  upon  rapid  and  inexpensive  travel ; 
hecause  the  extent  of  nearly  all  forms  of  industry 
is  definitely  circumscribed  as  regards  materials 
and  markets,  by  the  length  of  the  radii  of  econom- 
ical transportation  of  commodities.  To  travel  with 
comfort  and  speed  is  highly  convenient,  to  ship 
freight  long  distances  with  economy  and  expedi- 
tion is  essential  to  modern  business  life. 

During  the  year  ending  30  June  1902  the  rail- 
way companies  in  the  United  States  reported  a 
total  tonnage  of  1,200,315,787  tons.  This  is,  how- 
ever, double  the  amount  of  freight  actually 
turned  over  to  the  railways  by  shippers,  because 
much  traffic  is  handled  by  two  or  more  com- 
panies and  is  reported  by  each  carrier.  The  ton- 
nage acttially  received  from  shippers  was 
581,822,441.  The  average  distance  which  each 
ton  was  moved  was  268  miles ;  hence  the  num- 
ber of  tons  carried  one  mile — -the  ton  mileage  — 
was  157,289,370,053.  Over  half  of  this  enormous 
traffic,  52.36  per  cent,  consists  of  coal,  iron  ore, 
and  other  minerals.  Manufactures  make  up 
somewliat  more  than  one  seventh  of  the  ton- 
nage ;  forest  products  furnish  one  ninth,  and 
agricultural  productions  nearly  one  tenth.  The 
remainder  of  the  traffic,  about  one  eighth  of  the 
total,  comprises  animal  products,  general  mer- 
chandise, and  miscellaneous  unclassified  com- 
modities. These  seven  headings  include  between 
9,000  and  10,000  kinds  of  commodities ;  and,  as 
it  would  be  utterly  confusing  to  freight  agents 
and  shippers  for  the  railways  to  have  a  separate 
charge  for  carrying  each  one  of  this  great  num- 
ber of  articles  between  each  two  termini  in  our 
vast  country,  the  goods  have  been  grouped  into 
ten  or  eleven  classes  as  a  basis  for  fixing  rates. 
The  rates  in  the  case  of  most  articles  vary  ac- 
cording to  length  of  haul,  and  weight  and  class 
of  the  commodity. 

At  the  present  time  most  freight  is  handled 
by  one  of  three  classifications :  the  "official" 
classification,  which  prevails  cast  of  the  Mis- 
sissippi River  and  north  of  the  Ohio  and  Po- 
tomac; the  "Southern,"  which  is  in  force  south 
of  the  Ohio  and  Potomac  and  east  of  the  Mis- 
sissippi, and  the  "Western,"  which  applies  west 
of  the  Mississippi.  Some  of  the  business  be- 
tween the  Atlantic  and  Pacific  sections  of  the 
United  States  is  handled  by  the  "Trans-conti- 
nental" classification ;  and  in  several  States  the 
local,  intra-state  traffic  is  required  to  observe 
classifications  promulgated  by  the  State  railway 
commissions.  A  single  uniform  classification  for 
the  entire  country  wotild  be  desirable  if  it  were 
a  possibility,  because  producers,  manufacturers, 
merchants  and  other  shippers  could  more  ac- 
curately  determine   the   transportation   costs   of 
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getting  commodities  to  or  from  the  markets. 
This  would  faciHtate  trade,  and  would,  also, 
enable  the  shippers  and  the  government  to  de- 
tect discriminations  in  railway  rates  more  read- 
ily. Moreover,  this  would  simplify  the  problem 
of  state  regulation. 

The  establishment  of  a  uniform  classification 
does  not  seem  practicable  at  the  present  time, 
although  the  conditions  now  prevailing  are  far 
better  than  those  were  which  obtained  in  1887 
when  the  Interstate  Commerce  law  went  into 
force.  Until  that  time  nearly  every  large  rail- 
way had  its  own  classification,  there  being  about 
40  different  classifications  in  the  present  "offi- 
cial" territory.  In  order  to  observe  the  provi- 
sions of  the  act  of  1887  prohibiting  unreasonable 
personal  and  place  discriminations,  a  consolida- 
tion of  freight  classifications  was  necessary,  and 
the  result  was  the  working  out  of  the  Official, 
Southern,  and  Western  groupings.  This  was 
followed,  during  the  years  1889  to  1892,  by  an 
attempt  to  amalgamate  these  three  main  classifi- 
cations, and  the  few  minor  ones  still  in  use,  into 
one  uniform  classification.  This  effort  was  un- 
successful, because  the  industrial  conditions  in 
the  Eastern,  Southern  and  Western  sections  of 
the  country  w-ere  so  divergent  as  to  make  the 
establishment  of  a  single  classification  of  traffic 
seem  impossible,  unless  a  large  number  of  com- 
modities in  each  section  of  the  country  were 
omitted  from  the  classification.  To  make  a 
great  number  of  e.xemptions  would  largely  de- 
feat the  object  of  a  uniform  system.  Indeed,  at 
the  present  time,  with  several  classifications,  an 
unfortunately  long  list  of  commodities  is  omitted 
from  the  classes.  Coal,  livestock  and  certain 
other  kinds  of  traffic  are  very  properly  exempt 
from  classification;  but  the  railway  companies 
are  constantly  being  urged  by  men  who  are  de- 
veloping new  forms  of  production  or  are  open- 
ing up  new  resources  to  give  them  the  advan- 
tage of  special  or  "commodity"  tariffs.  The 
railways  do  not  favor  such  exemptions  unless 
the  new  traffic  cannot  be  secured  without  the 
assistance  of  a  special  commodity  tariff ;  but  the 
fact  that  some  of  the  large  railway  systems  have 
over  a  thousand  commodity  tariffs  in  force 
shows  how  potent  are  the  shippers'  appeals. 

Freight  is  des^nated  "local"  or  "through." 
A  shipment  between  two  points  on  the  same  line 
of  road  is  local  freight ;  while  through  freight  is 
that  which  comes  to  the  railway  company  from 
some  other  railway,  or  is  that  which  starting 
at  some  point  on  one  line  is  turned  over  to 
some  connecting  carrier.  Through  business  is 
that  which  requires  the  services  of  two  or  more 
railways.  In  general,  local  freight  is  short  dis- 
tance traffic,  and  through  shipments  correspond 
to  long  hauls;  but  this  is  frequently  otherwise, 
especially  since  our  railway  .systems  have  come 
to  include  lines  many  hundred  miles  long. 

Through  Freight. —  In  the  management  of 
their  through  or  "joint"  traffic  the  railway  com- 
panies have  made  great  advances.  During  the 
first  two  decades  and  a  half  of  railway  history 
each  company  owned  a  short  trackage,  and 
freight  sent  between  distant  points  usually  had 
to  be  rehandled  at  several  junction  points,  be- 
cause each  company  preferred  to  keep  its  equip- 
ment on  its  own  lines.  This  method  of  con- 
ducting business  was  expensive  and  added 
greatly  to  the  delays  and  risks  of  shipment. 
Some   method    of   making   inter-line   shipments 


without  breaking  bulk  became  necessary  and  the 
need  was  largely  met  by  the  organization  of  the 
"fast    freight    lines"    or    freight    despatch    com- 
panies.    These  organizations  date  from   1855-6 ; 
and,     although     their     original     character     has 
changed  and  several  have  ceased  to  e.xist,  they 
still    survive    in    name.      The    Union    Line,    the 
Empire  Line,  the  Merchants'  Despatch,  and  oth- 
ers of  a  similar  character  are  organizations  with 
which  the  public  is  familiar.     At  the  outset  the 
fast  freight  lines  were  managed  by  corporations 
distinct   from  the  railway  companies.     The   de- 
spatch company  solicited  freight   from  shippers, 
provided  its  own  cars,  charged  such  rates  as  the 
conditions  of  competition  permitted,  and  paid  the 
railway   companies   for   hauling   the   cars.     The 
nature    of    the    services   performed   by   the    fast 
freight  lines  may  be  illustrated  by  referring  to 
the  history  of  the  Empire  Transportation  Com- 
pany chartered  by  the  State  of  Pennsylvania  in 
1865.     This  company  was  organized  to  increase 
the  business  done  over  the  Philadelphia  and  Erie 
Railway,    which    connected    Sunbury    and    Erie, 
Pa.      This    road    was    only    a    part    of    one    of 
the    through    routes   between   the   Atlantic    sea- 
board and  the  Great  Lakes  and  the  oil  fields  of 
western    Pennsylvania.      The   Empire   Transpor- 
tation  Company,   in  order   "to   increase  conven- 
ience,   promptness,   and   safety,    in   the    transfer 
of  property  between  inland  points     .     .     .     and 
points  on  the  Atlantic  slope  and  seaboard  and  in 
foreign  countries   east  thereof,''   built  pipe-lines 
within  the  oil  regions,  constructed  terminals  at 
the  seaboard  and  the  Great  Lakes,  and  organ- 
ized transportation  companies  to  operate  on  the 
Lakes  and  over  the  railway  lines  west  of  Pitts- 
burg  and   Erie.     Such   an    organization   as   this 
could   perform   a   useful    service.     It    developed 
new  traffic,  it  solicited  business,  it  provided  it- 
self  with    rolling   stock   and   thus    relieved    the 
railways   of  supplying   specialized   equipment   at 
a    time   when   capital   was    not   abundant.      The 
conditions    have    now    changed,   however.      The 
railway  systems  have  become  so  extensive,  and 
their  interline  relations  have  been  so  developed, 
that    the    railways    are    able    to    perform    prac- 
tically every  service  which  the  shipper  may  re- 
quire.   Every  railway  will  take  freight  and  issue 
bills  of  lading  for  any  point  in  the  United  States, 
and,    indeed,    for   many   places    outside    of   our 
country.    Most  of  the  despatch  companies   were 
brought  out  by  the   railways  between   1870  and 
1880  and  converted  into  "co-operative  fast  freight 
lines,"  which  were  in  reality  only  joint  arrange- 
ments among  connecting  roads  to  facilitate  their 
through   business.     Each  co-operating   road   as- 
signed to  the  joint  line  a  number  of  cars  pro- 
portioned to  the  mileage  of  its  system,  and  the 
earnings   and  expenses  of   the  joint   lines   \vere 
divided    proportionately   among   the    constituent 
companies.      These    co-operative     freight     lines 
thus  became  essentially  an  arrangement  among 
certain    railways    for    securing    an    inexpensive 
and  honest  administration  of  their  interline  busi- 
ness.     This   co-operative    form   of   organization 
put  an  end  to  an  abuse  that  was  connected  with 
the  former  independent  fast  freight  line  or  de- 
spatch companies  which  were  frequently  owned 
by  the  officers  and  directors  of  the  railways  for 
whom  it  was  profitable  to  favor  the  freight  line 
at  the  expense  of  the  railway  corporation. 
The  consolidation  and  growth  of  railway  cor- 
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porations  and  the  development  of  vast  systems 
are  rendering  even  the  co-operative  fast  freight 
lines  unnecessary.  In  many  cases  they  continue 
to  exist,  but  are  regarded  rather  as  trademarks 
of  which  continued  use  is  made  because  ship- 
pers have  become  accustomed  to  sending  their 
freight  by  certain  routes  and  by  particular  bills 
of  lading.  In  keeping  the  record  of  the  cars, 
and  in  settling  interline  accounts  the  freight 
lines  are  of  service  to  some  companies;  but  the 
time  is  probably  not  far  distant  when  each  com- 
pany will  manage  all  its  freight  business  di- 
rectly through  its  own  freight  department. 

A  prominent  characteristic  of  the  American 
railway  service  is  the  specialization  in  the  freight 
equipment.  For  each  commodity  (.like  coal,  iron 
ore,  petroleum  oil,  livestock,  dressed  meats, 
fresh  fruits,  etc.)  that  is  shipped  regularly  and 
in  large  quantities  there  is  provided  a  type  of 
car  constructed  with  reference  to  the  most  eco- 
nomical carriage  of  the  traffic.  Most  of  the  spe- 
cial-service cars  are  provided  by  the  railway 
companies ;  but  a  large  part  of  them,  is  owned 
by  the  shippers.  In  times  past  even  greater  use 
was  made  of  private  cars  than  is  customary  at 
present ;  and  even  now  there  are  probably  125,000 
of  the  shippers'  cars,  or  one  seventh  of  all  the 
freight  cars  in  the  United  States.  The  use  of 
private  cars  w'ill  probably  decrease  in  the  future, 
because  a  large  railway  corporation  doing  busi- 
ness in  several  States  can  derive  more  profit 
from  providing  all  the  equipment  required  for  its 
traffic  than  from  renting  private  cars  for  any 
considerable  portion  of  its  business. 

When  personal  discriminations  were  gener- 
ally practised  the  owners  of  private  cars  had 
a  great  advantage  over  other  shippers,  not  only 
because  they  offered  the  railways  a  large  ton- 
nage, and  could  thereby  secure  a  low  rate;  but 
also  because  the  car-mileage  exacted  of  the  rail- 
ways by  the  owners  of  the  private  cars  was 
the  source  of  large  gains.  The  private  cars 
usually  are  devoted  to  long-distance  one-way 
traffic,  which  means  a  disproportionately  large 
mileage  for  such  cars  as  compared  with  the 
others,  and  that  the  private  cars  must  be  hauled 
without  a  paying  load  half  the  distance  they  are 
moved.  Although  the  customary  car-mileage 
charge  has  been  reduced  nearly  one  half  during 
the  past  decade  the  railways  continue  to  prefer 
shippers  to  use  the  railway  company's  equipment. 
From  the  standpoint  of  government  regulation 
and  the  prevention  of  discriminations,  the  sub- 
stitution of  the  carrier's  equipment  for  that 
owned  by  the   shippers  is  desirable. 

The  volume  of  long-distance  traffic  and  travel 
in  the  United  States  is  so  great  that  each  rail- 
way company  is  practically  obliged  to  bill  freight 
and  to  ticket  passengers  to  points  on  the  lines  of 
many  other  companies.  The  freight  and  passen- 
ger cars  used  in  handling  this  joint  and  through 
business  move  freely  over  the  tracks  of  numer- 
ous companies,  and  an  elaborate  system  of  car- 
records  and  interline  accounts  becomes  neces- 
sary. In  Great  Britain,  ever  since  1850,  all  joint 
traffic  has  been  handled  on  way-bills  and  tickets 
of  a  "clearing  house,"  through  which  the  rail- 
way companies  settle  their  interline  accounts. 
This  method  of  doing  business  and  settling  joint 
accounts  is  economical,  and  makes  secret  rate 
cutting  on  through  business  practically  impossi- 
ble. There  has  been  much  discussion  regarding 
the   adoption   of  the   clearing-house   method   of 


handling  through  rail  traffic  in  the  United  States, 
but  the  size  of  the  country  is  so  vast  and  the 
number  of  the  companies  is  so  great  that  a  sin- 
gle clearing-house  for  the  entire  country  seems 
hardly  possible.  It  might  be  feasible  to  operate 
a  clearing-house  within  each  of  the  half  dozen 
leading  territorial  groups  of  American  railways ; 
and  the  progressive  consolidation  of  our  rail- 
ways under  a  decreasing  number  of  manage- 
ments will  simplify  the  problem  of  inaugurating 
the  clearing-house  method  of  managing  inter- 
railway  traffic. 

The  Passenger  Service. —  In  many  ways  the 
passenger  service  differs  from  that  of  carrying 
freight.  Freight  is  handled  mainly  in  car  loads 
or  train  loads  and  the  car  or  train  is  started 
whenever  the  cargo  is  completed.  The  passenger 
service,  however,  is  performed  by  trains  that  run 
on  fixed  schedules  quite  regardless  of  the  num- 
ber of  passengers  that  may  desire  to  travel  at 
the  time  fixed  for  the  train  to  start.  This  dis- 
tinction does  not  apply  in  all  cases  because  some 
kinds  of  perishable  commodities  are  moved  by 
freight  trains  that  are  run  in  accordance  with 
fixed  schedules,  but  in  most  instances  the  dis- 
tinction holds  good.  In  the  passenger  service 
more  than  in  the  freight  business  attention  must 
be  paid  to  speed,  safety,  comfort  and  conven- 
ience. Although  quickness  and  regularity  of 
service  is  required  of  the  railways  by  some  ship- 
pers the  chief  demand  is  for  cheap  transporta- 
tion and  low  rates.  Consequently,  railway  com- 
panies are  under  constant  pressure  to  reduce  the 
cost  of  handling  and  hauling  commodities.  In 
the  development  of  their  passenger  service,  how- 
ever, the  railways  are  seeking  to  increase  the 
speed  and  safety,  and  to  lessen  the  discomforts  of 
traveling.  Probably,  American  railway  compan- 
ies have  underestimated  the  demand  for  cheap 
passenger  fares,  but  they  have  unquestionably 
acted  upon  the  theory  that  excellence  rather  than 
economy  has  been  the  demand  of  the  traveling 
public.  The  result  of  following  these  different 
aims  in  the  development  of  the  freight  and  pas- 
senger service  has  been  that  the  average  freight 
train  load  has  nearly  doubled  since  i8go, 
that  the  average  freight  train  mile  reve- 
nue has  risen  nearly  50  per  cent,  and 
that  there  has  been  a  large  decline  in  freight 
rates  —  23  per  cent  during  the  decade 
1890-1900;  whereas  the  number  of  passengers 
per  train  is  no  greater  to-day  than  it  was  in 
1890,  and  there  has  been  an  actual  decrease  in  the 
revenue  per  passenger  train  mile,  and  there  has 
been  only  a  relatively  slight  reduction  —  7  per 
cent  — in  passenger   fares  since   1890. 

Contrary  to  ordinary  belief  the  American 
people  make  comparatively  small  use  of  the  pas- 
senger service  offered  by  the  railways.  The  people 
of  the  United  Kingdom  take  nearly  twice  as  many 
trips  each  year  as  the  people  of  the  United  States 
do,  although  there  are  about  twice  as  many  per- 
sons in  our  country  as  there  are  in  the  United 
Kingdom.  The  Briton  takes  27  rides  each  year, 
while  the  American  averages  about  7!^.  As  re- 
gards the  number  of  trips  per  year  the  average 
per  person  in  the  United  Kingdom  is  27,  Bel- 
gium 17,  Switzerland  15.  Germany  12  and  the 
United  States  7'/$.  The  American  travels  a  few 
miles  more  each  year  than  does  the  inhabitant  of 
any  other  country  except  the  United  Kingdom, 
but  even  the  people  living  in  such  small  coun- 
tries as  Germany  and  France  travel  almost  as 
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many  miles  annually  as  does  the  average  person 
of  the  United  States.  One  way  to  show  the  use 
made  by  the  people  of  different  countries  of  the 
railways  for  travel  is  to  compare  the  number  of 
miles  traveled  per  mile  of  the  railways.  In 
Great  Britain  the  number  of  "passenger  miles" 
per  mile  of  road  is  about  400,000;  in  Germany, 
343,000;  in  France,  283,000;  and  in  the  United 
States,  72,000.  While  it  is  to  be  expected  that 
the  railways  serving  such  densely  populated 
countries  as  the  United  Kingdom,  Germany  and 
France  will  have  a  greater  passenger  traffic  per 
mile  of  line  than  will  the  railways  in  a  relatively 
sparsely  settled  country  such  as  the  United 
States,  the  foregoing  figures  nevertheless  indi- 
cate that  the  American  raihvaj'S  can  do  much 
to  increase  travel  in  the  United  States. 

One  method  of  accomplishing  this  would  be 
for  the  American  railways  to  follow  the  example 
set  by  the  roads  of  Europe  and  to  divide  passen- 
gers into  classes.  As  a  matter  of  fact,  there 
is  some  classification  in  the  American  passenger 
service,  there  being  the  Pullman  service  above 
the  so-called  first  class,  and  a  second  class ;  but 
Pullman  cars  are  run  on  relatively  few  trains, 
and  many  roads  sell  no  second  class  tickets.  In 
all  European  countries  there  are  at  least  three 
classes,  and  in  Prussia  there  are  four,  besides  a 
separate  class  for  the  military.  The  trend  of 
traffic  has  been  from  the  upper  to  the  lower 
graaes  as  the  result  of  increasing  travel  by  the 
poorer  people  and  the  improvements  in  the  com- 
forts to  be  secured.  In  the  cheaper  grades  of 
service  the  average  passenger  fares  in  the  Conti- 
nental countries  of  Europe  are  much  lower  than 
in  the  United  States.  The  average  receipts  per 
passenger  per  mile  in  Prussia  are  1.05  cent,  in 
France  1.02,  in  Hungary  about  i.oi  cent,  and 
in  Austria,  about  i  cent.  In  the  United  States 
the  average  earnings  per  passenger  mile  are 
about  2  cents. 

The  success  which  has  resulted  from  the  im- 
provement and  development  of  the  lower  and 
cheaper  grades  of  service  of  the  European  rail- 
ways suggests  that  it  might  be  advisable  for 
the  railways  in  the  United  States  to  develop  a 
service  below  that  of  the  ordinary  first  class  day 
coach,  and  to  make  the  fares  for  this  inferior 
service  considerably  cheaper  than  those  now  pre- 
vailing. In  order  to  increase  their  passenger 
business  in  a  large  way  it  would  be  necessary 
for  the  railways  of  our  country  to  make  its  pos- 
sible for  the  masses  of  the  people  to  travel 
economically.  The  demand  of  those  who  work 
for  small  wages  is  for  a  cheap  service  and  not 
for  luxury. 

To  some  extent  the  demand  for  a  cheaper 
passenger  service  is  being  met  by  the  extension 
of  inter-urban  electric  trolley  lines.  In  many 
places  electric  lines  have  introduced  a  service 
cheaper,  slower  and  less  comfortable  than  that 
offered  by  the  steam  lines,  and  the  result  has 
been  the  development  of  an  enormous  volume  of 
local  traffic.  There  are  instances  of  the  con- 
struction of  trolley  lines  parallel  with  trunk  line 
railroads  and  the  development  of  a  local  traffic 
20  times  that  previously  handled  by  the  steam 
lines.  This  enormous  traffic  by  trolley  has,  how- 
ever, not  lessened  the  travel  by  steam  roads,  but 
has  developed  a  traffic  that  previously  did  not 
exist. 

The  Express  Scii'ice. —  In  the  United  States 
a  rather  sharp  distinction  is  made  between  ex- 


press and  freight  traffic  although  in  each  case 
commodities  are  transported.  Express  traffic 
consists  of  the  articles  other  than  mail  matter 
and  personal  baggage  that  are  carried  on  pas- 
senger trains.  Some  express  goods  are  carried 
in  train  loads  but  this  is  exceptional  even  at 
the  present  time ;  and  occasionally  ordinary 
freight  is  sent  as  express  in  order  to  secure 
especially  prompt  delivery.  Express  companies 
also  sell  money-orders  payable  at  any  of  their 
offices  and  they  sometimes  collect  accounts  and 
execute  papers.  In  foreign  countries  the  express 
business  is  conducted  either  as  a  part  of  the 
freight  service  of  the  railways  or  as  a  part  of 
the  postal  service.  The  United  States  receives 
no  package  for  the  mails  weighing  more  than 
four  pounds  except  in  the  case  of  a  single  book, 
whereas  many  foreign  countries  accept  packages 
weighing  11  pounds  for  carriage  by  mail.  The 
reason  why  the  American  railways  do  not  handle 
the  express  business  is  a  historical  one. 
During  the  first  decade  of  the  development  of 
the  railways  in  the  United  States  there  was  no 
special  organization  for  handling  express  busi- 
ness. The  patrons  of  the  roads,  however,  began 
to  send  packages  from  one  station  to  another 
by  entrusting  them  to  the  conductors  or  bag- 
gage agents.  In  1S39  William  Harnden  began 
receiving  parcels  for  transmission  between  New 
York  and  Boston.  The  following  year  Alvin 
Adams  began  to  compete  with  him  in  the  New 
York  and  New  England  business.  Harnden 
then  began  the  express  service  between  the 
United  States  and  Europe,  and  14  years  later 
Harnden,  Adams,  Thompson  and  Kinsley  con- 
solidated and  became  the  Adams  Express  Com- 
pany. The  American  Express  Company  grew 
out  of  a  consolidation  which  took  place  in 
1850.  Wells,  Fargo  and  Company  started  in 
1852,  the  United  States  Express  Company  in 
1854,  and  the  other  important  companies  organ- 
ized soon  after  that  date. 

The  railway  companies  of  the  United  States 
found  it  convenient  and  profitable  to  permit  the 
express  companies  to  organize  and  develop  the 
parcels  service.  Each  railway  corporation  makes 
a  contract  with  an  express  company  giving  it  a 
monopoly  of  the  express  business  over  the  lines 
included  in  the  agreement.  The  railway  com- 
pany furnishes  the  cars  and  hauls  them  for  the 
express  company  and  obtains  therefor  from  40  to 
60  per  cent  of  the  total  receipts  of  the  express 
company,  the  percentage  of  the  total  receipts 
paid  to  the  railway  being  dependent  upon  the 
volume  of  the  express  business.  In  the  Eastern 
States  where  the  traffic  is  heavy  the  railways 
receive  40  per  cent.  In  the  contract  between 
the  express  and  railway  companies  it  is  usually 
stipulated  that  the  minimum  express  charge  shall 
be  from  50  to  150  per  cent  above  the  rates 
which  would  be  charged  for  carrying  the  articles 
as  ordinary  freight.  In  actual  practice  the  ex- 
press charges  average  from  3  to  4  times  what  the 
freight  rates  would  be. 

The  necessity  for  separate  companies  to  per- 
form the  express  business  is  no  longer  urgent. 
Indeed  it  is  probable  that  it  would  be  more 
profitable  for  American  railway  companies  to 
develop  their  freight  service  so  as  to  include 
the  collection,  carriage  and  delivery  of  most  of 
the  parcels  now  handled  by  the  express  com- 
panies. It  is  also  the  opinion  of  many  experts 
that  the  time  has  come  for  the  United  States 
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government  to  include  in  its  mail  service  the 
carriage  o£  parcels  up  to  the  weight  of  lO  pounds. 
By  doing  this  and  by  perfecting  its  money-order 
service  the  United  States  government  would  with 
profit  to  itself  and  convenience  to  the  public 
perform  a  large  part  of  the  business  now  done  by 
the  express  companies. 

The  Mail  Scrz'icc. — The  transportation  of  the 
government  mails  is  an  important  branch  of  the 
railway  service.  Over  8,000,000,000  pieces  of  mail 
matter  are  now  handled  annually  in  the  United 
States  mails,  and  the  weight  of  this  mail  ex- 
clusive of  the  sacks  and  equipment  used  in 
handling  it  probably  exceeds  350.000  tons  an- 
nually. Although  the  United  States  employs 
steamships,  stage  coaches  and  messengers  as  weil 
as  railways  to  handle  its  mails,  over  86  per 
cent  of  the  total  weight  of  the  mails  and  equip- 
ment is  carried  by  the  railways.  On  50,000  miles 
of  railways  "railway  post-offices"  or  cars 
equipped  as  post-offices  are  run.  These  cars  are 
in  charge  of  messengers  who  sort  the  mail  as 
it  is  received  and  place  it  in  special  pouches, 
there  being  pouches  for  each  city,  and  usually 
pouches  for  each  of  many  sections  of  the  city. 
On  nearly  120,000  miles  of  railways  department 
mail  cars  are  operated,  and  on  about  20,000  miles 
of  railways  the  mails  are  carried  in  closed 
pouches  usually  in  the  baggage  cars.  From 
these  figures  it  would  seem  that  our  mail  service 
makes  use  of  nearly  190,000  miles  of  steam  rail- 
ways. The  messengers  and  crews  in  charge  of 
the  mails  travel  nearly  250,000,000  miles  annually. 
The  railway  post- offices  have  come  to  be  an  in- 
dispensable feature  of  the  service.  The  plan  of 
sorting  mail  while  in  transit  originated  in  1862 
with  William  A.  Davis,  who  then  fitted  up 
the  first  railway  postal  cars.  The  advantage 
of  using  such  cars  was  quickly  recognized  and 
they  were  soon  in  operation  on  the  principal 
mail  routes.  The  postal  cars  now  built  are  from 
40  to  60  feet  in  length,  and  the  government  is 
constantly  increasing  the  number  used.  To  the 
extent  that  the  distribution  of  the  city  mail  can 
be  transferred  from  the  post-offices  to  the  postal 
cars  to  that  extent  the  delivery  of  the  mails  will 
be  expedited.  The  payments  received  by  the 
railways  for  carrying  the  mails  are  determined 
in  accordance  with  Acts  of  Congress  passed  in 
1873,  1876  and  1878.  The  basis  of  payment  is 
the  weight  of  the  mails  and  the  distances  car- 
ried, and,  if  handled  in  full-size  postal  cars, 
the  number  of  miles  such  cars  are  operated.  The 
following  table  states  the  amount  of  payment 
received  by  the  railways  for  different  weights  of 
the  mails  and  also  indicates  the  equivalent  rate 
per  ton  per  mile  for  handling  this  traffic. 

R.\TES  BASED  ON   THE  WEIGHT   OF  THE    MAILS. 


Average  daily  weight  of 

mails  over  whole 

route 


200  pounds 

500  pounds 

1,000  pounds 

1,500  pounds 

2,000  pounds 

3,500  pounds 

5,000  pounds 

Each  2,000  pounds  in  ex- 
cess of  5,000  pounds. 


Pay  per  mile 
per  annum 


Rate  per  ton 
per  mile 


$1,171 
.702 
.468 
.390 
■  351 
.234 
.187 

.058 


the  increase  of  the  average  daily  weight  of  the 
mails  handled.  It  is  because  of  this  that  the 
railway  companies  to-day  are  receiving  a  lower 
rate  for  carrying  the  mails  than  they  formerly 
obtained  although  there  has  been  no  change  in 
the  provisions  of  the  law  for  25  years.  The 
average  daily  weight  of  the  mails  is  ascertained 
by  weighing  the  mails  for  30  successive  days 
once  in  four  years.  The  average  of  those  30 
days  is  assumed  to  be  the  average  for  each  day 
of  the  year  and  the  payments  for  the  succeeding 
four  years  are  based  upon  those  figures.  As  the 
amount  of  mail  business  increases  yearly  the 
railway  companies  during  the  latter  part  of  the 
four  year  period  are  not  paid  for  as  great  a 
weight  as  they  actually  transport.  It  is  estimated 
that  they  are  paid  for  91  or  92  per  cent  of  the 
weight  of  the  mails  carried. 

The  rates  allowed  for  hauling  full-size  post- 
office  cars  and  the  equivalent  rates  per  mile  run 
by  the  cars  are  shown  by  the  following  table : 

RATES    ALLOWED    FOR    FULL-SIZE    POST-OFFICE    CARS. 


Length  of  car 


40  feet  

45  feet  

50  feet 

55  to  60  feet. 


Rate     per    an- 
num   per    mile 
of  track 


$25.00 
30.00 
40.00 
50.00 


Rate   per   mile 
run   by   cars 


3.424  cents 
4.109  cents 
5.479  cents 
6.849  cents 


The  rate  per  ton  mile   received  by  the  rail- 
Ways  for  carrying  the  mails  declines  rapidly  with 


It  has  frequently  been  charged  that  the 
government  is  unduly  liberal  in  its  payments  to 
the  railways  for  carrying  the  mails.  For  20 
years  the  United  States  has  annually  paid  the 
railways  about  one  third  of  the  total  amount  of 
the  postal  receipts.  When  compared  with  the 
payments  made  by  other  countries  this  rate  is  not 
found  to  be  exceptionally  large,  and  while  the 
remuneration  made  by  the  government  to  the 
railway  companies  is  ample  it  can  hardly  be 
said  to  be  excessive.     See  Post  and  Postage. 

The  Organisation  of  the  Railuvy  Service. — 
The  agency  by  which  the  railway  service  is  per- 
formed is  a  corporation,  and  on  account  of  the 
complexity  and  multiplicity  of  its  duties  it  is 
necessarily  a  highly  specialized  organization. 
Like  other  corporations  it  has  departments  and 
officials  for  the  management  of  its  financial  and 
legal  affairs,  but  in  addition  to  this,  it  includes  a 
special  transportation  organization  to  which  four 
duties  are  entrusted.  One  duty  is  the  construc- 
tion and  maintenance  in  proper  condition  of  the 
roadway  and  all  necessary  structures.  The  sec- 
ond is  to  provide  and  keep  in  proper  repair  and 
to  operate  the  equipment  which  the  traffic  may 
require.  The  third  is  to  furnish  the  facilities 
that  will  enable  passengers  and  shippers  to  make 
use  of  the  transportation  service,  and  the  fourth 
duty  is  to  arrange  and  adjust  the  relation  of  the 
carrier  with  its  patrons  in  such  a  way  as  to 
further  the  interests  of  both  parties.  Corre- 
sponding with  each  of  these  four  duties  there  are 
separate  departments  of  the  service  within  each 
of  which  there  is  a  minute  subdivision  of  duties 
and  responsibilities.  From  the  bottom  to  the 
top  of  the  service  there  runs  an  unbroken  line 
of  responsibility,  each  employee  being  responsible 
to  his  superior,  while  the  president  of  the  com- 
pany is  under  the  control  of  the  Board  of  Di- 
rectors who  must  give  an  account  of  their  man- 
agement to  the  stockholders.     Corporate  organ- 
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ization  has  reached  its  highest  stage  of  develop- 
ment in  some  of  the  larger  railway  systems  of 
the  United  States.  The  railways  in  the  United 
States  now  employ  about  1,100,000  men.  Unless 
agriculture  be  considered  as  a  single  industry  it 
is  proper  to  speak  of  the  railway  business  as 
the  greatest  of  all  the  industries.  This  vast  army 
of  railway  employees  consists  to  a  large  extent 
of  skilled  laborers  who  are  well  paid,  are  well 
organized  and  are  steadily  adopting  higher  stan- 
dards of  living.  Their  influence  upon  the  prog- 
ress of  American  labor  is  far-reaching  and  al- 
together beneficial. 

Co-operation  in  the  Raihvay  Service. —  The 
railway  service  is  of  such  a  nature  that  it  must 
be  performed  by  large  corporations.  Moreover, 
it  is  absolutely  essential  that  these  corporations 
should  co-operate  with  each  other ;  not  only 
must  they  work  together  in  the  management  of 
their  joint  business,  but  they  must  also  co-oper- 
ate in  the  regulation  of  their  competitive  traflic. 
The  history  of  American  railway  transportation 
shows  conclusively  that  there  must  be  co-opera- 
tion among  railways  if  the  public  is  to  receive 
an  adequate  service  at  rates  that  do  not  unjustly 
discriminate  between  persons,  places  or  classes  of 
traffic.  The  United  States  and  the  several  Statfe 
governments  have  passed  many  laws  prohibiting 
the  co-operation  of  competitive  railways,  but 
such  laws  have  always  been  inefficient.  The 
necessity  for  co-operation  among  railways  grows 
out  of  the  public  nature  of  the  service  they  per- 
form. Railway  transportation  being  a  service 
of  a  public  nature  which  may  be  performed 
directly  by  the  government  or  by  agents  author- 
ized by  the  State,  it  must  be  conducted  in  such 
a  way  as  to  minimize  discriminations  between 
persons  and  localities.  For  each  railway,  to 
compete  independently  of  other  roads,  by  bidding 
for  traffic  is  to  introduce  intolerable  discrimina- 
tions. The  United  States  very  properly  prohibits 
railways  from  making  unreasonable  discrimina- 
tions, but  it  makes  the  mistake  of  prohibiting 
that  degree  of  inter-railway  co-operation  that 
is  necessary  for  the  establishment  and  mainte- 
nance of  equitable  charges.  While  the  best  per- 
formance of  the  railway  transportation  service 
and  the  prevention  of  discriminations  requires 
that  the  railways  shall  be  permitted  to  co-oper- 
ate, the  conclusion  is  not  to  be  drawn  that  the 
railway  corporations  should  be  permitted  by 
the  government  to  perform  their  service  and  to 
make  their  charges  without  governmental  regu- 
lation. The  proper  adjustment  of  the  relation 
of  the  carrier  and  the  public  requires  the  super- 
vision of  the  service  by  the  government,  and  the 
correction  from  time  to  time  of  unreasonable 
discriminations.  This  is  not  merely  a  theoretical 
statement,  but  is  a  deduction  fully  w-arranted  by 
the  history  of  raihvay  transportation. 
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Railway  Yard  Switching. —  Switching  or 
shunting  cars  is  a  term  commonly  applied  in 
steam  railroad  yards  where  freight  and  pas- 
senger trains  are  prepared  for  road  service  and 
for  further  distribution  of  cars  at  terminal 
points,  the  preparation  of  a  train  at  a  terminal 
point  for  dispatching  to  another  terminal  point 
and  so  prepared  as  to  reduce  to  a  minimum 
extra  handling  of  a  train  while  enroute. 

The  coristruction  of  railroad  yards  in  refer- 
ence to  track  arrangements  for  switching  pur- 
poses, the  equipment  of  cars  and  engines,  fixed 
signals,  and  other  facilities  requisite  to  yard 
operation,  have  been  given  much  attention  by 
prominent  railroad  men.  and  through  the 
periodicals  given  much  publicity,  which  has  done 
much  good  in  bringing  about  a  higher  state  of 
efficiency,  but  little  has  been  written  relative 
to  switching,  which,  in  a  general  way,  means  in- 
terior operation. 

The  character  of  business  to  be  handled  regu- 
lates the  manner  in  which  the  switching  is  per- 
formed, therefore,  there  can  be  no  established 
rule  to  govern  all  yards  where  switching  is  done, 
but  taken  as  a  whole,  a  large  per  cent,  of  the 
rules  will  apply  to  all  yards  and  are  in  effect. 

At  terminal  stations,  where  trains  are  re- 
ceived and  despatched  from  the  same  yard  or 
intermediate  yard,  the  switching  is  separate  and 
distinct  and  must,  therefore,  be  divided  into 
two  classes  as  follows : 

fa.    Accumulation  of   loaded  and  empty- 
Make  up  yard,      ]  cars 
Trains  prepared  ',  b.     Inspection  and  weighing  cars, 
for  road  service.  |  c.     Separation  of  cars  into  classes, 
td.     Despatch  of  trains. 

Break  up  yard.  fa.  Trains  from  the  road  to  be  switched, 

cars  separated  J  b.  Inspection  and  seal  record  of  cars, 

for  final  I  c.  Cl-tssitication  by  switching, 

delivery.  [d.  Movement  to  final  destination. 

In  the  make  up  yard,  where  trains  are  pre- 
pared for  road  service  and  in  break  up  yards, 
where  trains  are  received  from  the  road,  the 
switching  is  performed  by  engines  of  a  type  es- 
pecially adapted  to  yard  service.  They  are  con- 
structed with  a  short  wheel  base,  which  is  very 
essential  to  the  work,  as  many  yard  and  industry 
tracks  are  of  very  sharp  curvature  and  on  which 
engines  of  longer  wheel  base,  such  as  those  used 
oti  road  service,  could  not  move  without  danger 
of  derailment.  They  are  also  of  sufficient  weight 
and  steam  pressure  to  handle  the  maximum 
number  of  cars  received  or  despatched  on  one 
road  train. 
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In  the  preparation  of  a  road  train,  cars  are 
assembled  into  a  receiving  yard  from  various 
places.  Cars  are  loaded  at  industrie'i,  public 
team  tracks,  freight  houses,  and,  after  the  bill- 
ing for  each  loaded  car  has  been  prepared,  show- 
ing the  weight,  contents,  and  destination,  the  cars 
are  collected  together  by  the  yard  engines,  which 
are  assigned  to  industry  and  freight  house 
work,  and  are  taken  to  the  receiving  yard,  where 
all  freight  is  collected  for  an  outbound  move- 
ment. The  yard,  or  shifting  engines,  which 
perform  this  and  similar  work,  is  all  the  while 
under  the  supervision  of  the  yard  master.  The 
crews  are  composed  of  the  following:  one  en- 
ginenian,  one  stoker,  one  engine  foreman,  two 
helpers.  The  engine  foreman  is  known  as  the 
conductor  and  the  two  helpers  are  known  as  yard 
brakemcn  or  yard  switchmen.  The  entire  crew 
is  subject  to  the  orders  of  the  engine  foreman. 

The  freight  in  cars  ready  for  transit,  taken 
from  local  team  tracks,  industries,  etc.,  on  the 
road  where  the  switching  is  done,  does  not  com- 
prise all  of  the  channels  from  which  freight  is 
received,  but  to  the  contrary  forms  only  a 
meagre  part  of  the  freight  received  for  ship- 
ment. By  means  of  a  common  interchange  or 
reciprocal  arrangement  between  connecting  line 
roads,  which  have  business  relations  and  are 
amicable  according  to  a  mutual  understanding, 
loaded  and  empty  cars  are  continually  received 
from  connecting  roads,  which  must  undergo  the 
same  inspection  before  being  switched  into  road 
trains  as  the  cars  received  from  other  sources. 

This  freight,  being  composed  of  various  com- 
modities, live  stock,  perishable,  and  dead  freight, 
is  then  switched  into  road  trains  for  despatching. 
It  is  classified  by  the  switching  crews  in  divi- 
sion or  station  order,  the  live  stock  and  perish- 
able freight  being  given  preference  and  where 
solid  trains  of  high  class  freight  cannot  be  run, 
the  train  is  then  filled  out  by  adding  additional 
cars  of  less  important  freight,  which  in  railroad 
circle  is  termed,  "dead  freight."  This  dead 
freight  is  added  to  a  train  of  high  class  freicht 
until  the  proper  tonnage  is  acquired  to  complete 
a  train. 

The  shifting  crews  assigned  to  the  make  up 
yards  must  be  men  of  experience,  as  a  general 
knowledge  of  the  routing  of  cars  is  necessary 
and  can  be  only  acquired  by  long  service  and 
close  application  to  the  work,  to  prevent  errors 
in  wrong  routing  to  cars.  Cars  for  the  various 
divisions  of  a  road  are  switched  to  tracks  which 
are  assigned  to  a  division  of  a  road,  the  live 
stock  and  perishable  is  switched  to  tracks  as- 
signed for  preference  trains,  dead  freight, 
empty  cars,  etc.,  are  assigned  to  other  tracks, 
etc.,  until  there  is.  a  complete  separation  of  the 
freight  in  building  up  the  road  train. 

On  some  terminals,  this  switching  is  per- 
formed by  gravity  or  hump  method,  the  yard 
tracks  being  so  constructed  as  to  have  an  ele- 
vation or  hump  at  the  head  of  the  make  up  yard. 
The  cars  are  detached  by  the  engine  foreman 
singly  or  in  groups,  as  the  classification  may 
require,  after  which  they  attain  sufficient  mo- 
mentum to  gravitate  into  the  yard  track  to  which 
as.signed.  Where  this  me.thod  of  yard  operation 
is  in  force,  the  nimiher  of  men  assigned  to  an 
engine  is  very  greatly  increased.  In  yards  where 
heavy  business  is  handled,  twenty  or  more  inen 
work  with  one  engine,  who  bear  the  title,  "Car 


riders,"  their  duty  being  to  ride  the  cars  into  the 
track  to  which  it  is  assigned  and  reduce  the 
momentum  of  the  cars  by  applying  the  hand 
brake  to  prevent  them  striking  cars  already  on 
the  tracks  with  more  force  than  is  necessary 
to  have  them  couple  together  automatically. 

The  switch  tracks  used  in  the  operation  of  a 
gravity  yard  are  usually  operated  by  an  inter- 
locking plant,  the  same  being  located  at  the 
summit  of  the  elevation  which  affords  a  clear 
range  of  vision  for  the  interlockmg  operators 
to  all  of  the  tracks  in  use.  The  duty  of  the 
interlocking  operator  being  such  as  to  require 
him  to  work  in  conjunction  with  the  engine 
crews  in  disposing  of  cars  to  the  various  tracks 
assigtied.  A  switching  list  is  first  prepared  in 
duplicate  and  a  copy  furnished  to  the  inter- 
locking operator  and  the  engine  foreman,  which 
indicates  cuts  or  separations  to  be  made  in  the 
train.  By  this  method  the  engine  foreman  and 
crew  and  the  interlocking  operator  work  in 
unison  which  is  necessary  to  prevent  cars 
from  entering  tracks  which  they  do  not  belong. 
After  each  cut  of  cars  or  yard  train  has  been 
switched  and  the  cars  travel  into  the  tracks  to 
which  they  are  assigned,  the  car  riders,  who 
protect  the  cars  down  into  the  yard,  are  col- 
lected up  by  the  engine  which  was  used  to  shove 
the  train  over  the  hump.  In  some  yards  a 
special  engine  is  used  for  this  purpose  and  the 
men  are  collected  and  brought  to  the  rummit  of 
the  hump  to  be  ready  to  protect  another  run  of 
cars.  Frequently  two  yard  engines  are  used 
in  the  operation  of  gravity  method  of  switching, 
which  reduces  the  amount  of  delay  in  the  work 
and  increases  the  number  of  cars  handled  with- 
out increasing  the  number  of  car  riders. 

The  gravity  tracks  are  constructed  on  a  three 
per  cent,  grade  for  a  given  distance  and  then  are 
reduced  to  a  two  per  cent,  grade  and  the  yard 
tracks  to  one-half  of  one  per  cent,  grade  or  just 
sufificient  grade  to  carry  the  cars  to  the  desired 
stopping  point. 

When  a  sufficient  number  of  cars  shall  have 
been  accumulated  to  make  a  train  of  the  re- 
quired tonnage,  a  road  train  crew  is  then  called 
to  move  the  train,  consisting  of  an  engineer, 
fireman,  conductor,  and  two  brakemen. 

With  the  growth  of  the  business  and  the 
large  increase  in  the  number  of  cars  handled  at 
terminal  points,  it  was  evident  that  something 
better  than  the  switching  list  for  the  guidance 
of  the  yard  crews  was  necessary  and  the  side 
carding  of  cars  was  inaugurated  to  designate  the 
routing  and  the  destination  of  cars,  which  was 
found  to  be  practical  and  is  used  to  quite  an 
extent.  Cards  of  various  shapes  and  colors  are 
used,  each  color  and  shape  having  its  meaning, 
and  it  is  found  to  be  a  large  factor  in  facilitating 
the  work,  as  the  yard  men  soon  become  ac- 
customed to  the  cards,  which  are  securely  tacked 
on  to  the  side  of  the  car,  and  without  having  to 
consult  the  card  way  bill  or  the  switch  list, 
which  accompanies  each  loaded  car,  they  are 
able  to  direct  the  car  to  the  track  to  which  it 
belongs,  being  guided  by  the  color,  design,  or 
number  of  the  side  card.  These  side  cards, 
which  are  put  on  by  the  yard  clerks,  show  the 
contents  and  destination  of  the  cars  and  have 
no  value  or  particular  use  after  the  road  train 
is  ready  to  depart,  as  it  is  merely  a  symbol  for 
the   guidance   of  the  men   when  building  up   a 
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train,  thus  expediting  the  work.  This  system  is 
called  "side  carding." 

In  receiving  yards  where  road  trains  are  dis- 
posed of,  the  character  of  the  business,  in  a 
measure,  is  similar  in  most  respects,  as  far  as 
yard  operations  is  concerned,  to  yards  where 
trains  are  made  up  for  road  service.  A  train 
for  the  road,  arriving  from  a  terminal  point,  is 
switched  according  to  its  classitication  and  the 
class  of  freight  included  in  the  train,  its  destina- 
tion, etc.,  regulates,  in  a  measure,  the  amount 
of  switching  to  be  performed  to  break  up  and 
dispose  of  the  train.  If  the  train  consists  of 
loaded  cars  for  freight  houses  and  team  track 
delivery,  very  little  switching  is  necessary,  for 
the  reason  that  the  cars  are  immediately  placed 
at  the  freight  houses  and  team  tracks  for  un- 
loading. Carloads  of  freight  tor  freight  houses 
are  unloaded  bv  freight  handlers  and  is  stored 
in  tlie  freiglit  house,  the  consignees,  or  owners 
of  the  goods,  being  advised  of  the  arrival  of 
such  freight,  by  the  freight  agent.  Cars  loaded 
with  commodities  other  than  merchandise,  which 
are  unloaded  on  the  team  tracks,  are  handled  by 
the  agent  and  the  owners  notified  in  a  similar 
manner,  to  release  the  cars. 

Trains  bearing  cars  which  are  through  billed 
or  for  local  industry  switching  are  more  diffi- 
cult to  dispose  of  and  require  more  switching, 
as  additional  classification  is  required.  There- 
fore, a  train  consisting  of  the  ma.ximum  number 
of  cars  to  complete  the  tonnage  may  have  twenty 
or  more  classifications  in  order  to  properly  sepa- 
rate the  cars  and  must  be  separated  on  to  as 
many  tracks  as  there  may  be  classifications. 
Yard  trains  are  thus  built  upon  the  classifica- 
tion tracks,  subsequently  delivered  by  yard 
engines.  The  empty  equipments,  which  do  not 
belong  to  the  road  performing  the  switching,  are 
handled  the  same  as  loaded  cars  for  connecting 
line  delivery  and  are  dispo.ed  of  in  a  like  manner. 

When  a  road  train  arrives  at  a  terminal  sta- 
tion, the  seals  on  all  loaded  cars  are  carefully 
inspected  by  a  yard  clerk  and  a  record  taken 
to  determine  if  the  seals  remained  intact  while 
the  car  was  in  transit  and  if  the  contents  of 
the  cars  remained  undisturbed.  The  train  is 
then  inspected  by  a  car  repair  man  for  its  physi- 
cal defects,  safety  appliances,  etc.,  before  the 
train  is  allowed  to  be  switched.  The  broken  or 
damaged  cars  are  marked  for  the  repair  track 
and  are  switched  to  tracks  prepared  for  that 
purpose,  which  is  known  as  the  "Rip"  or 
■'Shop"  tracks.  After  the  repairs  have  been 
completed,  the  cars  are  again  switched  into  the 
train  for  a  deliverv  by  a  yard  engine  to  the  yard 
or  road  to  which  the  car  may  belong.  In  further 
preparation  of  the  train,  it  is  sidecarded  the 
same  as  cars  switched  into  road  trains  ready 
for  departure.  The  cards,  which  are  of  various 
color  and  designs,  also  bear  numbers  —  the 
color  designates  the  road  or  vard  to  which  the 
car  is  assigned  ;  the  figure  designates  the  num- 
ber of  the  freight  house  or  team  track  to  which 
the  car  mav  be  assigned ;  the  color  of  the  card 
designates  the  connecting  line  or  local  district 
to  which  the  car  belongs.  All  this  is  of  great 
convenience  to  the  vard  employees  in  switching, 
as  it  only  becomes  necessary  for  them  to  ob- 
serve the  color  of  the  card  to  guide  them  as  to 
the  general  direction  which  the  car  is  to  travel. 
When  the  cars  are  moved  to  auxiliarv  yards, 
the  cars  are  placed  at  the  various  freight  houses 
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or  team  tracks  by  yard  engines,  the  yard  crews 
being  governed  by  the  figures  or  notations  which 
may  be  on  the  side  cards. 

In  drilling  cars  from  road  trains  in  a  break 
up  yard  and  separating  them  into  classes,  they 
are  assigned  to  tracks  in  the  classification  yard, 
subject  to  transmission  to  destination  as  fast  as 
a  yard  train  has  accumulated.  Wlien  yard  trains 
are  delivered  to  connecting  line  roads  with 
whom  the  reciprocal  arrangements  are  in  effect, 
the  same  engine  and  crew  move  a  train  to  the 
home  road  on  their  return,  eliminating  a  light 
engine  movement,  which  otherwise  would  be 
necessary. 

Thus  the  yard  power  and  forces  are  kept 
continuouslv  in  action  day  and  night,  as  a  mere 
closing  down  for  a  short  period  would  result  in 
yard  congestion  and  delay  to  freiglit. 

W.  J.  Prindle, 
General  Yard  Master,  Pennsylvania  Lines,  West. 

Railway  Yards.  A  railway  yard  is  a  series 
of  tracks  and  groups  of  tracks  provided  at  in- 
tervals along  a  line  of  railway  and  at  its  ter- 
minal points  for  the  purpose  of  switching  and 
storing  cars,  and  the  distribution  of  cars  and 
freight.  The  intervals  between  the  yards  are 
usually  from  too  to  200  miles.  The  yard  in- 
cludes facilities  for  changing  and  taking  care 
of  locomotives,  and  at  important  points  there 
are  also  facilities  for  handling  passenger  cars 
and  trains,  but  the  principal  feature  is  the 
freight  service.  The  main  features  of  a  rail- 
way freight  yard  are  to  receive  trains  passing 
over  the  road,  to  separate  and  classify  the  cars 
for  their  proper  destinations,  and  to  put  the  cars 
together  into  trains  for  forwarding.  The  quicker 
these  operations  are  performed  and  the  less  time 
the  cars  are  detained  by  them,  the  higher  will  be 
the  efficiency  of  operation  of  the  yard. 

Passenger  trains  and  through  freight  trains 
require  little  attention  beyond  the  changing  of 
engines  at  division  points  and  the  inspection  of 
brakes,  wheels,  etc.,  to  see  that  the  trains  are  in 
safe  and  proper  condition.  But  general  freight 
trains  are  composed  of  cars  of  various  com- 
modities and  for  various  destinations;  they  have 
therefore  to  undergo  a  series  of  switching  move- 
ments at  intervals  to  separate  and  classify  the 
cars.  Cars  brought  in  by  local  trains  from  sta- 
tions along  the  division  tributary  to  the  yard 
must  be  classified  and  distributed  for  outgoing 
through  and  local  trains  over  the  next  division. 
At  junctions  with  branches  or  with  other  lines 
of  railway  the  incoming  cars  must  be  classified 
and  distributed  into  similar  trains  for  the  dif- 
ferent routes.  At  certain  yards,  also,  it  may 
be  necessary  to  break  up  the  incoming  trains 
and  rearrange  the  cars  in  lighter  trains  to  be 
taken  over  the  heavy  grades  of  a  mountain  di- 
vision. Some  yards  provide  simply  for  the  re- 
distribution of  cars  in  trains,  for  forwarding 
over  the  next  division,  or  for  interchange  with 
connecting  railways.  Others,  as  at  large  ter- 
minals and  cities,  may  include  the  distribution  of 
cars  to  (and  their  collection  from)  freight  houses, 
warehouses,  team  tracks,  factories  and  indus- 
trial establishments,  coal  and  stock  yards,  coal 
and  ore  docks  or  piers,  grain  elevators,  steam- 
ship piers,  local  or  district  yards,  etc.  In  addi- 
tion to  handling  the  loaded  cars,  it  is  necessary 
to  collect  cars  which  have  been  unloaded  and 
to  distri!)iite  empty  cars  to  points  where  loads 
await  them. 
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Design  of  Yanls. —  Tlie  design  of  railway 
yards  is  a  difficult  jirobk-m,  and  especially  so  in 
the  case  of  the  redesign  or  enlargement  of  an 
existing  yard.  Many  large  yards  have  simply 
grown  by  gradnal  and  piecemeal  enlargements 
made  without  regard  to  the  design  of  the  yard 
as  a  whole,  and  are  consequently  not  adapted 
for  systematic  and  efficient  or  economical  opera- 
tion. Within  the  past  few  years,  however,  much 
attention  has  been  paid  to  this  matter,  in  con- 
nection with  the  general  tendency  to  increase  the 
efficiency  and  economy  of  railway  operation.  A 
new  yard  should  be  designed  with  regard  to  the 
probable  growth  of  traffic,  but  also  with  regard 
to  compactness.  If  a  yard  is  too  large,  with 
tracks  of  unnecessary  length,  there  will  be  de- 


"body  tracks"  opening  from  a  diagonal  track  or 
"ladder  track."  The  number  and  length  of  body 
tracks  will  depend  upon  the  character  and 
amount  of  traffic.  Besides  these,  there  will  be 
special  tracks  and  facilities  for  such  work  as 
supplying  ice  to  refrigerator  cars,  watering  and 
cleaning  stock  cars,  unloading  cars,  etc.  The 
separate  groups  must  be  so  arranged  in  series 
that  the  cars  will  move  continually  forward  in 
their  several  switching  movements,  all  reverse 
movements  being  detrimental  to  the  highest 
efficiency  and  economy  of  operation.  There  will 
be  two  separate  general  yards,  for  traffic  in 
opposite  directions,  and  special  provision  must  be 
made  for  special  classes  of  traffic  (coal,  cattle, 
perishable    freight,    etc.)     so    that    fast-freight 


Elkhart   Yard,   Lake  Shore  &  Michigan  Southern  Railway. 


Connellsville  Yard,  Baltimore  &  Ohio  Railroad. 


lay  and  complication  in  ',vorkir«?  the  cars 
through  the  successive  groros  of  tracks,  while 
the  aggregate  length  of  the  yard  will  be  ex- 
cessive, causing  considerable  trouble  and  delay 
in  the  work.  If  the  yard  is  too  small,  how- 
ever, the  tracks  will  be  too  crowded  for  rapid 
and  efficient  work,  involving  frequent  rehand- 
ling  of  the  cars,  while  incomincr  trair.s  may  in- 
terfere with  the  regular  traffic  by  being  held  on 
the  main  tracks  or  station  tracks  until  there  is 
accommodation  for  thein  in  tl'.c  yard.  In  very 
many  cases  the  design  of  a  yard  may  be  limited 
by  the  extent  in  shape  of  the  land  available,  and 
one  feature  of  the  problem  is  to  obtain  a  max- 
imum efficiency  on  a  minimum  area.  This  is  of 
increasing  importance  in  and  near  large  cities, 
and  in  some  cases  it  may  be  found  advisable  to 
abandon  large  city  yards  (occupying  land  of  high 
value)  and  to  build  new  outlying  yards  with 
connecting  lines  to  city  freight  stations  or  small 
local  yards.  The  capacity  of  these  city  stations 
and  yards  may  be  increased  by  using  freight- 
bouses  of  three  or  four  stories,  the  cars  being 
handled  by  elevators.  This  has  been  done  in  a 
number  of  cases  in  Europe. 

The  various  tracks  and  groups  of  tracks 
form  together  the  yard  or  "general  yard,"  but 
each  group  of  tracks  for  a  specific  purpose  is 
also  called  a  "yard."  Thus  a  general  yard  may 
comprise  receiving,  separating,  classification, 
storage,  repair,  advance,  and  departure  yards. 
Each   of  these  consists  of  a   series   of  parallel 


trains  can  be  made  up  rapidly  and  both  these 
and  through  trains  attended  to  without  inter- 
ference with  the  work  of  switching  or  moving 
the  ordinary  cars.  The  illustrations  show  ex- 
amples of  railway  yards. 

Mode  of  Operation. —  When  a  freight  train 
arri>-es  ;it  a  yard,  it  first  enters  the  receiving 
yard  or  track,  where  the  engine  and  caboose  are 
detached,  the  work  of  sorting  and  distributing 
the  cars  being  taken  in  hand  by  a  switching 
engine  and  crew.  The  cars  are  inspected,  and 
marked  as  to  their  disposal,  which  may  include 
some  or  all  of  the  following:  (i)  sent  on  in 
through  trains  over  the  next  division  or  over 
some  connecting  road;  (2)  distribution  to  sta- 
tions along  the  next  division  by  way  or  locai 
freight  trains;  (3)  unloaded  at  the  yard;  (4) 
distribution  to  local  freighthouses,  grain  eleva- 
tors, factories,  coal  yards,  etc.;  (5)  held  for 
orders  or  repairs.  The  cars  are  then  sent  to  the 
separating  yard,  where  those  containing  the 
same  commodity  (grain,  lumber,  coal,  etc.)  or 
those  destined  for  the  same  point  are  grouped 
together  on  the  same  tracks.  The  cars  are  next 
passed  to  the  classification  yard.  If  the  classifi- 
cation is  by  commodities,  each  commodity  is 
sorted  into  groups;  thus  a  string  of  grain  cars 
from  one  track  in  the  separating  yard  will  have 
the  cars  of  wheat,  corn.  oats,  etc.,  grouped  to- 
gether on  separate  tracks  in  the  classification 
yard.  If  the  classification  is  by  districts,  cars 
for  the   same  district  are  put  together   in   the 
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order  required  for  delivery  at  destination. 
From  this  yard  the  strings  of  cars  are  drawn  to 
the  departure  yard  to  form  trains  ready  to  pro- 
ceed over  the  road,  and  the  tracks  in  this  yard 
are  frequently  provided  with  air  pipes  and  hose 
connections  tor  testing  the  train  brakes.  An 
advance  yard  is  sometimes  provided  to  relieve 
the  classification  yard  when  the  tracks  of  the 
latter  become  filled.  The  classification  yard  is 
the  principal  feature,  and  the  separating  yard  is 
often  omitted.  With  a  large  number  of  tracks 
in  the  classification  yard,  the  departure  yard  is 
also  sometimes  dispensed  with,  except  at  large 
yards. 


than  15  or  20  cars,  for  convenience  of  switch- 
ing; they  are  arranged  in  pairs  with  paved 
driveways  between  the  pairs.  As  a  rule  the 
tracks  are  parallel  with  the  direction  of  the 
yard,  but  in  many  cases  space  can  be  economized 
by  placing  them  at  an  angle,  the  tracks  opening 
from  a  ladder  track.  In  this  waj',  a  number  of 
short-stub  tracks  may  be  laid  out,  facilitating 
the  movement  of  both  cars  and  teams.  This 
arrangement  is  also  sometimes  adopted  with 
freighthouses,  the  houses  taking  the  place  of 
the  driveways.  (3)  The  storage  tracks,  on  which 
cars  are  held  awaiting  orders,  should  be  con- 
nected   with    ladders    at    each    end ;    otherwis; 
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Length  of  Tracks. —  It  is  very  generally  as- 
sumed that  the  length  of  the  receiving  tracks 
should  be  that  of  the  maximum  train  hauled 
over  the  division  served  by  the  yard,  but  the 
length  varies  materially  for  loaded,  partly  loaded, 
and  empty  trains.  If  the  maximum  trains  are 
relatively  few,  it  may  be  better  to  make  the 
tracks  long  enough  for  the  average  trains,  leav- 
ing long  trains  to  be  split  up  on  two  tracks. 
The  disadvantages  of  very  long  tracks  have  been 
mentioned,  but  in  the  receiving  yard  these  may 
be  reduced  by  putting  crossover  connections  be- 
tween the  tracks  at  the  middle  of  this  yard. 

Yard  Arrangements. —  (i)  The  classification 
yard  may  have  the  two  ladder  tracks  parallel, 
so  that  all  the  body  tracks  between  them  are 
of  the  same  length :  but  there  is  preference 
for  an  arrangement  of  two  ladders  at  each  end, 
forming  a  V,  and  making  the  middle  tracks  con- 
siderably longer  than  the  others.  (2)  The  team 
yard,  in  which  are  placed  the  cars  to  be  loaded 
or  unloaded  by  wa,gons,  is  best  located  con- 
venient to  tile  freighthouses.  It  should 
be  well  paved,  to  facilitate  the  movements  of 
wagons,  and  should  be  equipped  with  cranes 
for  handling  heavy  freight,  as  well  as  scales 
for  weighing  both  wagons  and  cars.  The 
tracks   are    generally    short,   holding   not   more 
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there  is  a  tendency  to  let  cars  stay  neglected 
at  the  end  of  the  track,  whence  it  is  difficult  to 
remove  them,  as  all  the  cars  on  the  track  must 
be  switched  out.  (4)  The  tracks  in  the  repair 
yard  should  be  short  (for  convenience  of  remov- 
ing cars  when  ready),  holding  12  to  15  cars. 
They  are  generally  arranged  in  pairs,  spaced 
about  16  feet  and  46  feet  alternately,  between  cen- 
tres, so  as  to  enable  men  to  work  upon  the  cars. 
A  narrow  gauge  track  for  conveying  material  may 
be  laid  in  the  40-foot  spaces.  It  is  a  good  plan 
to  provide  separate  tracks  where  cars  can  have 
slight  repairs  attended  to  without  the  delay 
of  sending  them  to  the  repair  yard,  or  can  be 
held  until  they  can  be  conveniently  removed 
to  that  yard.  Light  repairs  maj-  be  made  on 
the  open  tracks,  but  heavy  work  is  usually  best 
done  under  cover,  with  facilities  provided  for 
heavy  lifting. 

Traek  and  Equipment. — A  railway  yard  should 
be  well  drained  and  ballasted,  laid  with  heavy 
rails  and  kept  in  good  condition,  as  a  good  track 
greatly  facilitates  the  movement  of  cars.  The 
maintenance  of  track  under  such  constant  traffic 
is  difficult  work,  and  it  is  good  policy  to  build 
substantially  in  the  first  place.  Scales  must  be 
provided  for  weighing  cars,  which  is  done  while 
the   cars   are   in   motion,   and   there    should   be 


RAILWAY  YARDS 


cranes  and  mechanical  appliances  for  the  hand- 
huK  of  heavy  freight.  The  efficient  lighting  of 
yards  is  a  tlifficnlt  prohlcni,  and  as  a  rule  no 
system  of  lighting  is  used.  Electricity  is  the 
only  practical  method,  but  great  care  must  be 
taken  to  avoid  long  shadows,  so  that  tall  poles 
must  be  used.  The  alternations  of  patches  of 
light  with  dark  fixed  and  moving  shadows  may 
be  more  confusing  than  a  uniform  darkness 
to  which  the  eyes  become  more  or  less  ac- 
customed. Telegraph  and  telephone  communi- 
cation between  the  main  yard  office,  the  out- 
lying offices,  and  the  train  dispatcher's  office 
greatly  facilitate  the  speed  and  smoothness  of 
working. 

The  main  tracks  may  pass  throu.gh  or  around 
the  yard  (on  one  or  both  sides),  and  should  be 
connected  with  the  yard  only  at  its  ends,  the 
connections  being  fitted  with  interlocking  switch 
and  signal  |)Iants.  Within  the  yard  the  switches 
are  usually  operated  by  hand,  but  in  some  cases 
the  switches  of  a  ladder  track  are  operated  by 
levers  from  a  tower.  Mechanical  operation  is 
not  practicable  on  a  large  scale,  owing  to  the 
length  and  complication  of  the  connections,  and 
the  consequent  difficulty  of  working.  At  large 
classification  yards,  however,  compressed  air  and 
electricity  are  occasionally  used  for  operating 
the  switches,  which  are  controlled  by  push  but- 
tons or  small  levers  grouped  in  an  elevated 
tower. 

Szi'itchiiig  Cars. —  The  switching  or  moving 
of  cars  from  point  to  point  of  the  yard  is  ef- 
fected by  locomotives,  but  in  sorting  or  classi- 
fying them  three  methods  may  be  used:  (i)  By 
drilling;  the  engine  being  coupled  to  the  rear 
of  the  train  and  running  it  to  and  fro  on  a 
"drill  track"  leading  to  the  ladder.  Each  car, 
or  cut  (group)  of  cars,  is  uncoupled  in  turn 
and  runs  from  the  train  onto  the  ladder  and  into 
its  proper  track.  (2)  By  poling;  the  engine 
runs  on  a  track  parallel  with  that  on  which  the 
train  of  cars  stands,  and  pushes  each  car  (or 
cut  ot  cars)  onto  tlie  ladder  track  by  means  of 
a  swinging  po'e  attaclied  to  the  engine  or  to 
a  poling  car  coupled  to  the  engine.  This  avoids 
moving  the  entire  train  for  each  switching 
movement,  as  is  done  in  drilling.  (3)  By 
gravity ;  the  cars  being  allowed  to  run  down 
an  incline  or  grade.  In  each  case  the  mo- 
mentum of  the  car  carries  it  along  the  ladder 
and  into  the  proper  classification  track,  the 
switches  being  opened  by  the  switchmen.  A 
slight  grade  is  sometimes  used  along  the  ladder 
to  assist  the  movements  of  cars.  As  a  rule, 
a  brakeman  rides  the  car  to  check  its  speed  and 
stop  it  at  the  proper  point,  preventing  damage 
to  cars  and  contents  by  running  the  cars  to- 
gether at  high  speed.  At  some  large  yards,  an 
engine  runs  to  and  fro  on  a  special  track  to 
bring  these  men  back,  thus  saving  time. 

Gravity  Switching. —  Where  the  ground  at 
the  site  of  a  yard  is  on  a  slope,  the  cars  may  be 
started  by  a  locomotive  at  the  upper  end  and 
allowed  to  run  by  gravity  direct  to  the  classifi- 
cation tracks  and  thence  to  the  departure  tracks 
without  further  assistance.  This  plan  has  been 
adopted  abroad  in  some  notable  cases,  but  there 
are  very  few  examples  in  this  country.  This 
system  of  complete  classification  of  cars  into 
both  district  and  station  order  entirely  by 
gravity   movements   was   first  adopted,   in   1873, 


by  Mr.  Footncr,  for  the  extensive  Edge  Hill 
yards  of  the  London  &  Northwestern  Railway, 
near  Liverpool  (England).  The  main  part  of  the 
yard  is  on  sloping  ground,  and  the  cars  deliv- 
ered at  the  upper  end  pass  through  the  separat- 
ing and  classification  yards  (or  "gridirons") 
by  gravity,  being  delivered  in  proper  train  order 
on  the  departure  tracks.  From  the  receiving 
yard,  the  cars  pass  to  the  separating  yards, 
where  each  track  receives  the  cars  for  a  par- 
ticidar  train.  Beyond  these  are  two  classification 
yards  through  which  the  cars  of  each  train 
are  passed  so  as  to  put  them  together  on  the  de- 
parture track  at  the  foot  of  the  slope  in  proper 
order  for  the  train. 

Where  the  natural  grades  are  not  suitable  for 
this  system,  an  embankment  may  be  built  to 
form  an  artificial  summit  (or  "hump"  or  "camcl- 
back'M,  having  the  necessary  grades  to  move  the 
cars  by  gravity.  This  is  said  to  have  been  intro- 
duced first  in  Germany,  in  1876,  and  is  now  very 
extensively  employed  in  this  country.  With 
proper  operation  this  "hump"  system  will  do  the 
work  of  handling  cars  through  large  yards 
quicker  and  at  less  cost  than  either  drilling  or 
poling,  besides  resulting  in  less  damage  to  cars 
and  their  contents.  The  "hump"  system  is  gen- 
erally employed  simply  for  the  classification  of 
cars,  the  embankment  and  summit  being  located 
on  the  line  of  the  tracks  leading  from  tlie  re- 
ceiving yard  to  the  classification  yard.  There  is 
an  easy  ascending  grade  on  the  side  approached 
from  the  receiving  yard  in  order  to  close  the 
cars  together  and  so  facilitate  uncoupling.  Be- 
yond the  summit  there  is  a  short  steep  descend- 
ing grade  followed  by  easier  grades  continuing 
along  the  ladder  track  to  the  classification  tracks. 
A  train  of  cars  is  slowlv  pushed  up  to  the  sum- 
mit, each  car  or  cut  of  cars  being  uncoupled  and 
acquiring  an  impetus  on  the  short  steep  down 
grade  which  is  sufficient  to  run  it  into  the 
proper  classification  track.  The  grades  vary 
with  traffic  and  climatic  conditions,  and  range 
from  21/2  to  4  per  cent,  for  a  distance  of  about 
200  or  300  feet,  beyond  which  a  grade  of  about 
I  per  cent,  extends  along  the  ladder  track.  Con- 
necting tracks  provide  for  the  movement  of 
trains  which  do  not  require  to  be  classified. 
Loaded  cars  run  more  easily  than  empty  cars, 
and  all  cars  run  more  easily  in  summer  than  in 
winter.  Track  scales  are  frequently  located  on 
the  gravity  track,  to  weigh  cars  as  they  pass. 
The  cars  on  any  one  track  in  the  classi- 
fication yard  are,  as  a  general  thing,  not  ar- 
ranged in  proper  order  for  handling  in  trains, 
so  that  a  considerable  amount  of  shifting 
approval,  but  the  second  gravity  movement 
might  be  adopted  with  success  for  large  yards 
on  sloping  ground  where  the  cars  would  move 
continually  b,"  gravity  (under  control  of  brakes) 
instead  of  having  to  be  pushed  up  an  incline  for 
each  summit  or  gravity  track.  This  would  in 
fact  be  the  continuous  gravity  system  above 
described. 

Building.':. —  The  buildings  required  for 
freight  traffic  include  those  for  unloading  in- 
bound freight  from  the  cars  and  for  loading 
outbound  freight  into  cars.  These  are  served  by 
driveways  for  teams.  The  inbound  freight- 
house  must  be  wide  enough  to  give  a  proper 
amount  of  space  for  holding  freight  (.so  feet 
is   considered   a   good   width),   and   usually  re- 
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quires  not  more  than  two  tracks.  The  outbound 
freighthouse  should  be  narrower  in  order  to  de- 
crease the  amount  of  trucking  (25  feet  is  con- 
sidered a  good  width).  There  is  also  some- 
times a  transfer-house  for  taking  small  lots  of 
freight  shipped  in  separate  cars  for  tlie  same 
point,  and  transferring  them  to  one  car,  thus 
getting  one  full  load  and  releasing  the  empty 
cars  for  service.  Where  the  buildings  have 
doorways  at  intervals,  cars  must  be  "spotted" 
or  carefully  set  to  bring  their  doors  opposite 
those  of  the  freighthouse.  This  may  be  avoided 
by  putting  a  platform  outside  the  house,  or  by 
making  the  track  side  of  the  house  a  series  of 
continuous  openings,  separated  only  by  piers  or 
columns  and  fitted  with  rolling  or  folding-doors. 
As  many  as  four  rows  of  cars  can  be  loaded  by 
running  trucks  through  the  cars,  loose  bridges 
being  thrown  across  between  their  doors.  A 
very  common  arrangement  is  to  have  the  in- 
bound and  outbound  house  parallel,  with  from 
three  to  six  tracks  between  them,  and  a  trucking 
platform  between  the  tracks.  At  outbound 
houses  where  a  great  number  of  cars  are  re- 
quired, the  trucking  of  the  loads  from  the 
freighthouse  to  the  cars  may  be  facilitated  by 
arranging  a  number  of  stub  tracks  with  the 
freighthouse  at  their  ends ;  the  tracks  are  in 
pairs  with  covered  platforms  between  the  pairs 
of  tracks. 

Special  Facilities. —  At  large  lake  or  ocean 
ports,  special  facilities  are  required  for  trans- 
ferring freight  from  cars  to  lighters,  barges,  and 
ships.  Sometimes,  also,  there  are  yards  not 
accessible  bv  tracks,  but  to  and  from  which 
cars  are  carried  on  large  floats.  For  such  work 
open  and  covered  piers,  ferry  transfer  slips,  etc., 
are  required.  Coal  piers  and  ore  piers  may  also 
be  required,  and  these  usually  have  the  tracks 
high  above  the  water,  being  reached  by  inclines. 
The  cars  deliver  the  coal,  etc.,  into  bins  or 
pockets,  from  which  it  is  discharged  by  spouts 
or  chutes  as  required.  In  some  cases,  these 
piers  have  machines  for  unloading  coal  from 
cars  or  ore  from  vessels  into  cars.  Loaded 
cars  for  a  coal  pier  are  distributed  in  a  yard 
with  a  number  of  short  tracks,  so  that  cars  with 
the  same  grades  of  coal  may  be  put  together. 
The  empty  cars  may  be  placed  on  a  smaller 
number  of  long  tracks,  as  no  sorting  is  re- 
quired. At  grain  elevators,  provision  must  be 
made  for  the  steady  supply  of  cars  without  in- 
terfering with  yard  work.  For  this  purpose  a 
special  yard  or  set  of  tracks  for  grain  cars  to  be 
loaded  or  emptied  is  often  provided. 

Passciii^c)-  Vards.—  Passenger  cars  and  trams 
must  be  provided  for  independently  of  the 
freight  traffic,  but  these  require  little  switch- 
ing except  at  terminal  points  where  trains 
are  made  up  or  broken  up.  At  these  points, 
the  passenger  car  yard  requires  tracks  for  stor- 
ing and  handlinp'  the  cars,  and  for  cleaning 
them,  as  well  as  for  light  repairs.  The  cars 
may  be  turned  on  a  turntable  (independent  of 
the  locomotive  turntable)  or  on  a  Y-track.  the 
latter  being  specially  convenient  where  entire 
trains  have  to  be  turned,  as  it  saves  a  consider- 
able amount  of  time.  The  storage  tracks  should 
be  connected  with  ladder  tracks  at  each  end, 
but  car  cleaning  tracks  are  often  stub  or  dead- 
end tracks,  with  a  supply-house  across  the  end. 
These  tracks  should  be  long  enough  to  take 
a  complete   train.     Tracks   are   allotted   for  or- 


dinary cars  and  for  dining,  sleeping,  parlor,  and 
other  special  classes  of  cars.  The  car-cleaning 
yard  is  paved,  and  is  generally  supplied  with 
water,  steam,  gas,  and  air  pipes  and  electric 
cables  for  washing,  heating,  and  lighting,  testing 
the  brakes  and  cleaning  the  upholstery  by  the 
pneumatic  process.  These  pipes  are  laid  between 
the  pairs  of  tracks. 

Locomotive  Facilities. —  Railways  are  divided 
into  divisions  of  100  to  200  miles  in  length  for 
operating  purposes,  and  as  each  division  has  its 
own  locomotive  equipment  for  both  passenger 
and  freight  trains  it  must  have  facilities  for 
cleaning,  storing,  and  handling  the  locomotives 
at  the  end  of  their  trips.  These  facilities  are 
usually  provided  in  connection  with  a  freight 
yard.  When  an  engine  has  delivered  its 
train  into  the  receiving  track  of  the  yard, 
it  is  detached  and  run  upon  a  special  track, 
where  it  is  inspected.  It  then  passes  to  the 
ashpit,  where  the  ashpan  and  grates  are 
cleaned ;  thence  to  points  where  it  takes  coal, 
water,  and  sand.  It  then  usually  goes  to 
the  engine-house,  where  it  is  turned  on  a 
turntable  before  entering  the  house.  Here  it  is 
cleaned,  has  light  repairs  made,  and  is  held  until 
needed  for  a  return  trip.  At  yards  where  many 
engines  remain  for  only  a  short  time  before 
starting  on  the  return  trip  to  their  main  head- 
quarters, they  are  sometimes  placed  on  storage 
tracks  in  the  open  air,  being  sent  to  the  round- 
house only  when  repairs  are  required.  These 
storage  tracks  may  be  a  series  of  parallel  tracks 
or  radial  tracks  served  by  a  turntable.  As  a 
rule  the  engine-house  is  in  the  middle  of  the 
yard,  and  is  of  circular  or  segmental  form,  with 
tracks  radiating  from  a  turntable.  Rectan.gular 
houses  are,  however,  employed  in  a  number  of 
cases.  The  caboose  of  a  freight  train  is  changed 
at  the  same  point  as  the  locomotive,  and  the  yard 
must  have  a  special  arrangement  of  tracks  to 
receive  and  store  the  cabooses ;  a  good  arrange- 
ment is  to  put  these  tracks  on  a  slight  grade 
so  that  the  caboose  can  be  run  by  gravity  to  the 
rear  of  an  outgoing  return  train. 

E.  E.  R.  Tratman, 
Author  of   'Railway   Track  and   Track   lVork.'> 

Railways,  American.     See  American  Rail- 
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Railways,  Elevated.  Elevated  railways  pre- 
sented one  of  the  first  potent  factors  for  the 
solution  of  the  problem  of  adequate  transporta- 
tion for  passengers  between  points  in  great 
cities.  The  street  railway  was  an  earlier  fac- 
tor, but  it  met  the  growing  inconvenience  of 
congested  streets  in  only  a  partial  degree,  af- 
fording but  temporary  relief.  In  New  York, 
which  city  possesses  the  most  extensive  sys- 
tem of  elevated  railways  in  the  world,  without 
taking  account  of  the  large  system  in  Brooklyn, 
now  a  part  of  the  greater  city,  two  means  of 
relieving  the  streets  of  some  of  the  burden  of 
passenger  traffic  began  to  be  considered  as  long 
ago  as  i860.  Two  possible  solutions  presentod 
themselves,  one  being  to  carry  it  underground 
through  tunnels,  and  the  other  to  carry  it  <^vcr 
elevated  structures.  The  former  met  with  more 
favor  at  the  outset,  but  the  first  underground 
project  undertaken  was  speedily  abandoned. 
Considerable  ridicule  was  expended  upon  the 
other  idea,  but  in  spite  of  it  an  elevated  rail- 
way, with  a  single  track,  was  built  from  Battery 
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place  through  Greenwich  street  and  Ninth  ave- 
nue to  30th  street  in  1866  and  1867,  and 
opened  to  travel  on  2  July  186".  It  was  oper- 
ated by  means  of  a  cable  for  a  short  time,  when 
steam  locomotives  were  substituted  as  motive 
power.  It  did  not  gain  popularity  as  an  aid  to 
local  travel,  and  its  lack  of  success  caused  it  to 
pass  into  the  hands  of  the  sheriff  in  foreclosure 
proceedings,  and  it  was  sold  for  the  benefit  of 
creditors   in   1871. 

The  West  Side  (Patented)  Elevated  Railroad 
Company,  as  the  corporation  which  built  and  op- 
erated this  pioneer  elevated  line  was  named,  was 
succeeded  by  the  New  York  Elevated  Rail- 
road Company,  organized  3  Jan.  1872,  under  a 
charter  granted  by  the  State  legislature  the 
year  before.  A  few  months  later,  on  17  June, 
the  Gilbert  Elevated  Railroad  Company,  which 
obtained  a  charter  earlier  in  that  year,  was 
or.ganized  to  build  a  line  projected  by  Dr.  Rufus 
H.  Gilbert,  and  which  was  planned  to  be  a 
pneumatic  tube  railway,  suspended  from  lofty 
arches.  For  some  reason  the  pneumatic  tube 
idea  was  abandoned,  sustaining  at  first  a  modi- 
fication which,  by  cutting  off  the  upper  half 
of  the  tube,  made  it  a  mere  trough  wherein  the 
cars  were  to  run,  and  it  was  decided  to  build 
a  simple  elevated  railway.  Meanwhile  there 
had  been  not  only  lack  of  encouragement  for 
this  sort  of  enterprise,  the  West  Side  experiment 
not  having  succeeded  yet  in  overcoming  popular 
prejudice,  but  there  was  antagonism  on  the  part 
of  property  owners  who  would  be  affected  by 
the  construction  of  such  railways,  and  there 
was  friction  also  between  the  two  existing 
companies.  Litigation  assisted  to  complicate 
and  delay  matters. 

This  was  the  condition  of  affairs  when,  in 
1875,  the  State  legislature  passed  what  is  known 
as  the  Husted  Act,  which  provided  for  a  com- 
mission to  decide  as  to  the  necessity  for  an 
elevated  railway  system  in  New  York  city,  and 
to  determine  proper  routes.  Under  this  act  a 
commission  was  appointed  by  the  mayor  of  the 
city  on  I  July  1875,  and  after  a  number  of 
hearings  given  to  all  who  favored  or  opposed 
such  a  system  the  decision  arrived  at  was  a 
favorable  one.  The  commissioners  announced 
on  II  December  that  their  work  was  ended,  the 
routes  which  they  selected  being  four  in  num- 
ber and  including  respectively  Ninth,  Sixth, 
Third  and  Second  avenues.  The  work  of  build- 
ing the  lines  was  assigned  to  the  two  companies 
then  existing,  and  both  companies  entered  at 
once  upon  active  construction  and  into  equally 
active  litigation,  while  each  was  under  the 
necessity  of  defending  the  constitutionality  of 
its  charter  against  the  attack  of  citizens,  who 
were  determinedly  opposed  to  both.  The  New 
York  Elevated  had  extended  its  line  from  the 
South  Ferry  to  6ist  street  and  Ninth  avenue  in 
1S76,  and  had  opened  it  for  travel  to  59th 
street.  About  this  time  the  enterprise  enlisted 
tlTc  interest  of  Cyrus  W.  Field,  who  secured  a 
controlling  interest  in  the  company  in  the  spring 
of  1877.  The  same  vigor  and  determination 
that  marked  his  connection  with  the  first  At- 
lantic Telegraph  Cable  was  displayed  here,  and 
much  of  the  credit  for  the  eventual  success 
which  attended  the  new  departure  in  urban  pas- 
senger traffic  was  accorded  to  him. 

Rivalry  between  the  two  existing  companies 
had  created  much  business  for  the  courts  in  the 


meantime;  the  constitutionality  of  their  char- 
ters was  questioned:  and  there  were  injunctions 
and  counter-injunctions.  The  Court  of  Ap- 
peals finally  was  asked  to  pass  upon  the  consti- 
tutionality of  the  charters,  and  it  sustained  them 
both  by  a  decision  which  was  unanimous.  All 
injunctions  were  dissolved  and  work  was  pushed 
forward,  not  only  on  the  pioneer  West  Side  line, 
but  also  upon  the  Si.xth  avenue  line,  which  had 
passed  from  Dr.  Gilbert's  control  and  was  known 
now  as  the  Metropolitan  Elevated  Road.  This 
line,  extending  from  Rector  street  to  59th  street, 
was  opened  5  June  1878.  During  1879  the  New 
York  Elevated  opened  its  West  Side  line  to  83d 
street  and  constructed  its  Third  avenue  line 
which  was  opened  to  129th  street  the  same  year. 
By  this  time  the  new  means  of  travel  within  the 
city  had  commended  itself  to  popular  favor  to 
such  a  degree  that  the  permanency  of  the  en- 
terprise was  assured.  The  Manhattan  Elevated 
Railway  Company,  organized  under  a  Rapid 
Transit  Act,  passed  in  1875.  and  chartered  on 
29  December  of  that  year,  took  a  lease  of  the 
roads  owned  by  both  the  New  York  Elevated 
and  the  Metropolitan,  the  lease  dating  from 
I  Feb.  1879.  From  that  time  the  entire  elevated 
system  of  New  York  city,  of  course  not  in- 
cluding the  Brooklyn  system,  has  been  known 
as  the  Manhattan  Elevated  Railway.  In  1880 
the  Ninth  avenue  line  was  opened  to  155th  street; 
a  spur  from  Chatham  Square  created  an  addi- 
tional terminus  for  the  Third  avenue  line  at 
City  Hall  ;  a  branch  of  the  same  line  at  34th 
street  afforded  connection  with  the  Second  ave- 
nue line,  which  it  crosses  below  grade,  and  gave 
access  to  the  Long  Island  City  Ferry  from  both 
lines ;  and  a  branch  from  the  Third  avenue  line 
at  42d  street  connected  with  the  Grand  Central 
Railway  Station. 

•  Financial  difficulties,  which  had  repeatedly 
beset  the  companies  which  had  undertaken  the 
development  of  this  already  gigantic  project 
were  of  such  magnitude  in  1881  that  the  Man- 
hattan went  into  the  hands  of  receivers  on 
14  July.  After  the  difficulties  had  been  straight- 
ened out  and  a  reorganization  of  the  company 
had  been  effected,  each  year  was  marked  by  ex- 
tension and  improvement  of  the  service  until 
the  system  became  what  it  is  in  this  year,  1904, 
an  elevated  railway  consisting  of  four  main 
lines  with  branches,  its  total  tracka.ge  being 
117. 14  miles,  divided  as  follows:  Main  lines 
and  branches,  two  tracks  (each  37.68  miles), 
75.36  miles ;  third  track,  used  for  express  trains, 
15.19  miles:  sidings,  26.59  miles.  The  southern 
terminus  of  all  the  lines  is  at  South  Ferry,  The 
Sixth  and  Ninth  avenue  lines  run  through  Bat- 
tery Park  to  Greenwich  street,  diverging  at 
Morris  street,  whence  the  Sixth  avenue  line  ex- 
tends through  Church  street  to  Murray  street, 
through  which  it  reaches  West  Broadway ;  it 
traverses  this  thoroughfare  to  3d  street,  passes 
through  3d  street  to  Sixth  avenue,  which  it  fol- 
lows to  its  terminus  at  sgth  street,  the  station 
being  at  58th.  A  branch  running  westward 
through  53d  street  connects  it  with  the  Ninth 
avenue  line.  From  Morris  street  the  Ninth  ave- 
nue line  runs  through  Greenwich  street  to 
Ninth  avenue  and  through  that  avenue  to  iioth 
street,  where  a  double  curve  on  a  very  high 
structure  carries  it  into  Eighth  avenue,  which  it 
follows  to  the  terminus  at  155th  street.  The 
Second   and   Third   avenue   lines   are  one  from 
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South  Ferry  to  Chatham  square.  After  leav- 
ing the  ferry  they  make  a  sharp  turn  into  Front 
street ;  thence  through  Coenties  slip  and  Han- 
over square  they  enter  Pearl  street,  which  they 
follow  to  and  through  the  New  Bowery  to 
Chatham  square.  They  diverge  here,  the  Third 
avenue  line  continuing  through  the  Bowery 
and  Third  avenue  to  the  Harlem  River.  At  34th 
street  passengers  desiring  to  reach  the  Long 
Island  Ferry  transfer  to  a  "  shuttle  "  train ;  and 
at  42d  street  another  "  shuttle  "  train  conveys 
transfer  passengers  to  the  Grand  Central  sta- 
tion. Trains  from  City  Hall  follow  the  same 
line,  and  passengers  are  transferred  at  Chatham 
square  to  the  Second  avenue  line  if  they  de- 
sire it,  as  well  as  at  the  two  other  transfer 
stations  mentioned.  From  129th  street  at  the 
Harlem  River  the  Third  avenue  line  continues 
northward,  crossing  the  river  hy  a  fine  bridge, 
open  also  to  foot  passengers.  North  of  the  river 
the  line  runs  over  a  private  right  of  way  to 
Third  avenue  at  East  148th  street,  whence  it 
follows  the  avenue  to  Pelham  avenue  in  Ford- 
ham,  opposite  the  entrance  to  St.  John's  Col- 
lege. Pelham  avenue  is  practically  the  end  of 
the  line,  but  from  this  point  there  is  an  exten- 
sion to  the  Botanical  Gardens  in  Bronx  Park, 
about  a  half  mile  farther  north.  The  Second 
avenue  line,  after  leaving  Chatham  square, 
passes  through  Division,  Allen  and  East  23d 
streets  to  Second  avenue,  through  which  it  con- 
tinues to  the  terminus  at  129th  street  and  the 
Harlem  River,  where  passengers  going  further 
north  transfer  to  the  Tliird  avenue  line.  Trans- 
fers are  made  at  34th  street  to  either  the  Long 
Island  Ferry  or  the  Third  avenue  line  via  the 
branch  operated  on  that  street.  Down-town 
passengers  on  either  the  East  or  West  Side  are 
transferred  at  South  Ferry  to  up-town  trains 
on  the  other  side.  There  is  also  a  system  of 
transfers  to  the  surface  lines  at  various  points, 
the  transfer  costing  the  passenger  three  cents 
extra. 

Until  1901  steam  locomotives  were  relied 
upon  entirely  for  motive  power.  The  matter  of 
substituting  electricity  began  to  be  agitated  in 
1885.  The  first  experiments  were  made  with  a 
motor  invented  by  Leo  Daft  which  was  kept 
in  service  intermittently  on  the  Ninth  avenue 
line,  between  14th  and  50th  streets,  from  27  Aug. 
1885,  until  19  October,  when  a  series  of  care- 
fully recorded  daily  runs  was  made,  con- 
tinuing, except  on  Sundays  and  election 
day,  until  December  22.  The  object  of  this 
series  of  runs  was  to  ascertain  measure- 
ment of  coal  consumed,  etc.  The  Daft  mo- 
tor derived  its  power  from  an  insulated 
third  rail.  It  did  not  commend  itself  to  the 
management  of  the  road,  and  the  inventor  was 
unable  to  make  such  improvement  in  it  as  to 
secure  its  adoption.  During  the  latter  part  of 
1886  F.  J.  Springer  operated  an  electric  car 
successfully  on  the  34th  street  branch :  and  in 
1893  an  electric  locomotive  designed  by  J.  B. 
Enty  which  was  operated  by  current  derived 
from  storage  battery,  or  from  a  third  rail,  as 
might  be  found  necessary,  was  tried  on  the 
same  branch  with  excellent  results,  but  neither 
of  these  inventions  was  regarded  as  wholly 
satisfactory.  While  New  York  led  in  adopting 
elevated  railways,  it  permitted  Liverpool,  an 
English  city,  to  be  the  first  in  adopting  electricity 
as  motive  power,  the  Liverpool  Overhead  Rail- 


way, completed  in  1893,  adopting  it  at  the  outset. 
In  the  same  year  the  Intermural  Railway,  a 
feature  of  the  Columbian  Exposition  at  Chicago, 
made  successful  use  of  electricity  in  the  opera- 
tion of  its  cars.  It  was  not  until  the  spring  of 
1899  tliat  the  Manhattan  Railway  decided  to 
use  electricity,  and  the  change  from  steam  as 
motive  power  was  made  gradually,  the  first 
trains  operated  by  electricity  being  run  over  the 
Third  avenue  line  in  1901.  It  had  already 
come  into  use  on  the  elevated  railways  in  Brook- 
lyn. The  number  of  passengers  carried  over  the 
system  at  the  present  time  aggregates  far  in 
excess  of  255,000,000  yearly,  and  the  daily  aver- 
age exceeds  700,000.  The  system  is  under  lease 
to  a  corporation  named  the  Interborough  Rail- 
way Company,  chartered  May  6,  1902. 

Brooklyn,  which  is  now  one  of  the  boroughs 
of  New  York  city,  has  an  extensive  elevated 
railway  system  which,  like  that  in  Manhattan 
and  the  Bronx,  as  the  two  boroughs  comprised 
within  the  former  limits  of  New  York  are  called, 
has  grown  out  of  independent  enterprises  which 
finally  consolidated.  Tlie  first  company  was 
chartered  26  May  1874,  under  the  somewhat 
peculiar  name  of  the  Brooklyn  Elevated  Silent- 
Safety  Railway,  afterward  changed  to  the  Brook- 
lyn Elevated  Railway.  It  encountered  vicissi- 
tudes, chiefly  financial,  and  was  reorganized  29 
May  1884.  Other  companies  were  chartered 
prior  to  the  date  last  mentioned,  and  several 
later.  The  Brooklyn  Union  Elevated  Railroad 
was  chartered  30  Jan.  1899,  to  take  over  the 
properties  of  the  Brooklyn  Elevated,  the  Union 
Elevated,  and  the  Seaside  and  Brooklyn  Bridge 
Elevated  railroads.  On  7  July,  in  the  same  year, 
the  Kings  County  Elevated  Railroad  was  char- 
tered to  succeed  an  earlier  company  of  similar 
name.  This  company  was  reorganized  in  July 
1899,  absorbing  the  Fulton  Elevated  Railway. 
Early  in  May  1900  this  company  acqiiired  the 
Sea  View  Railroad,  and  subsequently  it  and  its 
acquisitions  were  merged  in  the  Brooklyn 
Union  Railroad,  which  is,  at  the  present  time, 
a  part  of  the  entire  system  of  elevated  and  sur- 
face lines  operated  by  the  Brooklyn  Rapid 
Transit  Corporation.  The  first  elevated  line  in 
Brooklyn  was  opened  in  May  1885.  At  the 
present  time  the  various  lines  comprised  in  the 
system  have  termini  at  Fulton  Ferry,  the  New 
York  and  Brooklyn  Bridge,  the  Broadway 
Ferry,  the  Williamsburgh  Bridge,  Ridge- 
wood,  East  New  York,  Woodhaven  (where 
trains  follow  the  New  York  and  Rock- 
away  Beach  Railroad  to  Rockaway),  and  at 
65th  Street,  Bay  Ridge.  All  trains  to  and 
from  the  bridge  either  traverse  the  full  length  of 
the  bridge  to  New  York,  or  transfer  there  to 
the  bridge  trains,  which  were  operated  formerly 
by  the  bridge  authorities.  The  same  conditions 
exist  in  regard  to  trains  arriving  at  or  leaving 
the  Williamsburgh  bridge,  except  that  the  au- 
thorities have  not  undertaken  at  any  time  the 
operation  of  the  railways  on  that  structure. 
The  total  length  of  all  the  elevated  lines  in 
Brooklyn  is  28.70  miles,  with  a  total  trackage 
of  67.82  miles.  Electricity  was  introduced  as 
motive  power  in  July  1900. 

Chicago  opened  its  first  elevated  railway  in 
October  1893,  the  pioneer  company  being  the 
Lake  Street'  Elevated  Railway,  chartered  24 
Aug.  1892.    Other  companies  were  subsequently 
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organized,  and  there  has  been  here,  as  in  New 
York  and  Brooklyn,  a  series  of  reorganizations 
and  consolidations  which  have  given  to  the  city 
a  large  and  convenient  system.  It  is  oper- 
ated by  electricity. 

Boston  also  has  a  fine  system,  which  from 
its  opening  has  been  operated  by  electricity. 
The  building  of  an  elevated  railway  system  was 
discussed  in  Boston  as  early  as  1876,  but  pop- 
ular opposition  and  business  interests  combined 
successfully  for  years  to  defeat  any  action  by 
the  State  legislature,  which  alone  was  competent 
to  give  the  necessary  authority.  The  Boston 
Elevated  Railway  Company  obtained  a  charter, 
finally,  in  1894,  and  the  road,  which  was  opened 
10  June  1901,  was  constructed  in  a  little  over 
two  years.  Its  total  length  is  about  six  and 
two-thirds  miles,  and  the  total  trackage,  in- 
cluding sidings,  is  something  over  16  miles. 

The  elevated  railway  in  Liverpool,  England, 
to  which  reference  has  been  made  previously, 
was  completed  in  1893,  and  was  the  first  in  the 
world  to  use  electricity  as  motive  power. 

All  of  the  elevated  railway  systems  men- 
tioned thus  far  are  similar  to  the  ordinary 
railways,  the  tracks  being  constructed  upon  the 
same  principle,  but  with  somewhat  lighter  rails, 
and  carrying  lighter  rolling  stock.  Their  dis- 
tinctive character  is  derived  from  the  fact  that 
they  are  carried  upon  structures  of  iron  or  steel, 
which  practically  are  bridges  or  viaducts.  The 
proposition  to  improve  them  by  the  introduction 
of  a  monorail  system  has  occupied  the  attention 
of  inventors  and  railway  men  for  many  years. 
The  Meigs  single  rail  system  was  one  of  the 
earliest  to  attract  general  attention,  and  Joe  V. 
Meigs,  its  inventor,  had  the  backing  of  such 
men  as  the  late  Gen.  Benjamin  F.  Butler  in  his 
efforts  to  have  it  approved  by  the  Massachusetts 
legislature  and  adopted  by  the  Boston  street  rail- 
way companies.  During  the  winter  of  1879-80  a 
large  and  successful  working  model  was  exhib- 
ited to  the  public  in  a  large  loft,  with  no  charge 
for  admission ;  and  in  1886  an  experimental  rail- 
way about  one  quarter  of  a  mile  in  length  was 
erected  in  East  Cambridge,  with  curves,  switches, 
etc.,  the  operation  of  the  system  as  shown 
thereby  being  quite  satisfactory  to  a  large  pro- 
portion of  the  many  people  invited  to  ride  upon 
it.  Nevertheless  it  failed  to  commend  itself 
fully,  and  was  not  considered  when  Boston 
finally  was  ready  for  elevated  railways.  The 
system,  as  Mr.  Meigs  once  explained  it,  consists 
of  turning  the  ordinary  double-rail  track  up  on 
its  edge.  Horizontally  revolving  wheels,  in 
cotjtact  with  the  sides  of  the  upper  rail,  or 
stringer,  furnish  the  motion,  while  the  car  is 
supported  upon  rails  placed  on  each  side  of  the 
lower  stringer  by  wheels  having  a  groove  of  45°, 
giving  the  wheel  contact  with  both  the  top  and 
side  of  the  rail  as  it  revolves  upon  an  axle 
placed  at  an  angle  of  45°.  The  running  gear,  it 
is  thus  shown,  bestrides  the  track,  and  one  of 
the  advantages  claimed  for  the  system  is  that 
if  the  supporting  wheels  should  give  way  in 
part  or  altogether  the  car  would  remain  upright 
upon  the  track. 

Eugen  Langcn's  monorail  system,  the  main 
feature  of  which  is  the  suspension  of  the  cars 
beneath  the  running  gear,  has  been  in  experi- 
mental operation  since  1900.  on  a  line  from  Bar- 
men to  Elberfeld,  Germany.    This  line  is  8.24 


miles  long,  with  18  stations.  It  is  operated 
electrically,  and  the  consumption  of  electric 
power  is  relatively  small,  while  high  speed  is 
quickly  attained.  On  this  railroad  the  cars  are 
so  suspended  that  even  in  case  of  a  mishap  to 
the  carriers  they  cannot  fall. 

Howard  Hansel  Tunis  is  the  inventor  of  a 
monorail  system  adopted  for  a  line  in  course  of 
construction  during  1904,  the  termini  of  which 
will  be  Baltimore  and  Washington,  D.  C.  It  will 
be  operated  by  electricity,  and  the  current 
will  be  derived  from  an  overhead  trolley  which 
will  assist  also  in  holding  the  cars  upright  as 
they  travel  over  a  single  rail,  laid  upon  the 
ground  as  in  ordinary  railroad  building.  The 
line  will  be  an  experimental  one  to  the  extent 
that  upon  its  success  will  depend  the  building  of 
similar  lines  in  all  directions  from  Baltimore 
and  Washington. 

Edward  S.  F.xrrow, 
Cpiistdliug  Railroad  and  Mining  Engineer. 

Railways,  High  Speed.  By  "high  speed 
railways"  is  meant  those  on  which  it  is  at- 
tempted to  obtain  speeds  considerably  in  excess 
of  those  customary  with  the  best  equipped 
express  trains.  There  has  been  a  gradual  in- 
crease in  the  speed  of  all  railway  trains  with 
the  development  of  the  art.  The  roadbed  and 
the  track  have  been  improved  and  made  heavier, 
cars  have  been  made  stronger,  the  running  gear 
has  undergone  marked  changes,  and  the  loco- 
motive has  been  made  heavier  and  more  power- 
ful, all  of  which  have  contributed  to  the  greater 
speeds  now  common.  But  the  changes  have 
been  gradual.  There  has  been  no  sudden  in- 
crease which  in  the  limited  meaning  of 
this  expression  could  properly  be  called  high 
speed  operation.  Except  in  a  few  notable  in- 
stances, attempts  to  secure  high  speeds  have 
been  merely  isolated  experiments  in  which  a 
train  has  been  run  at  an  exceptionally  high 
velocity,  which,  however,  was  maintained  for 
a  short  time  only. 

Such  tests  have  not  been  productive  of  any 
change  in  operative  methods,  though  they  have 
shown  that  a  train  would  run  safely  on  a  good 
track  at  speeds  considerably  above  those  cus- 
tomary, and  they  indicated  that  the  power 
required  was  less  than  had  been  supposed.  In 
such  tests  the  locomotive  is  limited  by  the 
steaming  capacity  of  its  boiler,  which  in  our 
present  designs  is  not  great  enough  to  supply 
the  heavy  demands  made  by  the  engine.  This 
is  the  difficulty  standing  in  the  way  of  any 
great  decrease  in  tlie  speed  of  steam-drawn 
trains.  It  is  known  that  the  track  and  the  cars 
will  stand  the  strain  and  the  engine  can  safely 
make  the  necessary  number  of  revolutions  per 
minute,  but  for  this  it  requires  more  steam 
than  the  boiler  can  supply  and  it  is  difficult,  if 
not  impossible,  to  increase  the  boiler  capacity 
to  any  extent. 

This  limiting  factor  is  not  present  in  an 
electrically  operated  train  and  the  possibility  of 
thus  obtaining  a  greatly  increased  speed  was 
recognized  as  soon  as  the  success  of  the  elec- 
trically operated  street  car  had  been  demon- 
strated. In  this  case  the  supply  of  power  is 
limited  only  by  the  power  of  the  station,  which 
can  be  increased  indefinitely,  and  by  the  current 
which  can  be  collected  from  the  working  con- 
ductors.     Tlte    speed    then    depends    upon    the 


RAILWAYS 


size  of  the  motors  and  the  track  construction. 
A  number  of  attempts  have  been  made  to  see 
what  could  be  done  in  this  direction  in  some 
peculiar  track  construction  benig  resorted  to. 
It  will,  however,  be  sufficient  to  take  up  the 
first  and  the  last  instances. 

About  1866,  a  company  known  as  the  Electro- 
Automatic  Railway  Company,  was  organized  in 
Baltimore,  Md.,  to  develop  a.  high  speed  auto- 
matic parcel  express  between  large  cities.  An 
experimental  track,  circular  in  shape  and  about 
two  miles  in  circumference,  was  constructed  at 
Laurel,  Md.  The  gauge  was  28  inches,  the 
weight  of  rails  16  pounds  to  the  yard.  Wooden 
guard  rails  were  laid  alongside  the  running  rails 
and  a  vertical  framework  on  both  sides  of  the 
track  supported  by  means  of  a  wooden  stringer 
a  light  third  rail,  head  down,  over  the  centre 
of  the  track.  This  served  as  the  working  con- 
ductor and  it  was  thought  would  hold  the  car 
on  the  track.  In  this  latter  duty  it  failed,  and  the 
whole  track  construction  was  found  to  be  far 
too  light  for  the  purpose  for  which  it  was  in- 
tended. Current  was  returned  through  the  track 
rails. 

The  car  was  a  steel  box,  16  feet  long,  24 
inches  high  and  30  inches  wide,  with  pyramidal 
ends.  It  was  mounted  on  three  axles  with  28 
inch  wheels,  and  on  each  axle  was  placed  a  20 
horse-power  direct  current  motor.  Later  the 
central  motor  was  taken  off.  The  car  weighed 
complete,  three  tons,  and  the  motors  were  de- 
signed for  a  speed  of  3,000  revolutions  per 
minute,  which  would  give  a  car  speed  of  250 
miles  per  hour. 

The  road  was  tested  in  the  fall  of  1889. 
Speeds  up  to  115  miles  per  hour  were  obtained, 
but  it  was  found  impossible  to  keep  the  car 
on  the  track  when  moving  at  high  velocities. 
On  the  last  test  it  left  the  track  when  moving 
with  a  speed  of  IIS  miles  per  hour,  wrecking 
the  car  and  1,000  feet  of  the  track.  With  a 
track  at  all  suited  to  the  work,  the  car  could 
have  maintained  a  speed  of  120  miles  per  hour 
indefinitely.  The  engineer  in  charge  of  the  test 
advised  building  a  heavier  track  and  car,  but  as 
the  necessary  money  was  not  available  the  work 
was  stopped. 

The  tests,  while  not  giving  much  data,  served 
to  show  that  the  train  resistance  formula;  then 
in  use  were  not  applicable  to  high  speeds.  For 
fuller  information,  consult  report  of  *High 
Speed  Electric  Railway  Work,'  by  O.T.Crosby; 
Transactions  of  the  American  Institute  of  Elec- 
trical Engineers   (Vol.  VIII.,  1890-1). 

The  latest  tests  of  importance  are  tho.se 
begun  in  1901  on  a  14  mile  stretch  of  track 
between  Marienfeld  and  Zossen,  near  Berlin, 
Germany.  The  road  is  nearly  straight,  with 
slight  grades.  The  track  was  first  laid  with 
70  pound  rails  on  iron  ties,  but  this  proved 
unable  to  stand  high  speeds  and  was  relaid  with 
92  pound  rails  on  iron  chairs,  spiked  to  wooden 
ties.  The  old  rails  were  laid  as  guard  rails  on 
the  inside,  but  from  later  tests  this  precaution 
seems  to  have  been  unnecessary.  The  track  is 
ballasted  with  broken  basalt.  Over  this  track 
a  car  mounted  on  two  three-wheel  trucks,  each 
truck  equipped  with  two  250  horse-power  three- 
phase  motors,  was  run  at  various  times  at  in- 
creasing speeds  until  on  6  Oct.  1903.  a  speed  of 
126  miles  per  hour  was  reached.  Later  in  the 
month  higher  speeds,  in  one  case  a  little  over  130 


miles  per  hour,  were  reached,  but  unofficially. 
The  car  carried  a  number  of  observers  and  ran 
quite  smoothly.  The  curve  was  taken  at  a 
somewhat  reduced  speed.  During  the  fastest 
runs  about  1,000  horse-power  was  developed  by 
the  four  motors. 

The  car  weighed  about  100  tons.  The 
motors  are  supplied  with  current  at  from  1,150 
to  1,850  volts  from  transformers  on  the  car, 
which  reduce  the  line  voltage  from  14,000. 
Current  was  collected  from  three  line  wires  by 
means  of  two  sets  of  bow  contacts.  The  com- 
plete data  and  computed  results  of  these  tests 
have  not  yet  been  made  public  (March  1904), 
but  the  success  of  the  experiments  has  induced 
a  number  of  German  steam  railroads  to  plan 
for  higher  speeds  on  their  existing  tracks.  In 
the  United  States,  the  New  York  Central  Rail- 
way, acting  with  the  General  Electric  Company, 
is  planning  to  carry  out  a  similar  investigation, 
and  will,  if  possible,  exceed  the  German  speeds. 
The  German  tests  demonstrated  the  safety  of 
trains  at  125  miles  per  hour  on  a  straight  well- 
laid  track  and  showed  that  the  requisite  power 
could  be  collected  without  difficulty.  It  is  evi- 
dent that  such  speeds  can  be  allowed  only  on 
a  road  having  no  grade  crossings,  and  a  change 
in  signaling  methods  will  be  necessary  to  enable 
the  engineer  to  bring  his  train  under  control 
within  the  block.  The  probable  financial  success 
of  such  high  speed  lines  may  properly  be  ques- 
tioned. No  doubt  they  would  carry  much,  if  not 
all,  of  the  long  distance  traffic.  For  short  dis- 
tances they  are  not  feasible.  They  will  be 
expensive  to  operate  and  will  probably  not 
greatly  increase  the  present  traffic.  However, 
the  tendency  is  toward  higher  speeds  and  even- 
tually the  public  demand  will  bring  it  about. 
Wm.  H.\nd  Browne,  Jr., 
'Electrical  Rcznczt',^  Nczv  York. 

Railways,  Inclined  and  Mountain.  In- 
clined and  mountain  railways  are  similar  in 
their  object  —  the  ascension  of  heights  by  rail- 
way carriages ;  but  the  term,  "inclined  railway," 
is  commonly  applied  to  a  line  of  rails  and  cars 
supported  on  or  against  the  steep  side  of  an 
elevation,  and  used  to  carry  passengers  and  also 
live  stock  and  vehicles  to  and  from  the  top  of 
the  elevation.  Such  are  the  inclined  railways 
on  the  south  side  of  the  Monongahela  River  at 
Pittsburg,  and  on  the  New  Jersey  side  of  the 
Hudson  River,  opposite  New  York.  The  in- 
clined railway  is  one  of  the  devices  for  facilitat- 
ing travel  in  and  about  cities,  and  bears  about 
the  same  relation  to  a  mountain  railway  that  a 
ferry-boat  does  to  a  coastwise  steamship.  It  can 
be  propelled  by  cable,  with  steam  as  the  motive 
power,  or  by  electricity.  The  use  of  the  in- 
clined railway  is  not  as  general  as  might  be 
expected,  considering  the  extensive  tracts  of 
land  in  the  vicinity  of  New  York  and  other 
cities  which  the  inclined  railway  would  make 
readily   accessible. 

The  mountain  railway  is  of  American  origin, 
but  other  countries  quickly  adopted  a  means  so 
obviously  useful  in  making  mountain  travel  com- 
paralively  safe  and  comfortable  for  traveler  and 
tourist.  The  first  mountain  railway  was  opened 
at  Mauch  Chunk,  Pa.,  in  May  1827.  It  was 
first  used  to  draw  coals  from  the  mines  to  the 
Lehigh  River,  the  cars  descending  by  gravity, 
and  being  returned  by  mules.  A  stationary  en- 
gine on  the  summit  has  taken  the  place  of  the 
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mules,  and  the  train  is  now  used  only  by  tourists. 
The  Mount  Washington  Railway,  in  the  White 
iMountains,  N.  H.,  opened  in  1869.  is  very  steep, 
and  has  a  grade  in  places  of  one  foot  in  three. 
The  track  is  of  three  rails,  bolted  to  a  heavy 
timber  trestle,  the  cogwheel  which  draws  the 
train  running  up  the  centre  rail.  The  seats  are 
suspended  so  as  to  swing  horizontally.  The  Otis 
Elevating  Railway,  in  the  Catskills,  has  an  in- 
cline 7,000  feet  in  length  with  a  rise  of  1,000 
feet. 

In  the  Western  United  States,  also,  are  some 
celebrated  mountain  railways,  including  the  road 
from  Manitou  to  the  summit  of  Pike's  Peak, 
Colo.,  eight  miles  long,  and  ascending  14,146  feet. 
The  aerial  railway  over  the  Chilkoot  Pass  to 
Lake  Lindcrman,  Alaska,  completed  early  in 
1898,  shortened  the  time  from  tidewater  to  the 
headw-aters  of  the  Yukon  River  from  a  month  to 
a  day,  and  greatly  reduced  the  hardships  of  a 
journey  to  the  mines. 

Switzerland  presents  some  fine  examples  of 
mountain  railways.  The  electric  railway  to  the 
summit  of  the  Jungfrau  (13,670  feet),  con- 
structed in  1903  and  1904,  is  a  triumph  of  modem 
engineering.  The  greater  part  of  the  way  is 
underground,  and  galleries  are  cut  at  each  sta- 
tion to  allow  passengers  to  obtain  views  of  the 
magnificent  scenery.  The  average  gradient  is 
17  per  cent,  the  maximum  being  25  per  cent. 
The  gauge  of  the  track  is  39  inches,  the  weight  of 
the  rails  is  42  pounds  per  yard,  and  these  are 
bonded  and  cross-bonded.  The  sleepers  are  of 
steel  of  the  usual  continental  type,  and  the  rails 
are  fixed  by  means  of  bolts  and  clamps.  The 
journey  to  the  top  occupies  about  one  hour  and 
forty  minutes,  which  enables  the  passengers  to 
accustom  themselves  to  the  altered  conditions 
of  the  atmosphere.  At  the  terminus  station  the 
passenger  may  ascend  to  the  summit  of  the  great 
mountain,  with  its  dazzling  shroud  of  eternal 
snow,  either  by  a  lift  242  feet  high,  or  by  a 
winding  staircase  on  the  outside. 

Another  interesting  mountain  railway  is  that 
which  circles  Mount  Etna  in  Sicily.  Twenty- 
two  miles  of  cutting  had  to  be  made  through 
lava  as  hard  as  granite,  and  the  line,  which  is 
only  70  miles  long,  required  four  years  to  com- 
plete. It  passes  through  a  flourishing  region  and 
also  scenes  of  former  havoc  by  volcanic  erup- 
tions, and  is  much  appreciated  by  tourists. 

Railways,  Laws   Affecting.     See    Carrier, 

Common. 

Railways,      Suspended.       See   Suspension 

R.MI.\VAYS. 

Railways,  Underground.      See  Subways. 

Raimond,  ra'mond,  C.  E.  See  P,\rkes, 
Elizabeth  Robins. 

Raimondi,      ri-mon'de,      Marco      Antonio 

(M.\rkanT(in),  Italian  copper-plate  engraver:  b. 
Bologna  about  1488.  He  acquired  the  gold- 
smith's art  in  France  and  was  especially  suc- 
cessful in  niello,  but  finally  gave  all  his  attention 
to  engraving  on  cojiper.  In  1505  he  went  to 
Venice  and  attracted  attention  by  his  copy  on 
metal  plate  of  Diirer's  'Life  of  the  Virgin.'  He 
was  later  attracted  to  Rome,  where  Raphael  soon 
selected  him  as  the  engraver  of  his  pictures. 
.■Mtcr  Raphael's  death  Ginlio  Romano  commis- 
sioned him  to  make  plates  from  20  of  his  best 
paintings,  but  having  reproduced  some  licentious 
designs  of  that  artist,   Pope   Clement  VII.  or- 


dered the  plates  to  be  destroyed  by  the  public 

executioner  and  Raimondi  was  cast  into  prison. 
He  was  released  through  the  intercession  of  the 
sculptor  Bandinelli,  and  to  show  his  gratitude 
Raimondi  made  a  copy  in  line  engraving  of 
Bandinelli's  'Martyrdom  of  Saint  Lawrence.' 
Losing  his  property  in  the  sack  of  Rome  (1527) 
he  returned  to  Bologna  where  all  traces  of  him 
are  lost.  The  value  of  his  engravings  after 
Raphael  lies  in  the  fact  that  they  were  e-xecuted 
under  that  artist's  eye,  and  were  many  of  them 
copies,  not  of  completed  pictures,  but  of  rough 
draughts  and  tentative  designs,  which  but  for 
these  copper-plate  reproductions  would  have  been 
lost  to  the  world.  Being  thus  brought  in  inti- 
mate relation  with  the  painter's  methods,  he 
became  the  best  interpreter  of  Raphael  in  black 
and  white,  and  no  engraver  has  so  completely 
entered  into  the  spirit  and  power  of  e.xpression 
which  breathe  in  the  canvases  of  the  greatest 
Italian  painter.  His  best  engravings  after  Raph- 
ael include  'Adam  and  Eve' ;  'God  Commands 
Noah  to  Build  the  Ark'  ;  'The  Massacre  of  the 
Innocents'  ;  'Mary  with  the  Dead  Christ'  ;  'The 
Judgment  of  Paris' ;  'The  Three  Doctors  of  the 
Church.'  Consult:  Delaborde,  'Marc-Antoine 
Raimondi'    (1887). 

Raimund  de  Sabunde,  ri'moond  da  sa- 
boon'da,  scholastic  philosopher:  b.  Barcelona. 
In  1436  he  appears  at  Toulouse  as  a  teacher  of 
medicine,  philosophy,  and  theology,  and  he  la- 
bored especially  to  reconcile  the  apparent  con- 
tradictions between  nature  or  reason  and  the 
Bible ;  an  undertaking  which  led  him  into  the 
realm  of  mysticism.  In  his  'Liber  Creaturarum 
sen  Thologias  Naturalis'  he  applied  this  prin- 
ciple so  as  practically  to  reconstruct  the  whole 
system  of  Church  doctrine.  He  and  his  system 
have  been  discussed  by  Matzke  (1846)  ;  Huttler 
(1851):  and  F.  Nitzsch  in  the  'Zeitschrift  fur 
historische  Theologie'    (1859). 

Rain,  water  dropping  through  the  atmo- 
sphere. A  mass  of  air  in  the  atmosphere  always 
contains  some  aqueous  vapor,  and  if  this  air 
is  cooled  below  a  certain  temperature,  called 
the  dew-point  (which  depends  on  the  amount 
of  vapor  present),  the  vapor  will  condense  into 
drops  of  water.  This  cooling  may  be  due  to 
radiation  of  heat  to  colder  regions,  or  to  mixture 
with  colder  masses  of  air.  When  air  rises  in  the 
atmosphere  to  colder  regions,  or  comes  in  con- 
tact with  a  cold  part  of  the  earth,  or  passes  from 
equatorial  to  polar  parts  of  the  earth,  its  mois- 
ture tends  to  condense  into  rain.  In  consider- 
ing the  probable  rainfall  of  a  place  we  are 
concerned  with  its  latitude,  its  elevation  above 
the  sea,  its  proximity  to  the  sea,  the  laws  af- 
fecting its  seasonable  variations,  the  prevailing 
winds,  and  the  configuration  of  the  surrounding 
surface.  Low  latitudes  have  in  general  a  heavy 
rainfall,  because  of  the  greater  evaporation  in 
tropical  regions,  and  the  consequent  formation 
of  rain  when  the  clouds  due  to  evaporation  get 
colder  in  the  higher  regions  of  the  atmosphere. 
Hence  also  winds  blowing  from  the  equator  are 
generally  moist,  and  winds  blowing  to  the  equator 
are  generally  dry.  The  presence  of  forests  tends 
to  increase  the  rainfall  (see  Meteorology),  and 
the  rain  further  encourages  vegetation.  The  in- 
fluence of  the  seasons  on  rainfall  is  pretty  regu- 
lar in  the  tropics.  Over  the  ocean  the  skies 
are  clear  where  the  trade-winds  arc  blowing 
steadily,  and  heavy  rain  falls  by  day  in  the  zone 
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of  calms ;  on  land  there  is  a  regular  alternation 
of  dry  and  wet  seasons.  Toward  the  equator, 
where  there  is  a  considerable  interval  between 
the  two  passages  of  the  sun  across  the  zenith, 
there  are  two  rainy  seasons.  In  monsoon  regions, 
however,  the  alternation  of  dry  and  wet  seasons 
depends  on  the  winds.  Beyond  the  tropics  we 
have  variable  winds  and  variable  rainfall.  The 
following  table  gives  recent  figures  for  the  mean 
annual  rainfall  of  a  number  of  stations  in  va- 
rious parts  of  the  world : 


Greytown       (Nicara- 
gua)     

Freetown     (Sierra 
Leone)    

Rangoon     

Eahia    

Batum     

Rockingham    Bay 
(Queensland)    . . . 

Colombo     

Astoria    (Oregon).. 

Saigon     

Nagasaki     

Bergen    (Norway)    . 

Batavia     

Bombay    

Vera    Cruz    

Calcutta     

Tokyo    

Manila    

New    Orleans    

St.       John's       (NcW' 
foundland)     

Brisbane     

Sydney     

Madras     

Havana     

Quebec     

Glasgow    

Halifax 

(Nova   Scotia)    .  . 

New    York    

Auckland    

St.    Louis    

Durban     

Montreal    

Bogota    

Pietermaritzburg    .  . 

Chicago     

Kingston 

(Jamaica)     

Toronto    

Buenos  Ayres 

Belfast    


Inches 
260 


125.8 
99 
95.1 
93 

90 

88 

S6.3 

82.96 

77.5 

73 

71.4 

70.3 

67.9 

65.6 

60.4 

55.2 

55-17 

52.9 

52.36 

49.86 

48.69 

46.5 

46.07 

45-4 

45-34 

44.76 

4362 

40.69 

39-48 

39-28 

39 

38 

37-57 

35.79 
34-4 
34.1 
34 


Perth     (.\ustralia). . 
St.    John 

(New   Brunswick) 

Ottawa    

Rome     

Berlin     

Liverpool     

Dublin    

Edinburgh      

Algiers     

Charlottetown     .... 

Melbourne   

Smyrna    

Cape  Town   ....... 

London     

San   Francisco    .... 

Vienna    

Nairn    

Bathurst     

Mexico    

Eloemfontein    

Moscow    

L^psala     

Lahore    

.Adelaide     

Winnipeg 

Marseilles     

Paris     

St.    Petersburg    .... 

Tobolsk     

Kimberley    

Irkutsk  

Denver   

Santiago    (Chile)    .  . 

Odessa    

Yakutsk    

Valparaiso    

Vladivostok    

North  Cape   

Regina    

Okhotsk    

Yuma    (Arizona)    .  . 

(Tairo     

Walfisch    Bay    


Inches 
32 

31.75 
31.4 
30.6 
29.98 
29.01 
28.4 
.28.32 
26.72 
26.71 
26.6 
25.63 
25.01 
23 

24.08 
2342 
23.3 
23 
22.9 
21.29 
21. 1 
21.1 
21 

20.25 
20.12 
20.08 
19.68 
18.8 
18.6 
18.26 
16.5 
14.9 
■  4.1 
14 
13-7 
13.5 
13-2 
10 
8.38 
7-5 
2.9 
1-34 
.3 


It  has  been  proven  that  rain  has  a  most  cleans- 
ing effect  on  the  atmosphere,  a  five  days'  rainfall 
in  London,  England,  having  carried  off  not  less 
than  3,738  tons  of  solid  impurities,  including 
267  tons  of  sulphate  of  ammonia,  and  2,000  tons 
of  soot  and  suspended  matters. 

Rain-birds,  various  birds  so  called  because 
of  their  observed  or  supposed  connection  with 
rains  or  the  foretelling  of  wet  weather.  The 
cuckoos  seem  to  be  most  widely  credited  with 
foreknowledge  of  storms,  as  they  are  in  the 
habit  of  calling  most  noisily  at  such  times. 
Thus  the  yellow-billed  cuckoo  (see  Cuckoo)  is 
called  "rain-crow*  in  the  Southern  and  Western 
States.  Further  Southwest,  and  in  Mexico  and 
Centra!  America,  the  name  is  given  to  the  anis 
(q,v.)  ;  while  in  the  West  Indies  two  or  three 
other  cuckoos  are  so  termed.  These  are  fa- 
miliar species  of  the  genera  Saurothera,  Hyetor- 
nis.  and  Piaya,  the  last  named  extending  over 
most  of  the  Andean  region.  The  rainbird  of 
India  is  a  quail  (Coturnix  CoromandcUca), 
which  recalls  one  of  the  names,  "wet-my-lip"  of 
the  American  eastern  quail :  and  that  of  the 
Malay  region  is  one  of  the  broadbills  (Cym- 
borynchus).     Tn  England  the  green  woodpecker 


is  called  "rain-bird"  ;  and  in  the  Orkney  Islands 
one,  the  loons,  especially  the  red-necked,  is 
known  as  "rain-goose."  The  prophetic  power 
of  the  birds  is  exaggerated  in  popular  estima- 
tion ;  but  probably  they  do  somewhat  perceive 
a  coming  change  of  weather,  especially  of  in- 
creased moisture,  and  those,  like  the  above  men- 
tioned, which  are  naturally  noisy,  do  then  call 
more  loudly  and  frequently  than  usual. 

Rain-gauge,  or  Pluviometer,  an  instru- 
ment whicli  measures  the  depth  of  tlie  rainfall 
at  any  place.  In  its  commonest  form  it  con- 
sists of  a  cylindric  vessel  closed  at  the  top  by  a 
funnel-shaped  lid,  through  a  hole  in  the  centre 
of  which  the  rain  falls.  A  narrow  glass  tube, 
rising  outside  the  vessel  from  near  the  bottom, 
shows  by  the  height  of  the  water  in  it  the 
height  of  the  water  in  the  vessel  itself.  A  very 
simple  rain-gauge  consists  of  a  copper  funnel, 
the  area  of  whose  opening  is  e.xactly  10  square 
inches.  This  funnel  allows  the  rain  to  pass  into 
a  bottle,  and  the  quantity  of  rain  caught  is  ascer- 
ained  by  multiplying  the  weight  in  ounces  by 
0-i73i  which  gives  the  depth  in  inches.  As  a 
rain-gauge  is  nearer  the  ground  it  is  found  to 
indicate  a  greater  rainfall.  This  is  partly  due 
to  the  cold  rain-drops  getting  larger  in  falling 
through  the  verj'  moist  air  near  the  ground,  and 
partly  to  the  greater  occurrence  of  eddies  about 
the  gauge  at  greater  heights.  Hence,  when  the 
rainfall  at  two  places  is  to  be  compared,  the 
gauges  ought  to  be  similarly  situated.  A  rain- 
gauge  must  be  placed  in  as  open  a  position  as 
possible,  out  of  the  way  of  houses,  trees,  and 
similar  objects. 

Rain-making.  The  subject  of  rain-mak- 
ing, or  bringing  rain  from  the  clouds  in  a  season 
of  drought,  has  in  all  ages  been  of  the  greatest 
interest  to  humanity,  as  lack  of  rain  has  caused 
many  famines  and  the  loss  of  many  millions  of 
lives.  Attempts  have  been  made  to  bring  rain 
by  appeals  to  Divine  Providence  in  prayer  in 
Christian  countries,  while  the  ignorant  heathen 
practise  various  forms  of  fetishism,  and  even 
offer  up  human  sacrifices  with  the  same  object. 
Owing  to  the  large  extent  of  arid  lands  in  the 
United  States  the  question  of  bringing  about 
rain  by  scientific  processes  has  engaged  atten- 
tion for  many  years  past.  It  was  noted  that 
forest  fires  have  often  been  followed  by  rain, 
and  in  1834  James  P.  Espy,  of  Pennsylvania, 
proposed  the  building  of  enormous  fires  in  the 
regions  where  rain  was  desired,  to  bring  about 
the  needed  showers.  This  was  regarded  as  im- 
practicable both  in  America  and  in  Australia 
where  it  was  also  suggested.  That  great  bat- 
tles, and  sometimes  lesser  ones,  attended  by 
cannonading,  were  occasionally  followed  by 
heavy  rainfalls  is  a  historic  fact,  and  this  gave 
origin  to  the  belief  that  explosions  similar  to 
those  of  artillery  might  bring  about  rain  in  a 
season  of  drought.  This  belief  did  not  appar- 
ently take  into  account  the  circumstance  that 
important  battles  are  usually  fought  in  tem- 
perate regions,  with  normal  rainfall,  and  where 
a  disturbance  of  the  atmosphere  might  easily 
bring  a  downpour  from  the  skies.  It  is  also 
averred  by  the  opponents  of  this  theory  that 
the  nuinber  of  battles  followed  by  rain  has  been 
comparatively  small.  In  1891,  however,  Con- 
gress made  an  appropriation  for  a  series  of  ex- 
periments  in  Texas,  which   were  conducted  by 
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Gen.  Dyrcnforth  for  the  Department  of  Agri- 
culture. There  has  been  much  controversy  as 
to  the  effect  of  these  experiments  which  were 
conducted  on  the  theory  of  provoking  rain- 
fall by  concussion  caused  by  explosions,  giant 
powder  being  the  explosive  used.  Gen.  Dyrcn- 
forth claimed  that  the  experiments  were  en- 
tirely successful,  that  the  drops  sometimes  com- 
menced to  fall  within  12  seconds  after  the  initial 
explosion,  and  that  "the  concussions  from  ex- 
plosions exert  a  marked  and  practical  effect  upon 
the  atmospheric  conditions,  in  producing  or 
occasioning  rainfall,  probably  by  disturbing  the 
upper  currents."  On  the  other  hand,  Prof.  A.  H. 
Hazen,  basing  his  views  on  the  newspaper  re- 
ports of  the  experiments,  argued  that  there  was 
no  evidence  whatever  that  any  rainfall  had  been 
produced  by  the  explosions,  while  W.  K.  Curtis, 
M.D.,  wlio  was  with  the  Dyrenforth  party,  sub- 
stantially confirmed  Prof.  Hazen's  view,  and 
declared  that  rain  fell  before  the  experiments 
had  begun.  The  weight  of  evidence  was  gen- 
erally accepted  by  the  public  as  supporting  the 
views  of  Hazen  and  Curtis,  and  while  the  theory 
that  rain  frequently  follows  aerial  explosions  has 
not  been  abandoned,  no  serious  efforts  have  been 
made  to  follow  up  the  experiments  of  Gen. 
Dyrenforth.     See  METEOROLOGy. 

Rain-tree,  a  leguminous  tree  (Pithccoto- 
huim  sanian)  of  tropical  America,  now  largely 
planted  in  India  for  the  shade  it  furnishes,  and 
because  it  flourishes  in  barren  salt-impregnated 
soils,  as  well  as  for  its  sweet  pulpy  twisted  pods, 
which  are  greedily  eaten  by  cattle.  Another 
species  (P.  dulcc)  with  edible  pods  is  a  native 
of  Mexico,  but  has  been  introduced  into  the 
Philippine  Islands  and  also  into  India. 

Rainbow.  The  rainbow  is  the  best  known 
of  all  optical  meteorological  phenomena,  consist- 
ing of  a  colored  arch  formed  opposite  the  sun 
on  falling  raindrops,  and  visible  whenever  the 
necessary  conditions  of  a  passing  shower  on  one 
side  and  a  clear  and  not  too  high  sun  on  the 
other  occur.  Two  bows  are  frequently  seen, 
each  exhibiting  the  full  spectrum  of  colors  from 
red  to  violet ;  but  in  the  inner  or  primary  bow 
the  red  is  the  outer  edge  and  violet  the  inner, 
while  in  the  outer  or  secondary  bow  the  order 
is  reversed,  the  red  being  inside  and  the  violet 
on  the  exterior.  The  colors  are  always  arranged 
in  a  definite  order,  that  of  the  solar  spectrurn, — 
namely,  red,  orange,  yellow,  green,  blue,  indigo, 
and  violet,  but  shade  imperceptibly  into  each 
other.  The  cause  of  this  breaking  up  of  the 
sunlight  into  its  constituent  colors  is  explained 
in  most  physical  and  meteorological  text-books, 
but  may  be  briefly  summarized  as  follows : 

For' the  primary  bow  (Fig.  i).  let  PQR  rep- 
resent the  section  of  a  raindrop,  and  SP  a  ray  of 
light  falling  on  it.  The  ray  enters  the  drop  at 
P,  meets  the  surface  again  at  R,  is  reflected 
to  Q,  where  it  leaves  the  drop  in  the  direction  of 
QE.  The  ray  is  refracted  or  bent  on  entering 
the  drop  at  P  and  again  on  emerging  at  Q  — 
the  amount  of  this  refraction  depending  on  the 
acuteness  of  the  angle  at  which  the  ray  meets 
the  surface.  Now  it  may  be  shown  that  there 
is  a  particular  point  P,  such  that  any  ray  from 
S  striking  the  surface  below  P  emerges  again 
above  Q,  and  any  ray  above  P  al.so  emerges 
above  Q  —  the  former  owing  to  the  more  acute 
angle  of  the  reflection,  and  the  latter  to  the 
greater   refraction  on  entering  and   leaving  the 


drop.  The  course  of  two  such  rays  is  shown 
by  the  dotted  lines  in  Fig.  i.  Q  is  thus  a  turn- 
ing-point  in   the   emerging  rays,  and   near   it  a 


very  large  number  of  rays  pass  out,  and  an  ob- 
server at  E  sees  a  bright  image  of  S  in  the 
direction  EQ.  This  statement  applies  to  any 
one  color  of  sunlight;  but,  as  the  refrangibility 
increases  from  red  to  violet,  the  latter  is  bent 
more  at  P  and  Q,  and  the  line  EQ  lies  at  a 
flatter  angle.  The  observer,  therefore,  sees  the 
violet  rays  reflected  on  drops  at  a  less  altitude 
than  those  that  reflect  the  red,  the  other  colors 
being  intermediate.  The  raindrop  being  spher- 
ical, this  reflection  takes  place  in  all  directions, 
the  fixed  condition  being  the  radius  of  the  bow, 
that  is  the  angle  between  the  line  from  the 
observer  to  the  bow  and  that  passing  from  the 
sun  to  the  observer,  or,  in  other  words,  the  ob-i 
server's  shadow.  For  red  light  this  angle  iJ 
42°  39',  and  for  violet  40°  13'.  If  the  sun  were 
a  luminous  point  each  color  would  be  sharply 
defined,  but  as  the  disk  of  the  sun  subtends  an 
angle  of  about  30'  each  color  is  broadened  to 
this  amount,  and  they  overlap. 

Exactly  similar   reasoning  explains  the  sec- 
ondary bow   (Fig.  2).    The  light  that  forms  it 


Fig.  2. 


has  been  twice  reflected,  at  R  and  at  R' ;  the 
point  Q  lies  above  P,  and  rays  entering  cither 
above  or  below  P  all  emerge  below  Q.  A  glance 
at  the  diagram  will  show  that  the  greater  bend- 
ing of  the  more  refrangible  rays  makes  the  line 
EQ  more  nearly  vertical,  and  therefore  the  vio- 
let rays  form  the  outer  edge  and  the  red  the 
inner  of  the  secondary  bow.  The  radius  of  the 
red  is  50°  5',  and  of  the  violet  54°  o'.  The  space 
between  the  bows  gets  no  reflected  light,  but 
that  inside  the  primary  and  outside  the  sec- 
ondary is  faintly  illuminated  by  rays  such  as  are 
indicated  by  the  dotted  lines  in  Fig.  i  and  their 
equivalents  in  Fig.  2,  which  are  not  shown. 
These  rays  "interfere"  with  each  other,  and 
cause  alternations  of  color  which  appear  as 
spurious  bows  inside  the  primary  and  outside 
the  secondary.  They  can  only  be  seen  with 
strong  sunlight  and  small  drops  nf  rain. 

The  radius  of  the  primary  bow  being  roughly 
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40°,  it  is  evident  that  it  cannot  be  seen  when  the 
sun  is  at  a  greater  elevation  than  this,  as 
tile  highest  part  of  the  bow  would  lie  below  the 
horizon.     See  Light, 

Rainbow  Falls.     See  Chelan,  Lake. 

Rainbov^'  Trout,  a  fresh- water  fish  (Salmo 
inidcus)  indigenous  to  the  mountain  streams  and 
rivers  of  the  Pacific  coast  of  the  United  States, 
but  widely  introduced  into  eastern  waters. 
From  the  eastern  brook-trout  (Salirlinus  fonti- 
nalis)  it  may  be  easily  distinguished  by  its 
colors  and  the  presence  of  teeth  on  the  vomer 
bone ;  from  the  related  salmon  trouts,  with  some 
difficulty,  by  its  small  mouth,  and  the  number 
of  scales,  about  135  in  typical  examples,  along 
the  lateral  line.  The  rainbow  trout  is  exceed- 
ingly variable  and  many  distinct  forms,  which 
are  considered  by  ichthyologists  to  be  modifica- 
tions of  this  species  but  which  have  received 
distinct  vernacular  names,  are  found  occupy- 
ing particular  streams  or  watersheds.  The  com- 
plex relations  of  the  various  species  of  trout 
and  salmon  to  their  environment  is  little  under- 
stood. From  fish-culturists  the  McCloud  River 
trout  (^S.  irridcus  shasta)  has  received  much  at- 
tention since  1880.  This  variety  is  particularly 
well  adapted  for  stocking  streams  and  ponds 
in  which  the  brook-trout  no  longer  thrives  owing 
to  the  clearing  of  the  forests  and  the  resulting 
higher  temperature  and  increased  muddiness  of 
the  water.  To  supply  the  great  and  constant 
demand  for  young  fish  for  stocking  purposes  the 
Federal  Fish  Commission  maintains  several 
large  hatcheries  and  many  States  others.  Care- 
fully selected  breeding  fish  are  kept  in  specially 
constructed  ponds  designed  with  reference  to 
cleanliness,  good  circulation,  and  ease  of  han- 
dling the  fish.  Spawning  occurs  during  the 
winter.  The  ripe  females  are  stripped  in  the 
usual  way  and  the  eggs  mixed  with  the  milt  in 
a  pan  either  with  or  without  water.  After  a 
few  minutes  water  is  added  and  they  are  gently 
agitated  and  repeatedly  washed  to  remove  the 
surplus  sperm,  and,  after  standing  about  an 
hour,  are  transferred  to  the  hatching  trays, 
whicli  are  constructed  of  galvanized  wire.  These 
trays  are  arranged  in  troughs  with  running 
water  in  such  a  way  that  the  young  fry  fall  into 
the  latter  as  they  hatch.  As  the  fry  grow  and 
begin  to  feed  they  are  distributed  to  other 
troughs  and  finally  to  rearing  ponds  constructed 
in  a  manner  to  insure  cleanliness  and  an  abun- 
dance of  flowing  water.  The  young  are  fed  on 
ground  liver  and  are  transplanted  when  several 
months  old.  They  grow  rapidly,  but  in  the  East 
never  attain  the  large  size  which  they  do  in 
their  native  streams.  They  feed  on  insect  larvae, 
etc.,  and  may  be  fed  artificially  on  chopped  beef 
or  liver  mixed  with  corn  meal.  For  angling 
purposes  the  rainbow  is  inferior  to  the  brook- 
trout,  but  is  a  fair  substitute. 

Raines,  John,  American  politician:  b. 
Canandaigua,  N.  Y.,  6  May  1840.  He  was 
graduated  from  the  Albany  Law  School  in  1861, 
and  admitted  to  the  bar.  He  served  in  the 
Civil  War  as  captain  from  1861  to  1863 ;  then 
began  his  law  practice.  He  was  a  Republican 
member  of  the  New  York  .Assembly  in  1881-2, 
and  again  in  1885 ;  of  Congress  in  1889-93 ;  and 
of  the  State  Senate  in  1886-9,  and  since  1893. 
In  1903-4  he  was  president  /"O  tern,  of  the  Sen- 
ate and  chairman  of  the  committee  on  rules. 
He  is  best  known  as  the  author  of  the  Raines 


Liquor  Law  (.q.v. ),  and  he  also  framed  the  State 
election  law. 

Raines'  Law,  so  called  from  State  Senator 
John  Raines,  who  introduced  the  measure,  a 
law  passed  in  1896  by  the  legislature  of  Nevf 
York,  and  since  amended  in  several  particulars, 
but  always  retaining  the  essential  features  of 
State  control  of  the  liquor  traffic,  and  high 
license  for  cities,  the  present  full  license  under 
the  amendments  of  1903  being  $1,200  in  the  old 
city  of  New  York,  and  $800  in  the  borough  of 
Brooklyn.  The  law  permits  hotels  to  sell  to 
guests  on  Sunday,  and  this  has  led  to  the  estab- 
lishment of  numerous  places  known  as  "Raines' 
Law  Hotels,"  which  comply  with  the  strict  letter 
of  hotel  regulations,  but  do  what  is  chiefly  a 
liquor  saloon  business.  The  law  has  been  very 
profitable  in  its  operation  both  for  city  and 
State,  the  city  receiving  two  thirds  and  the  State 
one  third  of  the  net  income  from  licenses.  In 
the  year  ending  30  April  1903  the  net  receipts 
were  $7,991,865.39  in  New  York  city,  as  against 
$1,736,918.43,  the  last  year  of  the  old  excise 
law  in  all  the  municipalities  which  now  consti- 
tute the  city. 

Rainier,  ra'ner,  Mount,  a  peak  in  the  State 
of  Washington,  belonging  to  the  Cascade  Range, 
14,520  feet  above  sea-level  and  about  10,000  feet 
above  the  surrounding  land.  It  is  near  Puget 
Sound,  east  of  Tacoma,  and  it  is  sometimes 
called  Tacoma.  It  is  of  volcanic  origin,  cone 
shaped;  its  crater  still  sends  out  volcanic  gases, 
but  it  is  classed  with  the  e.xtinct  volcanoes. 
The  eroded  slopes  indicate  there  has  been  no 
eruption  for  hundreds  of  years.  The  base  and 
the  lower  slope  are  covered  with  forests,  but 
the  summit  is  snow-capped.  There  are  a  num- 
ber of  glaciers  on  the  summit.  The  first  ascent 
of  the  mountain  was  made  in  1870.  In  1897  it 
was  ascended  and  quite  thoroughly  explored  by 
a  large  party.     See  Rocky  Mountains. 

Rains,  George  Washington,  American  mil- 
itary ofticcr :  b.  Craven  County,  N.  C,  1817;  d. 
Newburgh,  N.  Y.,  21  March  1898.  He  was 
graduated  from  West  Point  in  1842,  served  in 
the  engineering  corps,  was  transferred  to  the 
artillery,  and  in  1844-6  was  assistant  professor 
of  chemistry,  mineralogy,  and  geology  at  West 
Point.  He  served  on  the  staffs  of  Gens.  Scott 
and  Pillar  in  the  Mexican  War,  and  received 
brevet  rank  of  major,  was  active  in  the  Seminole 
War,  and  in  1856  he  resigned  from  the  army 
and  engaged  in  business.  At  the  outbreak  of 
the  Civil  War  he  entered  the  Confederate  serv- 
ice, was  commissioned  a  colonel  and  placed  in 
charge  of  the  building  and  equipment  of  a 
powder  mill  at  Augusta,  Ga.,  where  he  remained 
until  the  end  of  the  war,  receiving  promotion 
to  the  rank  of  brigadier-general.  In  1867  he 
became  professor  of  chemistry  and  pharmacy 
in  the  University  of  Georgia,  and  was  dean  of 
the  faculty  there  till  1884.  He  was  interested  in 
mechanics,  and  secured  several  patents  on  his 
inventions  for  improvements  for  steam-engines. 
He  wrote:  'Steam  Portable  Engines'  (i860); 
'Rudimentary  Course  of  Analytical  and  Applied 
Chemistry*  (1872)  ;  'History  of  the  Confederate 
Powder  Works*    (1882)  ;  etc. 

Rains'ford,  William  Stephen,  American 
Episcopal  clergjman :  b.  Dublin,  Ireland,  30 
Oct.  1850.  He  was  graduated  from  Saint  John's 
College,  Cambridge,  in  1872,  took  orders  in  th? 
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English  Church,  and  in  1873-6  was  curate  at 
Saint  Giles',  Norwich,  England.  In  1876  he 
came  to  the  United  States  and  engaged  in 
evangelistic  services  in  New  York.  He  was 
assistant  rector  at  Saint  James  Cathedral,  To- 
ronto, 1S76-S3,  and  in  the  last  named  year  be- 
came rector  of  Saint  George's  Church,  New 
York  but  resigned  in  igo6.  Under  his  manage- 
ment the  work  of  the  parish  was  greatly  extended 
and  many  societies  and  missions  were  established 
in  connection  with  it.  He  is  widely  known  as  an 
earnest,  fearless,  and  eloquent  preacher.  He  has 
published:  'Sermons  Preached  in  Saint 
George's';  'Reasonableness  of  Faith'  (190^); 
<A  Preacher's  Story  of  His  Work'  (1904), 
etc. 

Rainy,  Robert,  Scottish  Presbyterian 
clergjman:  b.  Glasgow,  Scotland,  I  Jan.  1826. 
He  was  educated  at  the  University  of  Glasgow, 
has  held  various  important  pastorates  in  the 
Free  Church,  was  professor  of  church  history 
at  New  College,  Edinburgh,  in  1862-I9OO,  and 
since  1874  has  been  principal  there.  He  has  pub- 
lished:  'Life  of  Principal  Cunningham*  (1871)  ; 
'The  Bible  and  Criticism'  C1878);  'The  An- 
cient Catholic  Church>    (1901);  etc. 

Rainy  Lake,  Canada,  between  Lakes  Su- 
perior and  Winnipeg,  forms  part  of  the  boun- 
dary between  Canada  and  the  United  States.  It 
is  about  40  miles  long  by  15  miles  broad,  re- 
ceives the  waters  of  numerous  small  lakes  from 
the  east  and  northeast,  and  empties  itself  by 
Rainy  River,  about  go  miles  long,  into  the  Lake 
of  the  Woods. 

Raised  Beaches.     See  Be.\ches,  Raised. 

Raisin,  the  commercial  name  for  the  dried 
or  cured  grape.  In  Europe  the  raisin  product 
comes  largely  from  Italy  and  France,  and  in  the 
United  States  almost  wholly  from  California. 
See  R.\isiN  Industry,  The. 

Raisin  Industry,  The  American,  is  confined 
almost  wholly  to  California.  The  raisin  crop 
comes  from  the  great  San  Joaquin  Valley  and 
from  several  counties  in  southern  California. 
The  headquarters  of  the  industry  are  about 
Fresno.  The  California  raisin  grape  culture 
began  to  be  of  commercial  importance  in  1874, 
when  the  output  was  9,000  boxes,  or  180,000 
pounds  of  raisins.  The  industry  advanced  "by 
leaps  and  bounds"  up  to  1894,  when  the  crop 
amounted  to  103,000,000  pounds  —  figures  which 
have  never  since  been  exceeded,  or  even 
equaled.  The  markets  "broke"  under  this  great 
output,  and  the  crop  sold  for  less  than  2  cents 
per  pound.  As  a  result  there  was  a  sharp  decline 
both  in  the  acreage  and  in  the  output  of  rais- 
ins during  the  next  four  or  five  years.  How- 
ever, the  growers  protected  themselves  and  their 
market  by  forming,  in  1898,  a  Raisin  Growers' 
Association,  which  controlled  about  90  per  cent 
of  the  yield.  This  association  still  continues 
to  handle  the  bulk  of  the  raisin  crop,  and  has 
been  quite  successful  in  distributing  to  the  best 
advantage  the  large  output  in  the  different  mar- 
kets. Last  year  (1902)  the  California  raisin 
crop  amounted  to  100,000,000  pounds.  The 
standard  box  of  raisins  weighs  20  pounds,  and 
contains  four  layers  of  five  pounds  each.  The 
raisins  are  packed  and  graded  into  layers,  and 
one,  two  and  three  crown  loose.  The  processes 
of  curing,  seeding,  and  packing  raisins  have 
been  improved   from   time  to  time,  and  to-day 


machines  do  much  of  the  work  formerly  don« 
by  hand.  The  first  great  device  was  a  patent 
seeder,  and  the  latest  one  is  a  raisin-packin? 
machine,  by  which  the  packages,  or  cartons,  are 
filled,   weighed   and   sealed. 

The  leading  varieties  of  grapes  used  for 
raisins  are :  Muscatel,  Gordo  Blanco,  Muscat  of 
Alexandria,  and  Malaga ;  for  seedless  raisins. 
Sultana  and  Thompson's  Seedless.  Grapes  are 
ripe  by  the  middle  of  August,  and  the  season 
often  lasts  into  November.  The  average  time  of 
drying  and  curing  a  tray  of  raisins  is  about 
three  weeks,  all  depending  on  the  weather.  The 
earliest  picked  grapes  dry  in  ten  days,  and  the 
later  ones  often  take  four  weeks  and  even  more. 
The  method  of  drying  is  very  simple.  The 
bunches  are  cut  from  the  vines  and  placed  on 
shallow  trays  two  feet  wide,  three  feet  long, 
and  one  inch  high,  on  which  the  grapes  are 
allowed  to  sun-dry,  being  turned  from  time  to 
time  by  simply  placing  an  empty  tray  top  side 
down  on  the  full  one,  then  turning  both  over, 
and  taking  off  the  top  tray.  After  the  raisins 
are  dried  they  are  stored  away  in  the  sweat 
boxes  until  they  are  packed  and  prepared  for 
shipment.  Some  of  the  larger  growers,  in  order 
not  to  run  so  much  risk  in  drying  on  account 
of  rain,  and  also  to  enable  them  to  handle  the 
crop  fast  enough,  have  curing  houses,  where 
the  curing  is  finished  after  having  been  partially 
done  outside.  The  seeding,  grading,  packing, 
and  shipping  have  become  separate  branches. 
In  the  season  of  1901-2  some  60  plants,  most  of 
them  located  in  the  Fresno  district,  were  en- 
gaged in  this  part  of  the  work.  These  establish- 
ments furnished  employment  for  5,000  employees, 
and  the  aggregate  wages  paid  out  to  them  each 
month  during  the  season  was  nearly  $250,000. 

The  exports  of  California  raisins  first  be- 
came of  sufficient  importance  to  be  separately 
stated  in  the  official  reports  of  the  treasury  de- 
partment in  the  fiscal  year  ending  June,  1892. 
Raisins  were  first  sent  in  small  quantities  to  all 
parts  of  the  world,  but  the  trade  has  grown 
quite  rapidly.  In  1898  the  exports  amounted 
to  3,109,639  pounds,  and  in  1902  to  2,323,274 
pounds. 

The  following  figures  serve  to  show  how 
the  foreign  raisin  trade  has  fallen  off,  and  how 
California  raisins  have  monopolized  the  markets 
of  this  country : 

RiMSINS  PRODUCED  AND  IMPORTED. 

Raisins  Raisins 

Year                                  produced  imported 

Pounds  Pounds 

1885     9.400,000  53,702,220 

1890     38,000,000  36,914.330 

1895     91,360,000  15,921.278 

1898    80,631,000  6,593.833 

igo2    100,000,000  6,563,302 

See  also  Grape  Culture. 

Lee  J.  Vance, 
Editor  of  ihc  '■American  Wine  Prcss.^ 

Raisin  River,  Battle  of.    See  ^Ionroe,  Mich. 

Raja,  rji'ja,  or  Rajah,  a  title  of  hereditary 
princes  of  the  Hindus.  Before  the  subjugation 
of  the  country  by  the  Moguls  the  various  coun- 
tries of  Hindustan  were  governed  by  rajas,  who 
belonged  to  the  Kshatriyas  or  military  caste. 
They  were  sometimes  independent  rulers  anQ 
again  feudatory,  and  the  highest  title,  "Maha- 
raja," was  given  to  those  who  controlled  other 
sovereigns.     The    title    is    now    usually    merely 
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honorary  and  is  not  confined  to  any  caste,  while 
those  retaining  some  degree  of  actual  authority 
under  the  British  are  now  designated  "Maha- 
raja." Consuh:  Foy,  <Die  konigliche  Gewalt 
nach  den  ahindischen  Rechtsbiichern'  (1S95); 
Jolly,  'Recht  und  Sitte>   (1896). 

Rajamandry,  ra-ja-man'dre,  or  Rajama- 
hendri,  India,  a  town  of  the  Godavari  district, 
Madras,  on  the  east  bank  of  the  Godavari  (here 
tliree  miles  wide),  30  miles  from  the  sea. 
Among  buildings  and  institutions  are  the  court- 
house and  judge's  residence,  churches,  mission 
of  the  American  Evangelical  Lutheran  Church, 
provincial  college,  several  schools,  museum,  dis- 
pensary, public  garden,  and  large  prison.  Pop. 
28,500. 

Rajmahal,  raj-ma-hal',  India,  on  an  emi- 
nence overlooking  the  Ganges,  170  miles  north- 
west of  Calcutta,  for  many  years  ranked  first 
among  the  towns  of  the  Bengal  and  Bahar 
provinces.  _  It  is  now  noteworthy  only  for  its 
palatial  ruins,  and  as  a  station  in  an  important 
transit  trade.     Pop.   (1900)   25,000. 

Rajon,  ra-zhoii,  Paul  Adolphe,  French 
etcher:  b.  Dijon  1842;  d.  Auvers  8  June  1888. 
He  was  trained  at  the  Ecole  des  Beaux  Arts 
at  Paris,  and  in  1865  produced  his  first  etching 
after  Meissonnier's  'Rembrandt  at  Work.*  His 
many  subsequent  works  won  for  him  the  lead- 
ing position  among  French  etchers,  and  on 
visiting  England  in  1872  he  found  his  reputation 
had  preceded  him  and  was  commissioned  to 
make  an  etched  copy  of  John  Stuart  Mill's  por- 
trait by  George  Frederick  Watts,  and  of  Tenny- 
son's portrait  by  the  same  painter.  He  was 
eminently  successful  in  these  and  other  portrait 
etchings,  but  his  most  ambitious  and  brilliant 
work  was  'The  Emperor  Claudius'  after  Alma 
Tadema. 

Rajputana,  riij-poo-ta'na,  India,  a  western 
political  division,  extending  from  the  Jamna 
and  Chambal  rivers,  west  to  Sind  and  Bhawal- 
pur,  and  comprising  the  greater  part  of  the  In- 
dian Desert.  It  consists  of  a  number  of  native 
states  controlled  by  the  British  assistant  political 
agencies  of  Mewar,  Jaipur,  Marwar,  Haraoti, 
Eastern  States  Agency,  Alwar,  and  Sirohi ;  to- 
gether with  the  British  enclave  of  Ajmir-Mer- 
wara.  The  total  area  of  the  native  states  is 
127,541  English  square  miles ;  or  including  the 
British  district  of  Ajmir-Merwara  130,252 
square  miles.  The  maharajas  and  rajas  are 
supreme  in  their  own  states,  and  settle  disputes 
among  themselves  in  courts  of  their  own.  A 
great  portion  of  the  surface  of  Rajputana  is 
desert,  and  part  of  it  wholly  destitute  of  in- 
habitants, water,  and  vegetation.  The  whole  of 
the  soil  is  remarkably  saline,  containing  many 
salt  springs  and  salt  lakes,  and  much  of  the 
well-water  is  brackish.  The  rainfall  is  .scanty, 
and  the  region  frequently  suffers  from  famine. 
In  many  places  it  is  covered  with  the  cactus 
and  other  prickly  shrubs ;  except  in  the  Aravalli 
Hills  which  traverse  the  region  from  southwest 
to  northeast,  the  territory  is  almost  destitute  of 
trees.  Where  practicable,  pastoral  and  agricul- 
tural pursuits  occupy  the  people.  Conditions 
have  slightly  improved  since  British  enterprise 
has  opened  up  the  country  by  a  transversal 
line  of  railroad,  with  diverging  branches,  con- 
necting with  the  rest  of  the  Peninsular  railwav 
system.     The  chief  town  is  Jaipur,  other  urban 


centres  are  Bikanir,  Jodhpur,  Bhartpur,  Udaipur, 
and  Tonk.  While  the  chiefs  are  of  Rajput 
origin,  the  Rajput  element  is  in  the  minority 
among  the  population,  which  consists  chiefly  of 
Hindus,  with  Mohammedans,  Animists,  and 
Jains.  Pop.  (1891)  11,990,504:  (igor)  9,723.301, 
showing  a  decrease  in  the  decade  of  2,267,203, 
mainly  due  to  the  famine  of  1899-1900. 

Rajputs,  raj-poots',  a  people  of  India,  giv- 
ing their  name  to  Rajputana  cq.v.).  and  said  to 
be  a  branch  of  the  Kshatriyas,  one  of  the  four 
great  castes  into  which  the  Hindus  were  origi- 
nally divided.  They  are  essentially  a  military 
people,  and  many  of  their  institutions  bear  a 
strong  resemblance  to  the  feudal  customs  which 
prevailed  in  Europe  in  the  ^liddle  Ages.  They 
are  celebrated  for  their  chivalrous  spirit  in 
marked  contrast  to  the  usual  effeminacy  and 
duplicity  of  many  of  the  Oriental  nations.  The 
practice  of  female  infanticide,  however,  at  one 
time  was  prevalent  among  them,  until  sup- 
pressed by  British  influence ;  the  profuse  use 
of  opium  has  likewise  in  many  cases  produced 
a  lamentable  deterioration  in  their  physical  and 
moral  state.  Notwithstanding  these  drawbacks 
the  Rajput  character  contains  much  that  is  noble 
and  generous.  The  Rajputs  became  first  con- 
nected with  the  British  government  under  the 
governorship  of  the  Marquis  of  Wellesley,  in 
the  beginning  of  the  19th  century.  Besides  Raj- 
putana, the  Rajputs  are  numerous  in  Sind  and 
Guzcrat. 

Rajshahi,  raj-shii'he,  India,  a  division  or 
commissionership  of  Bengal,  extending  from  the 
Ganges  to  Sikkim  and  Bhutan.  Area,  17,351 
square  miles;  pop.  (1901)  8,489,788.  The  dis- 
trict of  Rajshahi,  forming  part  of  the  division, 
has  an  area  of  2,330  square  miles ;  a  population 
(1901)  of  1,313.336.  The  capital  of  the  division 
and  district  is  Rampur  Beauleah. 

Rakoczy,  rii'kot-se,  a  Transylvanian 
princely  family  now  extinct  in  the  male  line. 
They  were  for  some  time  rulers  of  the  princi- 
pality of  Siebenbiirgen,  or  Transylvania,  and  by 
a  rigorous  maintenance  of  the  civil  and  religious 
rights  of  the  inhabitants  made  their  influence 
over  their  subjects  such  as  to  render  them 
formidable  to  the  power  of  the  royal  house  of 
Austria.  The  first  prince  of  the  name  was 
SiGiSMUND  R.AKOCZY,  who  obtained  the  govern- 
ment in  1606,  but  abdicated  in  favor  of  Gabriel 
Bathori  in  1608.  His  son,  George  Rakoczy 
(b.  1591  ;  d.  24  Oct.  1648),  assumed  the  sover- 
eignty in  1629  and  regained  for  his  subjects  many 
lost  privileges.  He  was  succeeded  by  his  son, 
George  II.  _(b.  1615;  d.  8  July  1676),  who  at- 
tempted an  invasion  of  Poland,  was  defeated  and 
forced  to  abdicate,  but  regained  his  authority. 
He  died  after  having  been  again  forced  to  re- 
sign. His  son,  Francis  I.,  never  reigned,  but 
was  implicated  in  various  political  complications 
and  the  last  of  the  family  to  hold  sovereign 
power  was  his  grandson,  Francis  II.   (q.v.). 

Rakoczy,  Francis  II.,  Transylvanian 
prince:  b.  27  March  1676;  d.  Rodosto.  Turkey,  8 
April  1735.  His  attempt  to  free  his  country  from 
Austrian  rule  resulted  in  his  being  sentenced  to 
death  for  high  treason,  but  he  contrived  to 
escape,  rallied  the  Hungarians  to  his  support  and 
was  proclaimed  protector.  The  alliance  of  cer- 
tain of  the  Hungarian  states  with  Austria  after- 
ward   caused    his    defeat    and    he    resigned    his 
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estates  and  went  to  Turkey.  He  wrote: 
■Memoirs  sur  las  Revolutions  de  Hongrie' 
(1738). 

Rakoczy  March,  the  name  of  a  Hungarian 
military  air  by  an  unknown  composer  of  the 
17th  century,  '  said  U>  have  been  the  favor- 
ite march  of  Francis  Rakoczy  II.  of  Tran- 
sylvania. The  Hungarians  adopted  it  as  their 
national  march,  and  in  1848  and  1849  it  is  al- 
leged to  have  had  the  same  inspiring  effect  on 
the  revolutionary  troops  of  Hungary  as  the 
*  Marseillaise*  had  on  the  French.  See  Na- 
TioN.AL   Hymns. 

Rakshasas,  ra'ksha-saz,  in  Hindu  mythol- 
ogy, a  class  of  evil  spirits  or  genii,  cruel  mon- 
sters, frequenting  cemeteries,  devouring  human 
beings,  and  assuming  any  shape  at  pleasure. 
They  are  generally  hideous,  but  some,  especially 
the  females,  allure  by  their  beauty.  The  Rak- 
shasas arose  from  Ahi,  the  throttling  snake 
spoken  of  in  the  Rigveda  (q.v.),  and  are  the 
powers  of  darkness,  opposed  to  the  sky-god, 
Indra.  They  guard  the  treasure  of  Kuvera,  the 
deity  of  wealth,  and  their  power  increases  as  the 
day  departs. 

Rale,  ral  (spelled  also  incorrectly,  R.\sle, 
R.\SLES,  and  R.\lle"),  Sebastien,  French  Jesuit 
missionary  in  North  America :  b.  Franche-Comte 
1657;  d.  Norridgewock,  Maine,  12  Aug.  1724. 
In  1675  he  became  a  Jesuit  novice  at  Dole,  in 
1677-84  was  an  instructor  at  Carpentras  and 
Nimes,  and  in  1689  was  sent  to  the  American 
missions.  For  two  years  he  was  among  the 
Abenakis  near  the  mouth  of  the  Chaudiere  in  the 
mission  of  Saint  Francis.  Then  he  passed  two 
years  among  the  Illinois,  and  finally  was  placed 
in  charge  of  the  Abenakis  of  Kennebec,  his 
headquarters  being  in  a  village  of  the  Norridge- 
wocks  near  the  site  of  the  present  Norridge- 
wock, Maine.  He  was  believed  by  the  English 
to  be  the  cause  of  their  difficulties  with  the 
Abenakis,  and  was  accused  of  instigating  attacks 
on  the  settlements.  This  is  inferred  by  pro- 
English  historians  from  a  letter  to  Rale  from 
Vaudreuil,  governor  at  Quebec,  expressing  satis- 
faction at  Rale's  success  in  uniting  the  savages 
against  the  English,  and  agreeing  to  furnish 
military  assistance,  should  it  be  required.  This 
communication,  dated  25  Sept.  1721,  was  among 
papers  obtained  by  the  expedition  sent  out  from 
Boston  under  Colonel  Westbrook  to  seize  Rale 
in  1721,  and  is  now  preserved  in  the  archives  of 
Massachusetts.  Among  these  papers,  also,  was 
Rale's  dictionary  of  .'\benaki,  now  in  the  Harvard 
library,  and  printed  in  1833  in  the  memoirs  of 
the  American  Academy  of  Arts  and  Sciences, 
with  an  introduction  and  notes  by  John  Picker- 
ing. In  1724  (8  August)  a  party  of  208  set  out 
from  Fort  Richmond  to  destroy  Norridgewock 
and  capture  Rale.  The  first  they  accomplished 
with  the  usual  cruelty  of  frontier  warfare;  but 
Rale  was  shot.  Rale  was  familiar  with  not  only 
the  Norridgewock  Abenaki,  but  also  the  Ottawa, 
Illinois,  and  Huron  tongues.  Parkman  calls  him 
"the  most  conspicuous  and  interesting  figure 
among  the  later  French-.'\merican  Jesuits."  In 
Canada  he  was  regarded  as  a  martyr.  Consult 
the  biography  by  Francis  (in  Vol.  XVII.  of 
Sparks'  'American  Biography,'  1846)  ;  Shea, 
'The  Catholic  Church  in  Colonial  Days'  (jSm)  ; 
Parkman,  '.'\  Half-Century  of  Conflict'  (1892). 
See  Dummer's  War. 


Raleigh,  ra'li,  or  Ralegh,  Sir  Walter,  Eng- 
lish explorer,  statesman,  historian  and  poet :  b. 
near  Hayes,  Devonshire,  1554;  d.  London  29 
Oct.  1618.  He  gained  distinction  at  Oxford,  but 
as  early  as  1569  took  to  an  active  life  by  going 
over  to  France  to  fight  for  the  French  Protes- 
tants. After  campaigning  in  the  Netherlands  he 
accompanied  Sir  Humphrey  Gilbert  on  a  voyage 
to  Newfoundland  and  returning  took  part  in  the 
suppression  of  the  Irish  rebellion  in  1580.  His 
advancement  in  the  Queen's  favor  was  rapid, 
instigated  by  his  gallant  conduct  with  the  cape, 
asserts  Old  Fuller  in  his  'Worthies,'  and  re- 
peated by  most  subsequent  writers.  Whether 
true  or  false  the  story  fits  in  well  with  the  spirit 
of  the  age  and  the  temper  of  Elizabeth.  In  1584 
Raleigh  received  a  patent  entitling  him  to  hold 
by  homage  any  remote  lands  not  possessed  by  a 
Christian  prince  nor  inhabited  by  a  Christian 
people.  He  despatched  vessels  to  America  which 
landed  on  an  island  off  the  coast  of  North  Caro- 
lina, and  his  expedition  resulted  in  the  appropria- 
tion of  the  land  in  the  name  of  the  Virgin  Queen. 
The  next  year  colonists  were  sent  over,  but  the 
attempt  at  permanent  colonization  failed.  The 
tobacco  and  the  potato  plant  were  introduced  into 
England  from  America  during  this  period.  His 
favor  with  the  Queen  enabled  him  to  dispense 
much  patronage,  and  for  himself  he  received 
knighthood  and  Irish  estates.  His  advice  moved 
Elizabeth  to  fit  out  a  fleet  to  meet  the  Armada, 
and  he  joined  the  Queen's  with  a  fleet  of  his 
own.  In  1589  he  accompanied  the  expedition  in 
its  attempt  to  restore  Don  Antonio  to  the  throne 
of  Portugal,  the  chief  result  of  which  vi'as  lucra- 
tive booty.  On  his  return  from  Portugal  his 
position  as  court  favorite  was  usurped  by  Essex, 
and  Raleigh  retired  to  Ireland,  where  he  met 
Edmund  Spenser.  In  1591  he  was  commissioned 
vice-admiral  of  a  fleet  intended  to  intercept  a 
Spanish  fleet  in  the  Azores,  but  his  cousin.  Sir 
Richard  Grenville,  went  in  his  stead.  His  next 
project  was  an  expedition  against  Panama,  but 
after  embarkation  he  was  recalled  and  impris- 
oned in  the  Tower  on  the  charge  of  having  had 
an  amour  with  one  of  the  Queen's  maids  of 
honor,  Elizabeth  Throckmorton.  Though  he  re- 
paired the  injury  to  the  maid  by  marriage,  it  was 
more  difficult  to  appease  the  Queen.  After  his 
release  from  the  Tower  he  lived  in  private  until 
he  conceived  the  plan  of  re-establishing  himself 
in  the  Queen's  favor  by  an  expedition  to  Guiana, 
a  region  free  from  European  occupation  and  re- 
puted to  be  rich.  He  sailed  in  February  1595, 
but  the  actual  result  of  the  expedition  was  little 
more  than  the  taking  formal  possession  of  the 
land  in  the  name  of  the  Queen.  Raleigh's  book 
describing  the  country  and  his  exploits,  pub- 
lished in  1596,  obtained  great  popularity.  His  re- 
instatement in  the  Queen's  favor  followed  the 
expedition  against  Cadiz,  in  which  he  served 
under  Essex  and  returned  with  rich  spoil  for  the 
royal  coffers.  He  gave  evidence  against  his  old 
rival  in  the  trial  of  Essex  and  in  his  official 
capacity  was  present  at  Essex's  execution.  The 
Queen's  death  following  shortly  afterward  put  an 
end  to  his  favor  at  court,  for  James  I.  disliked 
him  for  his  antagonism  to  Essex  and  for  his 
part  in  the  attempt  to  limit  the  king's  power  of 
introducing  the  Scots  into  England.  In  1603  he 
was  accused  of  complicity  in  the  plot  of  Cob- 
ham  to  place  Lady  Arabella  Stuart  upon  the 
throne  and  by  the  jury  was  declared  guilty  of 
high  treason,  though  the  attorney-general,  Coke, 
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had  charged  him  only  with  misprision  of  treason. 
Sentence  was  reprieved,  but  he  was  imprisoned  in 
the  Tower  for  12  years.  It  was  during  this 
time  that  he  wrote  most  of  his  works,  including 
his  'History  of  the  World.'  After  his  release  in 
1616  he  engaged  in  a  second  expedition  to 
Guiana,  a  part  of  whose  forces  attacked  the  new 
Spanish  settlement  of  Saint  Thomas.  He  re- 
turned in  1618  and  was  again  arrested  on  the 
complaint  of  the  Spanish  ambassador,  James 
lending  a  willing  ear  since  he  was  seeking  the 
hand  of  the  Infanta  for  his  son  Charles.  The 
Spanish  charges  could  not  be  proven  against  him, 
but  the  king's  privy  councillors,  with  Chancellor 
Bacon  at  their  head,  proposed  to  execute  him 
on  the  former  sentence,  the  king  in  1616  having 
liberated  and  not  pardoned  him.  He  died  on 
the  scaffold  in  Old  Palace  Yard.  Consult  his 
works  in  eight  volumes  (Oxford  1829)  ;  a  col- 
lection of  his  poems  edited  by  Dr.  Hannah 
(1885)  ;  his  'Life  and  Letters,'  edited  by  Ed- 
ward Edwards  (1868)  ;  also  biographies  by  J.  A. 
Saint  John  (1868):  Bibliography  by  T.  N. 
Brushfield  (1886):  Stibbing  (1891)  ;  Hume 
(1897). 

Raleigh,  Walter,  English  author  and  edu- 
cator. He  was  educated  at  University  College, 
London,  and  King's  College,  Cambridge,  and 
was  for  many  years  professor  of  modern  litera- 
ture at  University  College,  Liverpool.  Since 
1900  he  has  occupied  the  chair  of  English  lan- 
guage and  literature  at  Glasgow  University. 
He  has  published:  'The  English  Novel' 
(1894);  "Robert  Louis  Stevenson'  (1895); 
'Style'  (1897);  'Milton'  (1900);  'Words- 
worth'   (1903)  ;  etc. 

Raleigh,  N.  C,  city,  capital  of  the  State, 
county-seat  of  Wake  County;  in  lat.  35°  47' 
N.,  Ion.  78°  48'  W. ;  on  the  Southern  and 
the  Seaboard  Air  Line  R.R.'s ;  about  28  miles 
southeast  of  Durham,  148  miles  northwest  of 
Wilmington,  and  60  miles  northeast  of  Pine- 
hurst. 

Topography. —  Raleigh  occupies  an  elevation 
of  over  300  feet.  It  is  just  northeast  of  the 
geographical  centre  of  the  State,  in  the  upper 
valley  of  the  Neuse  River,  which  flows  southeast 
to  Pamlico  Sound.  The  city,  platted  around  a 
beautiful  park  of  10  acres,  which  is  called  Union 
Square,  is  divided  into  four  sections  by  four 
broad  streets  which  extend  from  this  centre. 
The  magnificent  oak  trees  in  Union  Square  give 
Raleigh  the  popular  name  of  "The  City  of 
Oaks." 

Manufacturing. —  In  1900  the  manufacturing 
interests  of  Raleigh  represented  an  invested  cap- 
ital of  $1,611,000,  with  products  valued  at  $2,204,- 
000.  Cotton  and  tobacco  products  are  the  leading 
articles  of  commerce.  The  largest  manufac- 
turing establishments  are  flour  mills,  phosphate 
works,  foundries,  machine  shops,  car  shops, 
wood-working  factories,  ice  factories,  cotton 
mills,  and  cottonseed-oil  mills.  Other  manu- 
factures are  underclothing,  hosiery,  cigars,  car- 
riages, and  agricultural  implements. 

Buildings  and  Ccnitciics. —  The  State  Capi- 
tol, a  substantial  granite  structure,  stands  in 
Union  Square;  nearby  are  the  Supreme  Court 
building,  the  State  Library.  State  Geological 
Museum,  Raney  Library,  Governor's  mansion, 
U.  S.  Government  post-office  and  court-house. 
Other  prominent  public  buildings  are  the  county 
court-house.  State  insane  asylum.  State  peniten- 
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tiary.  State  institutions  for  the  blind,  one  for 
white  and  one  for  colored.  State  Institute  for 
the  Deaf  and  Dumb,  Old  Ladies'  Home,  and  Rex 
Hospital.  There  are  here  National  and  Confed- 
erate cemeteries.  The  National  Cemetery  con- 
tains 1,207  graves,  572  of  which  are  unknown 
dead. 

Education. —  The  educational  institutions  are 
the  Peace  Institute  (Presbyterian),  Saint  Mary's 
(P.  E.),  and  the  Baptist  Female  University, 
for  young  women;  Raleigh  Male  Academy,  for 
boys.  The  State  College  of  Agricultural  and 
Mechanic  Arts,  opened  in  1889,  has  15  buildings, 
and  accommodations  for  600  students.  Other 
schools  are  King's  Business  College;  the  Shaw 
University  (Baptist)  and  Saint  Augustine's 
School  (P.  E.)  are  for  boys  and  girls.  Several 
State  educational  institutions  have  been  men- 
tioned. There  are  graded  and  normal  schools 
for  white  and  colored  pupils.  A  large  summer 
school  for  white  teachers  is  held  here  each 
year.  Not  far  distant  from  the  city  are  the 
State  University  and  the  Wake  Forest  College 
(Baptist).  The  Supreme  Court  Library  con- 
tains 14,000  volumes,  the  State  Library  35,000 
volumes,  and  the  Olivia  Raney  public  library 
8,000  volumes.  All  the  religious  denominations 
have  handsome  churches  for  both  races.  There 
are  two  orphanages,  one  under  the  auspices  of 
the  Methodist  Church,  the  other  in  charge  of 
the  Roman  Catholic  (Church.  There  are  three 
daily  and  ten   weekly  newspapers. 

Banks  and  Finances. —  There  are  two  na- 
tional banks,  one  state  bank,  two  savings  banks, 
and  one  trust  company.  The  five  banks  and  the 
trust  company  have  a  combined  capital  of  $555,- 
000  and  deposits  amounting  to  $2,541,610.  The 
assessed  property  valuation,  in  1903,  was  $6,000,- 
000.  There  are  excellent  fire  and  police  depart- 
ments, and  all  municipal  improvements  are  pro- 
vided for  by  a  regular  tax. 

Government. —  The  city  is  governed  under  a 
charter  of  1899  which  provides  for  a  mayor  and 
common  council  elected  every  two  years.  The 
administrative  officials  are  chosen  by  the  mayor 
and  council,  except  the  tax  collector  and  city 
clerk  who  are  elected  by  the  people. 

History. —  The  site  of  the  present  city  was 
selected  in  179?  by  the  legislature,  for  the  loca- 
tion of  the  State  capital.  In  the  same  year  the 
city  was  founded  and  named  in  honor  of  Walter 
Raleigh  (q.v.).  In  1794  the  legislature  held  its 
first  session  in  Raleigh.  The  city  was  incorpor- 
ated in  179s,  and  in  1803  was  re-incorporated. 
The  city  was  occupied  by  General  Sherman  part 
of  1865.  Pop.  (1880)  9,265;  (1890)  12,678; 
(1900)  13,643;  (1904)  est.  15,000.  Consult  Bat- 
tle,   'The  Early  History  of  Raleigh.' 

George  Allen, 

Sec.  Chamber  of  Commerce,  Raleigh,  .V.  C. 

Rales,  sounds  heard  in  the  respiratory  pas- 
sages, due  to  certain  modifications  in  the  normal 
structure  of  the  bronchi  or  alveoli,  or  both. 
Sounds  that  originate  in  the  pleural  cavity  are 
distinguished  as  friction  sounds.  Rales  are 
new  sounds,  not  common  to  healthy  lungs,  and 
are  created  either  in  the  bronchi,  bronchioles, 
air-vesicles,  or  pathological  cavities.  They  are 
due  to  a  number  of  causes,  the  most  frequent  of 
which  are  (l)  the  passage  of  air  through  nar- 
rowed bronchi,  such  narrowing  being  the  result 
of  inflammation  of  the  mucous  membrane  or  of 
muscular    spasm,   and    (2)    the   passage   of   air 
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through  or  by  a  certain  amount  of  fluid,  either 
mucus,  pus,  blood-scrum,  or  combinations  of 
these.  Rales  of  the  first  type  are  dry ;  those  of 
the  second  are  called  wet.  The  dry  rales  are 
usually  musical,  and  on  placing  the  ear  to  the 
chest,  where  they  are  present,  one  hears  either 
high-pitched  whistling  sounds,  sibilant  rales,  or 
low-pitched,  blowing,  or  sonorous  rales,  depend- 
ing on  the  source  of  the  sound,  whether  the  finer 
or  larger  bronchi.  Both  types  may  commingle. 
Such  rales  are  common  in  asthma,  in  the  chronic 
bronchitis  of  emphysema,  and  in  the  early  stages 
of  a  bronchitis,  before  the  exudation  of  mucus 
has  begun.  The  moist  rales  are  usually  of  two 
kinds:  (i)  very  fine,  or  subcrepitant  rales,  re- 
sembling in  sound  the  rubbing  of  a  lock  of  hair 
between  the  fingers,  and  (2)  larger  mucous  rales. 
The  former  are  common  in  various  types  of 
disease  in  w-hich  the  air-vesicles  are  involved, 
broncho-pneumonia,  lobar  pneumonia,  tubercu- 
lous pneumonia,  etc.  They  are  due  to  congestion 
and  the  pouring  out  of  blood-serum  into  the 
area.  The  moist  mucous  rales  are  present  in 
bronchitis.  They  occur  in  the  larger  bronchi,  or 
in  cavities,  and  resemble  the  bubbling  and  gurg- 
ling sounds  of  water  in  a  pipe.  It  requires  the 
trained  ear  of  the  physician  to  distinguish  be- 
tween the  different  varieties,  and  much  exper- 
ience to  be  able  to  prejudge  the  significance  of 
the  rales  after  they  are  heard. 

Ralph,  James,  American  author:  b.  Phil- 
adelphia, Pa.,  about  1698;  d.  Chiswick,  Surrey, 
England,  24  Jan.  1762.  He  was  a  clerk  to  a 
Philadelphia  conveyancer,  and  in  1724  went  to 
England  with  Benjamin  Franklin,  who  praises 
him  as  "ingenious"  and  "extremely  eloquent." 
As  an  actor,  editor,  and  newspaper  writer  he  was 
not  successful.  He  then  became  a  teacher  in 
Berkshire,  and  was  welcomed  as  an  adherent  of 
the  Prince  of  Wales'  party,  which  he  supported 
by  pamphlet,  poem,  and  newspaper  contribu- 
tion. Afterwards  bought  into  silence,  he  re- 
ceived a  pension  on  the  accession  of  George  HI. 
Pope  ridicules  "a  thing  of  his,  entitled  'Night,* 
a  poem,"  in  the  lines  of  the  'Dunciad,' 

■■  Silence  ye  wolves!  while  Ralph  to  Cynthia  howls. 
And  makes  night  hideous  —  Answer  him,  ye  Owls!  " 

Franklin  pathetically  complains  that  he  "did  his 
best  to  dissuade  Ralph  from  attempting  to  be- 
come a  poet";  but  apparently  Pope  w^as  more 
effective.  Ralph's  'History  of  England  during 
the  Reigns  of  King  William,  Queen  Anne,  and 
George  I.>  (i744)  's  valuable  for  the  informa- 
tion it  contains. 

Ralph,  Julian,  American  author:  b.  New 
York  27  May  1853;  d.  there  20  Jan.  1903.  At  13 
he  began  newspaper  work  as  typesetter  and  later 
engaged  as  reporter  at  Red  Bank,  N.  J.  From 
here  he  removed  to  Webster.  Mass.,  to  edit  The 
Times  of  that  place,  and  thence  to  New  York, 
where  he  came  into  prominence  in  reporting  the 
Beecher  trial  in  1875.  He  at  once  engaged  with 
the  New  York  Sun  and  held  a  position  on  its 
staff  for  20  years.  He  was  in  the  East 
during  the  Chinese-Japanese  war  in  1894  re- 
porting that  struggle  and  traveling  in  many  parts 
of  Asia.  Returning  to  London  he  joined  the 
foreign  staff  of  the  New  York  Journal  and  re- 
ported the  Turkish-Greek  war,  Queen  Vic- 
toria's Diamond  Jubilee  in  1807.  and  the  crown- 
ing of  the  Czar  of  Russia.  The  outbreak  of  the 
Boer  war  found  him  again  a  field  correspondent, 


attached  to  the  commands  of  Lords  Roberts  and 
Methuen.  He  returned  to  America  in  1902  and 
continued  his  work  of  special  correspondent  up 
to  the  time  of  his  death.  He  had  a  wide  know- 
ledge of  affairs  and  a  picturesque  and  vivid  style. 
Some  of  his  books  are:  'On  Canada's  Fron- 
tier' ;  'Our  Great  West*  ;  'Chicago  and  the 
World's  Fair*;  'People  We  Pass';  'Alone  in 
China'  ;  'An  Angel  in  the  Web'  ;  'At  Pre- 
toria' ;  'War's  Brighter  Side.' 

Ralph  Iron.     See  Schreiner,  Olive. 

Ralph  Roister  Doister,  a  play  by  Nicholas 
Udall.  It  was  the  first  English  comedy,  al- 
though not  printed  until  1556,  and  probably  writ- 
ten about  1540.  At  this  time  its  author  was 
head-master  of  Eton,  and  the  comedy  was  writ- 
ten for  the  schoolboj'S,  whose  custom  it  was  to 
act  a  Latin  play  at  the  Christmas  season.  An 
English  play  was  an  innovation,  but  'Ralph- 
Roister  Doister'  was  very  successful.  It  fol- 
lows Terence  and  Plautus,  Ralph,  "a  swagger- 
ing simpleton,  a  feeble,  conceited  fop  of  the 
days  of  Henry  VIII.,"  having  his  prototype  in 
the  'Miles  Gloriosus.'  It  is  in  riminrj  cou- 
plets, interspersed  with  songs.  In  very  recent 
years  it  has  been  produced  at  Tufts  College, 
Medford,   Mass. 

Ralston,  ral'ston,  William  Ralston  Shed- 
den,  English  Russian  scholar :  b.  London  4  April 
1828:  d.  there  6  Aug.  1889.  He  was  the  son 
of  W.  P.  Ralston  Shedden  and  educated  at 
Cambridge.  During  the  period  of  his  college 
years  his  father  entered  upon  a  litigation  to  ob- 
tain possession  of  some  Ayrshire  property  and  in 
this  effort  dissipated  his  whole  fortune.  The 
name  of  Shedden  becoming  somewhat  notorious 
in  connection  with  the  suit,  the  son  adopted  the 
additional  surname  of  Ralston ;  and  obtained  a 
post  at  the  British  Museum  in  1853.  He  gave 
his  attention  to  the  study  of  Russian,  a  language 
then  little  known.  He  published  'Kriloft'  and 
His  Fables'  (1868),  a  translation  of  Turgue- 
nieff's  'Liza'  (1869)  ;  'Songs  of  the  Russian 
People'  (1872),  and  'Russian  Folk  Tales' 
(1873).  He  made  several  journeys  to  Russia 
and  became  the  life-long  friend  of  Turguenieff, 
and  was  also  made  a  corresponding  member  of 
the  Imperial  Academy  of  Sciences  of  Saint 
Petersburg.  He  projected  an  exhaustive  history 
of  Russia,  but  did  not  publish  it.  In  1874,  how- 
ever, he  published  his  Oxford  Taylorian  lectures, 
'Early  Russian  History.' 

Ram,  Thomas,  English  bishop:  b.  Windsor 
1564;  d.  Dublin  24  Nov.  1634.  He  was  educated 
at  Eton  and  Cambridge,  and  in  1599  accom- 
panied Essex  to  Ireland,  and  in  the  following 
year  was  made  dean  of  Cork.  On  2  May  1605 
he  was  consecrated  bishop  of  the  united  sees  of 
Ferns  and  Leighlin.  Ram  was  a  careful  bishop, 
constantly  resident,  and  did  what  he  could  to 
maintain  schools,  but  the  recusant  clergy  ex- 
communicated all  who  used  them.  He  was  one 
of  the  twelve  bishops  who,  26  Nov.  1626,  signed 
a  protest  against  tolerating  popery. 

Ram,  Battering.    See   B-\ttering-ram. 

Ram,  Hydraulic.       See  Hydraulics. 

Rama,  rii'ma.  in  Hindu  mythology,  the 
name  common  to  a  personage  appearing  as  three 
incarnations  of  Vishnu  (q.v.),  all  great  warriors 
of  surpassing  beauty.  These  three  forms  are 
distinguished  as   Bala  Rama  or  Balaram,   Para- 
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surama  or  Parasram,  and  Rama  Chandra  or 
Dasrat  Rama.  Rama  first  appeared  in  the  sixth 
incarnation,  and  his  deeds  are  celebrated  in  a 
poem  called  the  'Ramayana,'  the  best  great  epic 
poem  of  ancient  India.  In  this  poem  all  three  of 
the  heroes  are  celebrated,  but  the  last-named,  or 
Rama  Chandra,  has  his  life  and  deeds  detailed 
at  greater  length  than  the  others.  The  story 
tells  how  Sita,  his  wife,  was  carried  away  to 
Ceylon  by  the  king  of  demons,  one  Ravana,  and 
how  Rama  rescued  his  wife,  bridging  the  water 
between  Ceylon  and  India  by  the  aid  of  an  army 
of  monkeys.  He  slew  the  demons  and  became  a 
great  hero.  The  Raniayana  is  often  likened  to 
the  'Iliad,'  to  which  it  bears  great  resemblance. 

Ramadan,  ril-ma-dan'  or  ram-a-dan',  the 
ninth  month  in  the  Mohammedan  calendar,  has 
30  days.  Since  the  Mohammedan  year  is  a 
lunar  one,  Ramadan  comes  at  all  the  seasons, 
being  eleven  days  earlier  each  year.  In  about  33 
years  the  month  has  made  a  complete  cycle  of 
the  year.  Ramadan  is  important  chiefly  because 
it  is  supposed  to  be  the  month  in  which  Moham- 
med received  his  divine  revelation  and  is  there- 
fore made  a  month  of  solemn  observance 
among  the  faithful.  During  the  30  days  the 
true  believer  abstains,  between  dawn  and  sunset, 
from  all  eating,  drinking,  smoking ;  bathing  and 
all  other  delights  of  the  body  are  likewise  for- 
bidden. The  more  devout  of  the  Mohammedans 
remain  behind  closed  blinds  during  the  day  and 
devote  themselves  to  prayer  and  to  reading  the 
Koran,  and  particularly  Sura,  in  the  second  book 
of  which  are  found  the  references  to  the  fast  of 
Ramadan.  There  are  special  prayers,  20  in 
number,  which  during  this  month  are  added  to 
the  usual  evening  prayers,  repeated  at  dusk  by 
the  true  believer.  Ramadan  is  also  the  month  in 
which  the  Turkish  Government  usually  takes 
occasion  to  institute  reforms,  or  to  promise  to 
institute  them,  apparently  to  curtail  the  national 
expenses  and  lighten  the  tax  burden,  and  gen- 
erally to  undertake  those  measures  that  tend  to 
popularize  the  government  with  its  subjects. 

The  rigid  fast  enjoined  by  the  Koran  is  not 
required  of  those  who  are  unable,  because  of 
physical  reasons,  to  withstand  it.  Thus  mothers 
with  young  babies,  and  those  expecting  to  be- 
come such,  infirm  old  people,  people  weakened 
by  illness,  and  others  in  like  circumstances,  are 
excused  in  whole  or  in  part.  In  some  instances, 
as  is  the  case  with  soldiers  on  active  duty,  the 
remission  is  conditional  upon  a  future  fast  of 
similar  length  and  severity. 

The  fast  of  Ramadan  terminates  each  day  with 
nightfall,  and  as  the  Mohammedan  keeps  the 
letter  rather  than  the  spirit  of  the  law  of  the 
Koran,  the  nights  of  this  month  are  filled  with 
feasting,  the  more  joyous  because  of  the  absti- 
nence during  the  day.  These  repasts  often  be- 
come wild  revels,  or  even  flagrant  debauches, 
which  last  until  daylight,  when  the  glutted 
participants  once  more  partake  themselves  to 
fasting  and  prayer.  Following  the  fast  of  Rama- 
dan for  three  days  there  is  celebrated  the  feast 
of  the  Lesser  Bciram,  during  which  all  labor 
ceases  and  the  Mohammedans  give  themselves 
to  all  sorts  of  table  enjoyments. 

Ramayana,  ra-ma'ya-na.  See  Sanskrit 
Langu-\ce  and  Literature. 

Rambaud,  rah-bo,  Alfred  Nicholas,  French 
historian  and  litterateur:  b.  Besani;on  2  July 
1842.    He  was  educated  at  the  Ecole  Normale; 


in  1871  became  professor  of  history  at  Caen  and 
in  1875  was  transferred  to  the  same  post  at 
Nancy.  In  1879  he  became  secretary  to  the 
Ministry  of  Public  Instruction,  and  in  1881  was 
nominated  to  a  position  in  the  Normal  School  at 
Caen  and  shortly  afterward  made  professor  of 
modern  history  at  Paris.  From  1896  to  1898  he 
was  minister  of  public  instruction  in  the  Aleline 
Cabinet.  His  chief  works  are  'La  Russie 
Epique>  (1876)  ;  'Histoire  de  la  Russie>  (1878)  ; 
'flistoire  de  la  Civilisation  Frangaise'  (1887); 
'Histoire  de  la  Civilisation  Contemporaine  en 
France*  (i888)  ;  in  collaboration  with  M. 
Lavisse,  'Histoire  Generale  de  la  France  du 
IVe  Siecle  a  nos  Jours'    (1892). 

Ramberg,  ram'berg,  Arthiu',  Baron,  Ger- 
man painter:  b.  Vienna  4  Sept.  1819;  d.  Munich 
5  Feb.  1875.  He  studied  art  at  Hanover  and 
early  made  a  tour  in  Italy,  Flungary.  and 
Styria.  In  1840  he  attended  the  university  at 
Prague,  while  at  the  same  time  uniting  the 
pursuit  of  art  with  his  other  studies.  In  1842 
he  became  a  pupil  at  the  Art  Academy  of  Dres- 
den under  J.  Hubner,  and  among  other  early 
pictures  produced  his  'Wedding  of  Dwarfs' 
after  Goethe;  and  'The  Emperor  Henry  I.  on 
His  Hungarian  Campaign.'  In  1850  he  went  to 
Munich  and  executed  a  series  of  genres  illustrat- 
ing the  works  of  Schiller.  In  i860  he  was  ap- 
pomted  professor  to  the  Art  School  in  Weimar, 
and  six  years  later  took  a  similar  position  in 
the  academy  of  Munich.  His  subsequent  pro- 
ductions include  'The  Court  of  Frederick  II.  in 
Palermo'  ;  and,  among  his  genres,  most  notable 
are  his  'Hermann  und  Dorothea'  after  Goethe; 
and  'Luise,'  after  the  poem  of  J.  H.  Voss,  which 
latter  was  much  admired  for  its  brilliancy  in 
design  and  execution.  He  also  frescoed  the 
vv'alls  of  Luther's  chamber  at  Wartburg :  and  for 
the  Grand  Duchess  of  Saxc-Weimar  illustrated 
the  tale  of  the  'King  of  the  Frogs.' 

Ramberg,  ram'berg,  Johann  Heinrich, 
German  artist:  b.  Hanover  1763;  d.  there  6  July 
1840.  He  first  showed  his  talent  by  drawings  of 
scenes  in  the  Harz  Mountains.  These  became 
known  to  George  HI.,  king  of  England,  his 
sovereign,  as  Elector  of  Hanover,  who  induced 
him  to  go  to  London,  where  he  provided  for 
him.  He  remained  there  nine  years,  and  per- 
fected himself  under  Reynolds.  Murphy,  Bar- 
tolozzi,  and  other  engravers  of  the  first  rank  in 
England,  engraved  drawings  of  his.  In  1788  the 
king  sent  him  to  Italy,  whence  he  returned  to 
Hanover,  where  he  was  appointed  painter  to  the 
court.  Few  painters  and  designers  have  pro- 
duced so  many  works  as  he ;  hut  this  rapidity 
prevented  the  full  development  of  his  talent.  He 
distinguished  himself  particularly  in  humorous 
drawings;  as  in  his  illustrations  to  'Reineke 
Fuchs'  and  'Eulenspiegel.*  The  drawings  in 
the  magnificent  edition  of  Wieland's  works  are 
all  by  him  :  some  he  etched  himself. 

Rambler,  The,  a  semi-weekly  periodical 
after  the  model  of  Addison's  'Spectator,'  pub- 
lished in  London  by  Dr.  Samuel  Johnson  1750-52, 
and,  like  its  prototype,  of  much  influence  upon 
English  life  in  the  i8th  century. 

Ramboo'tan,  the  fruit  of  the  tree  Nephel- 
ium  hpl'aceuDi.  of  the  order  Sapindacea,  much 
prized  in  the  Malayan  Archipelago.  It  is  about 
the  size  of  a  pigeon's  egg,  of  a  red  color,  rich 
and  of  a  pleasant  acid  taste.     The  fruits  litch; 
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and  longan  (see  Litchi)  are  obtained  from  other 

trees  of  this  genus. 

Rambouillet,     rah-boo-ya,     Catherine     (de 

Vivonne),  Marquise  de,  French  social  leader :  b. 
Rome  1588;  d.  Paris  2  Dec.  1665.  She  is  worthy 
of  remark  as  the  founder  of  the  Hotel  de  Ram- 
bouillet, whose  hospitality  was  extended  to  the 
learning  and  wit  of  Paris,  and  which  became  a 
literary  and  political  centre.  This  salon  was 
developed  in  opposition  to  the  French  court 
circle,  whose  vulgar  and  barbarous  manners  and 
speech  it  strove  to  offset  by  elegance  and  refine- 
ment in  both,  and  it  soon  became  the  rendezvous 
of  celebrity  and  wit.  Among  the  critics,  poets, 
and  scholars  who  resorted  thither  were  Mal- 
herbe,  Corneille,  Chapalain,  Scarron,  Saint- 
Evremond,  La  Rochefoucauld,  Mme.  de  Sevigne. 
Henry  IV.  and  Louis  XIIL  were  quite  indifferent 
to  letters,  and  in  default  of  royal  patronage  the 
Hotel  assumed  the  role  of  arbiter  in  matters 
literary.  Imitators  perverted  the  original  char- 
acteristics of  the  group  into  pedantry  and  affecta- 
tion and  occasioned  the  historic  satires  of  the 
great  Moliere  in  'Les  Precieuses  Ridicules'  and 
'Les  Femmes  Savantes.'  The  Hotel  did  much 
to  add  to  the  precision  and  finish  of  the  language 
and  the  establishment  of  good  taste ;  and  it  was 
unfortunate  that  through  the  playwright  its  name 
took  on  the  nature  of  a  derisive  epithet.  Con- 
sult: Roderer,  *Memoire  pour  servir  a  I'His- 
toire  de  la  Societe  Polie  en  France  pendant  le 
Dix-septieme  Siecle'  (1834);  Brunetiere, 
'Nouvelles  Etudes  Critiques'  (2d  ed.  1886)  ; 
Vincent,  'The  Hotel  de  Rambouillet'    (igoo). 

Rambouillet,  a  breed  of  sheep  (q.v.). 

Rameau,  Jean  Phillippe,  zhoii  fe-lep  ra-mo, 
French  niu.sical  composer  and  theorist :  b.  Dijon 

25  Sept.  16S3;  d.  Paris  12  Sept.  1764.  Having 
early  acquired  some  skill  in  music  he  joined  a 
company  of  performers,  by  whom  when  he  was 
18  a  composition  of  his  was  represented  at 
Avignon.  He  studied  sacred  music  under  Mar- 
chand  at  Paris ;  was  appointed  organist  in 
Clermont  cathedral,  and  in  1722  made  his  repu- 
tation as  a  musical  theorist  by  publishing 
'Traite  de  I'Harmonie.'  Four  years  after  ap- 
peared his  'Nouveau  Systeme  de  Musique 
Theorique,'  which  was  followed  by  his  'Genera- 
tion Harmonique.'  His  greatest  claim  to  musi- 
cal reputation  is  based  upon  his  dramatic 
compositions,  of  which  'Hippolyte  et  Aricie' 
appeared  in  1732  and  was  followed  by  22  works 
of  grand  opera,  of  which  the  most  notable  is 
'Castor  and  Pollux'  (1737).  In  1750  he  pub- 
lished his  'Dissertation  sur  le  Principe  de 
I'Harmonie,'  in  which  he  reduces  harmony  to 
one  single  principle  —  the  fundamental  bass,  on 
which  he  proves  all  the  rest  to  depend.  This 
work  procured  him  an  invitation  from  the  court 
to  superintend  the  opera  at  Paris.  Louis  XV. 
granted  him  a  patent  of  nobility,  and  the  order 
of  Saint  Michael,  and  in  1876  a  statue  was 
raised  to  him  in  his  native  city.  Consult: 
Pougin,  'Rameau,  Essai  sur  sa  Vie  et  ses 
CEuvres'   (1876). 

Ramee,  ra-ma',  Louise  de  la.     See   OuID.^. 

Ramee,  Pierre,  pe-ar  ra-ma  (Latinized, 
Petrus  Ramus).  French  humanist  and  mathe- 
matician: b.  Cuth.  near  Soissons,  1515;  d.  Paris 

26  Aug.  1572.  He  went  to  Paris  about  1523 
when  he  was  but  eight  years  old,  and  became 
lackey    to    a    rich    student    in    the    College    of 


Navarre,  but  devoted  to  self-improvement  all  the 
time  he  could  spare.  After  attending  a  course  of 
philosophy  he  was  admitted  to  the  degree  of 
M.  A.,  on  which  occasion  he  questioned  the  in- 
fallibility of  Aristotle.  His  'Institutionum 
Dialecticarum  Libri  IIP  (1543),  and 'Animad- 
versionum  in  Dialecticam  Aristotelis  Libri  XX* 
raised  a  storm  against  him  in  the  university; 
their  publication  was  prohibited,  and  extant 
copies  ordered  to  be  burned  before  the  Royal 
College  of  Cambrai.  Having  obtained  the  pat- 
ronage of  the  Cardinal  De  Lorraine,  the  prohibi- 
tion of  lecturing  imposed  in  1543  was  with- 
drawn in  1547,  and  in  1551  he  was  appointed 
professor  of  rhetoric  and  philosophy  in  the  Col- 
lege Royal  at  Paris.  His  spirit  of  free  inquiry 
ultimately  led  him  to  become  a  Protestant,  and 
he  was  obliged  to  flee  from  Paris,  but  he  un- 
fortunately returned  in  1571  and  was  killed  in 
the  massacre  of  Saint  Bartholomew's.  His 
works,  relating  to  grammar,  logic,  mathematics, 
etc.,  are  numerous. 

His  doctrines  were  widely  diffused.  France. 
England,  and  particularly  Scotland,  were  full  of 
Ramists.  His  logic  was  introduced  into  the 
University  of  Glasgow  and  in  the  German  uni- 
versities. Consult:  Waddington,  'Ramus,  sa 
Vie,  see  Ecrits  et  ses  Opinions'  (1855);  Des- 
maze,  'Ramus'  (1864)  ;  Lobstein,  'P.  Remus  als 
Theolog'  (1878)  ;  Voigt,  'Ueber  den  Ramismus 
der  Universitat  Leipzig'  (1888)  ;  Owen,  'Skep- 
tics of  the  French  Revolution'    (1893). 

Ramenghi,   rii  meng'ge,   Bartolomeo.     See 

B.^CNACAVALLO. 

Rameses,  ram'e-sez,  or  Ramses  (in  Egyp- 
tian "the  Child  of  the  Sun"),  the  name  of  several 
Egj'ptian  kings,  especially  of  the  19th  and  20th 
dynasties,    of    which    the    most    notable     are: 

Rameses  II.  (Gr.  Sesostris),  son  of  Sethos. 
He  was  the  third  king  of  the  19th  dynasty, 
and  reigned  1300-12S0  B.C.  He  made  a  cam- 
paign against  Syria  and  advanced  victoriously 
as  far  as  Berytus  (Beirut),  on  the  Phceni- 
cian  coast  of  the  Mediterranean.  He  next 
extended  Egyptian  dominion  over  Ethiopia,  and 
a  part  of  Arabia  and  began  the  cutting  of  a  canal 
between  the  Mediterranean  and  Red  seas.  But 
the  great  event  of  his  reign  was  his  war  with 
the  Khita.  supposed  to  be  the  Hittites.  He  de- 
feated a  confederation,  among  whom  the  Khita 
were  the  chief,  in  a  great  battle  near  the 
Kadeshon  (Orontes)  in  Syria,  and  subsequently 
took  Jerusalem  and  other  places.  He  fortified 
the  east  of  Egypt  by  erecting  a  great  wall  from 
Pelusium  to  Heliopolis  and  Tanis.  In  his  reign 
Thebes  rose  to  great  magnificence.  Here  he 
erected  the  splendid  temple  known  as  the 
Rameseum,  with  a  sitting  statue  of  himself 
more  than  60  feet  high.  He  is  the  king  who 
oppressed  the  Hebrews,  and  the  father  of 
Menephthat,  under  whom  the  exodus  took  place. 
He  had  in  sons  and  59  daughters,  and  we  have 
more  records  and  statues  of  him  than  of  any 
other  Pharaoh.  His  mummy  was  discovered 
near  Thebes  in  1881  and  in  1886  placed  in  the 
Egyptian    Museum  at   Cairo. 

Rameses  III.,  the  Rhampsinitus  of  Hero- 
dotus, belonged  to  the  20th  dynasty,  and  was 
also  a  king  of  note,  some  of  whose  achieve- 
ments seem  to  have  been  ascribed  to  Sesostris. 
He  reigned  1180-1150  B.C.,  during  which  period 
he  had  to  withstand  many  invasions  of  the  sur- 
rounding nations,  but  was  uniformly  successful 
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in  war,  and  active  in  great  undertakings  in  time 
of  peace.  At  Medinet-Abu  he  built  a  magnificent 
temple  in  memory  of  his  warlike  achievements 
in  Nubia  and  Syria.  The  mummy  of  Rameses 
III.  was  found  in  1886.  Nine  other  kings  of  the 
name  of  Rameses  are  mentioned  as  having  be- 
longed to  the  20th  dynasty  (i  150-1050). 

Rameses,  a  city  of  Egypt,  in  the  district 
of  the  same  name,  supposed  to  be  the  same  as 
Raamses,  one  of  the  treasure-cities  built  for 
Pharaoh  by  the  children  of  Israel  during  their 
bondage  in  Egypt.  It  was  from  this  point  that 
the  Israelites  set  out  in  their  e.xodus  from  Egypt ; 
and  its  geographical  position  is  therefore  of  great 
interest  as  determining  their  route  toward  the 
Red  Sea.  The  district  or  "land"  of  Rameses  has 
been  identified  by  some  with  Goshen,  or  a  part 
of  Goshen.  As  for  the  city,  some  have  supposed 
it  to  be  in  the  neighborhood  of  On  or  Heliopolis; 
others  somewhere  near  Old  Cairo,  on  the  op- 
posite side  of  the  Nile  from  ancient  Memphis ; 
Dr.  Robinson  placed  it  in  the  valley  of  VVady 
Toumilat,  toward  the  east  end  of  that  valley,  in 
the  line  of  the  fresh-w'ater  canal  to  Ismailia ;  and 
Dr.  Lepsius  thought  he  had  found  its  site  at 
Tell-el-Maskhuta,  in  that  region.  This  site, 
however,  has  been  identified  by  Naville  with 
Pithom.  It  is  argued  in  favor  of  the  conjecture 
which  places  it  in  the  neighborhood  of  Memphis, 
that  Rameses  must  have  been  near  the  capital  or 
residence  of  Pharaoh  at  the  time  of  the  exodus, 
and  as  this  was  Memphis,  Rameses  must  there- 
fore have  been  near  this  city.  But  though  Mem- 
phis was  the  ancient  capital,  it  does  not  follow 
that  the  Egyptian  king  invariably  resided  there. 
Tanis  or  Zoan  was  also  a  royal  residence,  and 
Brugsch  identifies  Rameses  with  it,  an  identifi- 
cation which  suits  the  biblical  narrative  quite 
well.  Upon  the  name  of  the  city  is  based  the 
theory  which  identifies  Rameses  II.  with  the 
Pharaoh  of  the  oppression. 

Ramesseum,  ram-es-se'iim,  a  temple  of  an- 
cient Egypt,  on  the  western  bank  of  the  Nile, 
situated  opposite  Thebes,  and  near  the  modern 
village  of  El-Kurneh.  Its  ruins  constitute  one 
of  the  most  interesting  group  of  ancient  Egyp- 
tian remains,  owing  to  the  rich  mural  sculptures 
of  great  historical  value  which  are  there  pre- 
served. The  principal  features  of  the  temple  were 
two  great  courts  about  140  feet  long  by  180  feet 
wide,  entered  through  a  propylon  225  feet  wide. 
The  front  court  contains  the  fragments  of  a 
gigantic  statue  of  Rameses  II.  carved  from  a 
single  block  of  granite  and  estimated  to  have 
weighed,  when  entire,  more  than  850  tons.  The 
statue  was  60  feet  high  and  the  monarch  was 
represented  as  seated  on  his  throne.  The 
columns  in  both  courts  are  among  the  most  beau- 
tiful specimens  of  Egyptian  architecture.  On 
the  wall  of  the  second  court  is  a  great  series  of 
sculptures  depicting  a  battle  between  Rameses 
II.  and  the  Hittites,  in  which  the  king  is  shown 
as  victoriously  pursuing  the  enemy's  forces. 
Opening  on  the  second  court  is  a  beautiful  hall 
of  pillars,  the  walls  of  which  are  adorned  with 
battle  scenes  and  religious  subjects.  A  smaller 
chamber  adjacent  to  the  hall  of  pillars  is  notable 
for  its  astronomical  ceiling.  The  temple  was 
described  by  Diodorus  Siculus  under  the  name 
of  the  Tomb  of  Osymandyas.  It  is  sometimes 
called  the  Memnonium. 

Rameswaram,  ra-mes'vva-ram,  a  low 
sandy  island  between  the  southern  extremity  of 


India  and  Ceylon,  and  between  the  Gulf  of 
Manaar  and  Palk  Strait,  about  14  miles 
long  and  5  wide.  It  is  one  of  the  islands  that 
form  the  chain  known  as  Adam's  Bridge,  and 
contains  a  famous  Hindu  temple  of  Dravidian 
architecture,  which  attracts  many  pilgrims  from 
all  parts  of  India.  The  port  of  the  island  is 
Pambam ;  it  also  contains  a  small  town  called 
Rameswaram.  There  is  a  passage  for  ships  of 
moderate  size  between  this  island  and  the  con- 
tinent.    Pop.  17,854. 

Ram'ie,  Rhea,  or  China  Grass,  BorJiiiicria 
teiiacissiiiia  and  B.  nh'ea.  Shrubs,  five  to  eight 
feet  high,  producing  in  the  bark  of  their  stalks 
or  stems  a  bast  fibre.  Technically  ramie  and 
rhea  are  derived  from  ienacissima  and  China 
grass  from  nivea.  This  distinction  has  never 
been  regarded,  however,  in  the  economic  litera- 
ture of  the  subject,  the  term  ramie  being  com- 
monly used  to  designate  all  hwhmcria  fibre, 
China  grass  being  either  a  synonym  or  the  trade 
name  of  the  Chinese  fibre  as  imported.  In  the 
statements  which  follow,  therefore,  ramie  and 
China  grass  may  be  considered  as  synonymous 
terms,  referring  to  the  fibres  of  both  species,  as 
they  are  practically  identical  from  the  standpoint 
of  commercial  utility,  and  as  regards  culture, 
preparation  and  manufacture. 

The  fibre  is  strong  and  durable,  is  least  affected 
by  moisture  of  all  fibres,  and  takes  first  rank  as 
a  textile  substance.  It  is  adapted  to  the  widest 
range  of  uses  of  any  known  textile.  It  has  been 
made  into  stufif  goods  for  men's  wear,  ladies' 
dress  goods,  upholstery,  curtains,  laces,  and  em- 
broideries. The  pile  of  velvets  and  plushes, 
stockings,  underclothing  and  knit  goods,  table 
damask,  napkins,  handkerchiefs,  shirtings,  sheet- 
ings, sail  duck,  carpets,  cordage,  fishing  nets,  and 
yarns  and  thread  of  all  descriptions,  and  it 
makes  a  superior  bank-note  paper.  It  is  also 
used  to  adulterate  silk,  and  for  imitation  silk 
goods.  The  plant  has  been  the  subject  of  ex- 
periment in  nearly  every  country  in  the  world, 
and  probably  millions  of  dollars  have  been  spent 
or  wasted,  in  attempts  to  exploit  the  industry,  or 
in  the  construction  of  machines  to  extract  the 
fibre.  Yet  the  fact  remains  that  the  commercial 
fibre  is  only  produced  in  China  and  by  rudest 
hand  methods,  Japan  coming  the  nearest  to  estab- 
lishing a  commercial  industry  for  the  production 
of  export  fibre.  Ramie  is  neither  grown  nor  to 
any  extent  manufactured  in  the  United  States, 
though  its  culture  was  experimented  with  for 
years,  and  inventors  and  textile  manufacturers 
have  struggled  with  the  machine  problem,  and 
with  the  after  preparation  and  the  spinning  of 
the  fibre.  As  far  as  this  country  is  concerned, 
the  fact  that  the  Chinese  fibre  can  be  laid  down 
in  San  Francisco  for  about  4  cents  a  pound  con- 
denses the  entire  ramie  situation  into  a  nutshell. 
Cultivation  in  this  country  would  not  pay  at 
such  prices,  and  there  is  not  a  machine  in  exist- 
ence that  could  produce  enough  marketable  fibre 
in  a  day  to  pay  for  the  cost  of  running  the 
machines^  when  American  wages  are  considered. 

Ramie  manufactures  have  been  on  the  market 
for  years,  derived  from  European  sources,  and 
made  from  raw  fibre  produced  in  China.  And 
many  manufactures  made  in  whole,  or  part,  from 
ramie  are  sold  as  something  else,  because  the 
fibre  is  unknown  to  the  public,  or  because  it  is 
used  as  an  adulterant,  as  in  silk  fabrics.  See 
China,  Cordage,  Cordage  Industries,  Fibre 
Hemp,  Rope. 
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Consult  < Report  on  Rhea  Fibers'  (Watson, 
1875)  ;  Bulletin  Royal  Kew  Gardens;  Dictionary 
Economic  Products  of  India;  Reports  (l,  2, 
and  7)  Office  of  Fibre  Investigations,  Depart- 
ment of  Agriculture ;  also  the  French  publica- 
tions of  Favier,  De  Landtsheer,  Alichatte,  Roux, 
Ringlemaiin,  and  the  ramie  literature  published 
by  the  Ministry  of  Agriculture  of  France. 

Chas.  Richards  Dodge. 

Ramillies,  ra-me-ye,  a  village  of  Belgium, 
■  in  the  province  of  Brabant,  13  miles  north  of 
Namur  and  28  miles  southeast  of  Brussels.  On 
23  May  1706  the  Duke  of  Marlborough  gained 
here  a  signal  victory  over  the  French  under 
Marshal  Villeroi  and  the  Elector  of  Bavaria. 
The  numbers  were  about  60,000  on  each  side; 
the  loss  of  the  allies  was  about  4,000  men,  that 
of  the  French  15,000.  The  consequence  of  this 
battle  was  the  immediate  evacuation  by  the 
French  of  the  chief  strongholds  in  the  Nether- 
lands.    See  Spanish  Succession,  War  of  the. 

Ramirez,  ra-me'reth,  Ig^acio,  Mexican 
poet  and  philosopher:  b.  San  Miguel  el  Grande 
23  June  1818;  d.  Mexico  15  June  1879.  He  was 
descended  from  a  family  of  pure  Aztec  blood, 
received  a  good  education  and  early  devoted  his 
attention  to  literature.  He  founded  *Don  Sim- 
plicio'  in  1846  and  was  author  under  the  pseudo- 
nym "The  Necromancer"'  of  many  philosophical 
articles  and  satirical  poems.  His  writings  have 
never  been  collected,  but  his  'Manual  of  Rudi- 
mentary Knowledge'  was  published  in  1884. 

Ramman,  ram'man,  or  Rimmon,  a  deity 
worshipped  by  the  Babylonians  and  sometimes 
called  also  Hadad.  He  was  the  god  of  the  all- 
pervading  atmosphere,  especially  of  the  winds. 
In  this  respect  he  may  be  likened  to  the  Meeruts, 
or  storm  gods  of  northern  India,  for  his  name 
is  derived  from  a  Babylonian  word  meaning 
*loud  sounding"  or  "bellowing."  In  the  Bible 
"the  House  of  Rimmon"  is  spoken  of  as  his  tem- 
ple at  Damascus  (2  Kings  v.  18).  He  is  sym- 
bolized by  the  bull ;  is  the  god  of  storms  and 
floods  and  of  the  charge  of  battle  and  is  repre- 
sented armed  with  thunderbolt  and  battle-axe. 
Consult:  Baethgen,  'Beitrilge  zur  semitischen 
Rcligionsgcschichte'  (1902)  ;  Jastrow,  'Religion 
of  Babylonia  and  Assyria'   (1898). 

Rammohun  Roy,  rjim-mo-hun'  roi,  Hindu 
religious  reformer:  b.  Burdwan  district,  province 
of  Bengal.  India,  1772;  d.  Stapleton  Park,  near 
Bristol,  England,  27  Sept.  1833.  He  was  a 
Brahman  of  strict  education,  but  early  renounced 
the  polytheism  of  Brahminic  theology.  For 
five  years  he  was  devi'an,  or  principal  native 
officer  in  the  collection  of  the  revenues,  in  one 
of  the  districts  of  East  India  company's  services. 
He  afterward  studied  Latin,  Greek,  and  Hebrew. 
A  careful  study  of  the  sacred  writings  of  the 
Hindus  had  convinced  him  that  the  prevailing 
religious  notions  of  the  Hindus  were  grounded 
upon  a  gross  perversion  of  their  religion,  the 
original  records  of  which  appeared  to  him  to  in- 
culcate a  system  of  pure  theism.  He  now  be- 
came anxious  to  reform  the  creed  and  practice 
of  his  countrymen,  and  determined  to  devote  his 
talents  and  his  fortune  to  this  undertaking.  A 
work  of  his  in  Persian  on  'The  Idolatry  of  all 
Religions'  aroused  much  protest.  In  1814  he 
went  to  live  in  Calcutta,  where  as  early  as  1818 
he  had  united  a  number  of  intelligent  Hindus 


in  a  species  of  monotheistic  worship.  He  trans- 
lated the  Vedanta,  a  compendium  of  the  doc- 
trines contained  in  the  Vedas  or  ancient  sacred 
books  of  the  Hindus,  from  the  Sanskrit  into  the 
Bengali  and  Hindustani  languages,  and  distrib- 
uted the  translation  gratuitously.  This  he  after- 
ward published  in  English,  for  the  purpose  of 
proving  to  his  European  friends  "that  the  super- 
stitious practices  which  deform  the  Hindu  relig- 
ion have  nothing  to  do  with  the  pure  spirit  of  its 
dictates."  From  the  perusal  of  the  New  Testa- 
ment he  found  (he  says)  the  doctrines  of  Christ 
more  conducive  to  moral  principles,  and  better 
adapted  for  the  use  of  rational  beings,  than  any 
other  which  had  come  to  his  knowledge.  In  1820 
he  accordingly  published  the  'Precepts  of  Jesus 
the  Guide  to  Peace  and  Happiness,'  consisting 
chiefly  of  a  selection  of  moral  precepts  from  the 
Evangelists,  and  Unitarian  in  its  character.  On 
23  Jan.  1830  he  founded  at  Calcutta  the  Brahmiya 
Somaj,  from  which  was  derived  the  Brahamo 
Somaj    (q.v. ). 

Rammohun  Roy,  in  his  doctrinal  views,  was 
a  Unitarian,  holding,  however,  the  pre-existence 
and  supcrangelic  dignity  of  Christ,  and  consid- 
ering the  doctrine  of  the  Trinity  as  a  species 
of  polytheism.  He  believed  possible  a  combina- 
tion of  Brahminism  and  Christianity.  His  views 
were  at  first  much  misunderstood  in  England, 
and  it  appears  that  even  Bishop  Heber  regarded 
him  as  an  atheist.  In  1830  he  went  to  England 
in  the  character  of  ambassador  from  the  king  of 
Delhi  (who  gave  him  the  title  of  Rajah).  Con- 
sult: Carpenter,  'A  Review  of  the  Labors,  Opin- 
ions, and  Character  of  Rajah  Rammohun  Roy' 
(1833)  ;  Fox,  'Discourse  on  Occasion  of  the 
death  of  Rajah  Rammohun  Roy'  (1833)  ;  Max 
Miiller,  'Biographical  Essays'   (1883). 

Ramo'na,  a  novel  by  Mrs.  Helen  Hunt 
Jackson,  published  in  1884.  It  is  a  picturesque, 
sympathetic,  and  faithful  picture  of  Spanish 
and  Indian  life  in  California.  Though  the  story 
is  a  passionate  appeal  for  justice  to  the  Indian 
it  is  in  form  one  of  the  most  delicate  and  beau- 
tiful examples  of  romantic  literary  art  that 
English  affords. 

Ram'pion,  a  biennial  herb  (Campanula  ra- 
punculus)  of  the  order  Campanutacccc.  It  grows 
about  30  inches  tall,  has  a  parsnip-like  root, 
obovate  leaves,  lilac  flowers  in  a  spike  or  raceme, 
and  very  small  seeds.  It  is  a  native  of  Asia, 
Europe  and  northern  Africa,  where  it  is  culti- 
vated for  its  roots  and  leaves,  the  former  of 
which  are  used  like  radishes,  the  latter  like 
spinach.  The  plants  do  best  in  light,  rich  loam, 
partially  shaded  and  well  supplied  with  moisture 
but  not  wet.  Since  early  spring  sown  plants 
are  likely  to  run  to  seed,  other  sowings  should 
be  made  in  early  summer.  The  plant  is  less 
popular  in  America  than  abroad. 

Rampolla,  ram-pol'la,  Mariano,  Marquis 
DEL  TiNDARO,  Roman  prelate :  b.  at  Polizzi,  Sicily, 
17  Aug.  1843.  Born  of  an  aristocratic  family 
he  was  educated  at  Rome  and  took  priest's  orders 
at  23.  Several  years  later  he  entered  diplomacy 
and  was  made  secretary  to  the  Papal  nunciature 
at  Madrid.  During  the  absence  of  the  Nuncio 
Simonei  in  1876  he  acted  so  brilliant  a  part 
during  the  Carlist  war  as  to  secure  his  appoint- 
"nent  as  secretary  of  the  Congregation  of  the 
Propaganda.     In  1885,  being  then  Papal  Nuncio 
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at  Madrid,  he  proposed  Pope  Leo  XIII.  as  arbi- 
trator in  the  dispute  between  Spain  and  Germany 
regarding  the  Caroline  Islands.  In  1887  he  was 
created  cardinal  and  made  papal  secretary  of 
state  which  post  he  held  until  the  appointment  of 
the  new  Pope  Pius  X.  in  1903.  The  foreign 
policy  of  the  Vatican  was  influenced  by  him  and 
consisted  of  a  conciliatory  attitude  toward 
France  together  with  an  opposition  to  the  Triple 
Alliance,  with  the  ultimate  end  in  view  of  re- 
establishing the  temporal  power  of  the  pope. 
Upon  the  death  of  Leo  XIII.  Cardinal  Ram- 
polla  was  one  of  the  most  prominent  candidates 
to  the  succession. 

Rampur,  ram-poor',  India,  (i)  capital  of 
a  state  of  the  same  name,  on  the  left  bank  of  the 
Kosila  River,  18  miles  east  of  Moradabad.  It 
is  the  residence  of  the  nawab,  who  represents 
the  Rohilla  chieftain  of  Rohilkhand.  A  lofty 
mosque  is  a  specimen  of  oriental  magnificence. 
The  place  is  famous  for  its  shawls,  damask, 
sword-blades  and  jewelry.  Pop.  (1901)  77,862. 
(2)  The  state  under  the  superintendence  of  the 
government  of  the  United  Provinces  has  an  area 
of  899  square  miles.     Pop.   (igoi)   532,067. 

Ramsay,  ram'zi,  Allan,  Scottish  poet:  b. 
Leadhills,  Lanarkshire,  15  Oct.  1686;  d.  Edin- 
burgh 7  Jan.  1758.  The  death  of  his  father  in 
early  life  forced  him  to  seek  a  means  of  liveli- 
hood in  the  Scottish  capital.  There  he  became 
boirad  as  an  apprentice  to  a  wig-maker,  which 
occupation  he  continued  after  his  apprenticeship 
had  ceased.  The  exact  period  when  he  com- 
menced bookselling  is  unknown,  but  he  is  said 
to  have  been  the  first  who  established  a  circu- 
lating library  in  Scotland.  The  library  contin- 
ued to  e-xist  till  a  comparatively  recent  period. 
Kis  first  shop,  as  we  learn  from  the  imprint  of 
some  of  his  books,  was  "at  the  sign  of  the  Mer- 
cury, opposite  to  Niddry's  Wynd" ;  but  in  1726 
he  removed  to  a  house  at  the  east  end  of  the 
Luckenbooths,  and  adopted  for  his  sign  the 
heads  of  Ben  Jonson  and  Drummond  of  Haw- 
thornden.  In  1721  he  published  a  collection  of 
his  poems  which  was  so  liberally  subscribed 
for  that  he  is  said  to  have  cleared  by  it  400 
guineas.  These  poems  had  originally  appeared 
on  separate  broadsheets  and  sold  for  a  penny 
each.  In  1724  the  first  volume  of  *The  Tea- 
Table  Miscellany,'  a  collection  of  songs  ap- 
peared, which  was  soon  followed  by  two  others. 
Shortly  afterward  he  brought  out  'The  Ever- 
green, being  a  Collection  of  Scots  Poems  wrote 
by  the  Ingenious  before  1600,'  which  was  equally 
successful.  In  1725  appeared  his  famous  pastoral, 
'The  Gentle  Shepherd.'  Its  success  was  instan- 
taneous, and  edition  followed  edition  with  great 
rapidity.  In  1728  a  second  quarto  volume  of  his 
poems  appeared;  and  his  'Thirty  Fables,'  un- 
doubtedly the  best  of  Ramsay's  lesser  produc- 
tions. He  was  now  at  the  height  of  his  celebrity, 
and  his  shop  was  the  common  resort  of  the 
literary  characters  and  wits  of  Edinburgh.  He 
spent  the  last  12  years  of  his  life  in  a  quaint 
house  he  had  built  on  the  north  side  of  Castle 
Hill,  although  he  did  not  give  up  his  shop  until 
within  three  years  of  his  death.  He  was  buried 
in  Greyfriars'  Churchyard,  where  a  monument 
has  been  erected.  Another  monument,  erected 
in  1865,  stands  in  Princes'  Street  Gardens.  Con- 
sult 'Life'  by  Smeaton  (i8go);  Graham,  'Scot- 
tish Men  of  Letters  in  the  18th  Century'  (1901). 


Ramsay,  Allan,  Scottish  portrait  painter, 
son  of  the  preceding:  b.  Edinburgh  1713;  d. 
Dover  10  Aug.  1784.  He  studied  art  in  London 
and  in  Italy,  and  by  1758  had  achieved  a  high 
reputation.  George  III.  appointed  him  principal 
court  painter.  Walpole  regarded  some  of  his 
portraits  of  women  superior  to  Reynolds'.  He 
painted  portraits  of  Gibbon,  Chesterfield,  Hume, 
Rousseau,  and  many  others,  now  in  the  National 
Portrait  Gallery  and  the  gallery  at  Edinburgh. 

Ramsay,  Sir  Andrew  Crombie,  Scottish 
geologist :  b.  Glasgow,  Scotland,  31  Jan.  1841  ; 
d.  Anglesey,  England,  9  Dec.  1891.  In  1841  he 
joined  the  geological  survey,  with  which  he  was 
connected  until  18S1.  He  became  professor  of 
geology  at  University  College,  London,  in  1848; 
was  lecturer  at  the  School  of  Mines  185 1  ;  pres- 
ident of  the  Geological  Society  1862;  and  di- 
rector-general of  the  Geological  Survey  and  the 
IMuseum  of  Practical  Geology  1872-81.  He  was 
popular  as  a  lecturer,  and  held  the  theory  that 
many  lake  basins  are  the  result  of  glacial  exca- 
vations. As  a  geologist  he  devoted  himself  to 
stratigraphy  to  the  exclusion  of  paleontology  and 
petrography.  His  works  include:  'Old  Glaciers 
of  North  Wales  and  Switzerland'  (i860)  ;  'The 
Physical  Geology  and  Geography  of  Great  Brit- 
ain'   (1872)  ;  etc. 

Ramsay,  Andrew  Michael  (Chevalier 
R.-\msay),  Scottish  scholar:  b.  Ayr,  Scotland,  9 
June  1686;  d.  Saint  Germain-en-Laye,  France, 
6  May  1743.  He  was  educated  at  the  universities 
of  Edinburgh  and  Saint  Andrews  and  being 
deeply  interested  in  theological  matters  he  went 
to  Leydcn  where  he  formed  a  friendship  with  the 
mystic  Poiret  through  whom  he  visited  Fenelon, 
archbishop  of  Cambrai,  in  France  in  17 10.  The 
latter  took  a  deep  interest  in  Ramsay,  succeeded 
in  converting  him  to  the  Roman  Catholic  faith, 
and  kept  him  with  him  until  his  death  in  1715 
when  he  bequeathed  to  Ramsay  his  papers. 
Ramsay  then  became  tutor  to  the  Due  de 
Chateau-Thierry  and  subsequently  acted  in  the 
same  capacity  to  the  sons  of  the  Pretender, 
Francis  Edward,  at  Rome.  He  visited  England 
in  1730,  was  elected  to  the  Royal  Society  and 
on  his  return  to  Paris  became  tutor  to  the 
Vicomte  de  Turenne.  His  writings  were  pub- 
lished in  excellent  French,  but  though  of  consid- 
erable merit  and  very  popular  in  his  day,  are 
now  rarely  read.  They  include:  'Essai  Phi- 
losophique  sur  le  Gouvernment  Civil'  (1721)  ; 
'Vie  de  Fenelon'  (1723):  'Poems'  (1728); 
'L'Histoire  du  Vicomte  de  Turenne'  (1735)  ;  etc. 

Ramsay,  David,  American  physician  and 
historian :  b.  Lancaster  County.  Pa.,  2  April 
1749;  d.  Charleston,  S.  C,  8  May  1815.  He 
studied  medicine  and  practised  in  Charleston, 
where  he  soon  acquired  celebrity.  He  was'  a 
field-surgeon  in  the  Continental  army,  was 
elected  to  the  State  legislature  in  1776,  was 
a  prisoner  of  the  British  in  1780-1,  and  in  1772-6 
served  in  the  Continental  Congress,  acting  as 
president  in  1775-6.  He  was  a  member  of  the 
South  Carolina  legislature  in  1801-15  and  was 
president  of  the  State  senate  when  he  was  killed 
by  a  lunatic.  He  labored  zealously  with  his 
pen  to  promote  the  cause  of  the  -'\merican  inde- 
pendence, and  among  his  publications  are:  'The 
History  of  the  American  Revolution'  (178^)  ; 
'The  Life  of  Washington'  (1789);  'The  His- 
tory   of    South    Carolina'    (1809);    'Universal 
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History  Americanized,  or  an  Historical  View 
of  the  World,  from  the  Earliest  Record  to  the 
19th  Century'   (12  vols.  1816-17)  ;  etc. 

Ramsay,    Edward    Bannerman,     Scottish 

Episcopal  clergyman:  b.  Aberdeen  31  Jan.  1793; 
d.  Edinburgh  27  Dec.  1872.  He  was  the  son 
of  Alexander  Burnett,  but  adopted  the  name  of 
his  grand-uncle.  Sir  Alexander  Ramsay,  by 
whom  he  was  brought  up.  Educated  at  Cam- 
bridge, he  took  holy  orders  and  went  to  Edin- 
burgh in  1823  as  a  clergyman  of  the  Scottish 
Episcopal  Church,  becoming  dean  of  the  diocese 
in  1846.  He  is  best  known  by  his  "Reminiscences 
of  Scottish  Life  and  Character'  (1858),  which 
has  had  great  popularity.  Among  other  works 
by  him  are:  'Lectures  on  Handel'  (1862)  ;  'Pul- 
pit Table-Folk'    (1868). 

Ramsay,  Francis  Munroe,  American  naval 
officer:  b.  Washington,  D.  C,  5  April  1835.  He 
was  appointed  midshipman  in  1850,  was  grad- 
uated from  the  United  States  Naval  Academy 
in  1856,  and  in  the  Civil  War  participated  in 
the  engagements  at  Haines'  Bluff,  Yazoo  River, 
Milliken's  Bend,  and  later  commanded  the  gun- 
boat Unadilla  of  the  North  Atlantic  Squadron. 
He  was  superintendent  of  the  United  States 
Naval  Academy  in  1881-6,  was  promoted  rear- 
admiral  in  1894,  served  as  chief  of  the  Bureau 
of  Navigation  in  1889-97;  and  in  the  latter  year 
was  retired  on  reaching  the  age  limit. 

Ramsay,  Nathaniel,  American  soldier:  b. 
Lancaster  County,  Pa.,  1751 ;  d.  25  Oct.  1817.  He 
was  graduated  from  Princeton  in  1767,  studied 
law,  was  admitted  to  the  bar  in  1771.  and  in 
1776  entered  the  Continental  army  with  rank  as 
lieutenant-colonel.  He  greatly  distinguished 
himself  at  the  battle  of  Monmouth  in  1778,  when 
he  with  Colonel  Stewart  checked  the  advance 
of  the  British  while  Washington  rallied  the 
main  army.  He  was  severely  wounded,  taken 
prisoner,  and  held  until  1780  when  he  was  shortly 
afterward  retired.  With  the  exception  of 
1786-7,  when  he  was  a  member  of  Congress 
from  Maryland,  he  saw  no  further  public 
service. 

Ramsay,  Sir  William,  Scotch  chemist, 
nephew  of  Sir  A.  C.  Ramsay,  the  geologist:  b. 
Glasgow  2  Oct.  1852.  He  was  educated  at  Glas- 
gow and  Tiibingen,  was  assistant  in  the  "Young" 
chemical  laboratory  1872-4,  and  at  Glasgow  Uni- 
versity 1874-80,  and,  after  seven  years  as  pro- 
fessor of  chemistry  at  University  College, 
Bristol  (six  as  its  principal),  in  1887  he  became 
professor  of  chemistry  at  University  College, 
London.  A  member  of  most  of  the  royal  acad- 
emies, philosophical,  physical  and  chemical  so- 
cieties of  the  world,  he  won  his  chief  repute  for 
his  study  of  rare  gases  and  their  discovery;  with 
Lord  Rayleigh  in  1894  he  discovered  argon 
(q.v.),  and  alone  isolated  helium,  krypton,  neon 
and  xenon  (qq.v.).  In  the  investigation  of  the 
nature  and  properties  of  radium  he  took  a  prom- 
inent part,  and  in  November  1903  claimed  that  he 
had  proof  that  helium  is  the  gaseous  emanation 
of  radium  (q.v.) — a  discovery  which  would 
overset  the  law  of  the  stability  of  the  elements. 
He  was  made  K.C.B.  in  1902.  He  wrote  'The 
Gases  of  the  Atmosphere,  the  History  of  their 
Discovery'    (1896). 

Ramsay,  William  Mitchell,  Scottish  arch- 
aeologist  and    historian:    b.    Glasgow    15    March 


1851.  He  was  educated  at  the  universities  of 
Aberdeen,  Oxford,  and  Gottingen,  was  Oxford 
traveling  student  in  1880,  and  from  that  date 
onwards  has  traveled  e.xtensively  in  Asiatic  Tur- 
key. In  1885  he  was  appointed  to  the  chair  of 
classical  archaeology  at  O.xford,  and  since  1886 
has  been  professor  of  humanity  (Latin)  in  the 
University  of  Aberdeen.  He  has  made  a  special 
study  of  the  geography  and  topography  of  Asia 
Minor,  and  among  his  works  are:  'The  His- 
torical Geography  of  Asia  Minor'  (1890)  ;  'The 
Church  in  the  Roman  Empire  before  a.d.  170' 
(1893),  dealing  with  St.  Paul  in  Asia  Minor 
and  the  early  persecutions  of  the  Christians ; 
'The  Cities  and  Bishoprics  of  Phrygia' 
(1895-7);  'St.  Paul  the  Traveler  and  the  Ro- 
man Citizen'  (1895)  ;  'Impressions  of  Turkey' 
(1897);  'Was  Christ  Born  at  Bethlehem?' 
(1898);  'Historical  Commentary  on  the  Epistle 
to  the  Galatians'  (1899)  ;  'The  Education  of 
Christ'    (1902). 

Ramsden,  ramz'den,  Jesse,  English 
mechanist  and  optician :  b.  Halifax,  Yorkshire, 
6  Oct.  1735;  d.  Brighton,  Sussex,  5  Nov.  1800. 
He  was  apprenticed  to  a  cloth-worker,  but  sub- 
sequently applied  himself  to  engraving,  and  in 
the  course  of  his  employment  having  to  engrave 
several  mathematical  instruments,  finally  con- 
structed them  himself.  He  opened  a  shop  in  the 
Haymarket,  whence  he  removed  to  Piccadilly, 
where  he  remained  until  his  death.  Ramsden 
obtained  a  premium  from  the  board  of  longitude 
for  the  invention  of  a  machine  for  the  division 
of  mathematical  instruments.  He  also  improved 
the  construction  of  the  theodolite,  the  pyrometer 
for  measuring  the  dilatation  of  bodies  by  heat, 
the  barometer  for  measuring  the  height  of  moun- 
tains, the  refracting  micrometer  and  transit  in- 
strument and  quadrant.  He  made  great  improve- 
ments in  Hadley's  quadrant  and  sextant, 
reducing  the  limits  of  error  from  5'  to  30" ;  and 
procured  a  patent  for  an  amended  equatorial. 
He  was  chosen  a  fellow  of  the  Royal  Society 
in  1786,  and  such  was  his  reputation  that  his 
instruments  were  bespoken  from  every  part  of 
Europe.  He  received  the  Copley  medal  from 
the  Royal  Society  in  1795  in  recognition  of  the 
importance   of  his  various  inventions. 

Ramseur,  ram'ser,  Stephen  Dodson,  Amer- 
ican soldier:  b.  Lincolnton,  N.  C.,  31  May  1837; 
d.  Cedar  Creek,  Va.,  19  Oct.  1864.  He  was 
graduated  from  West  Point  in  i860  and  was 
assigned  to  garrison  duty  at  Fortress  Monroe. 
At  the  outbreak  of  the  Civil  War  he  resigned 
from  the  United  States  army  to  enter  the  Con- 
federate service  with  rank  as  major  of  artillery. 
He  served  in  the  peninsular  campaign,  was  later 
attached  to  "Stonewall"  Jackson's  command,  per- 
formed gallant  service  at  Chancellorsville  and 
at  Gettysburg  in  his  capacity  of  brigadier-general, 
and  was  conspicuous  for  bravery  in  the  battle 
of  the  Wilderness.  In  1864  he  received  tem- 
porary rank  as  major-general,  was  engaged  in 
the  Shenandoah  campaign,  and  was  fatally 
wounded  at  the  battle  of  Cedar  Creek,  where  he 
was  captured  while  covering  the  retreat  of  the 
Confederate  forces. 

Ramsey,  ram'zi,  Alexander,  American  pol- 
itician and  cabinet  officer:  li.  near  Harrisburg, 
Pa.,  8  Sept.  1815;  d.  Saint  Paul,  Minn..  22  April 
1903.  He  took  a  partial  course  at  Lafayette 
College    (Easton,  Pa.),  studied  law  at  Carlisle, 
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Pa.,  was  admitted  to  practice  in  1839,  in  1841 
was  elected  chief  clerk  of  the  Pennsylvania  house 
of  representatives,  and  in  1843-7  was  a  Whig 
representative  in  Congress.  In  1848  he  was 
chairman  of  the  Whig  State  committee,  and  on 
2  April  1849  was  appointed  governor  of  Minne- 
sota, established  as  a  territory  3  March  1849.  He 
concluded  treaties  with  the  Ojibvvays  and  Sioux 
in  185 1,  and  a  second  treaty  with  the  Ojibways 
in  1863.  In  1855  he  became  mayor  of  Saint  Paul, 
in  1859  was  elected  governor  of  the  State  of 
Minnesota,  being  the  Republican  candidat-;  for 
the  first  State  campaign,  and  by  re-election  held 
the  post  until  his  resignation  10  July  1863.  He 
then  served  in  the  United  States  Senate  two 
terms,  ending  in  1875.  While  in  the  senate  he 
visited  France  in  the  effort  to  secure  a  cheaper 
rate  of  international  postage.  In  1879-81  he 
was  secretary  of  war  in  Hayes'  cabinet.  He  was 
a  leading  spirit  of  the  Minnesota  Historical 
Society,  of  which  he  was  the  first  president 
(1849--63).  He  was  the  first  Civil  War  governor 
to  offer  volunteers  to  Lincoln. 

Ramsgate,  ramz'gat,  England,  on  the  Isle 
of  Thanet,  in  the  County  of  Kent,  four  miles 
from  Margate,  is  a  seaport  and  popular  seaside 
resort.  It  is  situated  in  the  valley  between 
chalky  cliffs  and  has  a  fine  stretch  of  sandy 
beach.  The  chief  places  of  interest  are  the 
theatre,  music-hall,  assembly-room,  iron  prom- 
enade pier,  and  churches.  There  is  an  excellent 
harbor,  extensive  bathing  establishments ;  of  his- 
torical interest  are :  an  ancient  Anglo-Saxon 
graveyard  on  Ossengal  Hill,  about  one  mile  from 
the  town ;  Pegwell  Bay,  the  landing  place  of 
Hengist  and  Horsa,  and  Cliffs'  End,  where  a 
cross  marks  that  of  Saint  Augustine.  There  is 
some  ship-building,  rope-making  and  a  consid- 
erable fishery.     Pop.    (1901)   27,693. 

Rcimus,  ra'miis,  Petrus.   See  Ramee,  Pierre. 

Ra'na.     See  Frog. 

Ranavalo'na  III.,  former  queen  of  Mada- 
gascar: b.  about  i86r.  She  succeeded  her  aunt, 
Ranavalona  II.,  in  1883  and  in  that  year  married 
the  prime  minister  Rainilaiarivony  who  had 
been  prince  consort  to  her  aunt.  She  was  only 
nominally  queen  as  the  government  had  been 
controlled  by  the  prime  minister  since  1864.  The 
French  succeeded  in  establishing  a  protectorate 
over  the  island  in  1895.  Ranavalona  retained  a 
nominal  sovereignty  until  1897  when  the  island 
was  declared  a  French  colony  and  the  queen 
was  deposed  and  exiled  to  Algeria. 

Ranc,  raiik,  Arthur,  French  politician  and 
author:  b.  Poitiers,  20  Dec.  1831.  He  was  edu- 
cated at  the  college  in  Poitiers ;  studied  law  in 
Paris  in  1853 ;  became  involved  in  the  disorders 
of  the  democratic  party,  was  arrested  and  de- 
ported to  Africa.  Returning  to  Paris  after  the 
amnesty  of  1859,  he  contributed  to  the  "Courier 
du  Dimanche,'  the  'Nain  Jaune,'  the  'Journal 
de  Paris*  and  other  journals.  For  certain 
articles  written  for  the  *Nain  Jaune'  he  was 
imprisoned  for  four  months.  Under  Gambetta 
he  became  director  of  police  and  in  1871  was 
elected  to  the  National  Assembly,  but,  owing  to 
his  disagreement  with  the  arrangements  for  peace 
he  resigned  and  was  elected  a  member  of  the 
Commune.  He  resigned  from  that  body  on 
account  of  its  violence.  In  1873  he  again  be- 
came a  member  of  the  National  Assembly.  Later 
he  was  impeached   for  the  part  h?  had  played 


during  the  Commune,  and  in  1875  during  his 
absence  in  Belgium  was  condemned  to  death  in 
contumaciam.  The  amnesty  of  1879  allowed  his 
return  to  France,  and  in  1881  he  became  deputy 
from  the  Seine  and  in  1891  a  senator.  He  wrote 
a  political  romance,  'Sous  I'Empire'  (1872), 
also  'De  Bordeau.x  a  Versailles'  (1877);  'Le 
Roman   d'une   Conspiration'    (1868). 

Rancagua,   ran-kag'wa,    Chile,   the    capital 

of  the  provmce  of  O'Higgins,  45  miles  by  rail 
south  of  Santiago.  It  is  an  agricultural  centre 
with  an  active  domestic  trade.  The  Spaniards 
here  won  an  important  victory  over  the  revo- 
lutionary forces  in  1814.    Pop.  (1895)  6,665. 

Ranee,  raii-sa,  Dominique  Armand  Jean  le 
Bouthillier  de,  founder  of  the  reformed  order 
of  La  Trappe:  b.  Paris  9  Jan.  1626;  d.  26  Oct. 
1700.  At  II  he  was  appointed  canon  of  Notre 
Dame,  and  at  13  wrote  a  commentary  on  the 
Odes  of  Anacreon.  After  being  graduated  at 
the  Sorbonne,  he  was  ordained  priest  (1651) 
and  before  long  was  preferred  to  no  fewer  than 
six  benefices.  Residing  at  Paris,  in  receipt  of  a 
large  income  in  addition  to  his  private  fortune, 
he  gave  himself  up  to  a  life  of  dissipation.  In 
1657,  however,  a  change  took  place  in  his  man- 
ner of  life,  and  he  determined  to  enter  the 
cloister.  He  disposed  of  his  estate  of  Veret,  near 
Tours,  applying  the  proceeds  to  religious  pur- 
poses, and  demitted  all  his  benefices  except  the 
priory  of  Boulogne  and  the  abbey  of  La  Trappe. 
Retiring  to  the  latter  place  in  1664,  he  began  the 
strictest  reforms.  (See  La  Trafpe.)  In  con- 
sequence of  his  growing  infirmities  he  resigned 
his  charge  of  the  abbey  in  1695.  Consult  Mar- 
sollier,  'Vie  de  Ranee'  (1703)  ;  Gaillardin, 
'Trappistes'  (1844)  ;  Pfannenschmidt,  'Ge- 
schichte  der  Trappisten'   (1873). 

Ranching,  a  term  derived  from  the  Span- 
ish-American word  "rancho,"  originally  meaning 
a  place  where  herdsmen  eat  and  sleep,  but  grad- 
ually extended  to  mean  a  grazing  farm.  Some 
of  these  ranches  are  of  vast  extent,  especially 
in  Old  Mexico  and  in  South  America,  and  in- 
clude hundreds  of  square  miles.  In  Texas,  Colo- 
rado and  other  western  States  and  Territories, 
also,  there  are  very  large  ranches,  from  which 
come  the  supplies  of  cattle  for  the  American  and 
foreign  markets.  With  the  growth  of  population 
there  has  been  a  marked  reduction  in  great  in- 
dividual holdings  of  land,  but  some  of  the  cat- 
tle-farms are  still  very  extensive.  The  cattle 
are  herded  by  a  mixed  class  of  men  known  as 
cowboys,  which  includes  students  from  college, 
rough  and  honest  frontiersmen,  and  others  with 
a  record  that  has  driven  them  from  places  where 
they  are  better  known.  It  was  chiefly  from 
the  cowboy  element  that  President  Roosevelt 
recruited  his  Rough  Riders  for  the  Spanish- 
American  war. 

The  cowboys  round  up  the  cattle  once  or 
twice  a  year,  when  the  steers  three  years  old 
are  separated  from  the  main  herd  and  sent  to 
market,  and  the  calves  are  branded.  The  cattle 
of  the  ranches  have  been  much  improved  within 
recent  years  by  crossing  with  domestic  breeds. 

Rand,  rand,  or  Witwatersrand,  South 
Africa.  See  Witwatersrand;  Transvaal  Col- 
ony. 

Randall,  ran'dal,  Alexander  Williams, 
American  legislator:   b.   Ames,   N.   Y.,  31   Oct. 
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1819;  d.  Elmira,  N.  Y.,  25  July  1872.  lie 
studied  law,  was  admitted  to  the  bar  and  in  1840 
established  a  law  practice  at  Waukesha,  Wis. 
He  was  appointed  postmaster  there  and  in  1847 
was  a  member  of  the  convention  which  framed 
the  State  constitution.  In  1855  he  was  elected 
to  the  State  legislature,  was  judge  of  the  2d 
district  in  1856,  and  in  1857-61  was  governor 
of  Wisconsin,  rendering  important  aid  in  raising 
troops  for  the  Union  army.  In  1861-2  he  served 
as  minister  to  Italy,  was  assistant  postmaster- 
general  in  1862-6,  and  postmaster-general  in 
1866^.  He  then  retired  from  public  life  and 
engaged  in  law  practice  at  Elmira  until  his 
death. 

Randall,  Emilius  Oviatt,  American  author: 
b.  Richfield,  Ohio,  28  Oct.  1S50.  He  was  grad- 
uated from  Cornell  University  in  1874,  studie'd 
law  in  the  Ohio  State  University ;  was  admitted 
to  the  bar  in  1890  and  became  professor  of  law 
at  the  Ohio  State  University  in  1893.  He  was 
appointed  secretary  of  the  Ohio  State  Archae- 
ological and  Historical  Society  in  1894,  and  offi- 
cial reporter  of  the  Ohio  supreme  court  in  1895. 
He  was  editor  of  'Bench  and  Bar  of  Ohio'  ; 
'Ohio  State  Reports  of  the  Supreme  Court  De- 
cisions' (17  vols.)  ;  and  since  1897  has  also 
edited  the  'Ohio  Archaeological  and  Historical 
Quarterly.'  He  has  written:  'History  of  the 
Separatist  Party  of  Zoar'  (1899);  'History  of 
Blennerhasset'    (1899). 

Randall,  Georgie  Morton,  American  mili- 
tary officer:  b.  Ohio  8  Oct.  1841.  At  the  out- 
break of  the  Civil  War  he  entered  the  Union 
army,  where  he  received  a  commission  as  2d 
lieutenant.  He  received  steady  promotion,  was 
distinguished  for  gallantry  at  Antietam  and 
Petersburg,  and  was  mustered  out  of  the  volun- 
teer service  in  1865  with  the  rank  of  lieutenant- 
colonel.  He  was  commissioned  captain  in  the 
regular  army  in  that  year,  promoted  colonel  in 
1890  for  gallant  services  in  the  Indian  warfare 
in  Arizona  in  1873-4 1  commissioned  brigadier- 
general  of  volunteers  at  the  outbreak  of  the 
Spanish  war  in  1898,  and  on  the  reorganization 
of  the  regular  army  in  1901  received  rank  as 
brigadier-general. 

Randall,  James  Ryder,  American  journal- 
ist and  poet :  b.  Baltimore,  Aid.,  I  Jan.  1839.  He 
was  educated  at  Georgetown  College.  D.  C, 
taught  for  a  while  in  a  Louisiana  college,  and 
then  turned  to  journalism.  In  1861  he  wrote 
'Maryland,  My  Maryland,*  a  song  which  when 
set  to  music  became,  next  to  'Dixie,'  the  most 
popular  of  the  Confederate  war-songs  and  is 
considered  by  many  to  be  the  best  American 
martial  lyric.  None  of  his  other  songs  achieved 
the  fame  of  this,  but  several  of  them  are  of 
notable  excellence.  Among  them  are:  'Stone- 
wall Jackson,'  and  'There's  Life  in  the  Old 
Land  Yet.'  After  1S66  he  was  for  many  years 
the  editor  of  the  'Constitutionalist'  of  Augusta, 
Georgia. 

Randall,  Samuel  Jackson,  American 
statesman:  b.  Philadelphia  10  Oct.  1828;  d. 
Washington,  D.  C,  12  April  1890.  Educated  in 
the  schools  of  his  native  city,  he  began  life  as  a 
silk  merchant's  clerk  and  later  entered  into  part- 
nership in  a  firm  of  wholesale  iron  merchants. 
But  politics  was  more  attractive  to  him  than 
business.  He  served  four  years  as  member  of 
the  city  council  and  in  1858  was  elected  to  the 


State  senate.  He  enlisted  with  the  City  troop  of 
Philadelphia  at  the  beginning  of  the  Civil  War 
and  served  under  Gen.  Thomas'  command  in 
the  2d  United  States  cavalry.  He  was  promoted 
to  orderly  sergeant,  then  quartermaster,  and 
finally  captain  of  his  company.  During  the  bat- 
tle of  Gettysburg  he  was  advanced  to  provost- 
marshal.  In  1862  he  was  elected  to  Congress 
and  was  a  member  of  that  body  for  28  years.  The 
first  eight  years  of  his  career  in  Congress  were 
uneventful ;  but  in  the  43d  Congress  he  served 
with  Blaine,  Garfield,  Banks,  and  S.  S.  Cox  on 
the  committee  on  rules,  and  took  the  lead  in 
the  opposition  to  the  Force  Bill  in  order  to  defeat 
its  passage  as  law  and  secure  for  himself  the 
leadership  of  the  Democratic  party  in  Congress. 
He  was  elected  Speaker  of  the  House  at  the 
2d  session  of  the  44th  Congress  and  re-elected 
by  the  45th  and  46th ;  hence  it  fell  to  him  to 
preside  during  the  dispute  over  the  Presidential 
election  of  1876.  He  was  not  in  sympathy  with 
the  settlement  of  the  difficulty  by  means  of  an 
electoral  commission.  Although  always  a  Dem- 
ocrat, he  took  the  opposite  view  to  that  of  his 
party  on  the  subject  of  protection  at  the  period 
when  tariff  discussions  were  uppermost  in  Con- 
gress. He  was  an  indefatigable  worker  and 
never  shirked  the  arduous  labor  of  committees, 
insisting  always  on  economy  and  honesty  in  the 
management  of  public  affairs.  Hence  he  served 
as  an  immense  safeguard  of  the  national  treas- 
ury. 

Randegger,  riin'dcg-ger,   Alberto,   Austro- 

English  composer  and  conductor :  b.  Trieste  13 
April  1832.  He  studied  pianoforte  under  La- 
font  and  composition  under  L.  Ricci,  and  before 
he  was  20  was  known  as  composer  of  several 
masses  and  two  ballets.  His  ne.xt  work  was  an 
opera,  'II  Lazzarone,'  to  a  libretto  by  Rossi. 
He  became  musical  director  in  various  Italian 
theatres,  and  brought  out  his  second  opera, 
'Bianca  Capella,'  at  Brescia  in  1854.  In  that 
year  he  removed  to  London,  where  he  has 
since  resided,  becoming  naturalized.  He  has 
been  teacher  and  director  of  the  Royal  Acad- 
emy of  Music,  conductor  of  Italian  opera  at 
Covent  Garden,  and  of  concerts  at  Queen's  Hall 
and  the  Norwich  Festival.  A  comic  opera,  'The 
Rival  Beauties,'  was  produced  in  1864.  He  was 
made  Knight  of  the  Crown  of  Italy  in  1892. 

Randers,  riin'ders,  Denmark,  in  Jutland, 
eight  miles  from  Randers  Fjord,  an  important 
port,  whose  chief  exports  are  butter  and  eggs; 
chief  imports  sugar,  petroleum,  coal,  and  iron. 
Its  celebrated  gloves,  its  manufactures  of  ho- 
siery, cutlery,  railway  carriages,  calico-printing 
works,  and  distilleries  are  the  chief  industries. 
Pop.   (lOOi)  20,057. 

Randolph,  ran'dolf,  Alfred  Magill,  Ameri- 
can Protestant  Episcopal  bishop:  b.  Wincliester, 
Va.,  31  Aug.  1836.  He  was  graduated  at  William 
and  Mary  College  in  1855  and  at  the  Virginia 
Theological  Seminary  in  1S58.  and  took  priest's 
orders  in  i860.  He  was  rector  of  St.  George's 
Church,  Fredericksburg,  Va..  1860-2,  chaplain 
in  the  Confederate  army  1863-5.  and  rector  of 
Emmanuel  Church,  Baltimore,  Md.,  1867-83.  In 
the  latter  year  he  was  elected  coadjutor-bishop 
of  Virginia.  In  1892  the  diocese  was  divided 
and  he  then  became  bishop  of  southern  Virginia. 
He  has  published  'Reason,  Faith,  and  Authority 
in  Christianity'   (1902). 
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Randolph,  Edmund  Jennings,  American 
statesman:  b.  Williamsburg.  Va.,  lo  Aug.  1753; 
d.  Clarke  County,  Va.,  13  Sept,  1813.  He  was 
educated  at  William  and  Alary  College  and 
afterward  admitted  to  the  bar.  He  was  Vir- 
ginia's first  attorney-general,  was  member  of 
Congress  1779-82  and  governor  of  Virginia 
1786-8.  He  was  a  member  of  the  convention 
that  framed  the  Federal  constitution,  though  he 
did  not  approve  or  sign  the  document  when 
completed.  However,  he  urged  Virginia  to  ac- 
cept it,  feeling  the  necessity  of  union  of  the 
States.  He  was  a  leader  in  the  work  of  codify- 
ing the  Virginian  laws  begun  in  1788.  In  1789 
Washington  appointed  him  attorney-general,  and 
in  1794  he  succeeded  Jefferson  as  secretary  of 
state.  During  the  pending  of  the  Jay  treaty, 
Fauchet,  the  French  minister  to  the  United 
States,  sent  home  some  despatches  to  his  coun- 
try which  were  intercepted  by  an  English  ship 
and  through  the  English  minister  were  trans- 
mitted to  Washington.  They  were  kept  by  the 
President  for  eight  days  before  their  contents 
were  disclosed  to  Randolph.  Feeling  that  others 
had  been  consulted  regarding  the  matter  before 
he  was  apprised  and  that  he  must  consequently 
be  prejudged,  he  resigned  his  office  after  deny- 
ing the  allegations  of  the  despatches.  He  retired 
to  Virginia  and  resumed  thi»  practice  of  the  law, 
but  his  public  career  was  blighted  and  his 
memory  bore  the  stain  of  the  accusations  against 
him  until  his  vindication  was  presented  by  Mon- 
cure  D.  Conway  in  an  article,  'A  Suppressed 
Statesman,'  in  "Lippincott's  Magazine'  for  Sep- 
tember 1887,  followed  by  a  biography,  'Omitted 
Chapters  of  History  Disclosed  in  the  Life  and 
Papers  of  Edmund   Randolph'    (1888). 

Randolph,  John,  of  Roanoke,  American 
statesman:  b.  Cawsons,  Chesterfield  County, 
Va.,  2  June  1773 ;  d.  Philadelphia  24  June  1833. 
He  was  of  an  old  and  wealthy  Virginia  family. 
His  father  died  young,  and  his  mother  mar- 
ried St.  George  Tucker,  who  directed  his  early 
education.  Later  he  attended  the  grammar 
school  of  William  and  Mary  College ;  in  1787 
went  to  Princeton  for  a  few  months,  and  the 
following  session  to  Columbia  College,  which 
ended  his  academic  training.  In  spite  of  his 
protestations  of  ignorance  he  was  well  educated, 
wrote  and  reasoned  well.  He  read  law  and 
began  to  practise,  but  entered  into  politics,  and 
in  1799  was  elected  to  Congress  on  a  platform 
denouncing  the  .\Iien  and  Sedition  laws.  Ran- 
dolph was  in  the  House  of  Representatives  1799- 
1813,  1815-17,  and  1819-25.  He  was  a  mem- 
ber of  the  Senate  1825-29,  and  in  1829  was 
a  member  of  the  Virginia  Constitutional  Conven- 
tion. In  Congress  he  soon  became  the  leader 
of  the  Democratic-Republican  opposition,  and 
after  the  defeat  of  the  Federalists,  was  the 
leader  of  the  administration  party,  but  soon 
fell  out  with  Jefferson,  and  became  an  independ- 
ent with  a  few  followers  called  "Quids." 
Throughout  his  public  career  Randolph  was  a 
consistent,  strict  constructionist.  In  his  first 
speech  he  advocated  a  reduction  of  the  "mer- 
cenary" army ;  he  led  in  the  impeachment 
C 1804-5)  of  Justice  Chase,  of  the  Federal  Dis- 
trict Court :  he  denounced  the  settlement  of  the 
Yazoo  frauds ;  and  was  the  enemy  of  fraud  and 
corruption  in  every  form.  Brou.ght  up  in  the 
midst  of  war,  he  hated  it,  opposing  all  meas- 
ures leading  to  the  War  of  1812,  and  his  opposi- 


tion to  the  administration  cost  him  his  seat  in 
1813.  Returned  to  Congress  in  1815.  he  strongly 
opposed  the  national  reaction  that  followed  the 
War  of  1812.  He  disliked  slavery,  but  de- 
nounced the  Missouri  Compromise  as  a  sur- 
render of  principles  by  both  sides.  He  in- 
vented the  term  "dough  faces,"  as  applied  to 
Northern  men  who  made  compromises  with 
slavery  for  reasons  of  expediency.  He  supported 
Jackson  for  the  Presidency,  and  denounced  the 
Adams-Clay  understanding  as  "a  combination 
of  Puritan  and  blackleg."  A  duel  with  Clay 
followed  (1825),  in  which  Randolph  threw 
away  his  fire  and  offered  Clay  his  hand.  In 
1830  Jackson  appointed  him  minister  to  Russia. 
Resigning  because  of  ill  health,  Randolph  re- 
turned to  America  (1831)  and  opposed  Jackson 
in  the  Nullification  controversy.  Re-elected  to 
Congress  in  1832,  he  died  before  taking  his  seat 
Randolph  was  a  strange  compound  of  contra- 
dictory elements.  At  times  he  was  a  deist ;  of- 
tener  an  emotional  Christian.  He  was  a  far- 
sighted  statesman,  an  eloquent  speaker,  a  master 
of  satire  and  vindictive ;  at  times  he  spoke  non- 
sense. Eccentric  and  irritable  in  public,  he  was 
fond  of  children  and  was  loved  by  them.  By  his 
will  he  emancipated  his  318  slaves,  providing  for 
their  support.  With  clearer  vision  than  most  of 
his  contemporaries,  he  foresaw  the  grave  danger 
to  the  South  from  the  slavery  question  in  politics 
and  pointed  out  the  course  which  that  section 
must  follow.  He  was  never  married,  his  fiancee, 
the  beautiful  Maria  Ward,  having  broken  her 
engagement  with  Iiim  to  marry  his  cousin,  Pey- 
ton Randolph.  An  aristocrat,  he  believed  in  the 
democratic  theories  of  the  French  Revolution, 
but  admired  Edmund  Burke.  In  his  later  years, 
his  mind  was  affected  by  disease  and  the  use  of 
drugs  to  deaden  pain,  and  by  domestic  troubles. 
In  personal  appearance  Randolph  was  tall,  very 
slender,  with  a  dark,  keen  face,  and  long  thin 
fingers,  which  he  pointed  or  shook  at  his  oppo- 
nents when  speaking.  "Little  Jack"  was  a  beau- 
tiful boy;  John  Randolph  was  an  ugly  man. 
Consult:  Garland.  <The  Life  of  John  Randolph 
of  Roanoke'  (1881)  :  Henry  Adams,  <John 
Randolph*  (1882')  ;  Trent,  'Southern  States- 
men of  the  Old  Regime'    (1898). 

W.VLTER  L.  Fleming, 
Professor  of  History,  West  J'irgiiiia  University. 
Randolph,  Peyton,  American  patriot,  pres- 
ident of  tlie  1st  Continental  Congress :  b.  Wil- 
liamsburg 1723 ;  d.  Philadelphia  22  Oct.  1775. 
He  was  graduated  at  William  and  Mary  Col- 
lege, and,  sent  to  complete  his  education  in 
England,  studied  law  at  the  Temple.  In  1748 
he  became  king's  attorney  for  the  colony,  and 
the  same  year  was  chosen  a  member  of  the 
House  of  Burgesses.  He  was  chairman  of  a 
committee  authorized  to  revise  the  laws  of  the 
colony,  and  was  among  the  most  active  and  in- 
fluential members  of  the  assembly.  In  1764  the 
Virginia  House  of  Burgesses  voted  an  address 
to  the  king  against  the  passage  of  the  Stamp 
Act,  which  Randolph  drew  up.  On  12  April 
1766  he  was  made  speaker  of  the  House  of 
Burgesses,  and  resigned  his  office  of  attorney- 
general.  In  the  measures  of  opposition  to  the 
English  he  now  took  a  conspicuous  part.  In 
March  1773,  on  the  reception  of  copies  of  an 
address  and  resolution  from  the  Massachusetts 
assembly,  Randolph  was  prominent  in  urging 
instant  and  bold  action.    In  the  convention  which 
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met  in  August  1774,  at  Williamsburg,  he  pre- 
sided, and  was  one  of  the  delegates  elected  to 
the  Continental  Congress  appointed  to  meet  m 
Philadelphia  in  the  following  September.  On 
the  assembling  of  that  body  he  was  unanimously 
elected  its  president.  In  1775  he  presided  over 
the  second  convention  of  Virginia  and  was 
speaker  of  the  House  of  Burgesses. 

Randolph,  Thomas,  English  poet  and 
dramatist;  b.  Houghton,  Northamptonshire,  15 
June  1605;  d.  Blatherwyke,  Northamptonshire, 
17  March  1635.  He  was  educated  at  Cambridge, 
and  was  admitted  to  a  fellowship,  began  early 
to  write,  and  gained  the  friendship  of  Shirley 
and  Ben  Jonson,  who  adopted  him  among  his 
poetic  "sons."  He  seems  to  have  lived  a  bois- 
terous life,  which  was  doubtless  the  cause  of  his 
early  death.  He  left  a  number  of  bright,  fanci- 
ful poems,  and  was  author  of  several  dramas 
successfully  performed  by  the  university  stu- 
dents. 'Aristippus,  or  the  Jovial  Philosopher* 
and  *The  Conceited  Peddler*  were  published  in 
1630,  the  first  a  satire  on  university  education, 
the  latter  a  monologue  in  the  style  of  Shake- 
speare's 'Autolycus.'  He  also  wrote:  'The 
Muses'  Looking  Glass'  and  'Amyntas,'  pub- 
lished posthumously  with  his  poems  (1638)  ;  and 
<CorneIianum  Dolium'  (1638)  arid  <Hey  for 
Honesty'  (1651)  are  credited  to  him.  His  col- 
lected works  were  edited  by  Hazlitt   (1875). 

Randolph,  Thomas  Jefferson,  American 
legislator:  b.  Monticello,  Albemarle  County,  Va., 
12  Sept.  1792;  d.  Edge  Hill,  Albemarle  County, 
Va.,  8  Oct.  1875.  He  was  for  several  years  a 
member  of  the  State  legislature  of  Virginia, 
where  he  introduced  in  1832  a  bill  for  the  grad- 
ual abolition  of  slavery,  and  in  1842  another  for 
the  reform  of  the  ta.xes,  which  was  passed,  and 
proved  of  assistance  in  placing  the  State  on  a 
sound  financial  basis.  In  185 1-2  he  was  a 
member  of  the  convention  for  the  revision  of 
the  Virginia  Constitution,  in  Civil  War  time 
was  a  firm  supporter  of  the  Confederacy,  and 
in  1872  presided  over  the  National  Democratic 
convention  which  nominated  Horace  Greeley  for 
the  presidency.  As  literary  executor  he  edited 
the  'Life  and  Correspondence  of  Thomas  Jeffer- 
son' (1829)  ;  and  he  wrote  also  'Sixty  Years' 
Reminiscences  of  the  Currency  of  the  United 
States.' 

Randolph,  Vt.,  town  in  Orange  County; 
on  the  Central  Vermont  railroad ;  about  22 
miles  south  by  west  of  Montpelier.  The  town 
includes  several  villages.  It  is  in  an  agricultural 
and  lumbering  region  and  its  industries  are  con- 
nected largely  with  farming  and  lumbering.  It 
has  wooden  ware  factories,  flour  and  lumber 
mills,  and  creameries.  Its  most  noted  institution 
is  the  Randolph  State  Normal  School.  It  has 
a  free  public  library.  Pop.  (1890)  3,232;  (1900) 
3,141- 

Randolph  Plan,  in  American  political  his- 
tory, the  name  given  the  scheme  of  a  Federal 
Constitution  proposed  in  the  Convention  of  1787 
by  Edmund  Randolph  of  Virginia.  It  contained 
IS  resolutions  and  proposed  a  correction  of  the 
Articles  of  Confederation;  representation  by 
population  in  two  branches  of  Congress,  the 
first  chosen  by  the  people,  the  second  by  State 
Legislatures ;  congressional  control  of  taxation 
and  commerce;  congressional  veto  of  State 
enactments;    that   Congress    should   choose   the 


executive ;  that  the  executive  with  part  of  the 
judiciary  should  have  a  limited  veto  on  acts 
of  Congress,  and  other  less  important  provisions. 
The  plan  was  favorably  reported  and  many  of 
its  suggestions  were  used  in  the  drafting  of  the 
Constitution. 

Randolph-Macon  (ma'kon)  System  of 
Colleges  and  Academies,  a  group  of  five  in- 
stitutions in  Virginia,  comprising;  (1)  Ran- 
dolph-Macon College  at  Ashland,  a  college  for 
men;  (2)  Randolph-Macon  Academy  at  Bedford 
City;  and  (3)  Randolph-Macon  Academy  at 
Front  Royal,  preparatory  schools  for  boys ;  (4) 
Randolph-Macon  Woman's  College  at  Lynch- 
burg; (5)  Randolph-Macon  Institute  at  Dan- 
ville, a  preparatory  school  for  girls.  These  in- 
stitutions are  under  the  control  of  one  board  of 
trustees,  which  is  self-perpetuating.  The  orig- 
inal institution  is  the  college  for  men  at  Ash- 
land, which  was  established  under  the  auspices 
of  the  Methodist  Episcopal  Church,  South,  and 
received  its  charter  from  the  Virginia  legislature 
in  1830,  thus  being  the  oldest  Methodist  college 
in  America.  It  was  located  near  Boydton, 
Mecklenburg  County,  Va.,  and  opened  to  stu- 
dents in  1832.  The  college  obtained  no  perma- 
nent endowment  until  shortly  before  the  Civil 
War,  and  was  closed  during  the  war.  Much 
of  the  endowment  was  also  rendered  worthless, 
and  the  college  reopened  in  1866  under  serious 
embarrassment.  In  1868  its  site  was  changed  to 
Ashland,  Va.,  and  since  that  time  its  work  has 
been  successful  and  influential.  The  first  of  the 
affiliated  schools  was  the  Academy  at  Bedford 
City,  founded  in  1890;  the  Academy  at  Front 
Royal  was  established  in  1892,  and  the  Woman's 
College  in  1893 ;  the  Institute  at  Danville  was 
affiliated  with  the  system  in  1897. 

The  Randolph-Macon  College  at  Ashland 
offers  courses  leading  to  the  degrees  of  A.B. 
and  A.M.,  graduation  with  distinction  in  four 
subjects  additional  to  those  required  for  the  de- 
gree of  A.B.,  is  required  for  the  degree  of  A.M. 
The  A.M.  courses  are  elective,  and  the  elective 
system  prevails  to  a  limited  degree  in  the  A.B. 
course.  Six  students'  aid  funds  are  provided, 
four  of  which  are  for  ministerial  students,  and 
several  scholarships,  the  largest  of  which  has  a 
fund  of  $10,000.  Two  literary  societies  are 
maintained  by  the  students  for  literary  and  ora- 
torical exercises.  The  buildings  include  Pace 
Lecture-Room  Building,  the  Chemical  Labora- 
tory, Duncan  Memorial  Chapel,  the  Library, 
the  Gymnasium,  the  Pettyjohn  Hall  of  Science, 
and  eight  dormitories  (1904).  The  library  con- 
tained in  1904,  11,000  volumes.  The  grounds 
and  buildings  are  valued  at  $95.000 ;  the  produc- 
tive funds  amounted  to  $250,000  in  1903-4,  and 
the  annual  income  to  $I9-7I9-  The  students 
numbered  126,  and  the  faculty  10. 

The  Randolph-Macon  Woman's  College 
offers  courses  leading  to  the  degrees  of  A.B. 
and  A.M.  One  year  of  graduate  work  in  courses 
elected  by  the  student  is  required  for  the  mas- 
ter's degree.  For  the  A.B.  course  the  work  of 
the  first  two  years  is  prescribed,  the  last  two 
years  is  largely  elective ;  the  electives  are  ar- 
ranged in  eight  groups,  one  course  in  each 
group  being  the  free  choice  of  the  student. 
Courses  in  music  are  offered ;  one  course  in  the 
history  of  music  is  open  to  all  college  students 
and  counts  toward  the  A.B.  degree ;  and  a  com- 
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pletion  of  the  course  in  either  piano,  organ  or 
vocal  music  counts  three  hours  toward  the  de- 
gree. The  college  occupies  two  buildings 
(1904),  the  main  building  and  the  Jones  Me- 
morial Library ;  the  library  contained  4,000  vol- 
umes in  1904.  In  1903-4  the  productive  funds 
amounted  to  $102,000,  the  annual  income  was 
$65,500.  The  students  numbered  268  and  the 
faculty  28. 

Range,  (i)  in  gunnery,  the  horizontal  dis- 
tance to  which  a  projectile  is  thrown.  Strictly, 
it  is  the  distance  from  the  muzzle  of  the  gun  to 
the  second  intersection  of  the  trajectory  with 
the  line  of  sight.  ■■  A  cannon  lying  horizontally 
is  called  the  right  level  or  point-blank  range ; 
when  the  muzzle  is  elevated  to  45°  it  is  called 
the  utmost  level.  (2)  In  music,  the  whole  as- 
cending or  descending  series  of  sounds  capable 
of  being  produced  by  a  voice  or  instrument ;  the 
compass  or  register  of  a  voice  or  instrument. 
(3)  In  natural  science,  the  geographical  limits 
within  which  an  animal  or  plant  is  now  dis- 
tributed, and  the  limits  in  point  of  time  within 
which  it  has  existed  on  the  globe.  The  first 
is  called  range  in  space,  and  the  second  range 
in  time.  In  the  case  of  marine  animals,  as  the 
Mollusca,  there  is  also  a  range  of  depth,  as 
measured  by  the  number  of  fathoms  which  con- 
stitute their  superior  and  inferior  limits.  (4)  As 
a  nautical  term :  the  length  of  cable  a  little  in 
excess  of  the  depth  of  water,  ranged  on  deck 
ready  to  run  out  when  the  anchor  is  let  go. 
Also  a  large  cleat  in  the  waist  for  belaying  the 
sheets  and  tacks  of  the  courses. 

Range  Finder.     See  Fortification. 

Rangeley  (ranj'li)  Lakes,  in  Maine,  near 
the  western  boundary :  one  of  the  lakes,  Um- 
bagog,  is  on  the  boundary  between  Maine  and 
New  Hampshire.  The  principal  lakes  are  Umba- 
gog,  Richardson,  Molechunkemunk,  Mooseluc- 
maguntic,  Rangeley,  and  Kennebago.  A  number 
of  small  bodies  of  water  are  connected  with  the 
lakes  mentioned,  and  all  are  joined  by  short 
streams.  The  Rangeley  Lakes  are  the  head- 
waters of  Androscoggin  River  (q.v.).  They  are 
noted  for  the  wild  and  picturesque  scenery,  and 
the  abundance  of  fish  and  game.  The  region  is 
a  favorite  summer  resort.  Two  railroads  enter 
this  section,  one  terminating  at  the  town  of 
Rangeley  on  Rangeley  Lake,  and  the  other  at 
Bemis  on  Mooselucmaguntic  Lake. 

Ranger,  ran'jer,  Henry  Ward,  American 
painter :  b.  Western  New  York  1858.  He  never 
attended  an  academy  of  art,  but  traveled 
through  France,  England,  and  Holland  for  sev- 
eral years,  and  returning  to  the  United  States 
was  elected  Associate  of  the  National  Academy 
of  Design.  Among  his  pictures  are  'The  Top 
of  the  HilP  (in  the  Corcoran  Gallery);  'East 
River  Idyll '  (in  the  Carnegie  Gallery)  ;  'Pas- 
ture Lot>  ;  'Morning  at  High  Bridge';  'Brad- 
ley's Mill  Pond.'  Other  of  his  pictures  are 
marines,  and  as  a  landscape  painter  his  works 
are  fresh,  vigorous  and  finely  colored. 

Rangoon,  riin-goon',  Burma,  chief  town 
and  principal  seaport  of  Lower  Burma,  on  the 
left  bank  of  the  Hlaing  or  Rangoon  River,  in  the 
Pegu  Division,  covers  an  area  of  22  square 
miles,  and  is  populated  by  Hindus,  Moham- 
medans and  Christians.  The  town  occupies  a 
long  stretch  of  high  land,  incorporating  villas 
whose    spacious    grounds   lend   to   certain   parts 


almost  a  rural  aspect.  The  wide  streets  are 
virtually  boulevards  bordered  on  either  side  by 
trees.  The  town  is  of  recent  growth,  dating 
from  about  1852.  Among  buildings  may  be  men- 
tioned the  cathedrals,  churches,  government 
buildings,  town-hall,  law-courts,  custom-house, 
hospital  schools  and  colleges,  and  museum.  The 
city  enjoys  most  of  the  modern  conveniences, 
including  a  good  water  supply.  There  is  railway 
communication  with  Mandalay  and  Prome.  A 
large  foreign  and  inland  commerce  is  also  car- 
ried on  by  waterways.  The  main  exports  are 
rice  and  timber,  besides  raw  cotton,  precious 
stones,  ivory,  horns,  and  a  variety  of  other  arti- 
cles. Cotton  and  woolen  goods,  machinery, 
coals,  silk,  salt  and  sugar  are  imported.  The 
annual  exports  exceed  £10.000,000.  Rangoon 
was  built  in  1753  by  Aloung-Choosa,  the  founder 
of  the  Burmese  dynasty,  and  has  since  been  the 
scene  of  many  wars  between  Burmans  and 
Peguans.  The  British  restored  it  in  1825  to  the 
Burmese,  but  annexed  it  in  1852.  Pop.  (1901) 
232,326. 

Ranjit  Singh,  riin-jet'  sing'h',  founder  of 
the  Sikh  kingdom  in  the  Punjab,  India:  b. 
Gujranwala  2  Nov.  1780;  d.  27  June  1839.  His 
father  was  Maha-Singh,  sirdar  of  Sukur-Chu- 
keah.  He  lost  both  parents  before  he  was  18, 
and  though  wholly  without  education  set  vigor- 
ously about  consolidating  and  extending  his 
power.  At  20  he  was  appointed  governor  of 
Lahore  by  the  .Afghan  Amir  and  calculated  upon 
the  fanaticism  of  the  Sikhs  for  establishing  his 
power  over  them.  He  secured  European  ollicers 
to  organize  his  army,  whose  steadfastness  and 
religious  zeal  Sir  William  Hunter  has  compared 
to  the  Ironsides  of  Cromwell.  In  1809  he 
formed  an  alliance  with  the  English  through 
Charles  Metcalfe,  defining  the  Sutlej  as  the 
boundary  between  their  respective  territories, 
and  to  this  engagement  he  always  remained  loyal. 
Having  removed  the  danger  of  English  com- 
bination with  any  of  his  native  rivals,  he  actively 
pushed  forward  his  conquests  until  his  territory 
extended  to  and  embraced  Miiltan  on  the  south, 
Peshawar  on  the  west  and  Kashmir  on  the  north. 
He  obtained  from  Shah  Shuja,  a  refugee  in 
Lahore,  the  Knh-i-niir  diamond  that  had  been 
carried  off  by  Nadir  Shah  from  Delhi.  Dissen- 
sions followed  his  death  as  none  of  his  sons  was 
capable  of  continuing  his  rule.  Consult  Griffin, 
"Ranjit-Singh>   (1892). 

Rank,  in  the  army  and  navy,  a  grade  of 
various  officers  established  by  law.  The  highest 
rank  in  the  American  army  is  general ;  in  the 
navy,  admiral.  Next  to  general  is  lieutenant- 
general,  then  major-general,  and  next  brigadier- 
general.  In  time  of  peace  the  highest  army 
officer  is  usually  a  major-general,  the  titles  of 
general  and  lieutenant-general  being  bestowed 
only  as  marks  of  special  distinction.  The  same 
conditions  apply  to  the  ranks  of  admiral  and 
vice-admiral.  There  is  at  present  one  admiral, 
Dewey,  and  no  vice-admiral,  the  nearest  officers 
in  rank  being  rear-admirals.  A  bitter  contro- 
versy between  the  friends  of  the  late  Rear- 
Admiral  Sampson  and  of  Rear-Admiral  Schley 
as  to  who  was  in  command  at  the  victory  of 
Santiago  prevented  either  from  being  made  vice- 
admiral.  The  lowest  military  commissioned  rank 
is  second  lieutenant ;  in  the  navy,  ensign.  Bre- 
vet rank  is  the  title  of  a  rank  superior  to  that 


RANKE— RANNEY 


actually  held,  without  its  pay  or  emoluments. 
At  tlie  close  of  the  Civil  War  nearly  all  colonels, 
with  good  records,  were  brevetted  brigadier-gen- 
erals. 

Ranke,  ran'ke,  Leopold  von,  German  his- 
torian :  b.  Wiehe,  Thuringia.  21  Dec.  1795:.  d. 
Berlin  2?  May  18S6.  His  preliminary  education 
at  Donndorf'and  Schulpforta  was  followed  by 
courses  in  theology  and  philology  in  Leipsic. 
From  1818  to  1825  he  taught  classics  in  the  gym- 
nasium at  Frankfort,  and  then  became  professor 
of  history  at  Berlin,  largely  because  of  the  prom- 
ise of  his  'History  of  the  Roman  and  Germanic 
Peoples  from  1494  to  1535,'  of  which  the  first 
volume  appeared  in  1824.  His  coming  to  Ber- 
lin was  the  beginning  of  his  study  of  Venetian 
history,  which  was  chiefly  due  to  his  discovery 
of  the  valuable  Relations  of  the  Venetian  am- 
bassadors, a  discovery  which  strengthened  his 
belief  in  the  importance  of  diplomatic  and  other 
documentary  material.  In  1827  he  began  the 
important  study  of  civilization,  first  entitled 
'Princes  and  Peoples  of  Southern  Europe  in  the 
l6th  and  17th  Centuries,*  and  in  its  revised  form 
called  'The  Ottomans  and  the  Spanish  Mon- 
archy in  the  l6th  and  17th  Centuries*  (1877)  ; 
and  in  the  years  immediately  following  wrote 
on  the  Servian  Revolution  {1829);  'The  Con- 
spiracy against  Venice  in  1618'  (1831)  ;  and  the 
lectures  'On  the  History  of  Italian  Poetry' 
(1837).  To  the  lectures  delivered  in  1S33  may 
be  dated  the  rise  of  the  historical  school  known 
by  his  name,  which,  like  the  Heidelberg  School, 
was  Protestant  in  sympathy  and  impulses,  but 
unpartisan  in  methods;  its  members  include 
Waitz,  best  known  for  his  studies  of  constitu- 
tional history,  Giesebrecht.  who  wrote  on  the 
German  Empire,  von  Sybel,  author  of  the  'His- 
tory of  the  French  Revolution,'  von  Sybel's 
pupils,  von  Noorden  and  Maurenbrecher,  and 
Diimniler,  one  of  the  editors  of  the  'Monumenta 
Germania?,'  and  Dove,  Ranke's  literary  exec- 
utor and  one  of  the  editors  of  volumes  7-9  of 
the  'History  of  the  World.'  From  1833  also 
dates  the  foundation  of  the  'Historisch-Poli- 
tischc  Zeitschrift,'  edited  by  Savigny,  Ranke 
and  others,  and  protesting  against  the  extreme 
liberalism  of  the  revolution  of  July ;  as  well  as 
the  beginning  of  Ranke's  great  history  of  'The 
Roman  Popes  in  the  Last  Four  Centuries' 
(1834-7;  loth  ed.  1900),  with  its  clear  outline 
of  the  varied  political  and  religious  influences 
at  work  in  Rome  and  its  wonderful  grasp  of  the 
meaning  in  a  philosophic  scheme  of  'World- 
History'  of  the  Papacy.  It  was  followed  and 
balanced  by  'German  History  in  the  Time  of 
the  Reformation'  (1839-47;  7th  ed.  1894).  and 
'Twelve  (originally  Nine)  Books  of  Prussian 
History'  (1847-8;  revised  1878-g),  thus  fulfilling 
in  part  his  function  as  Prussian  historiographer, 
a  post  to  which  he  had  been  appointed  ui  1841! 
He  was  ennobled  by  the  King  of  Prussia  in 
1865,  and  since  1858  had  been  president  of  the 
Mimich  Historical  Commission.  His  academic 
activity  ceased  in  1871,  but  his  work  of  re- 
search, authorship,  and  revision  continued  al- 
most to  the  very  day  of  his  death.  A  monument 
was  erected  to  him  in  Wiehe,  in  1896. 

He  wrote  'French  History,  Especially  in  the 
l6th  and  17th  Centuries'  (1852-61).  'English 
History  in  the  i6th  and  17th  Centuries' 
(1859-67;    revised    and    enlarged    1877-9),    and 


various  studies  in  German  history,  among  which 
the  sympathetic  'History  of  Wallenstein'  (1869; 
5th  ed.  1895)  should  be  mentioned.  But  of  the 
greatest  importance  as  embodying  Ranke's  philo- 
sophical idea  of  universal  history  is  the  'His- 
tory of  the  World'  (1880-8;  5th  ed.  1896  sqq.), 
which  is  marked  by  thorough  research,  excel- 
lent critical  judgment,  and  sharp,  clear,  and 
felicitous  characterization,  with  a  poetical  vigor 
of  style. 

Ranke's  complete  works  were  edited  by 
Dove ;  volumes  53  and  54  contain  valuable  auto- 
biographical matter.  Consult  also :  Dove's 
biography  in  the  'Allgemeine  deutsche  Biogra- 
phic' ;  sketches  by  Sybel,  in  'Histor.  Zeitschrift,' 
vol.  56;  Prutz,  in  'Unsere  Zeit'  (1886),  and  his 
son  F.  V.  Ranke,  in  'Deutsche  Revue'  (1903); 
Lorenz,  'Ranke,  die  Generationlehre  und  der 
Geschichtsunterricht'  (1891)  ;  Guglia,  'Leopold 
von  Ranke'  (1893)  ;  Ritter,  'Ranke:  Seine  Geis- 
tesentwicklung  und  seine  Geschichtschreibung' 
(1896)  ;  Nalbandian,  'Rankes  Bildungsjahre  und 
Geschichtsauft'assung'    (1901). 

Rankin,  Jeremiah  Eames,  American  Con- 

gregationalist  clergyman  and  educator :  b. 
Thornton,  N.  H.,  2  Jan.  1828;  d.  Cleveland, 
Ohio,  28  Nov.  1904.  He  was  graduated  from 
Middlebury  College,  Vt.,  in  1S48  and  entered 
the  ministry,  serving  in  various  pastorates  in 
Massachusetts,  New  York,  and  New  Jersey. 
From  1889-1903  he  was  president  of  Howard 
University,  Washington,  D.  C,  resigning  in 
the  latter  year.  He  was  the  author  of  numerous 
hymns,  notably  'God  be  with  You,'  and  also 
published  'Auld  Scotch  Mither  and  other  Po- 
ems' ;   'Christ  His  Own  Interpreter'  ;  etc. 

Rankine,  ran'kin,  William  John  Mac- 
Quorn,  Scottish  scientist:  b.  Edinburgh  5 
July  1820:  d.  Glasgow  24  Dec.  1872.  He  entered 
Edinburgh  University,  where  he  gained  several 
prizes  in  the  department  of  physics;  in  1837  he 
took  up  civil  engineering  and  in  1842  published 
his  first  book,  'An  Experimental  Inquiry  into  the 
advantage  of  Cylindrical  Wheels  on  Railways.' 
In  1848  he  began  his  researches  in  the  domain  of 
molecular  physics,  which  occupied  him  at  inter- 
vals throughout  his  life  and  form  his  chief  claim 
to  distinction  in  the  domain  of  pure  science.  In 
1855  he  was  appointed  to  the  chair  of  engineering 
in  Glasgow  University,  which  position  he  held 
until  his  death.  He  published  'Manual  of  the 
Steam-Engine  and  other  Prime  Movers'  (1859)  ; 
'Manual  of  Civil  Engineering'  (1861);  'Trea- 
tise on  Shipbuilding,  Theoretical  and  Practical' 
(1866);  'Machinery  and  Millwork'  (1869). 
Consult  memoir  by  Tait  prefixed  to  his  'Mis- 
cellaneous Scientific  Papers'   (1881). 

Ran'ney,  William,  American  artist:  b. 
Middletown,  Conn.,  9  May  1813;  d.  West  Hobo- 
ken,  N.  J.,  18  Nov.  1857.  He  learned  drawing 
in  Brooklyn,  N.  Y.,  and  at  the  outbreak  of  the 
war  with  Mexico  enlisted  with  the  Texans. 
E)uring  the  campaign  he  made  sketches  from  the 
picturesque  southwestern  life,  and  after  his  re- 
turn to  Brooklyn,  elaborated  these  into  oil 
paintings  of  great  interest,  amon.g  which  may  be 
mentioned:  'Boone's  First  View  of  the  Ken- 
tucky' ;  'On  the  Wing'  ;  'Washington  on  His 
Mi.ssion  to  the  Indians'  (1847);  'Duck-Shoot- 
ing' (Corcoran  Gallery,  Washington)  :  'The 
Sleigh  Ride'  :  and  'The  Trapper's  Last  Shot.' 
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Ransom,  Matthew  WHtaker,  American 
soldier  and  legislator:  b.  Warren  County,  N.  C, 
8  Oct.  1826;  d.  8  Oct.  1904.  He  was  graduated 
from  the  University  of  North  Carolina  in  1847, 
was  admitted  to  the  bar  the  same  year,  and  in 
1852  was  elected  attorney-general  but  resigned 
in  1855.  He  entered  political  life  and  in  1858- 
60  served  in  the  State  assembly.  He  was  un- 
tiring in  his  efforts  to  avert  the  Civil  War,  but 
when  North  Carolina  seceded  he  entered  the 
Confederate  army  and  served  with  ability 
through  the  war,  attaining  the  rank  of  major- 
general  in  1865.  Afterward  he  resumed  his 
law  practice,  was  elected  United  States  senator 
in  1872  and  served  until  1895,  when  he  was 
appointed  minister  to  Mexico  and  ser\-ed  until 
1897  when  he  returned  to  the  United  States  and 
re-engaged  in  law  practice  at  Weldon,  N.  C. 

Ransom,  Robert,  American  soldier:  b. 
Warren  County,  N.  C,  about  1828.  He  was 
graduated  from  West  Point  in  1850,  was 
brevetted  2d  lieutenant  of  dragoons,  and  served 
in  various  parts  of  the  West  until  appointed 
assistant  instructor  of  cavalry  tactics  at  West 
Point.  He  was  made  captain  of  the  ist 
cavalry  31  Jan.  1861,  but  resigned  on  24  May 
and  entered  the  Confederate  army.  He  became 
colonel  of  the  Qth  North  Carolina  Confederate 
cavalry ;  in  March  1862  was  advanced  to  brig- 
adier-general and  on  26  May  1863  to  major- 
general.  In  1S62  he  commanded  a  brigade  and 
the  defenses  near  Kinston,  N.  C,  and  from 
April  to  June  1S64  the  Department  of  Richmond. 
He  was  in  command  in  November  1864  of  the 
subdistrict  No.  2  of  the  department  including 
South  Carolina,  Georgia,  and  Florida.  Since 
the  close  of  the  war  he  has  been  express  a.gent 
and  city  marshal  of  Wilmington,  N.  C,  1866^7; 
a  farmer  in  Virginia  1874-8,  and  latterly  a  civil 
engineer  in  the  service  of  the  United  States  in 
various  river  and  harbor  improvements  in  Mis- 
souri and  South  Carolina. 

Ransom,  Thomas  Edward  Greenfield, 
American  military  officer:  b.  Norwich.  Vt.,  29 
Nov.  1834 ;  d.  Rome,  Ga.,  29  Oct.  1864.  He  was 
educated  at  the  Norwich  University,  studied  civil 
engineering,  and  settled  in  Illinois,  where  he  en- 
gaged as  a  civil  engineer  and  a  real  estate  agent. 
After  the  outbreak  of  the  Civil  War  he  became 
a  lieutenant-colonel  of  volunteers  in  July  1861, 
and  commanded  a  regiment  at  Shiloh  m  April 
1862.  He  was  promoted  brigadier-general  in 
January  1863;  served  under  General  Banks  in 
the  Red  River  expedition;  and  later  joined  Sher- 
idan's army,  took  command  of  a  division  just 
before  the  capture  of  Atlanta,  2  Sept.  1864,  and 
died  as  a  result  of  overtaxing  his  strength  while 
leading  his  troops  in  pursuit  of  Hood. 

Ransom  (from  Latin,  rcdemptio).  the  suin 
required  to  be  paid  to  the  captors  of  a  prisoner  of 
war  in  order  to  procure  his  release.  The  prac- 
tice of  redeeming  prisoners  of  war  by  a  ransom 
was  a  very  common  one  not  only  in  ancient 
times,  but  in  modern  times  up  to  the  end  of  the 
l8th  century.  As  late  as  1780  a  treaty  was  con- 
cluded between  France  and  Great  Britain  on  the 
subject  of  exchange  of  prisoners,  in  which  the 
various  relations  the  different  ranks  bore  to  each 
other  were  specified,  together  with  the  sums 
required  to  be  paid  by  way  of  ransom.  A  French 
vice-admiral  or  an  English  admiral  was  esti- 
mated as  of  equivalent  value  in  the  exchange  of 


prisoners  to  60  sailors  or  private  soldiers,  as  was 
also  a  French  marshal  or  an  English  field-mar- 
shal. Ransom  is  now  exacted  only  by  brigands. 
Prisoners  are  generally  retained  until  peace  is 
restored,  when  they  are  released  without  ran- 
som ;  or  they  may  be  exchanged  during  the  prog- 
ress of  hostilities.  Officers  are  frequently  re- 
leased during  the  war  on  pledging  their  word  of 
honor  to  take  no  further  active  share  in  it. 

Ransome,  ran'siim,  Arthur,  English  physi- 
cian: b.  Manchester  11  Feb.  1834.  He  was  edu- 
cated at  Trinity  College,  Dublin,  Caius  College, 
Cambridge,  and  studied  medicine  in  London  and 
Paris.  He  was  lecturer  on  biology  at  Cambridge 
in  1857-61,  professor  of  hygiene  at  Owens  Col- 
lege in  1880-95,  became  lecturer  on  phthisis  at 
the  College  of  Pliysicians  in  1890,  and  is  a  recog- 
nized authority  in  pulmonary  diseases.  He  has 
published:  'Stethometry'  (1876);  'Causes  of 
Consumption'  (1884);  'The  Principles  of  Open 
Air  Treatment  of  Phthisis  and  Sanatorium  Con- 
struction'  (1903)  ;  etc. 

Ranters,  a  term  not  in  use  in  the  United 
States,  but  formerly  applied  in  England  to  the 
Primitive  Methodists,  on  account  of  the  en- 
thusiasm and  earnestness  which  characterized 
their  worship.  While  this  is  the  recent  applica- 
tion of  the  word,  it  was  formerly  used  in  the 
period  of  the  English  Commonwealth  to  indicate 
an  alleged  sect  whose  practices  attracted  public 
reprobation,  and  which  was  suppressed  by  the 
authorities. 

Rantoul,  ran'tool,  Robert,  Jr.,  American 
statesman :  b.  Beverly,  Mass.,  13  JNIay  1805 ;  d. 
Washington,  D.  C,  7  Aug.  1852.  His  father, 
who  survived  him  for  several  years,  was  long  a 
member  of  the  State  legislature.  The  son  was 
educated  at  Harvard  where  he  was  graduated  in 
1826.  He  studied  law  in  Salem,  was  admitted 
to  the  Essex  bar  in  1827,  and  for  several  years 
practised  in  Gloucester,  which  he  represented 
in  the  legislature  1834-7  and  distinguished  him- 
self there  as  a  reformer  and  an  advocate  of  the 
rights  and  interests  of  the  common  people.  He 
exerted  himself  for  the  abolition  of  capital  pun- 
ishment, and  made  a  report  to  the  legislature  on 
that  subject.  In  1837  he  was  appointed  a  mem- 
ber of  the  Massachusetts  board  of  education, 
and  gave  much  time  and  attention  to  the  ad- 
vancement of  the  system  of  public  instruction. 
In  1843  he  became  collector  of  the  port  of  Bos- 
ton, and  in  1845  was  made  United  States  district 
attorney.  In  185 1  he  was  elected  United  States 
senator  to  succeed  Daniel  Webster  for  the  short 
remainder  of  his  term;  and  having  been  promi- 
nent among  opponents  of  the  extension  of  slav- 
ery, the  free-soilers  of  his  district  united  with 
the  Democrats  in  electing  him  to  the  L^nited 
States  house  of  representatives  the  same  year.  A 
volume  of  his  speeches  and  writings  with  memoir 
appeared  in  1854. 

Ranuncula'ceae,  an  order  of  herbs  and 
shrubs.  There  are  about  700  species,  widely  dis- 
tributed in  cold  and  temperate  climates,  and  to 
a  very  limited  extent  in  warm  ones.  All  are 
more  or  less  acrid  while  fresh,  but  usually  lose 
this  property  upon  being  dried.  A  few  have 
been  reputed  poisonous,  others  have  been  used 
in  medicine,  and  several  for  food  both  for  man 
and  animals.  The  order  is,  however,  chiefly 
noted  for  its  ornamental  species,  many  of  which 
are    widely    popular   garden   flowers.    The   best 
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known  of  these  genera  are  probably  Aquilegia, 
Clematis,  Anemone,  Delphinium,  Hellebonis, 
Pieonia,  Nigella.  Caltha,  Acomltim,  Actcra,  and 
Ranunculus.  (See  Columbine;  Anemone; 
Larkspur;  Peony;  Clematis;  Hellebore). 
The  type  genus,  Ranunculus,  which  includes 
about  200  species,  is  also  cultivated.  The  gar- 
den or  Asiatic  ranunculus  {R.  asiaticus)  is  a 
native  of  western  Asia,  and  has  been  cultivated 
for  about  300  years  for  its  brilliant  single  or 
double  variously  colored  flowers.  The  lesser 
celandine  (R.  ficaria),  a  European  species,  is 
cultivated  for  its  foliage,  which  is  eaten  like 
spinach,  and  for  its  tubers,  which  are  served 
like  potatoes.  Several  species  of  buttercups, 
notably  R.  acris  and  R.  repens,  are  well-known 
weeds  in  pastures. 

Ranz  des  Vaches,  rafis  da  vash,  the  name 
of  the  national  air  which  the  herdsmen  of  the 
Alps  in  Switzerland  sing  or  play  on  an  instru- 
ment called  the  Alpenhorn,  or  horn  of  the  Alps, 
when  they  drive  out  the  herds.  It  consists  of  a 
few  simple  intervals,  yet  capable  of  producing  a 
very  striking  effect  in  the  echoes  of  the  moun- 
tains.    See  National  Hymns. 

Raoul  Rochette,  ra-ool  ro-shet.  See 
Rochette,  Desire  Raoul. 

Raoult,  rii-oo,  Frangois  Marie,  French 
chemist:  b.  Fournes,  Nord,  10  May  1830;  d.  1901. 
He  was  educated  in  Paris,  where  he  received  the 
doctorate  in  physical  sciences  in  1863.  He  went 
to  the  University  of  Grenoble  to  teach  chemistry, 
was  made  professor  in  1870  and  dean  of  the  fac- 
ulty in  1889.  In  1890  he  was  made  correspondent 
of  the  Academy  of  Sciences.  His  researches 
were  first  in  the  field  of  electro-chemistry ;  later 
he  turned  to  the  discovery  of  the  freezing-point 
of  a  great  number  of  solutions  and  also  the  de- 
termination of  the  tension  of  vapors  of  volatile 
liquids. 

Raoux,  rii-oo,  Jean,  French  painter:  b. 
Montpellier  12  June  1677;  d.  Paris  10  Feb.  1734. 
He  painted  history,  portraits  and  genre,  and 
during  his  lifetime  enjoyed  a  great  reputation  in 
France  and  was  even  elected  to  the  Academy 
(1717).  He  has  indeed  painted  some  good  land- 
scapes in  the  style  of  Claude  Lorraine,  but  his 
historical  pictures  are  stagy  and  artificial.  His 
portraits  are  said  to  have  been  good  l-kenesses, 
and  he  is  chiefly  known  nowadays  for  his  por- 
traits of  fine  ladies,  on  whom  he  bestowed  the 
false  and  meretricious  graces  fashionable  in  his 
day.     Many  of  his  pictures  were  engraved. 

Rap,  familiar  in  the  phrase  "not  worth  a 
rap,"  a  counterfeit  Irish  coin  of  the  time  of 
George  I.,  which  passed  for  a  half-penny,  though 
not  really  worth  a  fourth  of  that  value.  There 
was  also  a  small  Swiss  coin  called  "rappen," 
worth  a  centime. 

Rape,  an  annual  herb  (Brassica  napus)  of 
the  order  Cruciferse.  It  is  a  native  of  the  Old 
World,  where  it  has  long  been  cultivated  for  its 
foliage  and  its  seed,  the  former  of  which  is  an 
important  stock  food,  the  latter,  a  source  of 
coleseed  oil.  It  resembles  the  turnip  in  foliage, 
but  grows  taller  and  lacks  the  turnip-like  root. 
In  America  it  is  not  grown  for  its  seed  at  all, 
but  toward  the  end  of  the  19th  century  became 
an  important  soiling  and  forage  crop  for  sheep, 
and  beef  cattle.     It  is  usually  sown  after  mid- 


summer upon  any  good  soil,  and  is  especially 
popular  in  cool  climates  because  it  will  stand 
considerable  cold  without  injury. 

Rape,  a  word  derived  from  German 
"raffen"  and  old  English  "rap,"  to  seize  and  carry 
away,  and  meaning  in  law  the  crime  of  having 
carnal  knowledge  of  a  woman  without  her  con- 
sent and  by  force.  This  has  always  been  re- 
garded as  one  of  the  highest  crimes,  and  is  still 
punished  by  death  in  some  American  States ;  in 
others  by  long  terms  of  imprisonment.  In  the 
case  of  a  female  who  has  reached  the  age  of 
consent,  and  who  is  not  an  idiot,  the  element  of 
force  is  essential  to  constitute  the  crime  of  rape. 
If  consent  is  obtained  by  the  use  of  threats 
which  convince  the  woman  that  it  would  be  use- 
less to  resist,  it  is  not  necessary  to  prove  actual 
violence.  It  has  long  been  established  by  court 
decisions  in  England  and  America  that  decep- 
tion, as  when  a  married  woman  is  deceived  into 
believing  that  a  man  not  her  husband  is  her  hus- 
band, does  not  constitute  rape.  Within  the  past 
20  years  statutes  have  been  passed  in  Eng- 
land and  many  of  the  United  States  raising  the 
age  of  consent  for  girls  to  16  years.  These 
laws  have  been  of  great  service  in  protecting  the 
young  and  promoting  morality. 

Raphael  Santi,  ra'fa-el  san'te  (called  by 
the  Italians  Raffaelle  and  Raffaello,  but  gen- 
erally in  his  own  writings  and  in  the  signing  of 
his  pictures,  Raphael),  Italian  painter:  b.  Ur- 
bino  in  Umbria  28  March  1483 ;  d.  Rome  6 
April  1520.  The  mountain  town  of  Urbino  was 
the  capital  of  the  ancient  duchy  of  the  same 
name,  which  came  to  an  end  in  1626.  The  castle 
or  palace  of  the  Duke  is  still  a  building  of  ex- 
treme interest ;  and  there  is  evidence  that  during 
the  lifetime  of  Frederigo  and  Guidobaldo  —  who 
reigned  during  the  years  of  Raphael's  youth  — 
the  palace  was  one  of  the  most  remarkable 
museums  in  Italy,  being  crowded  with  works  of 
art  both  of  antique  and  of  Renaissance  produc- 
tion. 

The  young  Raphael  was  allowed  to  devote 
himself  to  art  the  more  readily  that  his  father 
(Giovanni)  was  himself  a  painter.  It  seems 
that  the  family  had  lost  property;  and  there  is 
much  in  the  record  concerning  Raphael  to  indi- 
cate the  existence  in  his  character  of  traditions 
of  elegant  life  and  that  kind  of  sympathy  which 
comes  from  ancestral  cultivation.  At  a  very 
early  age  for  a  student  of  art  he  entered  the 
workshop  of  Perugino;  his  possibly  earlier  stud- 
ies with  Timoteo  Viti  being  of  little  conse- 
quence to  his  artistic  growth.  It  is  asserted  that 
the  young  man  went  to  Siena,  where  Pin- 
turicchio  was  at  work ;  but  this  is  doubtful,  and 
it  is  only  important  because  there  has  been  so 
much  question  about  the  true  influence  which 
at  first  determined  or  modified  Raphael's  career. 
It  was  as  early  as  1504  that  he  first  went  to 
Florence,  and  the  artists  who  would  then  have 
influenced  him  the  most  were  Leonardo  da  Vinci 
and  Michelangelo;  because  while  the  earlier 
Florentines  would  be  more  immediately  recog- 
nized by  him  as  painters  of  the  ancient  and  tra- 
ditional manner,  it  is  clear  from  his  subsequent 
history  that  he  was  more  quick  than  any  other 
man  would  have  been  to  adapt  himself  to  the 
larger  conditions  of  a  new  world  of  art.  The 
first  absolutely  modern  painting  may  be  said  to 
have    come    into    existence    with    Leonardo    da 
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Vinci,  although  that  great  master  allowed  him- 
self but  little  time  to  devote  to  executive  work, 
and  has  left  us  almost  nothing  by  which  we 
can  judge  his  full  strength.  As  for  Michel- 
angelo (eight  years  Raphael's  senior,  and  as 
precocious),  his  work  must  have  revealed  to 
Raphael  the  possibilities  of  magnificent  design 
in  which  the  human  body  is  treated  as  the  prin- 
cipal subject,  without  important  assistance  in 
the  way  of  draperies,  backgrounds,  or  even  nar- 
rative subject,  as  a  work  of  art. 

The  earliest  painting  which  can  be  ascribed 
to  Raphael  with  some  certainty,  is  the  Mar- 
riage or  Betrothal  of  the  Virgin  (called  'Lo 
Sposalizio* )  at  the  Brera  Gallery  in  Milan.  This 
picture  shows  the  Umbrian  feeling,  and  has 
many  resemblances  to  the  full  manner  of  Peru- 
gino,  Raphael's  master;  but  it  is  significant  that 
no  serious  attempt  has  been  made  to  dispute  the 
ascription  of  it  to  Raphael  himself,  so  great  is 
the  resemblance  in  the  peculiar  grace  of  its  com- 
position to  the  more  mature  works  of  the 
younger  man.  The  most  important  record  we 
have  of  his  earliest  stay  in  Florence,  ending 
with  his  25th  year,  is  the  Madonna  with  Saints 
in  the  National  Ciallery,  commonly  known  as 
the  'Ansidei  Madonna,'  which,  however,  is 
thought  to  have  been  painted  during  a  visit 
which  he  made  to  Perugia:  and  other  Madon- 
nas, such  as  that  in  the  Pitti  Palace,  called  the 
'Madonna  del  Gran'  Duca,'  and  the  'Madonna 
with  the  Goldfinch'  in  the  Uffizi ;  as  well  as  a 
picture  in  the  Louvre  Museum  at  Paris,  called 
'La  Belle  Jardiniere.'  This  epoch,  however, 
was  one  of  constant  production,  and  there  are 
many  smaller  paintings,  only  less  important, 
than  those  named  above,  which  may  with  con- 
siderable certainty  be  given  to  this  period, 
namely,  the  years  of  his  life  from  20  to  25.  It 
was  in  1508  that  he  went  to  Rome. 

It  does  not  appear  that  Raphael  was  sent  for 
directly  by  the  order  of  Pope  Julius  II.,  but 
he  began  work  there  almost  immediately  on  his 
arrival,  and  indeed  the  first  of  the  famous  halls 
in  the  Vatican  which  are  covered  with  his  paint- 
ings was  completed,  nearly  as  we  see  it  now,  as 
early  as  151 1.  This  room,  known  as  the  Camera 
della  Segnatura,  or  Chamber  of  the  Signature, 
is  a  hall  roofed  with  a  solid  masonry  vault,  hav- 
ing one  large  window  turned  nearly  to  the 
north  and  lighting  the  room  fairly  well  on  bright 
days.  On  the  west  wall  is  the  famous  painting 
known  as  the  'Disputa  del  Sacramento,'  which 
should  properly  be  called  in  English  'The  Glory 
or  the  Triumph  of  Religion'  ;  and  opposite  this 
to  the  east  is  the  'School  of  Athens.'  Over 
the  window  is  the  Parnassus  presided  over  by 
Apollo ;  and  opposite  the  window  is,  in  the  lu- 
nette, the  magnificent  'Jurisprudence';  while 
below  this  and  on  either  side  of  the  deep  niche 
serving  as  the  recess  of  a  window  now  con- 
deinned,  are  paintings  having  to  do  with  the 
Papal  authority  in  earthly  and  spiritual  things. 
Similar  paintings  adorn  the  dado  beneath  the 
great  pictures,  and  the  vault  itself  is  covered 
with  work  by  Raphael's  own  hand ;  in  fact, 
lovers  of  Raphael's  painting,  considered  by  it- 
self and  without  reference  to  its  historical  im- 
portance, have  always  found  the  Camera  della 
Segnatura  the  most  delightful  place  for  the  study 
of  the  master's  individuality.  There  is  every 
reason  to  suppose  that  the  greater  part  of  the 
work  here  is  due  to  his  own  touch ;  the  em- 
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ployment  of  assistants  being  much  less  probable 
here  than  in  later  works. 

When  this  first  series  of  important  wall 
paintings  was  completed,  Raphael  was  28  years 
old,  and  he  had  only  nine  years  to  live.  Dur- 
ing those  nine  years  were  produced  the  paint- 
ings in  the  four  large  rooms  in  the  Vatican 
adjoining  the  Camera  della  Segnatura,  and  also 
the  decorative  frescoes  in  the  Farnesina  Palace, 
the  outdoor  corridors  and  vaulted  galleries  front- 
ing the  Cortile  di  S.  Damaso  in  the  Vatican, 
which  are  known  as  the  Loggie  di  RafTaelle,  and 
also  a  great  number  of  easel  pictures  in  oil,  por- 
traits, religious  pictures  sent  as  presents  to  the 
king  of  France  and  other  foreign  princes,  and, 
toward  the  close  of  his  life,  two  pictures  of  pe- 
culiar importance  in  his  history,  because  they 
have  always  excited  so  much  general  admira- 
tion. These  are  the  'Madonna  di  San  Sisto,' 
now  in  the  royal  collection  at  Dresden,  and  'The 
Transfiguration,'  left  unfinished  at  his  death, 
and  now  in  the  picture  gallery  of  the  Vatican. 
Raphael  also  made  some  designs,  or  at  least 
undertook  some  superintendence  as  architect,  es- 
pecially in  connection  with  the  Church  of  Saint 
Peter,  and  as  designer  of  several  palazzi,  or 
stately  mansions,  in  and  near  Rome.  The  ex- 
cavations going  on  among  the  ruins  of  Rome 
also  e.xcited  his  interest  and  took  up  much  of 
his  time.  He  was  surrounded  by  assistant  art- 
ists who  worked  with  him  or  for  him,  under 
his  general  direction  and  also  from  his  studies 
and  under  his  immediate  control.  It  is  now  im- 
possible to  discriminate  between  these  different 
ways  of  work,  except  by  means  of  the  internal 
evidence  of  more  or  less  characteristic  handling 
in  the  painting.  Thus  it  is  generally  agreed  that 
the  large  frescoes  of  the  battle  at  the  Milvian 
bridge  and  the  other  paintings  in  the  Stanza  di 
Constantino  are  almost  wholly  by  the  hand  of 
his  assistants ;  while  those  in  the  Stanza  dell' 
Incendio  and  in  the  Stanza  dell'  Eliodoro  are, 
though  not  wholly  by  the  hand  of  Raphael,  his 
work  as  to  their  general  designs,  as  to  their 
composition  both  in  mass  and  in  color,  and 
largely  his  own  creation.  The  remarkable  fact 
concerning  these  and  the  smaller  paintings  is 
that  they  all,  except  some  of  those  in  the  Con- 
stantine  series,  belong  to  that  well-known  fam- 
ily or  class  of  works  which  have  become  fa- 
miliar to  all  the  European  world,  as  typical  pic- 
tures by  the  artist  who  is  generally  accepted  as 
the  first  of  religious  painters,  while  at  the  same 
time  his  name  is  used  by  artistic  reformers  as  a 
symbol  of  the  commencement  of  the  decline  of 
art. 

His  work  shows  little  interest  in  realization 
of  incident  or  of  action;  he  is  regardless  of  the 
impossibilities  of  the  Apostles  in  long  and 
voluminous  robes,  and  of  men  in  a  fishing  boat 
much  too  small  for  them  —indifferent  to  the 
contradictions  of  the  famous  picture  of  'The 
Conflagration  in  the  Suburb'  ('Incendio  del 
Borgo'),  where  flames  are  seen  flickering 
among  marble  columns  and  walls  of  cut  stone 
without  anything  to  feed  them ;  and  yet  this  lack 
of  realism  in  his  designs  has  never  diininished 
his  vast  popularity,  as  the  typical  painter 
toward  whose  work  everyone  turns  when  there 
is  mention  of  Christian  religious  painting. 
There  is  no  better  instance  of  the  purely  artistic 
quality  obtaining  full  recognition  in  spite  of  the 
absence   of  those  qualities   which   are   generally 
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considered  more  popular ;  the  main  reason  for 
this  is  in  the  extraordinarily  perfect  composi- 
tion in  line  and  in  mass,  the  figures  filling  the 
chosen  oblong  or  the  lunette  or  the  circle  in  so 
many  of  his  compositions,  with  absolutely  fault- 
less harmony,  producing  the  desired  result  —  a 
picture  of  entirely  harmonious  effect.  As  a  col- 
orist,  he  is  not  one  of  those  painters  to  whom 
glow  and  splendor  of  hue  is  the  important  thing, 
who  deem  design  in  color  supreme,  as  do  Cor- 
reggio  and  th^  great  Venetians  from  the  time 
of  Vivarini  to  that  of  Tiepolo;  but  invested  his 
noble  linear  compositions  with  a  coloring  wholly 
agreeable,  never  violent,  always  satisfactory  to 
the  student  of  sentiment  in  art,  and  to  the  lover 
of  noble  composition — those  students  being 
more  numerous  in  the  world  than  the  lovers  of 
color  for  its  own  sake. 

Consult:  Passavant,  'Rafael  und  sein 
Vater' ;  Eugene  Miintz,  'Raphael,  sa  vie  son 
CEuvre  et  son  temps'  (1881);  'Les  Historiens 
et  les  Critiques  de  Raphael'  (1883);  Crowe 
and  Cavalcaselle,  'Raphael,  his  Life  and  Works' 
C1882)  ;    Bigot,    'Raphael    and   the    Villa    Far- 

nesina'    (1884).  ^  _ 

Russell   Sturgis. 

Raphael   Ware.     See    Majolica. 

Raphall,  Morris  Jacob,  American  rabbi 
and  author :  b.  Stockholm,  Sweden,  September 
1798;  d.  New  York  23  June  1868.  In  1812  after 
receiving  rabbinical  education  at  Copenhagen,  he 
went  to  England  to  study  its  language  and  liter- 
ature, and  after  a  continental  tour  spent  three 
years  at  the  University  of  Giessen,  returning  to 
England  in  1825.  In  1832  he  lectured  on  post- 
Biblical  history  in  London,  in  1834  began  a 
•Hebrew  Review  and  Magazine  of  Rabbinical 
Literature,'  which  he  edited  with  much  scholar- 
ship, was  associated  with  D.  A.  De  Sola  in  a 
translation  of  18  treatises  of  the  'Mishna,'  and 
with  Messrs.  De  Sola  and  J.  L.  Lindenthal  in  a 
commentary  on  Genesis.  In  1841  he  was  elected 
rabbi  of  the  Birmingham  Synagogue  and  in  1849 
was  called  to  the  Congregation  B'nai  Jeshurun 
of  New  York,  where  he  remained  until  his  death. 
In  i8ss  he  published  his  'Post-Biblical  History 
of  the  Jews.'  In  addition  he  wrote  some  learned 
pamphlets  and  was  a  contributor  to  'The  Jewish 
Messenger.'  His  defense  of  slavery  from  the 
biblical  standpoint  ('The  Bible  View  of  Slav- 
ery') aroused  much  controversy  in  the  early 
days  of  the  Civil  War. 

Rapha'nia,  another  name  for  the  disease 
called  ergotism    (q.v.). 

Raphia,  a  genus  of  low  African  palms 
with  oval,  gigantic  pinnate  leaves,  and  fruit 
spikes  often  weighing  from  200  to  300  pounds. 
See  Palms. 

Rapid-fire  Guns.     See  Ordnance. 

Ra'pier,  a  sword-like  weapon,  light, 
highly  tempered,  edgeless  and  finely  pointed.  It 
is  about  three  feet  in  length,  and  was  long  a 
favorite  weapon  for  dueling. 

Rapin  de  Thoyras,  ra-pan  de  toi-ra,  Paul, 
French  historian:  b.  Castres,  Languedoc,  1661; 
d.  Wesel,  Duchy  of  Cleves,  1725.  He  studied  at 
the  Protestant  Acaderny  of  Saumur,  and  was 
admitted  an  advocate  in  1679.  The  revocation 
of  the  Edict  of  Nantes,  however,  drove  him  to 
England  in  t686,  and  subsequently  to  Holland, 
where  he  entered  a  company  of  French  cadets. 


In  1689  he  followed  the  Prince  of  Orange  and 
distinguished  himself  at  the  battle  of  the  Boyne. 
In  1707  he  settled  at  Wesel  and  devoted  himself 
to  historical  composition.  His  great  work, 
'L'Histoire  d'Angleterre'  (1724),  was  very  ani- 
mated, but  impartial,  and  contains  much  solid 
information.  The  style  is  clear,  the  facts  are 
methodically  arranged,  and  he  is  always  careful 
to  cite  his  authorities.  It  embraces  the  period 
from  the  invasion  of  the  Romans  to  the  accession 
of  William  and  Mary,  but  continuations  by  other 
pens  were  afterward  added. 

Rapp,  rap  (Johann)  George,  German  sec- 
tary, founder  of  the  communistic  society  called 
Harmonites :  b.  Iptingen,  Wiirtemberg,  i  Nov. 
1757;  d.  Economy,  Pa.,  7  Aug.  1847.  He  studied 
in  the  village  school,  became  a  linen  weaver,  and 
even  before  1783,  when  he  married,  had  religious 
doubts  and  visions,  and  dated  his  "complete  sur- 
render" from  the  year  1782.  His  peculiar  religi- 
ous ideas  were  so  tinged  with  political  socialism 
that  his  followers  were  persecuted  by  the  Ger- 
man government;  and  in  1803  he  emigrated. 
In  the  next  year  he  founded  at  Harmony,  near 
Pittsburg,  a  communistic  colony,  where  work, 
unity,  equality,  and  celibacy  were  the  rule.  A 
new  colony,  called  New  Harmony,  was  founded 
on  the  Wabash  in  Posey  County,  Ind.,  in  1815 
and  was  sold  to  Robert  Owen  (q.v.)  in  1824 
when  Rapp  and  his  followers  returned  to  Penn- 
sylvania, founding  on  the  Ohio  River  the  town 
of  Economy  (q.v.).  Consult:  Nordhoff,  'Com- 
munistic Societies  of  the  United  States'  (1875)  ; 
Knortz,  'Die  Christlich-kommunistische  Ko- 
lonie  der  Rappisten'   (1892). 

Rapp,  Jean,  Count  of,  French  general:  b. 

Colniar,  Alsace,  27  April  1772;  d.  near  Lorrach, 
Baden,  8  Nov.  1821.  In  1788  he  entered  the  mil- 
itary service,  accompanied  Desaix  during  the 
campaigns  in  Germany  and  Egypt,  and  after 
Desaix  had  fallen  at  Marengo,  became  aide  to 
Bonaparte.  On  the  breaking  out  of  the  war 
against  Austria,  in  1805,  he  accompanied  Napo- 
leon, and  after  the  battle  of  Austerlitz,  where  he 
threw  the  Russian  guards  into  confusion  by  a 
bold  attack  with  his  cavalry,  he  was  made  briga- 
dier-general. For  distinguished  service  done  in 
1809  he  was  created  a  count  of  the  empire,  and 
in  181 1  received  the  cross  of  grand  officer  of  the 
Legion  of  Honor.  He  was  seven  years  com- 
mander of  Dantzic,  which  he  defended  after  the 
retreat  of  the  French  army  from  Russia,  till 
1814,  during  a  severe  siege  of  nearly  a  year,  in 
which  he  displayed  great  talent  and  brilliant 
courage,  and  not  till  all  means  of  defense  were 
exhausted,  and  he  was  compelled  by  famine,  did 
he  capitulate.  Returning  to  France  in  1814,  he 
was  received  with  distinction  by  Louis  XVIII., 
and  in  March  1815,  was  sent  against  Napoleon. 
But  when  the  defection  of  the  whole  army  ren- 
dered all  resistance  impossible,  Rapp  also  went 
over  to  Napoleon,  who  made  him  commander  of 
the  army  of  the  Rhine.  When  Louis  XVIII. 
returned  a  second  time  to  Paris  Rapp  was  par- 
doned, and  retained  the  command  of  the  5th 
division,  granted  him  by  Napoleon,  till  the  army 
was  disbanded.  After  his  death  appeared  the 
interesting  'Memoires  du  General  Rapp,  ecrits 
par  lui-meme>  (1823).  Consult:  Spach,  'Le 
General  Rapp'    (1856). 

Rapp,  Wilhelm,  German  American  jour- 
nalist:  b.   Germany    14  July    1828.     He   was   an 
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active  participant  in  the  German  revolutionary 
movement  of  1848,  and  in  1852  emigrated  to 
the  United  States  where  he  took  up  journaUsm 
as  his  occupation.  He  has  been  the  successful 
editor  of  the  "^Turnzeitung'  of  Philadelphia  and 
Cincinnati,  the  'Baltimore  Waechter'  (1857-61), 
(1866-72),  and  the  'Illinois  Staats  Zcitung' 
of  Chicago  (1861-6),  and  again  from  1891.  He 
is  the  author  of  'Recollections  of  the  German 
Fatherland  by  a  German-American.* 

Rappahannock,  rap-a-han'6k,  a  river  of 
Virginia,  formed  by  several  small  streams  which 
have  their  rise  in  the  Blue  Ridge.  It  flows 
east-southeast  into  the  Chesapeake  Bay,  which 
it  enters  about  25  miles  below  the  Potomac. 
It  is  about  250  miles  long  and  is  navigable  over 
90  miles  from  its  mouth.  The  upper  part  of 
its  course  is  through  a  mountainous  countrj', 
where  it  is  a  swiftly  flowing  stream  with  many 
rapids  and  low  falls.  At  Fredericksburg  (q.v.) 
is  a  fall  which  furnishes  extensive  water  power. 
From  Fredericksburg  the  river  becomes  a  tidal 
stream,  and  the  broad,  long  estuary  which  enters 
the  bay  is  navigable  for  the  largest  steamers. 
The  name  of  the  Rappahannock  is  associated 
with  many  of  the  events  of  the  Civil  War. 

Rappahannock    Station,     Battle    of.      In 

the  fore  part  of  Ocober  1863  Gen.  Lee 
maneuvered  the  Army  of  the  Potomac,  under 
Gen.  Meade,  from  the  Rappahannock  River  back 
to  Centreville.  Meade  resumed  the  offensive  19 
October,  and  in  several  encounters  pressed  Lee 
back  to  the  Rappahannock,  Lee  crossing  to  the 
south  side  of  the  river  and  disposing  his  army 
on  both  sides  of  the  Orange  and  Alexandria 
Railroad,  Ewell's  corps  on  the  right  and  A.  P. 
Hill's  on  the  left,  with  cavalry  on  both  flanks. 
A  part  of  Ewell's  corps  was  left  on  the  north 
side  of  the  river  at  Rappahannock  Station,  in 
an  intrenched  position  covering  the  pontoon- 
bridge,  the  railroad  bridge  having  been  de- 
stroyed. The  position  was  first  held  by  Gen. 
Hays'  brigade  and  four  guns,  to  which  was  sub- 
sequently added  Gen.  Hoke's  brigade,  under  Col. 
A.  C.  Goodwin.  The  whole  force  numbered 
about  2,000  men.  Lee  had  destroyed  the  rail- 
road from  Bristoe  Station  to  the  Rappahannock, 
a  distance  of  more  than  20  miles,  and  this  had 
to  be  rebuilt  before  Meade  could  follow  to  the 
river.  It  was  completed  as  far  as  Warrenton 
Junction  on  2  November;  supplies  were  brought 
up ;  and  on  the  morning  of  the  7th  Meade  ad- 
vanced to  cross  the  Rappahannock.  Gen. 
French,  with  the  left  wing  of  the  army,  moved 
upon  Kelly's  Ford,  five  miles  below  Rappahan- 
nock Station,  and  forced  a  passage  of  the  river 
(see  Kelly's  Ford,  Engagements  at),  while 
the  Fifth  and  Sixth  corps,  under  command  of 
Gen.  Sedgwick,  moved  along  the  line  of  the  rail- 
road, forming  line  about  midday  within  one  and 
a  half  miles  of  Rappahannock  Station,  the  right 
of  the  Fifth  corps  and  the  left  of  the  Sixth  on 
the  railroad.  Skirmishers  were  thrown  forward 
and  the  Confederate  position  reconnoitered,  and 
as  soon  as  it  could  be  ascertained  a  plan  of 
attack  was  formed.  The  works  to  be  carried 
consisted  of  two  redoubts,  connected  by  a  chain 
of  rifle-pits,  and  a  further  line  of  rifle-pits  ran 
from  the  left  redoubt  to  the  river  and  some  dis- 
tance along  it.  The  Fifth  corps  was  to  gain 
the  river  bank  on  the  left,  and  the  Sixth  on  the 
right,  in  order  to  establish  artillery  on  a  range 


of  high  ground  in  front  of  the  works  and  drive 
the  men  from  them.  The  river  bank  was 
gained  both  on  the  right  and  left,  artillery  put 
in  position,  and  the  works  shelled,  but  at  dusk 
no  impression  had  been  made,  the  Confederate 
guns  had  not  been  silenced,  nor  had  the  in- 
fantry been  driven  from  the  works.  Gen.  Rus- 
sell, temporarily  commanding  Wright's  division 
of  the  Sixth  corps,  said  that  he  could  carry  the 
works  by  assault,  and  he  was  ordered  to  do  it. 
It  was  now  after  dusk ;  artillery  fire  was  kept 
up ;  Russell  led  parts  of  Ellmaker's  and  Upton's 
brigades,  in  all  2,117  men  and,  under  a  heavy 
fire  of  musketry  and  canister,  went  over  the 
works  in  a  very  few  minutes,  capturing  1,303 
officers  and  men,  the  four  guns,  1,225  stands  of 
arms,  and  seven  battle-flags.  A  part  of  the  Fifth 
corps  on  the  left  joined  in  the  assault.  Gen. 
Wright  says  in  his  report  that  this  was  the  first 
case  during  the  war  of  an  intrenched  position 
being  carried  on  the  first  assault,  and  one  of 
Gen.  Lee's  biographers  writes  that  it  was  the 
saddest  chapter  in  the  history  of  the  Army  of 
Northern  Virginia.  Gen.  Hays,  with  nearly  300 
of  his  men  and  about  130  of  Hoke's,  escaped. 
The  Union  loss  was  413  killed  and  wounded, 
and  six  missing.  Gen.  Lee  reports  his  loss  as 
6  killed,  39  wounded,  and  1,629  captured  or  miss- 
ing, some  of  the  missing  being  probably  killed 
or  wounded.  Lee  now  abandoned  his  design  of 
attacking  Gen.  French,  who  had  crossed  at  Kel- 
ly's Ford,  burned  the  end  of  the  pontoon-bridge 
remaining  in  his  possession,  the  north  end  of  it 
having  been  captured  by  Russell,  and  fell  back 
during  the  night  to  Alountain  Run.  Gen.  Meade 
crossed  the  remainder  of  his  army  over  the  Rap- 
pahannock on  the  8th  and  moved  to  Brandy  Sta- 
tion, and  Lee  crossed  to  the  south  side  of  the 
Rapidan.  Consult:  'Official  Records,'  Vol. 
XXr\T. ;  Humphreys,  'From  Gettysburg  to  the 
Rapidan';  the  Centurv  Company's  'Battles  and 
Leaders  of  the  Civil  War,'   Vol.  IV. 

E.  A.  Carman. 
Rap'pists.     See  Harmonists. 
Rapto'res,   an   old   name   in    classification, 
variously  limited,  for  the  predatory  birds.     See 
Birds  of  Prey. 

Raratonga,  ra-ra-tong'ga,  or  Rarotonga. 
an  island  in  the  South  Pacific  Ocean,  belonging 
to  the  group  of  Cook  Islands   (q.v.). 

Rarey,  John  S.,  American  horse  tamer:  b. 
Franklin  County.  Ohio,  1828;  d.  Cleveland, 
Ohio,  4  Oct.  1866.  In  early  life  he  showed  a 
marked  fondness  for  horses  and  skill  in  their 
management,  which  he  later  developed  by  study 
and  close  association  with  them.  In  1856  he 
went  to  Texas  to  further  his  knowledge  and 
upon  his  return  to  Ohio  engaged  in  startling 
exhibitions  of  his  skill.  In  training  or  taming 
the  horse  his  methods  were  always  prompted 
by  a  humane  spirit,  the  use  of  the  lash  not  being 
resorted  to  unless  in  extreme  cases.  In  1861 
he  visited  England,  Russia  and  other  European 
countries,  where  his  mastery  over  the  wildest 
steeds  amazed  and  delighted  his  vast  audiences. 
Rar'itan,  a  river  in  New  Jersey,  the  head- 
waters of  which  are  in  the  northern  part  of  the 
State.  It  enters  Lower  New  York  Bay  through 
Raritan  Bay.  The  latter  is  really  the  broad 
mouth  of  the  Raritan  River.  The  river  is 
navigable  to  Brunswick  Landing,  about  twq 
miles  above  New  Brunswick. 
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Rascal  Leaf-crumpler,  the  leaf-folding 
caterpillar  of  a  phyticid  moth  injurious  to  many 
American  fruit-trees,  as  the  apple,  cherry,  plum 
(qq.v.),  etc. 

Rash,  an  eruption  on  the  skin.  The  com- 
monest rashes  are  those  of  the  specific  fevers, 
the  crimson  rash  of  measles,  the  scarlet  rash 
of  scarlet  fever,  the  rose-spots  of  typhoid  fever, 
etc.  But  there  are  also  numerous  eruptions 
due  to  disordered  states  of  the  body,  and  apart 
altogether  from  any  infectious  disease;  such  are 
nettle-rash  and  the  like. 

Rashi,  ra'she,  properly  Rabbi  Salomon- 
Ben-Isaak,  sometimes  erroneously  called 
Jarchi,  the  most  famous  of  French  rabbins: 
b.  Troyes  about  1040;  d.  1105.  Entering  the 
Jewish  school  in  Worms  he  made  astonishing 
progress  in  ancient  languages,  philosophy,  niedi- 
cine,  and  astronomy.  His  skill  in  explaining 
the  Holy  Scriptures  and  the  Talmud  was  so 
remarkable  that  his  contemporaries  honored  him 
with  the  titles  of  interpreter  of  the  law  and 
prince  of  interpreters.  To  satisfy  his  longings 
after  knowledge  he  undertook  an  extensive  tour 
through  Italy,  Greece,  Palestine,  Egypt,  Persia, 
and  Germany,  where  he  was  particular  in  visit- 
ing the  towns  which  possessed  learned  Jewish 
schools.  The  literary  treasures  thus  collected 
he  introduced  into  his  writings,  which  were 
received  at  the  time  with  the  greatest  enthu- 
siasm, and  are  still  held  in  high  estimation.  His 
most  famous  work  is  a  commentary  on  the 
Pentateuch.  He  also  wrote  commentaries  on 
the  prophets,  the  Talmud,  and  various  treatises 
on  miscellaneous  subjects.  Consult:  Zunz, 
'Zeitschrift  fiir  die  Wissenschaft  des  Juden- 
thurns*    (1822). 

Rask,  rask,  Rasmus  Christian,  Danish 
scholar:  b.  Brendekilde,  island  of  Funen,  22 
Nov.  1787;  d.  Copenhagen  14  Nov.  1832.  He 
studied  at  the  University  of  Copenhagen,  under- 
took a  journey  to  Sweden  and  Russia,  to  in- 
crease his  acquaintance  with  the  northern  lan- 
guages; and  in  1808,  after  a  two  years'  stay  in 
Iceland  became  assistant  in  the  academical 
library  of  Copenhagen.  His  fame  as  a  linguist 
is  founded  upon  such  works  as  'An  Introduc- 
tion to  the  Knowledge  of  the  Icelandic  or  Old 
Norse  Tongue*  (1811)  ;  an  edition  of  Biornonis 
Haldorsen's  'Icelandic  Dictionary'  (1817)  ;  'In- 
struction in  the  Anglo-Saxon  Tongue' ;  and 
'Researches  as  to  the  Origin  of  the  Old  Norse 
or  Icelandic.'  In  1822  he  was  appointed  pro- 
fessor of  literary  history  at  the  University  of 
Copenhagen,  and  subsequently  professor  of 
Oriental  languages  and  librarian  to  the  univer- 
sity. During  this  period  he  published,  among 
other  works,  a  Spanish  Grammar;  'Instruction 
in  the  Friesland  Tongue'  ;  'On  the  Antiquity 
and  Genuineness  of  the  Zendavesta.' 

Raskol'niks,  or  Rascobiicians,  the  name 
applied  collectively  to  all  the  dissenters  from 
the  orthodox  church  of  Russia,  the  Greek-East- 
ern Church.  The  schism,  or  raskol,  was  affected 
at  two  different  times  principally;  first  during 
the  17th  century  upon  the  occasion  of  tlie  re- 
vision of  the  Testaments  by  Patriarch  Nikou 
(1652-8)  at  Moscow:  and  upon  the  further 
revision  and  the  usurpation  of  secular  powers 
by  Peter  the  Great  (1689-1725).  On  both  these 
occasions  great  bodies  of  Raskolniks,  refusing  to 
comply    with    the    reforms    instituted,    left    the 


church  and  set  up  their  own  religious  com- 
munities. The  general  characteristic  of  all  the 
Raskolniks  is  conservatism.  Differing  from  the 
English  dissenters  who  have  usually  instituted 
some  reform  in  the  creed  or  the  ritual  of  the 
body  from  which  they  seceded,  the  Raskolniks 
secede  because  they  wish  to  cling  to  their  old 
customs  and  beliefs  and  do  not  agree  to  inno- 
vations in  the  orthodox  church. 

The  Raskolniks  are  of  two  great  classes, 
each  of  which  is  subdivided  with  endless 
schisms,  and  dissenting  sects,  more  or  less  an- 
tagonistic to  each  other.  The  Popovtzi,  those 
who  have  priests,  pops,  in  Russian ;  and  the 
Bezpopovtzi,  or  those  who  have  no  priests.  Of 
these  the  Bezpopovtzi  are  the  more  numerous, 
the  most  aggressive  and  the  least  conservative. 

The  Popovtzi  have  not  changed  from  the 
beliefs  of  their  old  church.  They  are,  for  the 
most,  inoffensive  and  tolerant,  and  have  lately 
been  treated  by  the  state  with  less  severity 
than  before.  Under  Alexander  II.  they  were 
allowed  to  reopen  their  churches  and  to  build 
new  ones.  A  certain  measure  of  civic  rights  was 
also  granted  them,  together  with  liberty  of 
religious  services.  This  branch  of  the  Popovtzi, 
known  as  the  Edinovertzi,  have  a  bishop,  who 
resides  at  Moscow.  Another  and  much  smaller 
class  denounce  the  Czar  and  the  Established 
Church  and  for  that  reason  are  treated  as 
dangerous  fanatics. 

The  Bezpopovtzi  are  much  more  inimical  to 
the  State  and  the  Church.  They  believe  that 
the  present  age  is  one  of  the  anti-Christ,  that 
the  authorities  to-day,  both  temporal  and 
spiritual,  are  his  servants  and  that  therefore 
it  would  be  sin  to  recognize  their  authority. 
They  have  no  priests  among  themselves,  as 
they  believe  that  every  Christian  is  a  priest,  in 
support  of  which  they  quote  Rev.  i.  6,  and  that 
churches  are  unnecessary,  since  a  Christian's 
body  is  a  temple,  based  upon  i  Cor.  iii.  16. 
Some  of  the  principal  sects  of  the  Bezpopovtzi 
are:  Doukhobors  (q.v.),  who  in  some  respects 
resemble  the  early  Quakers ;  the  Vozdykhantzi, 
who  hold  that  the  world  at  present  is  under  the 
reign  of  the  Holy  Ghost,  whom  they  worship 
by  prayers  and  sighing ;  the  Philippines,  who 
observe  only  two  sacrametits,  the  Lord's  Sup- 
per and  Baptism ;  the  Straimiki,  who  believe 
the  promises  of  the  Lord  concerning  the  Church 
are  already  fulfilled  and  that  we  are  living  in 
the  first  era  of  the  resurrection ;  the  Molokaneh 
and  the  Obschie  (the  latter  being  communists), 
who  reject  all  external  rites;  and  the  anarchistic 
Khlisti  and  Skoptzi.  These  latter  two  sects  are 
the  most  feared  and  hated  by  the  Russian 
Church  and  State.  The  Khlisti  are  ascetics 
and  practise  many  fanatical  rites  under  the 
direction  of  their  prophets  and  prophetesses, 
one  being  that  of  bodily  scourge.  The  Skoptzi 
carry  the  beliefs  of  the  Khlisti  to  an  even 
greater  extreme,  mutilating  their  bodies  in  hor- 
rible manner  in  the  frenzy  of  their  rites.  The 
Khlisti  and  Skoptzi  are  treated  as  criminals  and 
transported  to  Siberia  by  the  government ;  other 
sects  of  the  Bezpopovtzi  are  denied  many  of  the 
civil  rights  enjoyed  by  the  Popovtzi,  are  closely 
watched  by  the  police  and  are  much  feared  by 
the  government. 

The  Raskolniks,  as  a  whole,  are  not  allowed 
to  worship  in  public  except  in  their  own  chapels 
and  churches,  which  latter  must  be  of  distinctly 
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different  appearance  from  the  Eastern-Greek 
churclies ;  they  are  not  allowed  to  propagate 
their  beliefs,  to  open  their  convents,  or  to  take 
any  part  in  public  processions,  either  private  or 
official.  The  number  of  Raskolniks  in  Russia 
has  been  variously  estimated  as  from  five  to 
fifteen  millions.  According  to  one  writer  in 
1890  they  were  thus  accounted :  the  Popovtzi, 
three  millions;  the  Spiritual  Christians,  two 
millions ;  the  Khlisti  and  Skoptzi  seventy-five 
thousand ;  other  sects  of  Bezpopovtzi,  nine  mil- 
lions. (See  Russian  Religions.)  Consult:  Gard- 
ner, •Faiths  of  the  World'  ;  Mouravieff,  'His- 
tory of  the  Church  of  Russia'  (London,  1842)  ; 
and  any   encyclopaedia  of  religious  beliefs. 

Raso'res,  an  obsolete,  artificial  group  of 
birds,  the  "scratchers,"  represented  by  such 
forms  as  the  fowls,  partridges,  grouse^  pigeons, 
etc.,  which  were  long  ago  assigned  to  various 
natural  orders  and  families. 

Raspail,  ras-pa-e,  Frangois  Vincent, 
French  politician  and  scientist:  b.  Carpentras 
29  Jan.  1794;  d.  Arcueil  7  Jan.  1878.  He  went 
in  1816  to  Paris,  where  he  took  part  in  the  July 
revolution  of  1830,  and  later  established  a  jour- 
nal, 'Le  Reformateur,'  which  in  1834  was  sup- 
pressed by  the  government,  while  in  1835  its 
editor  was  condemned  to  a  six  months' 
imprisonment.  On  24  Feb.  1848,  at  the  head  of 
a  mob,  he  penetrated  to  the  council  chamber  of 
the  provisional  government,  which  he  compelled 
forthwith  to  proclaim  the  republic.  He  then 
founded  'L'Ami  du  Peuple,'  later  called  'Demo- 
cratic Pacifique,'  in  which  he  proclaimed 
Jacobin  principles.  On  15  May  he  was  a  leader 
of  the  invaders  of  the  Palais  Bourbon  and  the 
hall  of  the  national  assembly ;  for  this  he  was 
condemned  to  six  years  in  prison,  but  in  1855 
the  sentence  was  commuted  to  banishment.  He 
lived  in  Brussels,  but  returned  to  France  under 
the  amnesty  of  1859,  was  elected  to  the  Corps 
Legislatif  in  1869,  retired  to  private  life  during 
the  Commune,  and  from  1876  was  a  member  of 
the  Chamber  of  Deputies.  Among  his  works 
were:  <.\nnales  des  Sciences  d'Observation* 
(1829-30)  ;  'Recherches  Chimiques  et  Physiques 
sur  le  Developpement  des  Tissus  Vegetaux' 
(1827)  ;  'Systeme  Nouveau  de  Physiologie 
Vegetale  et  de  Botanique*  (1836);  'Histoire 
Naturelle  des  Ammonites'  (1842)  ;  <Nouvelles 
Etudes  Scientifiques  et  Philologiques'  (1865)  ; 
'Reformes  Sociales'   (1872). 

Raspberry,  a  general  name  for  those 
shrubs  of  the  genus  Rubus,  whose  fruits  sep- 
arate from  the  receptacle  upon  attaining  ma- 
turity. They  are  natives  of  the  north  tem- 
perate zone  and  are  especially  numerous  in 
Europe  and  America.  They  are  characterized 
by  their  perennial  underground  parts,  usually 
biennial  spiny  stems  which  bear  fruit  the  second 
season  and  then  die.  Several  species  are  valued 
for  ornamental  purposes  but  the  three  following 
are  the  most  important  because  of  their  edible 
fruits,  for  which  the  plants  are  widely  cultivated 
especially  in  the  United  States  and  Canada. 
The  European  raspberry  {R.  idcrtts).  which  has 
been  cultivated  in  Europe  for  several  centuries, 
was  among  the  earliest  European  fruits  intro- 
duced into  America,  but  it  has  not  made  an 
equal  headway  with  the  next  species  because  it 
has  a  very  extended  period  of  ripening,  and  is 
more  adapted  to  the  a.-nateur  than  to  the  com- 


mercial berry-grower.  Its  fruits,  either  red  of 
yellow,  are  of  the  best  quality,  but  the  plants  are 
considered  somewhat  tender  in  northern 
climates.  The  American  red  raspberry  (i?. 
strigosus)  resembles  the  preceding  species  in 
habit  and  color  of  fruit,  but  is  rather  inferior 
in  quality.  This  defect,  however,  is  offset  by 
its  great  productiveness,  "cropping"  qualities, 
hardiness  and  ready  adaptability  to  many  con- 
ditions. Having  been  in  cultivation  for  only 
about  half  a  century,  its  quick  development  to 
the  rank  of  a  leading  small-fruit  augurs  still 
greater  possibilities.  The  black  raspberry  or 
blackcap  (R.  occidcntalis)  is  the  most  impor- 
tant species  of  its  genus,  since  it  is  hardy,  pro- 
ductive, adaptable  to  many  soils  and  conditions, 
and  its  fruits,  being  firm,  are  useful  for  shipping 
considerable  distances  or  for  evaporating  as 
well  as  for  canning  and  eating  fresh.  It  was 
introduced  into  cultivation  in  1832,  since  when 
several  hundred  varieties  have  been  offered  for 
sale. 

The  red  raspberries  are  propagated  by  means 
of  suckers,  or  root-cuttings.  The  former  may 
appear  at  any  time  throughout  the  growing  sea- 
son; the  latter  may  be  made  by  thrusting  a 
spade  deeply  into  the  ground  around  well  estab- 
lished plants  and  thus  severing  the  roots,  each 
piece  of  which  will  produce  a  new  plant.  With 
new  or  scarce  varieties  the  plants  are  often 
dug  up,  the  roots  cut  in  small  pieces  and  rooted 
under  glass.  In  the  field  the  plants  are  usually 
set  not  less  than  S  by  5  feet  or  4  by  6  feet  apart. 
In  the  former  case  cultivation  is  given  each 
way;  in  the  latter  only  one  way  after  the  plants 
are  two  years  old,  the  rows  becoming  more  or 
less  continuous  from  the  growth  of  suckers. 
The  former  is  generally  preferred. 

The  black  raspberry  does  not  produce  suckers, 
except  at  the  crown,  but  the  tips  of  the  canes 
bend  over  until  their  tips  reach  the  ground  and 
become  covered  and  develop  roots.  Other  buds 
near  the  end  may  develop  short  stems  which 
also  become  rooted.  These  "tips"  are  severed 
for  planting,  sometimes  in  autumn  but  usually 
in  spring,  and  are  set  somewhat  farther  apart 
than  the  red  varieties.  There  is  a  hybrid  group 
of  raspberries  which  propagate  by  both  tips 
and  suckers  or  root  cuttings,  usually  by  the 
latter.  They  are  supposed  to  be  derived  from 
the  black  and  the  American  red  species,  but 
since  they  are  common  in  the  wild  state  and  are 
fairly  stable,  they  are  often  called  R.  neglecius. 
Several  varieties  have  been  widely  cultivated. 
Their  fruit  ranges  from  purple,  through  reds 
to  yellow. 

Raspberries  succeed  best  upon  deep,  moist, 
but  well  drained  loamy  soils ;  the  blacks  upon 
the  heavier  and  the  reds  upon  the  lighter.  The 
more  retentive  of  moisture  the  soil  is  the  better, 
since  the  fruit  ripens  at  a  time  when  water  is 
often  scarce.  Hence  the  addition  of  humus  is 
often  desirable.  It  may  be  most  easily  obtained 
in  the  form  of  stable  manure  and  green  manures, 
such  as  clover  grown  at  least  one  year  before 
planting.  The  ground  should  be  plowed  as 
deeply  as  possible  without  turning  up  the  sub- 
soil, and  after  harrowing,  the  plants  set.  Clean 
cultivation  both  ways  is  usually  practised  until 
midsummer  when  a  cover  crop  of  crimson  clover 
or  some  shallower  rooting  plant  is  sown  to  be 
turned  under  the  following  spring.  Sometimes, 
however,  other  crops,  such  as  potatoes,  carrots, 
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beets,  etc.,  which  are  not  tall,  are  grown  between 
the  rows  for  one  or  perhaps  two  years.  Wood 
ashes,  muriate  of  potash,  superphosphates,  and 
ground  bone  are  favorite  sources  of  potash  and 
phosphoric  acid.  With  adequate  tillage  during 
the  summer,  spring  plowing  may  be  avoided. _ 

The  pruning  of  the  red  varieties  consists  in 
pinching  back  the  shoots  during  the  first  season, 
allowing  only  about  five  canes  to  grow  in  each 
stool  in  after  years,  avoiding  the  pinching  of 
shoots  unless  the  soil  is  very  strong  and  the 
growth  rampant,  and  cutting  out  the  old  canes 
as  soon  as  they  have  fruited.  The  pruning  of 
the  blackcaps  consists  in  pinching  off  the  tips 
as  soon  as  they  have  reached  a  height  of  about 
21  inches  to  make  the  canes  stocky  and  self-sup- 
porting, and  shortening  in  the  branches  to  about 
i8  inches  the  following  spring.  This  latter 
amounts  to  thinning  and  should  be  carefully 
done. 

For  market  the  fruit  should  never  be  picked 
until  after  the  dew  has  dried  and  should  be 
shipped  to  market  in  small  packages.  Red 
rasplierries  are  usually  marketed  in  pint  baskets. 
Black  raspberries,  specially  for^  canning,  are 
often  gathered  by  jarring  the  ripe  fruits  into 
aprons  with  boxes  attached,  the  fruit  being  passed 
through  a  fanning  mill  to  blow  away  the  leaves, 
etc.  Generally,  however,  the  picking  is  done  by 
hand  with  red  raspberries  and  with  both  kinds 
for  the  best  markets. 

Among  the  numerous  insects  which  feed 
upon  the  raspberry  are  two  species  of  cane- 
boring  beetles,  Agrilns  ruficollis  and  Obcrea 
himaculata;  wilting  of  the  canes  is  usually  the 
first  indication  of  their  presence,  and  cutting 
the  injured  ones  is  the  only  remedy  recom- 
mended. The  snowy  tree-cricket  (CEcantlius 
nivcus,  etc.)  often  lays  its  eggs  in  the  stems, 
but  is  considered  to  be  a  beneficial  insect  otlier- 
wise,  since  its  food  consists  largely  of  plant- 
lice.  Several  caterpillars  and  other  foliage- 
chewing  insects,  such  as  the  raspberry  saw-fly 
{Sclandria  rubi),  occasionally  prove  trouble- 
some, and  some  of  the  stink-bugs  reveal  their 
presence  by  their  disagreeable  flavor  when  in- 
advertently eaten.  General  remedies  have  been 
recommended  for  these  insects.  (See  Insecti- 
cide.) Several  so-called  plant  diseases  have 
been  reported  upon  the  raspberry.  The  orange 
rust  has  never  been  successfully  combated  ex- 
cept by  digging  out  and  burning  plants  attacked 
by  it ;  and  anthracnose  has  been  held  in  check 
by  spraying.     (See  Fungicide.) 

Consult:  Bailey,  'Cyclopedia  of  American 
Horticulture'  (New  York,  igoo-2)  ;  Card, 
'Bush-Fruits'  (New  York,  iSgg)  ;  Saunders, 
'Insects  Injurious  to  Fruits'  (Philadelphia, 
1889)  ;  Smith,  'Economic  Entomology'  (Phila- 
delphia, 1896;)  and  numerous  bulletins  of  Agri- 
cultural   E.xperiment   Stations. 

M.  G.  K.MNS, 
Crop  Expert. 

Raspberry  Vinegar,  a  refreshing  summer 
beverage  and  cooling  drink  for  invalids,  com- 
posed of  raspberry  juice,  vinegar,  and  sugar. 

Raspe,     ras'pe,    Rudolph     Eric,     German 

mineralogist  and  author:  b.  Hanover  1737:  d. 
Muckross,  Donegal,  Ireland,  1794.  In  1767  he 
was  made  professor  in  the  Collegium  Caro- 
linum  of  Cassel,  and  curator  of  the  Landgrave's 
museum  of  coins  and  antiquities.     He  published 


at  this  time  papers  on  mineralogy  and  geology. 
In  1775  he  went  to  England,  where  he  was  vari- 
ously employed,  generally  as  a  mining  expert. 
He  published  in  1783  'Baron  jMiinchhausen's 
Narrative  of  his  Marvelous  Travels  and  Cam- 
paigns in  Russia,'  founded  in  part  on  the 
hunting  stories  of  one  Baron  von  i\Iinichhauscn, 
of  Hanover.  His  work  appears  as  chapters 
ii.-vi.  of  the  later  Miinchhausen.     See  Munch- 

HAUSEN. 

Rassam,  ras-s;ini',  Hormuzd,  Turkish  arch- 
a;ologist :  b.  Mosul,  Asiatic  Turkey,  1826.  Hav- 
ing formed  the  acquaintance  of  Layard  (q.v.) 
in  1845  when  the  latter  was  begining  his  explo- 
rations of  the  remains  of  Nineveh,  Rassam 
accompanied  him  on  his  return  to  London  and 
entered  Oxford  University,  after  which  he  went 
with  Layard  on  several  archaeological  expedi- 
tions. In  1851  Rassam,  upon  commission  from 
the  British  Museum,  collected  for  that  institu- 
tion a  number  of  specimens  of  Assyrian  art, 
particularly  a  series  of  sculptures  representing 
the  lion  chase.  In  1864  the  British  government 
despatched  him  on  a  mission  to  Abyssinia  to  se- 
cure from  King  Theodore  the  release  of  their 
consul,  Mr.  Cameron,  and  others  held  prisoners ; 
but  he  was  himself  taken  prisoner  and  held 
until  the  defeat  of  Theodore's  army  by  Sir  R. 
Napier  in  1868.  After  1876  he  resumed  his  col- 
lections for  the  British  Museum,  the  most  not- 
able of  which  were  the  bronze  gates  of  Balawat, 
dating  from  Shalmanezer  II.,  858-824  B.C.,  and 
the  "Abu-Habba  tablet,"  from  the  temple  of  the 
sun-god  in  Sippar,  recording  the  restoration  of 
the  temple  by  Nabu-apal-iddin.  The  British 
Museum  was  also  enriched  by  his  discovery  of 
5,000  tablets  representing,  probably,  the  library 
of  an  ancient  Babylonish  king.  Rassam  pub- 
lished a  'Narrative  of  the  British  Mission  to 
Theodore'  (1869)  ;  'Asshur  and  the  Land  of 
Nimrod'    (1897). 

Rasse,  ras,  a  small  arboreal  civet  (Vivcr- 
ricula  malaccensis),  which  is  widely  distributed 
in  southeastern  Asia  and  the  Malayan  islands ; 
and  long  ago  became  naturalized  in  Madagascar. 
It  is  slender,  agile  in  tree-climbing,  has  no 
erectile  mane,  and  lives  in  holes  in  rocky  and 
brushy  districts.  In  confinement  it  is  easily 
tamed  and  feeds  on  small  animals,  which  it 
catches  w^ith  cat-like  dexterity.  Hence  it  is 
often  kept  in  houses  in  the  East  as  a  ratter,  and 
also  for  the  sake  of  its  civet,  which  is  arti- 
ficially removed  from  the  glands.  It  is  a  hand- 
some little  animal,  spotted  with  blackish  on  a 
gray  ground,  and  with  a  long  black-ringed  tail. 
Consult :  Blanford,  Jerdon,  Tennent,  and  other 
authorities   on   Oriental   zoology. 

Rasselas,  ras'e-las,  a  philosophical  ro- 
mance by  Dr.  Samuel  Johnson,  published  in 
1759.  Though  little  read  at  present  it  was  in 
the  i8th  century  the  most  popular  of  its  au- 
thor's works  and  was  translated  into  many 
modern  languages.  It  professes  to  relate  the 
story  of  Rasselas,  prince  of  Abyssinia,  who  with 
his  brothers  and  sisters  inhabits  a  Happy  Valley 
secluded  from  the  outside  world. 

Rassieur,  ras'se-er,  Leo,  American  lawyer: 
b.  Waden,  Prussia,  19  April  1844.  He  was 
graduated  at  the  Saint  Louis  Central  High 
School  in  i860.  During  the  Civil  War  he  vol- 
unteered as  a  private,  and  in  1865  was  raised 
to   the  rank  of  major.     In   1867  he  was  admit- 
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ted  to  the  Saint  Louis  bar  and  after  holding  office 
in  the  public  schools  was  elected  judge  of  the 
Probate  Court  (iSgg).  In  igoo  he  was  elected 
commander-in-chief  of  the  Grand  Army  of  the 
Republic. 

Rastatt,  ras'tat,  or  Rastadt,  a  town  of 
Baden,  German)',  on  the  river  Murg,  about  4 
miles  from  the  Rhine  and  about  15  miles  south- 
west of  Karlsruhe.  It  was  formerly  a  fortress 
of  the  first  rank,  but  in  1892  the  fortifications 
were  dismantled.  The  town  has  manufactures 
of  lace,  tobacco  and  cigars.  Population  in  1900, 
13,941.  Rastatt  was  the  scene  of  two  diplomatic 
congresses  in  the  i8th  century.  The  first 
congress  of  Rastatt  met  in  1713  to  arrange  terms 
of  peace  between  the  emperor  and  France,  then 
still  engaged  in  the  war  of  the  Spanish  Succes- 
sion. Peace  was  concluded  7  March  1714.  In 
accordance  with  the  terms  of  the  treaty  France 
gave  up  possession  of  the  towns  of  Kehl,  Frei- 
burg and  Breisach,  and  the  electors  of  Cologne 
and  Bavaria  were  reinstated  in  power.  The 
terms  of  the  treaty  of  Utrecht  (q.v.)  were  rat- 
ified. The  second  congress  of  Rastatt  met  in 
1797  for  the  purpose  of  terminating  hostilities 
between  France  and  the  Empire.  After  negotia- 
tions had  been  prolonged  for  more  than  a 
year,  war  broke  out  again  between  France 
and  the  allies  and  the  congress  suspended  its 
sessions  (April  1799).  As  the  French  repre- 
sentatives, Roberjot,  Bonnier  and  Debry  left  the 
city  on  the  evening  of  28  April,  they  were  set 
upon  by  a  company  of  hussars  wearing  the 
Austrian  uniform  and  the  first  two  were  mur- 
dered. Many  attempts  have  been  made  to  fix 
the  responsibility  for  the  deed.  Some  have 
ascribed  the  crime  to  the  Austrian  government 
which  was  desirous  of  obtaining  certain  papers 
in  the  possession  of  the  ambassadors ;  others 
maintain  that  the  murderers  were  French  emi- 
gres, while  others  still  assert  that  the  act  was 
instigated  by  Napoleon  and  other  leaders  of  the 
war  party  in  France  for  the  purpose  of  exasper- 
ating the  French  people  against  Austria. 

Rat,  any  of  several  large  rodents  of  the 
mouse  family  (see  Mouse),  especially  two  spe- 
cies of  "house-rats"  now  habituated  to  civiliza- 
tion in  all  parts  of  the  world.  The  black  rat 
(Musrallus)  is  of  light  and  slender  build, 
about  seven  inches  in  length,  usually  of  a  bluish 
black  color,  but  sometimes  grayish,  and  has 
quite  large  thin  ears.  The  brown  rat  (M. 
decuinaiius)  or  Norway  rat,  as  it  is  often  in- 
appropriately styled,  is  much  heavier  and 
larger,  with  short  rounded  ears  and  a  dull  brown 
color.  Both  species  are  believed  to  be  natives 
of  China,  but  the  black  rat  was  abundant  in 
Europe  at  least  as  early  as  the  13th  century. 
The  brown  rat  migrated  from  Western  China, 
entering  Russia  in  great  numbers  in  1727,  and 
from  there  quickly  spreading  over  Europe,  which 
was  fully  occupied  by  it  by  the  middle  of  the 
l8th  century.  By  its  greater  fecundity  and 
ferocity  it  quickly  overcame  the  black  rat,  which 
it  has  now  replaced  in  most  parts.  It  infested 
ships  and  by  this  means  has  been  carried  to  all 
parts  of  the  world.  Its  wonderful  capacity  for 
increase  (from  20  to  50  annually),  its  boldness, 
tough,  elastic  constitution  and  adaptable  nature, 
make  it  everywhere  dominant,  and  its  omnivor- 
ous habits,  voracity  and  destructiveness  fre- 
quently  lead    it   to   become   a   source   of   great 


annoyance,  loss  and  disease  about  human  habita- 
tions. The  ferocity  of  this  species  when  brought 
to  bay  is  well  known;  and  when  driven  by 
hunger  it  is  so  ravenous  that  neglected  babies 
have  been  known  to  be  killed  and  eaten  by  them, 
and  a  few  cases  are  recorded  where  even  able- 
bodied  men  have  suffered  a  like  fate  when  at- 
tacked by  hordes  of  rats.  They  are  also  agents 
in  the  spread  of  disease,  particularly  bubonic 
plague  and  trichinosis.  Against  their  many 
faults  may  be  set  the  solitary  virtue  that  they 
serve  a  useful  purpose  as  scavengers  in  the  city 
sewers,  etc.  The  albino  and  black  and  white 
pied  rats  sold  for  pets  by  bird  dealers  are  de- 
rived from  the  black  rat,  which  has  a  far 
milder  disposition. 

Rat-kangaroo.     See  Kangaroo. 

Rat  Portage,  Canada,  town  and  port  of 
entry,  Ontario,  at  the  outlet  of  the  Lake  of  the 
Woods,  and  on  the  Canadian  Pacific  Railway, 
130  miles  by  rail  east  of  Winnipeg.  It  is  the 
chief  town  of  the  Rainy  River  District,  and  the 
distributing  centre  for  the  neighboring  gold 
mines.  The  Winnipeg  River  with  a  fall  of  16 
feet  from  the  lake,  furnishes  inexhaustible  water 
power  for  sawmills,  flour-mills,  and  other  in- 
dustrial establishments.  The  neighboring  lake 
fisheries,  especially  of  sturgeon,  are  valuable. 
Pop.  (1S91)   1,806;  (1901)  5,202. 

Rat-tail,  one  of  the  pelagic,  cod-like  fishes 
of  the  genus  Macrourus,  specifically  Macrounis 
bairdi  of  the  coast-waters  of  the  eastern  United 
States. 

Ra'ta,  any  of  several  New  Zealand  trees 
of  an  Australasian  group  of  the  myrtle  family 
which  includes  the  local  ironwoods.  Foremost 
among  them  is  Mctrosidcros  robusta,  a  tall 
strong  tree,  of  very  hard  wood,  used  by  the  na- 
tives for  making  their  war-clubs,  and  by  the 
colonists  in  cabinet-work  and  in  ship-building. 
Another  species  (M.  Hoiida)  is  a  huge  climber. 
These  trees  have  very  showy  flowers,  usually 
red,  and  characterized  by  many  tall  erect 
stamens ;  and  .several  species  of  the  genus  are 
cultivated  as  ornamental  shrubs,  and  have  been 
acclimatized  in  other  parts  of  the  world. 
One  (M.  tormcntosa)  is  known  in  New  Zealand 
as  "fire-tree." 

Ratafia,  rat-a-fe'a,  a  French  cordial  fla- 
vored with  fruits ;  a  general  name  for  any 
liquor  flavored  with  fruit  syrups. 

Rat'any,  or  Rhatany.       See   Rattany. 

Ra'tel,  a  South  .-Vfrican  badger  {MeUhora 
capensis),  rather  larger  than  the  common  Euro- 
pean or  .-Xmerican  badger,  which  lives  in  burrows 
in  open  districts.  It  differs  from  the  Indian  honey- 
badger  (q.v.)  mainly  in  the  presence  of  a  dis- 
tinct white  line  along  its  sides,  from  the  nose  to 
the  hocks,  separating  the  black  underparts  from 
the  blanket-like  gray  of  the  back. 

Rath'bone  Sisters,  Order  of.     See  Orders, 

Religious. 

Ratichius,  ra-tik'i-us.  See  R.\tke,  Wolf- 
gang. 

Ratifica'tion,  in  law,  the  confirmation, 
sanction  or  approval  given  by  a  person  who  has 
arrived  at  his  majority  to  acts  done  by  him  dur- 
ing his  minority.  It  has  the  effect  of  giving 
validity  to  such  acts  as  would  be  otherwise 
voidable.     "  An  act  performed  by  one  lor  another, 
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is  adopted  as  his  own  act  when  by  him  ratified. 
Ratifications  are  either  express  or  iniphcd.  The 
former  arc  made  in  express  and  direct  terms  of 
assent;  the  latter  are  such  as  the  law  permits  for 
the  acts  of  the  principals." 

Ratio  (from  the  Latin  ratio,  meaning  reck- 
oning, calculation),  in  mathematics,  the  measure 
of  the  relation  which  one  quantity  bears  to  an- 
other of  the  same  kind ;  that  is,  the  number  of 
times  that  one  quantity  contains  another  re- 
garded as  a  standard.  This  is  found  by  dividing 
the  one  by  the  other.  The  quotient  or  ratio 
thus  obtained  is  the  proper  measure  of  the  re- 
lation of  the  two  quantities.  Some  mathema- 
ticians define  the  ratio  of  one  quantity  to  another 
as  the  quotient  of  the  first  quantity  divided  by 
the  second,  and  others  define  it  as  the  quotient 
of  the  second  quantity  divided  by  the  first.  The 
operation  of  finding  a  ratio  is  purely  numerical, 
and  the  resulting  ratio  is  consequently  an  ab- 
stract number.  Ratios  are  known  as  prime  or 
ultimate,  according  as  the  ratio  of  the  variable 
quantities  is  receding  from  or  approaching  to  the 
ratio  of  the  constant  quantities.  Proportion  is 
the  relation  of  equality  subsisting  bet\\;een  two 
ratios.     See  INLmhematics  ;  Proportion. 

Ration,  in  the  army  and  navy,  is  the  al- 
lowance of  provisions  given  to  each  officer,  non- 
commissioned officer,  soldier,  and  sailor.  In  the 
American  army  the  ordinary  ration  is  commonly 
supplemented  by  additional  articles  bought  with 
what  is  known  as  "the  company  fund,"  money 
derived  from  certain  allowances  made  to  the 
soldiers.  The  American  troops  and  sailors  are 
better  fed  than  any  in  the  world,  whether  in 
camp  or  war. 

Rationalism,  in  its  more  general  sig- 
nification, denotes  a  tendency  or  attitude  of 
thought,  either  on  the  part  of  an  individual  or 
an  age,  to  demand  that  prevailing  beliefs,  cus- 
toms, and  institutions  shall  be  subjected  to 
critical  e.\amination,  and  be  required  to  justify 
themselves  before  the  court  of  reason.  In  its 
more  specific  sense,  the  term  refers  to  the  doc- 
trines of  a  particular  school  of  philosophical 
thinkers,  which  flourished  mainly  in  France  and 
Germany  during  the  17th  and  i8th  centuries, 
and  which  regarded  reason  as  the  only  source  of 
certain  knowledge,  and  the  only  test  of  truth. 

In  the  general  and  more  popular  use  of  the 
term,  rationalism  is  equivalent  to  a  demand  for 
a  reasonable  explanation  in  scientific  terms. 
The  rise  of  rationalism  is  thus  in  many  re- 
spects identical  with  the  development  of  the 
scientific  spirit  of  inquiry.  As  such,  it  is  op- 
posed to  mysticism  and  supernaturalism.  Lecky, 
in  his  'History  of  the  Rise  and  Influence  of 
Rationalism  in  Europe,*  explains  the  word  as 
follows:  "By  the  spirit  of  rationalism,  I  un- 
derstand not  any  class  of  definite  doctrines  or 
criticisms,  but  rather  a  certain  cast  of  thought, 
or  bias  of  reasoning,  which  has  during  the  last 
three  centuries  gained  a  marked  ascendency  in 
Europe.  ...  At  present,  it  will  be  sufficient 
to  say,  that  it  leads  men  on  all  occasions  to 
subordinate  dogmatic  theology  to  the  dictates  of 
reason  and  of  conscience,  and.  as  a  necessary 
consequence,  greatly  to  restrict  its  influence  upon 
life.  It  predisposes  men,  in  history,  to  attribute 
all  kinds  of  phenomena  to  natural  rather  than 
miraculous  causes ;  in  theology,  to  esteem  suc- 
ceeding  systems   the   expressions  of  the   wants 


and  aspirations  of  that  religious  sentiment  which 
is  planted  in  all  men ;  and,  in  ethics,  to  regard 
as  duties  only  those  which  conscience  reveals  to 
be  such."  Between  the  claims  of  revealed  re- 
ligion and  the  spirit  of  rationalism  the  conflict 
has  been  especially  sharp  and  long-continued. 
This  opposition  shows  itself  even  before  the 
birth  of  Christianity  in  almost  all  of  the  older 
religions.  In  Greece,  for  example,  where  re- 
ligion was  only  to  a  very  slight  extent  em- 
bodied in  dogmas,  the  philosophers  were  never- 
theless frequently  charged  with  atheism,  or 
with  perverting  and  destroying  the  national  re- 
ligion through  their  rationalistic  teachings. 
With  the  establishment  of  the  Christian  Church, 
the  doctrines  of  religion  were  explicitly  declared 
to  be  above  reason,  and  to  rest  upon  a  higher 
authority  than  human  reason  could  afford. 
Nevertheless,  from  time  to  time  there  arose 
thinkers  within  the  Church  itself  who  strove  to 
reduce  the  theological  doctrines  to  a  rationalistic 
basis,  interpreting  them  in  such  a  way  as  to 
minimize  or  destroy  the  supernaturalistic  ele- 
ments which  they  contained.  Of  these  mediaeval 
rationalists  Abelard  (q.v.),  1079-114^,  is  per- 
haps the  most  famous.  It  was  not  until  the 
iStli  century,  however,  that  rationalism  became 
strong  enough  and  bold  enough  to  make  open 
war  upon  the  prevailing  theological  beliefs  and 
doctrines.  This  century  was  called  the  age 
of  enlightenment,  and  in  it  the  demand  arose 
on  all  sides  that  everything  should  be  explained 
in  terms  of  the  clear  and  distinct  ideas  of  rea- 
son, that  mysteries  and  superstitions  should  be 
abolished,  that  the  authority  of  church  and 
state  should  be  limited  and  subordinated  to  the 
principles  of  reason  and  the  interest  of  the  indi- 
vidual members  of  society.  The  Dcistic  move- 
ment in  England  is  especially  noteworthy  as 
maintaining  the  right  of  individual  free  thought 
in  matters  of  religion,  and  as  attacking  the 
abuses  and  absurdities  in  the  existing  theological 
creeds.  Lord  Herbart  of  Cherbury  and  John 
Locke  may  be  regarded  as  forerunners  of  Eng- 
lish Deism  (q.v.).  The  best  known  representa- 
tives of  the  movement  are  John  Toland  (1670- 
1729),  Anthony  Collins  (1676-1729),  Matthew 
Tindal  (1657-1733),  Thomas  Chubb  (1679- 
1747),  and  Thomas  Morgan.  The  influence  of 
tliis  movement  was  felt  throughout  Europe.  In 
Voltaire  it  found  a  spokesman  of  extraordinary 
literary  power  who  had  also  the  courage  to 
carry  its  principles  to  its  logical  conclusions. 

The  spirit  of  rationalism,  in  so  far  as  it 
represents  the  claims  of  free  scientific  inquiry, 
may  be  said  to  have  already  won  its  triumph. 
This  triumph  too,  it  must  be  admitted,  was 
largely  the  result  of  the  enthusiastic  zeal  of  the 
apostles  of  the  enlightenment.  Nevertheless, 
the  spirit  of  modern  inquiry  has  been  profoundly 
modified  in  many  respects  during  the  19th  cen- 
tury. In  the  first  place,  it  has  lost  the  narrow- 
ness and  hardness  that  it  necessarily  exhibited 
so  long  as  a  large  share  of  its  strength  was 
expended  in  negative  criticism  and  in  making 
war  upon  prevailing  creeds  and  institutions.  In 
addition,  it  has  been  transformed  by  the  his- 
torical and  evolutionary  conceptions  that  have 
become  dominant  in  every  field  of  inquiry,  lead- 
ing men's  thoughts,  to  problems  of  genesis  and 
origin,  and  .so  to  understand  and  sympathize 
with  much  that  appeared  absurd  and  unmeaning 
to    the    older    rationalists.     The     l8th    century 
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rationalists  regarded  the  world  as  static ;  they 
looked  at  each  thing  as  it  actually  stood  before 
them  in  their  own  day,  and  judged  it  by  the 
unfailing  standard  tliat  each  individual  was 
supposed  to  possess  in  the  clear  and  distinct 
ideas  of  his  own  individual  reason.  The  his- 
torical point  of  view  has  brought  with  it  a 
broader  conception  of  reason  and  what  is  ra- 
tional :  it  has  taught  us  that  it  is  only  in  the 
light  of  its  origin  and  function  that  a  thing  can 
properly  be  judged,  and  that,  accordingly,  there 
may  be  a  truer  rationality  in  historical  creeds, 
beliefs,  and  institutions  than  in  the  self-con- 
fidence of  the  individual  of  clear  and  distinct 
ideas  who  ventures  to  criticize  what  he  does  not 
understand. 

The  philosophical  doctrine  known  as  rational- 
ism owes  its  origin  to  Descartes  (1596-1650), 
and  has  its  home  mainly  in  France  and  Ger- 
many, while  empiricism  (q.v.),  the  theory  to 
which  it  was  directly  opposed,  flourished  mainly 
in  England.  The  rationalistic  school  take 
mathematical  demonstration  as  the  perfect  type 
of  knowledge,  and  seek  to  model  their  pro- 
cedure in  all  fields  of  inquiry  on  what  they 
assumed  to  be  its  method.  From  the  chaotic 
and  contradictory  material  supplied  by  sense- 
perception  they  believed  that  real  knowledge, 
science,  could  not  be  attained.  Mathematics, 
however,  reaches  its  results  in  independence  of 
such  a  source.  It  begins  with  fundamental 
principles  and  conceptions  which  are  self-evi- 
dent, and  proceeds  by  means  of  logical  analysis 
and  reasoning  to  show  what  further  results  are 
necessarily  involved  and  implied  in  the  starting- 
point.  Now.  the  rationalistic  thinkers  maintain 
that  what  has  been  achieved  in  this  particular 
science  may  be  carried  out  universally  by  the 
application  of  the  same  method.  That  is,  the 
true  method  of  knowledge  consists  in  first  dis- 
covering by  analysis  the  fundamental  truths  that 
lie  at  the  basis  of  all  thinking.  These  truths  are 
not  derived  from  experience,  but,  like  the  mathe- 
matical axioms  and  first  principles,  are  native  to 
the  mind,  innate  ideas  or  a  priori  truths  that 
are  the  starting-points  for  all  demonstration 
and  all  science.  When  these  are  once  discov- 
ered, it  is  the  further  task  of  philosophy  to  de- 
duce by  logical  reasoning  the  further  results 
that  follow  from  them.  In  this  way  the  ration- 
alists supposed  that  it  was  possible  to  arrive  at 
conclusions  in  philosophy  that  are  as  demon- 
strably certain  as  the  propositions  of  geometry. 

Besides  Descartes,  the  chief  representatives 
of  rationalism  are  Spinoza  (1632-77),^  who 
adopted  the  geometrical  form  of  proof  in  his 
chief  work,  the  'Ethics';  Leibnitz  (1646-1715), 
and  Christian  Wolff  (i679-i754)-  The  'ast 
mentioned  philosopher,  though  the  least  origi- 
nal, exercised  a  great  influence  over  the  thought 
of  Germany  by  his  terminology,  and  by  the  sys- 
tematic way  in  which  he  divided  the  field  of 
philosophy  into  the  so-called  sciences  of  rational 
cosmology  or  physics,  rational  psychology,  and 
rational  theology.  The  first  of  these  seeks  to 
furnish  demonstrative  proof  of  the  fundamental 
nature  of  the  physical  universe;  for  example, 
that  it  is  limited  in  space,  had  a  beginning  in  time, 
made  up  of  indivisible  parts,  etc.  _  Rational  psy- 
chology sets  out  from  the  conception  of  the  soul 
as  a  spiritual  substance  and  attempts  to  prove 
that  it  ncccssarilv  follows  as  a  result  of  this  in- 
itial conception,  that  the  soul  is  simple,  indivis- 


ible, indestructible,  and  therefore  immortal,  and 
moreover,  that  it  possesses  certain  faculties,  such 
as  those  of  representation,  desire,  as  essential 
to  its  true  nature.  In  like  manner,  rational 
theology  dealt  in  the  same  a  l>riuri  and  deductive 
way  with  the  various  proofs  for  the  existence 
and  attributes  of  God.  This  was  the  form  of 
rationalism  in  which  Kant  was  educated,  and 
it  is  against  these  so-called  rationalistic  sciences 
that  he  directs  his  attack  in  the  dialectic  of  the 
'Critique  of  Pure  Reason.'  The  criticism  of 
Kant  was  so  penetrating  and  thorough-going 
that  it  annihilated  at  a  blow  the  claims  of  ra- 
tionalism. It  did  this  by  pointing  out,  in  terms 
that  could  neither  be  mistaken  nor  denied,  the 
falsity  of  the  assumptions  upon  which  this  phil- 
osophical theory  rests.  Kant  (q.v.)  is  thus  the 
destroyer  and  finisher  of  rationalism. 

Consult:  Lecky,  'History  of  the  Rise  and 
Influence  of  Rationalism  in  Europe'  ;  Stephen, 
'History  of  English  Thought  in  the  Eighteenth 
Century'  ;  White,  'The  Warfare  of  Science  and 
Religion'  ;  Paine,  'Age  of  Reason'  ;  Cairns, 
'Unbelief  in  the  Eighteenth  Century'  (1881); 
Descartes.  'Discourse  on  Method'  ;  'Meditations 
on  the  First  Philosophy'  ;  Zeller.  'Geschichte 
der  deutschen  Philosophic  seit  Leibnitz'  ;  Win- 
delband,  'History  of  Philosophy'  (translated  by 
J.  H.  Tufts)  ;  Kuno  Fischer,  'Geschichte  der 
neueren  Philosophic,'  Vol.  III.;  Kant,  'Critique 
of  Pure  Reason.'  j.   e.   Creighton, 

Professor  of  Philosophy,  Cornell  University. 

Rationalists.     See  Religious  Sects. 

Ratisbon,  rat'is-bon  (Regensburg,  ra'gens- 
boorg),  Bavaria,  Germany,  8j  miles  by  rail 
northeast  of  Munich,  partakes  of  the  artistic  ten- 
dencies of  the  latter.  Chief  among  its  public 
buildings  and  institutions  are  the  Gothic  cathe- 
dral, library,  art-gallery,  seminaries  and  glass- 
staining  factory.  Trade,  facilitated  by  its  favor- 
able position  on  the  Danube,  is  considerable. 
Ratisbon  suffered  much  from  bombardments 
at  various  periods  of  its  history,  especially  in 
1800,  when  it  was  stormed  by  the  French.  Pop. 
(1900)  45.426. 

Ratitae,  ra-ti'te,  a  group  of  birds  broadly 
characterized  as  having  a  non-carinate  sternum 
and  little  or  no  power  of  flight.  The  group 
originally  was  one  of  the  two  grand  divisions 
of  Ares,  embracing  all  those  whose  sternum  had 
no  keel,  as  opposed  to  Carinatcc  (q.v.)  ;  but  this 
character  alone  will  not  define  the  Ratitiv  as  at 
present  constituted  by  the  researches  of  Gadow 
and  accepted  by  ornithologists  generally.  Its 
place  is  as  a  subdivision  of  the  Ncornithes  (q.v.) 
co-ordinate  with  the  Odontolcw  {hesperornis, 
etc.)  and  the  Carinatcr;  and  the  sum  of  many 
anatomical  peculiarities  distinguishes  the  group, 
which  consists  of  the  ostriches,  cassowaries, 
kiwis,  moas,  rocs  (Mpyornis),  and  perhaps 
some  of  the  fossil  birds  of  Patagonia  whose 
relationships  are  not  yet  perfectly  clear.  Tlie 
conspicuous  feature  of  all  these  is  the  rudiment- 
ary condition  of  the  wings,  so  that  the  ratites  are 
well  designated  flightless  birds,  the  disappear- 
ance of  the  tail,  and  the  great  prominence  of  the 
functions  and  development  of  the  legs  and  feet. 
These  features  are  believed  to  be  the  result  of 
changes,  very  long  continued,  from  ancestors 
which  possessed  the  power  of  flight  and  have 
lost  it  by  disuse,  and  in  adaptation  to  life  upon 
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plains  and  deserts.  Consult:  Evans,  'Birds' 
(igoo);  Newton,  'Dictionary  of  Birds'  (1893- 
96)  ;  Stejneger,  'Standard  Natural  History,' 
Vol.   IV.    (1885). 

Ratke,  rat'ke,  Wolfgang  (better  known  by 
his  Latinized  name  of  Ratichius),  German  edu- 
cator; b.  Wilster,  Holstein,  18  Oct.  1571  ;  d.  Er- 
furt 27  April  163s.  He  was  trained  in  the 
Johanneum  at  Hamburg  and  the  University  of 
Rostock.  Between  1603  and  161 1  he  lived  in 
Holland  and  was  the  inaugurator  of  a  new  plan 
of  school  reform.  The  essence  of  his  system 
was  to  discard  the  old  memory  and  rote  method 
of  teaching  children ;  to  interest  them,  by  pre- 
senting things  to  their  observation,  and  after- 
wards, names  —  a  reversal  of  the  method  then 
in  vogue ;  to  teach  them  their  mother  tongue 
first  and  thence  proceed  to  foreign  languages. 
At  first  he  met  with  little  success  in  propa- 
gating his  views.  In  1618,  however,  he  settled  at 
Kiithen,  Anhalt,  and  Prince  Ludwig  von  Anhalt 
furnished  him  with  the  means  of  opening  a 
school  to  be  conducted  according  to  his  own 
ideas.  Owing  to  certain  faults  of  his  own,  as 
well  as  to  the  unsettled  religious  condition  of 
Germany  at  that  time  he  was  obliged  to,  leave 
Kothen  and  settled  at  Magdeburg  in  1721.  Here 
he  made  a  second  failure  and  afterward  led  a 
somewhat  wandering  life.  But  his  influence 
upon  his  contemporaries  and  posterity  was  much 
greater  than  would  be  supposed  from  the  failure 
of  his  own  attempts  to  put  his  plan  in  practice. 
Consult:  Krause,  'Wolfgang  Ratke,  im  Licht 
seiner  und  seiner  Zeitgenossen  Briefe'  (1872); 
Schumann,  'Die  echte  Methode  W.  Ratkes' 
(1876). 

Raton,  ra-ton',  N.  M.,  city,  county-seat  of 
Colfa.K  County;  on  the  Atchison,  Topeka  & 
Santa  Fe  railroad ;  about  130  miles  northeast 
of  Santa  Fe  and  eight  miles  south  of  the  north- 
ern boundary  of  the  Territory.  In  the  vicinity 
are  extensive  coal  fields.  It  is  the  commercial 
and  industrial  centre  of  a  large  region  devoted 
chiefly  to  farming  and  stock  raising.  It  has 
railroad  shops,  stock  yards,  grain  elevators, 
wholesale  houses,  and  brick  and  lumber  yards. 
Pop.   (1890)    1,255;   (1900)   3,540. 

Rattan',  a  product  of  Calamus  rotang,  a 
scandent  palm  of  Ceylon,  but  also  found  in 
India  and  Burma.  While  this  species  fur- 
nishes the  best  commercial  rattan,  there  are 
nearly  200  species  in  this  genus,  inhabiting  trop- 
ical and  subtropical  Asia,  Africa,  and  Austra- 
lia. The  most  important  species  other  than  the 
above  are  C.  rndcntnm,  C.  pachystcmonus,  and 
C.  radiatus,  abounding  throughout  the  damp 
forests  of  Ceylon  up  to  3,500  feet  elevation.  C. 
rotang,  and  the  first  two  species  named  above 
are  manufactured  into  a  great  variety  of  useful 
articles  such  as  baskets,  chairs,  the  hoods  of 
carts,  and  when  split  into  strips,  can  be  twisted 
into  cordage  of  great  strength.  C.  rotang  is  often 
used  in  eastern  countries  for  rope  bridges,  or,  used 
entire,  is  stretched  across  rivers  as  the  supports 
of  suspension  bridges;  and  is  also  employed 
for  the  manufacture  of  Malacca  canes.  In  China 
rattan  is  a  favorite  material  for  cordage,  and 
the  material  also  enters  into  the  manufacture  of 
umbrella  handles  and  ribs,  and  as  a  substitute 
for  whalebone.  The  cane  is  used  for  saddlery 
and  harness  and  for  wickcrwork  helmets,  said 
to  be  sword-proof.    The  two  smaller  species  (C. 


pachystanoniis  and  C.  radiatus)  are  largely  em- 
ployed in  the  manufacture  of  baskets  for  the 
Ceylon  tea  gardens,  used  in  picking  the  tea 
leaves.  C.  radiatus  supplies  the  material  for 
chair  bottoms,  being  split  into  thin  strips.  In 
fact  the  many  uses  of  rattan  in  eastern  countries 
are  almost  nameless.  In  the  United  States  rat- 
tan is  largely  used  for  manufacturing  chairs 
and  other  furniture,  for  chair-seating,  baby- 
carriage  bodies,  baskets,  floor  mattings,  brooms, 
corset-stays,  whips,  and  many  other  uses  of 
minor  importance.  The  "reed"  used  in  raffia 
fancy-basket  manufacture,  a  recent  fad  in  this 
country,  _  is  the  split  inner  portion  of  rattan 
dressed  in  cylindrical  form  like  the  true  reeds. 
See  also  Fibre.  Chas.  Richards  Dodge, 

U.  S.  Government  Fibre  Expert. 

Rat'tany,  or  Rhatany,  a  coarse  plant  of 
the  genus  Kranicria  and  order  Polygaltr,  native 
to  the  Andean  table-lands.  The  roots  have  me- 
dicinal value  as  an  astringent,  and  serve,  espe- 
cially in  Portugal,  to  color  wines  ruby-red.  This 
property  is  due  to  the  presence  of  ratanhia  tan- 
nic-acid.  The  root-bark  also  contains  an  almost 
insoluble  free  red  substance  called  ratanhia-red. 

Rattazzi,  riit-tat'se,  Marie  Studolmine  de 
Solms,  French  novelist:  b.  Waterford,  Ire- 
land, 1833;  d.  Paris  February  1902.  She  was 
the  daughter  of  Sir  Thomas  Wyse,  British  am- 
bassador to  Greece,  and  Letitia,  eldest  daughter 
of  Lucien  Bonaparte.  She  was  married  to  Ur- 
bano  Rattazzi  (q.v.)  in  1863,  and  to  M.  de  Rute 
in  1877.  Twice,  in  1852  and  1864,  she  was  e.xiled. 
She  wrote  much  in  prose  and  verse,  and  was  a 
prominent  figure  in  the  politics  and  society  of  the 
Second  Empire  salons.  Among  her  works  were  : 
'Les  Mariages  d'une  Creole'  (1864)  ;  'Si 
j'etais  Reine'  (1868)  ;  'L'Aventurier  des  Col- 
onies' (18^5),  a  drama;  and  the  volume  of 
tales,   'Enigme   sans  Clef    (1894). 

Rattazzi,  Urbano,  Italian  statesman:  b. 
Alessandria  29  June  1810;  d.  Frosinone  5  June 
1S73.  He  studied  law  at  Turin  and,  after  prac- 
tising with  marked  success  at  the  capital  and 
at  Casale,  was  elected  a  member  of  the  Sardm- 
ian  parliament  from  his  native  town  in  1848. 
He  allied  himself  with  the  liberal  party  and 
attained  such  speedy  recognition  that  in  August 
he  was  made  minister  of  public  instruction.  He 
left  office  after  a  few  days,  but  in  December  of 
the  same  year  assumed  the  portfolio  of  the 
interior  under  Gioberti,  exchanging  it  later  for 
that  of  justice.  On  the  fall  of  the  Gioberti 
ministry,  Rattazzi  was  entrusted  with  the  for- 
mation of  a  new  cabinet  (February  1849)  but 
the  disaster  of  Novara  in  the  following  month 
robbed  him  of  power.  From  democrat  he  now 
turned  moderate  liberal  and  formed  the  party 
of  the  left  centre  whose  coalition  with  the  right 
centre  under  Cavour  (q.v.),  the  so-called 
"connubio,"  brought  about  the  fall  of  the 
d'Azeglio  cabinet  in  November  1852  and  the 
organization  of  a  new  ministry  by  Cavour. 
Rattazzi  gave  up  the  presidency  of  the  Cham- 
ber to  become  in  1853  minister  of  justice,  and 
later,  of  the  interior,  and  in  the  second  capacity 
precipitated  a  bitter  struggle  with  the  clerical 
party  by  the  introduction  of  a  law  providing  for 
the  partial  secularization  of  church  property 
and  restricting  the  influence  of  the  religious  as- 
sociations.    He  left  the  cabinet  in   1858  but  in 
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July  of  the  following  year,  after  Villafranca, 
succeeded  Cavour  as  head  of  the  cabinet,  only 
to  give  place  to  his  predecessor  within  six 
months.  He  opposed  the  cession  of  Savoy  and 
Nice  to  France,  became  president  of  the  lower 
chamber  in  the  first  Italian  parliament  and  in 
March  1862  succeeded  Ricosoli  in  the  govern- 
ment, retaining  for  himself  the  portfolios  of 
foreign  affairs  and  of  the  interior.  His  course 
in  checking  the  patriotic  agitation  against  the 
Austrians  in  Lombardy  and  the  papal  rule  in 
Rome,  brought  him  great  unpopularity  and  in 
December  i86j  he  retired  from  oflice.  Once 
more  he  succeeded  Ricosoli,  as  premier,  in 
1867,  but  again  had  to  yield  to  the  storm  of 
popular  anger  aroused  by  his  hostile  attitude 
toward  Garibaldi  (q.v.)  and  he  resigned  in 
October  of  the  same  year. 

Rat'tigan,  Sir  William  Henry,  English 
jurist:  b.  Delhi,  British  India,  4  Sept.  1842. 
He  was  educated  at  King's  College,  London ; 
admitted  to  the  bar  in  1873 ;  served  four  times 
as  judge  of  the  chief  court  of  Punjab:  was  ad- 
ditional member  of  the  supreme  legislative  coun- 
cil of  India  1892-3,  and  member  of  the  Punjab 
legislative  council  1898-9.  In  1895  he  was 
knighted  and  since  1901  he  has  been  member 
of  Parliament  for  northeast  Lanarks.  He  has 
published  'De  Jure  Personarum'  (1873)  ;  'The 
Science  of  Jurisprudence'  (3d  ed.  1892)  ;  'Pri- 
vate International  Law*   (1895)  ;  etc. 

Rattlesnake,  a  distinctively  American 
group  of  poisonous  serpents  characterized  by 
a  peculiar  horny  rattle  appended  to  the  tail. 
They  belong  to  the  suborder  Solcnoglypha,  all 
the  members  of  which  are  poisonous  and  have 
the  fang-bearing  maxillary  bones  erectile.  To 
tin's  suborder  belong  the  Old  World  families  of 
Vipcridcc  (vipers)  and  the  Crotalida,  or  pit- 
vipers,  which  inhabit  both  hemispheres.  The 
latter  have  the  maxillary  bone  deeply  excavated 
to  lodge  a  sensory  pit  of  unknown  function 
opening  on  the  face  between  the  eye  and  nostril. 
There  are  two  subfamilies,  the  Lachcsincc,  which 
have  no  caudal  rattle,  and  the  Crotaliiia,  or  rat- 
tlesnakes. The  former  includes  the  copper- 
head, water  moccasin  and  fer-de-lance  (qq.v.), 
the  banana  snake,  whose  presence  in  bunches  of 
this  fruit  so  often  causes  consternation  on  fruit 
ships  and  in  storage  houses,  and  numerous  oth- 
ers of  tropical  America,  India,  and  the  Malay 
Islands. 

The  CrotaliiKC,  or  rattlesnakes,  represent  the 
highest  type  of  serpent  development  and  spe- 
cialization. The  caudal  rattle,  from  which  they 
take  their  name,  consists  of  a  series  of  dry 
horny  epidermal  rings  .so  loosely  fitted  that  any 
movement  causes  them  to  knock  together  with 
a  sharp  rustling  rattle.  They  are  formed  in 
the  following  manner :  Several  of  the  terminal 
vertebrae  of  the  tail  are  coalesced  to  form  a 
dilated  vertically  enlarged  plate.  This  is  cov- 
ered with  a  thick  vascular  skin  so  cut  by  an 
annular  constriction  as  to  form  a  larger  an- 
terior, and  a  smaller  posterior  knob,  which  to- 
gether may  be  considered  to  be  a  mold  on 
which  the  joints  of  the  rattle  are  formed.  The 
epidermis  covering  this  region  is  especially 
thick,  and  in  the  young  snake  forms  a  button 
and  ring,  which  are  the  only  indications  of  the 
rattle.  When  the  snake  sloughs,  the  horny  cov- 
ering is  loosened  here  as  elsewhere  and  a  new 


layer  is  formed  beneath  it ;  but  instead  of  being 
cast  off  with  the  rest  of  the  epidermis,  the  open 
end  of  the  old  horny  ring  fits  over  and  by  its 
elasticity  clasps  the  new  knob  at  the  end  of  the 
tail,  and  by  this  means  remains  attached.  With 
each  subsequent  molt  a  new  ring  and  button 
are  added,  the  latter  serving  to  hold  its  prede- 
cessor in  the  series,  and  which  continue  to  in- 
crease in  size  with  the  growth  of  the  snake  and 
its  caudal  knob.  As  well-fed  snakes  may  slough 
3  or  4  times  a  year,  and  as  the  rings  sooner  or 
later  become  worn  out  and  detached,  it  is  evident 
that  the  popular  belief  that  the  number  of  joints 
in  the  rattle  indicate  the  years  of  the  snake's 
age  is  unfounded.  Rattles  of  more  than  12 
joints  are  rare,  but  one  having  21  is  known. 
When  the  snakes  are  irritated  or  angry,  the  end 
of  the  tail  is  more  or  less  elevated  and  vibrated 
rapidly,  producing  a  sound  audible  at  a  dis- 
tance of  30  or  40  paces.  Many  snakes,  both 
venomous  and  innocuous,  have  this  habit  of 
vibrating  the  tip  of  the  tail  when  angry  and 
many  have  a  hard  horny  spur  or  cap  at  its  end, 
but  no  others  retain  this  through  a  succession  of 
molts.  Many  fantastic  theories  have  been  pro- 
posed in  explanation  of  the  utility  of  the  rattle, 
but  it  is  probably  little  more  than  a  recognition 
character,  which  helps  to  bring  the  sexes  to- 
gether and  to  segregate  the  species.  However, 
it  is  probable  that  its  sounding  formerly  saved 
the  lives  of  many  rattlesnakes  by  warning  large 
animals  acquainted  with  their  deadly  powers 
from  the  vicinity,  but  since  the  advent  of  the 
white  man  it  has  had  a  precisely  opposite  re- 
sult. 

Poison. —  The  venom  apparatus  of  the  rat- 
tlesnakes is  the  most  complete  and  effective 
contrivance  imaginable  for  injecting  the  poison- 
ous fluid  into  the  circulation  of  a  victim.  The 
maxillary  bones  are  very  short  and  are  freely 
movable  on  an  articulation  with  the  prefontals. 
L^pon  them  are  attached  the  venom  fangs  at 
such  an  angle  that  with  the  movements  of  the 
ma.xillary  they  may  be  depressed  in  a  fold  of 
mucous  membrane  or  erected  vertically  in  the 
very  front  of  the  mouth  in  a  most  effective 
position  for  striking.  The  tooth  substance  of 
the  fang  is  folded  into  a  tubular  form,  with  an 
opening  at  the  base  to  receive  the  end  of  the 
venom  duct  and  another  near  the  front  face 
of  the  needle-pointed  tip.  Behind  the  functional 
fang,  which  may  be  nearly  an  inch  long  in  large 
snakes,  is  a  succession  of  smaller  reserve  fangs, 
which  become  functional  in  order  as  their  prede- 
cessors are  lost.  The  venom  gland,  which  cor- 
responds to  the  parotid  salivary  gland  of  other 
animals,  is  situated  on  the  cheek  and  has  a  duct 
running  to  a  sinus  at  the  base  of  the  fang.  .\\\ 
of  the  muscles  and  other  parts  are  so  arranged 
that  the  same  movements  that  open  the  mouth 
and  press  the  horizontal  pterygoid  bones  for- 
ward to  erect  the  maxillaries  with  their  fangs, 
also  compress  the  poison  gland  and  squeeze  out 
its  secretion.  Cope  describes  the  biting  move- 
ment as  threefold.  "First,  there  is  the  spring 
of  the  body,  which  never  exceeds  two  thirds  of 
its  length ;  second,  the  bite  proper,  caused  by 
the  seizing  of  the  jaws;  and,  third,  the  clutch 
with  the  fangs  themselves,  which  are  moved 
freely  backward  and  forward."  This  movement 
of  the  fangs  may  be  easily  seen  by  holding  a 
rattlesnake  so  that  it  cannot  strike,  when  drops 
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of  the  pale  yellow  venom  may  be  seen  to  fall 
from  their  tips  and  are  sometimes  blown  from 
the  mouth  by  forcible  expirations.  The  active 
principles  of  the  venom  are  several  soluble  pro- 
teids,  one  of  which  has  a  disorganizing  effect  on 
tissues  with  which  it  comes  in  contact  and 
another  is  a  powerful  heart  and  respiratory  de- 
pressor. The  immediate  effect  of  a  bite  is 
severe  burning  pain  followed  in  lo  or  15  min- 
utes by  prostration,  with  dizziness,  vomiting,  and 
cold  sweats ;  the  heart  action  is  very  feeble  and 
the  pupil  dilated.  This  condition  gives  way  in 
from  12  to  15  hours  to  one  of  fever  and  difficult 
respiration,  while  the  part  affected  becomes 
greatly  swollen  and  the  neighborhood  of  the 
wound  suppurates.  Death  may  occur  in  either 
of  these  stages  or  as  a  result  of  secondary  gan- 
grene. Treatment  to  be  effective  must  be 
prompt  and  thorough.  A  ligature  should  be 
applied  above  the  wound  and  the  latter  enlarged 
with  a  clean  knife  until  the  blood  flows  freely. 
Permanganate  of  potash,  bleaching  powder, 
chromic  acid,  silver  nitrate  or  other  substances, 
which  render  the  active  albumens  insoluble 
should  be  applied  to  the  wound.  Small  and  fre- 
quent doses  of  whiskey,  strychnine  or  ammonia 
should  be  administered  as  a  stimulant,  but  an 
excess  of  alcohol  may  increase  the  depression. 
Every  effort  should  be  made  to  press  or  draw 
the  poison  from  the  wound  before  the  ligature  is 
removed,  but  sucking  with  the  mouth  is  always 
dangerous. 

Sfccies  of  Rattlesnake. —  Of  rattlesnakes 
three  species  of  Sistrunis  and  16  of  Crotalus 
have  been  described,  three  of  which  are  South 
and  Central  and  the  rest  North  American.  None 
occur  in  the  West  Indies.  The  species  of  Sis- 
tntrus  are  small  snakes  with  the  snout  and 
frontal  region  of  the  head  covered  with  large 
plates.  The  ground  rattlesnake  or  massasauga 
(S.  catenatiis)  is  found  on  low  prairie  lands 
from  Ohio  and  Minnesota  southward,  but  is 
now  rare  or  exterminated  in  all  settled  parts. 
It  reaches  a  length  of  three  feet  and  is  not  con- 
sidered especially  dangerous.  About  six  young 
are  born  alive  in  September ;  and  this  is  one 
of  the  snakes  for  which  it  is  pretty  clearly 
established  that  the  newly  hatched  young  seek 
refuge  from  danger  in  the  mouth  and  gullet  of 
the  mother.  A  related  species  {S.  miliarius)  is 
found  in  the  Southern  States. 

In  the  genus  Crotalus  the  entire  top  of  the 
head  is  covered  with  small  scales.  The  com- 
mon or  banded  rattlesnake  (C.  horridus)  was 
formerly  abundant  throughout  the  entire  eastern 
United  States,  and  it  is  the  only  species  found 
in  the  New  England  and  Middle  States,  but  has 
been  largely  exterminated  by  the  white  man 
and  his  companion,  the  hog.  The  latter  in  roam- 
ing the  woods  in  search  of  mast,  etc.,  never  fails 
to  kill  and  devour  the  rattlesnake  whenever  pos- 
sible. It  is  commonly  believed  that  the  hog  is 
immune  to  snake-bites,  but  the  truth  is  that  the 
poison  is  dissipated  in  the  thick  skin  and  layer 
of  subcutaneous  fat,  and  never  reaches  the  vas- 
cular tissues  beneath.  This  rattlesnake  prefers 
sparsely  wooded  rocky  ridges  with  sunny  ex- 
posures and  in  such  localities  is  still  common 
in  the  mountains  from  Pennsylvania  to  Ten- 
nessee. It  is  a  sluggish  and  generally  peaceful 
creature  and  seldom  bites,  except  to  secure  food, 
unless  it  he  trod  upon  or  startled.  When  about 
to  strike  it  coils  with  the  head  in  the  middle  and 


elevated  and  the  rattle  sounding,  delivers  a  light- 
ning-like blow  and  immediately  re-coils  or  slowly 
retreats.  It  seldom  attacks  without  provocation, 
or  follows  a  foe.  All  kinds  of  small  mammals, 
especially  mice,  and  occasionally  birds  are  its 
food,  and  it  drinks  water  freely.  The  cold 
months  of  the  year  are  passed  in  hibernation  and 
frequently  large  numbers  of  these  snakes  con- 
gregate in  caves  or  beneath  rocks  for  this  pur- 
pose. Mating  takes  place  in  the  early  summer 
and  about  September  from  six  to  nine  young 
about  nine  inches  long  are  born  alive.  A  length 
of  five  feet  is  sometimes  attained,  but  ordinary 
examples  seldom  exceed  four.  Among  the  na- 
tural enemies  of  the  rattlesnake  are  the  king- 
snake  and  blacksnake,  birds  of  prey  and  herons. 
The  diamond  or  water  rattlesnake  (C.  adainan- 
teus)  reaches  a  length  of  upward  of  eight  feet 
and  a  circumference  of  fifteen  inches,  and  is  not 
only  the  largest  of  the  rattlesnakes,  but  the  bulki- 
est of  all  poisonous  snakes,  being  exceeded  in 
length  only  by  the  slender  snake-eating  cobra. 
It  inhabits  the  Southern  States  and  is  particu- 
larly abundant  on  the  Florida  Keys.  Except 
that  it  prefers  the  vicinity  of  water,  in  which  it 
swims  freely,  its  habits  are  much  like  those  of 
the  common  species.  Because  of  its  great  size, 
and  the  large  amount  of  venom  which  it  se- 
cretes, this  is  an  extremely  dangerous  reptile;  it 
is  also  sometimes  inclined  to  be  aggressive.  The 
prairie  rattlesnake  (C.  conHucntus)  inhabits 
most  parts  of  the  western  plains  and  deserts, 
and  is  exceedingly  abundant  in  unsettled  re- 
gions. This  is  the  species  which  plays  a  part 
in  the  famous  triple  alliance  of  prairie-dog,  owl 
and  rattlesnake,  which,  although  popularly  sup- 
posed to  be  a  most  amicable  arrangement,  is  at 
best  a  state  of  armed  neutrality  and  frequently 
of  open  warfare.  The  owls  and  snakes  seek  the 
burrows  of  the  marmot  as  safe  retreats  and 
nesting  sites,  as  well  as  for  the  purpose  of  feed- 
ing on  the  young  marmots,  while  the  latter  fre- 
quently show  their  resentment  of  the  intrusion 
in  a  variety  of  ways.  A  very  distinct  species  is 
the  horned  rattlesnake  (C  cerastes),  in  which 
the  superciliary  scales  are  produced  into  a  pair 
of  prominent  horns  surmounting  the  eyes.  It 
is  abundant  in  the  desert  region  of  the  South- 
west, especially  about  Death  Valley,  and  is 
known  in  Arizona  as  the  sidewinder  from  its 
peculiar  habit  of  retreating  sidewise  from  an  in- 
truder. Numerous  other  species  inhabit  these 
same  hot  dry  regions. 

Rattlesnakes  possess  a  certain  economic  im- 
portance. As  checks  on  the  increase  of  the 
native  mice  and  rats,  they,  in  common  with 
many  other  snakes,  perform  an  important  ser- 
vice. Their  venomous  qualities  are  such  a 
menace  to  man  and  beast  as  to  render  their 
destruction  both  expedient  and  certain  in  all 
thickly  settled  districts.  By  the  Indians  and  by 
the  whites  in  certain  parts  of  the  South  their 
flesh  is  relished ;  an  oil  or  salve,  supposed  by  the 
credulous  to  possess  peculiar  medicinal  virtues, 
is  claimed  to  be  manufactured  from  their  livers 
and  other  fatty  parts ;  and  the  use  of  the  skin 
for  making  purses,  belts  and  other  small  arti- 
cles is  well  known.  Certain  tribes  of  Indians 
employ  these  snakes  in  their  ceremonials  and 
others  formerly  poisoned  the  tips  of  their  war- 
arrows  with  rattlesnake  venom,  while  the  rat- 
tles always  figured  among  the  charms  of  the 
medicine-man. 
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Rattlesnake  Root.     See  Polygala. 

Rattlewing,  a  duck.      See  Golden-eye. 

Rau,  row,  Charles,  American  archaeolo- 
gist: b.  Vervien,  Belgium,  1826;  d.  Philadel- 
phia, Pa.,  25  July  1887.  He  was  educated  at 
the  University  of  Heidelberg  and  came  to  this 
country  in  1848,  where  he  engaged  in  teaching. 
From  1875  until  his  death  he  was  curator 
in  the  National  Museum  at  Washington,  D.  C., 
and  devoted  himself  to  the  study  of  American 
archaeology,  on  which  he  became  a  recognized 
authority.  He  wrote:  'Early  Man  in  Europe' 
(1876)  ;  'The  Palenque  Table  in  the  United 
States  National  Museum'  (1879)  ;  'Articles  on 
Anthropological   Subjects,   1853-1877'    (1882). 

Rauch,    rowH,   Christian   Daniel,    German 

sculptor:  b.  Arolsen,  Western  Germany,  2  Jan. 
1777;  d.  Dresden  3  Dec.  1857.  In  Arolsen  he 
received  his  first  instruction  in  art  froin  the 
sculptor  Valentin,  under  whom  he  executed  or- 
namental work  chiefly.  Going  to  Cassel  he  be- 
came a  pupil  of  Kulil,  the  sculptor,  and  was 
appointed  groom  of  the  chamber  in  the  king's 
household  at  Berlin.  This  gave  him  an  oppor- 
tunity of  advancing  in  his  art,  and  in  1802  he 
exhibited  his  'Sleeping  Endyirion'  and  mod- 
eled a  bust  of  Queen  Louise  (1804),  which  he 
subsequently  executed  in  marble  at  Rome.  In 
this  city  he  found  a  patron  in  Humboldt,  as 
well  as  in  the  first  sculptors  of  the  time,  Canova 
and  Thorwaldscn.  Among  his  Roman  work 
of  early  days  must  be  mentioned  the  busts  of  the 
poet  Werner,  and  the  life-sized  busts  9f  Queen 
Louise,  Count  Wenyerski,  and  the  painter  Ra- 
phael Mengs,  executed  under  the  commission 
of  Ludwig  of  Bavaria.  His  colossal  bronze 
statues  of  Bliicher  are  13  feet  in  height,  and 
he  also  executed  the  greater  part  of  the  12 
statues  in  iron  which  compose  the  national 
monument  at  Kreuzberg,  near  Berlin..  One  of 
his  finest  works  is  the  group  'Faith,  Hope 
and  Charity,'  which  he  presented  to  his 
native  town  Arolsen,  while  his  crowning  work 
as  a  portrait  and  historic  sculptor  is  his 
statue  of  Frederick  the  Great  at  Berlin  (1851). 
He  was  one  of  the  first,  if  not  the  very  first, 
among  German  sculptors  of  his  time,  combining 
in  his  work  the  pure  lines  of  transcendent  dig- 
nity and  grace  with  genuine  portraiture  of  the 
individual.  There  is  a  poetic  freedom  in  his 
conception  of  ideal  subjects  which  does  not  yet 
overstep  the  limits  of  truth  and  fidelity  to  na- 
ture, and  he  may  be  safely  styled  the  founder 
of  the  great  Berlin  school  of  sculpture.  Con- 
sult: Eggers,  'Chr.  D.  Ranch'  (1873);  'Ranch 
und  Goethe,  urkundliche  Mitteilungen'  (1880). 

Rauhes  Haus,  row'es  hows  (corrupted 
from  "Ruges  Haus"),  an  educational  and  benevo- 
lent institution  at  Horn,  near  Hamburg,  foimded 
in  1833  by  J.  H.  Wichern,  who  long  remained 
at  its  head.  It  is  connected  with  the  German 
Home  Mission,  and  besides  forming  a  refuge 
for  neglected  children,  receives  boarding  pupils 
from  the  higher  classes,  and  serves  as  a  train- 


ing school  for  those  wishing  to  become  tcacTiers, 
superintendents,  or  assistants  in  hospitals,  re- 
formatories, houses  of  correction,  and  the  like. 
It  is  supported  by  voluntary  contributions,  the 
profits  arising  from  the  productive  enterprises 
carried  on  in  connection  with  it,  and  the  fees  of 
the  richer  pupils.  In  1903,  about  go  poor  chil- 
dren were  receiving  instruction  within  its  walls. 
They  live  in  "families"  of  from  12  to  15,  each 
"family"  being  under  the  care  of  one  of  the 
adult  members  of  the  mission  training  school. 
The  educational  department  is  in  the  hands  of 
assistants,  who  also  take  part  in  the  instruction 
of  the  institution,  in  order  to  prepare  themselves 
for  the  work  of  the  Home  Mission  in  other  lo- 
calities. This  indeed  has  become  one  of  the  most 
important  features  of  the  work  carried  on  by  the 
Rauhes  Haus,  and  its  graduates  are  found  in 
every  field  of  charitable  work  in  Germany.  The 
whole  staff  of  assistants,  consisting  of  young 
men  of  20  to  29  years  of  age,  are  formed  into  a 
kind  of  society  (Briidcrscliaft).  Since  1844 
the  institution  has  carried  on  a  printing  and 
book-binding  business.  Its  organ  is  the  'Flie- 
gcnde  Blatter.' 

Raum,    rov.-m.     Green    Berry,     American 

lawyer:  b.  Golconda,  111.,  3  Dec.  1829.  He  was 
admitted  to  the  bar  in  1853:  removed  to  Kansas 
and  served  in  the  Union  army  in  the  Civil  War, 
rising  to  the  rank  of  brigadier-general  of  volun- 
teers. He  sat  in  Congress  1866-9;  was  com- 
missioner of  internal  revenue  1876-83,  and  United 
States  commissioner  of  pensions  1889-93.  He 
has  published :  'The  Existing  Conflict'  (1884); 
'History  of  Illinois  Republicanism'   (1900). 

Raumer,  row'mer,  Friedrich  Ludwig  Georg 
von,  German  historian:  b.  Worlitz,  near 
Dessau,  .^nhalt,  14  May  1781 :  d.  Berlin,  Ger- 
many, 14  June  1873.  He  studied  law  at  Halle 
and  Gottingen,  and  entered  the  Prussian  state 
service  in  1801.  In  1811  he  accepted  the  chair 
of  political  economy  at  Breslau,  and  in  1819  was 
called  to  Berlin.  He  was  for  some  time  secre- 
tary of  the  Berlin  Academy,  and  at  different 
times  between  1816-55  traveled  extensively 
through  Europe  and  the  United  States.  In  1848 
he  was  elected  to  the  Parliament  of  Frankfort, 
and  was  sent  to  Paris  as  ambassador.  He  was 
a  member  of  the  House  of  Lords  of  Prussia 
from  1851  until  his  death.  He  founded  and 
edited  in  1830-67  'Historisches  Taschenbucli.' 
The  first  scientific  historian  to  popularize  his- 
tory in  German,  Von  Raumer  wrote:  'Ge- 
schichte  der  Hohenstaufen  und  ihrer  Zeit' 
(1823-5);  'Geschichte  Europas  seit  deni  Ende 
des  15.  Jahrhunderts'  (1832-50)  ;  'Die  Vereinig- 
ten  Staaten  von  Nordamerika'  (1845)  ;  'Hand- 
buch   zur   Geschichte   der   Litteratur'    (1864-6), 

Raumer,  Karl  Georg  von,  German  geolo- 
gist and  educator,  brother  of  the  preceding:  b. 
Worlitz,  Germany,  9  April  1783 ;  d.  Erlangcn, 
Germany,  2  June  1865.  He  was  educated  in 
Gottingen,  Halle,  and  Freiberg,  and  in  181 1  be- 
came professor  of  mineralogy  at  Breslau,  was 
called  to  Halle  in  1819,  and  in  1827  settled  per- 
manently as  professor  of  natural  history  at  Er- 
langen.  He  published:  'Geognostische  Frag- 
mente*  (1811);  'Lehrbuch  der  allgcnieinen 
Geographic'  (1832);  'Geschichte  der  Pada- 
gogik'  (1843-51)  ;  etc.  Consult  his  autobiog- 
raphy (1866). 

Raumer,  Rudolph  von,  German  philologist, 
son  of  Karl  Georg  von  Raumer:  b.  Breslau.  Ger- 
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many,  14  April  1815;  d.  Erlangen,  Germany, 
August  1876.  He  was  privat-docent  at  Erlangen 
in  1S40-6;  professor  there  in  1846-76,  and  pub- 
lished: 'Untersuchungen  iiber  die  Urverwandt- 
schaft  der  semitischen  und  indo-europaischen 
Sprachen'    (1868  et  seq.)- 

Raupach,  row'paH,  Ernst  Benjamin 
Salomo,  German  dramatic  poet:  b.  Straupitz, 
near  Liegnitz,  21  May  1784;  d.  Berhn  18  March 
1852.  He  studied  at  Halle,  afterward  went  as 
a  tutor  to  Russia,  and  in  1816  obtained  a  chair 
in  the  philosophical  faculty  of  the  University  of 
Saint  Petersburg;  but  quitted  the  country  in  1822, 
and  after  various  changes  finally  settled,  in  1824, 
in  Berlin,  w-here  he  employed  himself  chiefly  in 
writing  for  the  stage.  His  dramatic  works  have 
been  collected  and  published  in  two  divisions, 
the  one  containing  his  comic  pieces,  under  the 
name  of  'Dramatische  Werke  komischer  Gat- 
tung'  (1828-35);  and  the  other,  *Dramatische 
Werke  ernster  Gattung'  (1830-43).  In  _  his 
earlier  works  he  was  an  imitator  of  Schiller, 
and  some  of  the  tragedies  belonging  to  this 
period,  such  as  'Die  Erdennacht,'  show  much 
real  power.  His  popular  success  was  consid- 
erable; but  his  dramas  became  more  and  more 
trivial  in  content.  They  display,  however,  con- 
siderable knowledge  of  stage  effect,  great  cre- 
ative power,  and  a  wealth  of  verbal  wit.  A  life 
of  the  dramatist  was  published  by  Pauline  Rau- 
pach (1853). 

Raupp,  rowp,  Karl,  German  painter:  b. 
Darmstadt  1837.  He  began  as  a  landscape 
painter,  and  between  1856  and  1858  studied 
genre  under  J.  Becker  at  Frankfort,  and  under 
Karl  Piloty  at  Munich  Academy  from  i860  to 
1865.  Subsequently  he  opened  a  studio,  taking 
private  pupils  in  painting,  and  in  1868  his  reputa- 
tion as  a  teacher  gained  for  him  the  position 
of  professor  in  the  art  school  at  Nuremberg, 
which  he  held  up  to  1879,  when  he  was  appointed 
professor  in  the  Academy  at  Munich.  Among 
his  works  may  be  mentioned:  'A  Boating  Party 
on  the  Chiem  See';  'Home  Before  a  Storm'; 
<A  Calm';  'Ave  Maria';  'Sport  and  Work'; 
'Starting  Home  from  the  Monastery  School.' 
Ravaillac,  Frangois,  fran-swa  ra-va-yak, 
French  assassin :  b.  Touvres,  near  Angouleme, 
1578 ;  d.  Paris  27  May  1610.  He  was  successively 
valet  to  an  attorney,  in  which  situation  he 
learned  to  read  and  write;  attorney's  clerk,  and 
schoolmaster.  He  could  never  succeed  in  any 
undertaking,  however,  and  was  thrown  into 
Angouleme  prison  for  debt,  where  he  remained 
for  a  considerable  time.  At  last  he  was  re- 
leased, and  turned  out  into  the  world  a  beggar. 
He  entered  the  order  of  the  Feuillants,  but  was 
expelled  shortly  afterward  as  a  visionary.  His 
naturally  gloomy  disposition  degenerated  into 
fanaticism  when  he  began  to  meddle  in  the  re- 
ligious controversies  that  distracted  France.  He 
came  to  consider  King  Henry  IV.  as  the  arch 
enemy  of  the  Church,  to  destroy  whom  would  be 
a  meritorious  work.  On  14  May  1610,  while  the 
king's  carriage  was  standing  in  the  street,  Ra- 
vaillac approached  and  stabbed  him.  He  was 
condemned  to  be  torn  to  pieces  by  four  horses, 
and  this  he  underwent,  previously  declaring  that 
he  had  no  accomplices  to  his  crime. 

Ravana,  ra'va-na,  in  Hindu  mythology  the 
Rakshasa,  who,  at  the  time  of  Rama,  ruled  over 
Lanka  or  Ceylon,  and,  having  carried  off  Sita, 
the  wife  of  Rama,  to  his  palace,  was  ultimately 


conquered  and  slain  by  the  latter.  He  is  de- 
scribed as  a  giant  with  10  faces,  who  in  conse- 
quence of  austerities  and  devotion,  had  obtained 
from  Siva  a  promise  which  bestowed  on  him 
immunity  from  the  power  of  demons  and  gods. 
Vishnu  became  incarnate  as  Rama,  and  hence 
killed  the  demon  giant,  whose  kingdom  had  been 
invaded  by  men  with  the  assistance  of  mon- 
keys, against  whom  Ravana,  in  scorn,  had  omit- 
ted to  make  any  stipulations  in  his  compact  with 
Siva. 

Raven,  a  typical  species  (Corvus  corax)  of 
the  crow  family  (Corzndcc),  of  which,  as  in- 
deed of  all  passerine  birds,  it  is  the  largest  rep- 
resentative. The  size  is  quite  variable,  but  is 
generally  about  two  feet  in  length  and  four  feet 
in  expanse.  Plumage,  bill,  and  feet  are  all 
black,  the  former  with  rich  purple  and  violet 
lustres,  but  duller  in  the  young  and  females, 
which  are  likewise  smaller.  The  raven  inhabits 
Europe,  a  large  part  of  Asia,  and  North  Amer- 
ica from  the  Arctic  Ocean  to  Guatemala.  In 
North  America  two  sub-specific  forms  are  found, 
C.  corax  siiuiatiis  being  the  western,  and  C. 
corax  princifalis  the  larger  northern  and  eastern 
race.  The  former  is  generally  abundant  in  the 
Rocky  Mountain  region;  the  latter  has  been 
largely  exterminated  in  the  eastern  United 
States,  but  is  still  found  in  many  inaccessible 
waste  and  mountain  districts  and  reaches  a  very 
large  size  in  Labrador  and  northward.  North- 
wardly the  raven  is  migratory,  but  may  with- 
stand tlie  cold  of  the  severest  winters,  as  it 
often  does  in  Canada  and  about  the  Great  Lakes. 

It  is  most  abundant  in  rocky  districts,  near 
the  banks  of  lakes  and  rivers,  and  is  generally 
seen  alone  or  in  pairs,  but  sometimes  in  small 
flocks  after  the  breeding  season ;  the  flight  is 
rapid,  elevated,  and  protracted,  often  sailing  for 
hours  at  a  time  at  a  great  height ;  on  the  ground 
the  gait  is  grave  and  dignified,  with  frequent 
opening  of  the  wings.  It  is  truly  omnivorous, 
but  by  preference  carnivorous,  eating  small  ani- 
mals of  all  kinds,  eggs,  and  young  birds,  carrion, 
dead  fish,  mollusks,  crustaceans,  insects,  nuts, 
and  berries.  The  European  raven  is  reputed  to 
destroy  young  rabbits  and  even  lambs.  It  dis- 
gorges indigestible  substances,  as  bones,  hair, 
and  feathers,  like  birds  of  prey.  It  is  very  wary 
and  cunning,  and  is  rarely  caught  in  traps  or 
shot  by  the  hunter,  but  it  often  falls  a  victim 
to  the  poisoned  baits  set  by  the  trappers  for  the 
fur-bearing  animals.  It  breeds,  according  to 
latitude,  between  January  and  June,  making  a 
rude  nest  on  inaccessible  cliffs  or  tall  trees,  re- 
pairing the  same  for  years  in  succession ;  the 
eggs  are  four  to  eight,  two  inches  long,  light 
greenish  blue  with  numerous  light  purple  and 
yellowish  brown  blotches,  especially  at  the  larger 
end ;  incubation  lasts  about  three  weeks,  and  the 
young  remain  in  the  nest  several  weeks  before 
they  are  able  to  fly,  fed  at  first  on  the  half 
digested  food  disgorged  by  the  parents ;  only 
one  brood  is  raised  in  a  year,  and  this  is  bravely 
and  successfully  defended  against  the  largest 
birds  of  prey.  The  raven  is  easily  domesticated 
by  kindness,  and  becomes  much  attached  to  its 
master,  following  him  like  a  dog.  Like  others 
of  the  family  it  can  be  taught  to  imitate  the 
human  voice  and  to  pronounce  a  few  words  with 
great  distinctness ;  but  the  natural  note  is  a 
deep,  hoarse  croak.  The  white-necked  raven 
(C.    cryptoleucus)    of    Mexico    and    the   south- 
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western  United  States  has  the  concealed  bases  of 
the  neck  feathers  pure  white.  Several  other 
raven-like  species  inhabit  Africa.  The  large  size, 
black  color,  mournful  croak,  charnel-house  hab- 
its, together  with  the  boldness,  sagacity  and  wari- 
ness of  the  raven  have  combined  to  make  it  an 
object  of  superstitious  fear  and  hate.  As  a 
bird  of  ill  omen  it  was  watched  by  the  ancient 
augurs  with  close  attention ;  it  holds  a  promi- 
nent place  in  mythology  and  folklore,  and  re- 
caives   frequent  notice  in  literature. 

Ravenel',  Harriott  Horry,  American  biog- 
rapher: b.  Charleston,  S.  C,  12  Aug.  1832. 
She  was  married  in  1851  to  St.  Julien  Ravenel 
M.D.  She  is  a  prominent  member  of  the  Society 
of  Colonial  Dames  of  America.  She  has  pub- 
lished 'Ashurst'  (1870);  'Life  of  Eliza  Pinck- 
ney'  (1896);  'Life  and  Times  of  William 
Lowndes    of    South    Carolina'     (igoi). 

Ravenel,  Henry  William,  American  bota- 
nist:  b.  Berkeley,  S.  C,  19  J^lay  1814;  d.  Aiken, 
S.  C,  17  July  1887.  He  was  graduated  from 
South  Carolina  College  in  i8j2,  made  a  life 
study  of  the  fungi  and  cryptogams  and  be- 
came one  of  the  best  botanical  authorities  in  the 
United  States.  He  made  a  critical  study  of  the 
phasnogams  of  South  Carolina,  was  botanist  of 
the  government  commission  to  Texas  in  1869, 
and  was  agricultural  editor  of  the  'Weekly  News 
and  Courier.'  The  genus  Ravcndia  of  the 
Urcdinea;  is  named  in  his  honor.  He  wrote : 
'Fungi  Caroliniani  Exsiccati'  (1853-60);  and 
with  M.  C.  Cooke  'Fungi  American!  Exsiccati' 
(1878-82). 

Ravenna,  ra-ven'a  (It.  ra-ven'nii),  Italy, 
(i)  capital  of  the  province  of  the  same  name,  45 
miles  east  of  Bologna.  Though  standing  in 
a  low  marshy  plain  it  was  once  a  flourishing 
city,  and  the  seat  of  the  exarchate  of  Ravenna 
of  the  Western  Roman  Empire,  close  to  the 
Adriatic  Sea,  but  now  five  miles  distant.  Laces, 
wines,  and  agricultural  implements  form  the 
chief  articles  of  trade.  The  salient  points  of 
interest  are  found  in  its  ancient  churches,  mu- 
seums, tombs,  and  historical  landmarks,  among 
which  may  be  mentioned  the  palace  and  tomb  of 
Theodoric,  the  temple  containing  Dante's  tomb, 
and  Lord  Byron's  house.  Pop.  (1901)  63,839. 
(2)  The  province  has  an  area  of  715  square 
miles;  pop.   (1901)  233,485- 

Ravenna,  ra-ven'a,  Ohio,  village,  county- 
seat  of  Portage  County;  on  the  Baltimore  _  & 
Ohio,  the  Erie,  and  the  Pennsylvania  R-R's ; 
about  28  miles  southeast  of  Cleveland.  It  is  in 
an  agricultural  region,  and  has  extensive  indus- 
trial interests.  The  chief  manufacturing  estab- 
lishments are  foundries,  machine  shops,  furniture 
factories,  brick  and  tile  works,  electrical  supply 
works,  flour  and  lumber  mills,  iron  and  boiler 
works  and  cigar  factories.  It  has  a  large  trade 
in  farm,  clay,  and  iron  products,  and  in  live- 
stock. In  the  vicinity  are  a  number  of  small 
and  beautiful  lakes,  which  have  been  made 
popular  outing  places.  Pop.  (1890)  3.417; 
(1900)  4,003. 

Ravenna  Grass.  See  Gr.^sses  in  the 
United  St-\tes. 

Ravenscroft,  ra'venz-kroft,  Edward,  Eng- 
lish dramatist,  who  flourished  between  1671  and 
1700.  He  was  exceedingly  popular  in  his  day, 
though  his  work  was  never  original,  consisting 
of  translations  from  older  plays,  and  at  times  he 


even  borrowed  from  his  own  previous  works. 
His  first  play  was  'Mamamouchi'  (1671),  taken 
from  Moliere's  'The  Gentleman  Citizen.'  His 
plays  include:  'The  Wrangling  Lovers'  (1676), 
after  Corneille;  'Scaramouch,  a  Philosopher' 
(1677);  'Dame  Dobson'  (1683);  'The  Canter- 
bury Guests'  (1695)  ;  'The  Italian  Husband* 
(1698)  ;  etc. 

Ravenscroft,  Thomas,  English  composer: 
b.  near  London  1592;  d.  London  1635.  He  was 
educated  for  his  profession  in  St.  Paul's  choir, 
and  at  15  received  the  degree  of  Bachelor  of 
jMusic  from  Cambridge.  In  161 1  he  published  a 
collection  of  2i  part-songs,  under  the  title  'Ale- 
lismata,'  which  are  of  remarkable  beauty.  In 
1614  appeared  his  'Brief  Discourses,'  another 
collection  of  20  part-songs  to  which  he  has  pre- 
fixed an  essay  on  the  ancient  musical  modes. 
In  1621  he  published  his  'Whole  Book  of 
Psalms,'  containing  a  chant  for  each  psalm, 
many  new,  and  all  harmonized  in  four  parts 
by  tallis,  John  Milton  (the  poet's  father),  Ra- 
venscroft himself,  and  other  musicians. 

Ravenshoe,  ra'venz-ho,  a  novel  by  Henry 
Kingsley,  published  in  1862.  The  House  of 
Ravenshoe,  in  Stonington.  Ireland,  is  the  scene 
of  this  novel;  and  the  principal  actors  are  the 
members  of  the  noble  family  of  Ravenshoe. 
The  plot  is  remarkable  for  its  complexity,  and 
the  book  contain^  many  bits  of  piquant  humor. 

Ravenstein,  ra'ven-stin,  Ernst  George, 
Anglo-German  geographer  and  statistician:  b. 
Frankfort-on-the-iMain  30  Dec.  1834.  He  was 
educated  privately  and  in  1852  removed  to  Lon- 
don. In  1855-75  he  was  engaged  in  the  topo- 
graphical (now  intelligence)  department  of  the 
war  office,  was  a  member  of  the  council  of  the 
Royal  Statistical  Society  in  1877-92  and  of 
the  Roval  Geological  Society  m  1894-6.  He 
founded'  the  German  Gymnastic  Society  in  1861 
and  served  as  its  president  for  10  years  and 
in  1882-3  he  was  professor  of  geography  at  Bed- 
ford College.  He  has  published  :  '  1  he  Rus- 
sians on  the  Amur'  (1861);  'Geographic  und 
Statistik  des  Britischen  Reiches'  (1863);  'Map, 
Equatorial  Africa'  (1884);  'The  Strange  Ad- 
ventures of  Andrew  BattelP    (1901)  ;  etc. 

Ravesteijn,  rii've-stin,  Jan  van,  Dutch 
painter:  b.  The  Hague  about  1572;  d.  there  21 
June  1657.  He  was  elected  into  the  old  Paint- 
ers' Guild  of  Saint  Luke  at  The  Hague  in  1598; 
the  new  guild  was  organized  in  1655,  and  a  Jan 
van  Ravesteijn  is  enrolled  among  its  members, 
but  this  may  have  been  his  son  who  bore  the 
same  name.  He  probably  began  his  artistic  stud- 
ies under  Frans  Hals.  His  special  department 
was  portrait,  in  which  he  took  rank  among 
the  first  painters  of  Holland.  Two  large  pic- 
tures of  his  with  grouped  portraits  are  to  be 
seen  in  the  Hall  of  the  Company  of  Archers 
at  The  Hague;  and  in  that  city  and  at  Antwerp 
are  several  portraits  of  individuals.  His  por- 
trait picture  of  his  own  family  is  at  Brunswick. 
His  faces  are  life-like,  his  handling  vigorous,  and 
his  coloring  transparent,  although  somewhat  too 
red  to  be  quite  natural. 

Ravignan,  ra-ven-yafi.  Gustave  Xavier 
Lacroix  de,  French  Jesuit  pulpit  orator:  b. 
Bayonne  i  Dec.  1795;  d.  Paris  26  Feb.  1S58.  He 
had  already  enlisted  in  the  Bourbon  cause  in 
1815,  and,  after  juristic  studies,  been  made  audi- 
tor of  the  Paris  supreme  court   (1817)  and  sub- 
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stitute  attorney-general  (1821),  when  in  1822 
he  entered  the  Jesuit  novitiate  at  Montrouge. 
In  July  1828  he  was  ordained  priest,  and  svib- 
sequently  was  professor  of  theology  at  St. 
Acheul  (1828-30)  and  at  Brieg  (Canton  Wallis), 
Switzerland.  He  returned  in  1835  to  France, 
where  he  was  for  five  years  head  of  the  Jesuit 
establishment  at  Bordeaux.  In  1837  he  took  the 
place  of  Lacordaire  (q.v.)  at  Notre  Dame,  and 
continued  the  "conferences"  there  until  1846.  He 
spoke  with  much  simplicity,  but  with  intense 
conviction.  Crowds  flocked  to  hear  him,  the 
cathedral  being,  it  is  said,  often  filled  hours 
before  the  sermon  began.  He  has  been  con- 
sidered one  of  the  greatest  preachers  of  his  time. 
Among  his  writings  were:  <De  I'Existence  et 
de  I'lnstitut  des  Jesuites>  (i8-(4;  7th  ed.  1855); 
and  'Clement  XIII.  et  Clement  XIV.>  (1854). 
Consult  the  sketch  by  Ponlevoy  (13th  French 
ed.  1890;  Eng.  trans.  1873). 

Ravine-deer,  the  name  among  East  Indian 
sportsmen  of  the  common  gazelle  of  India  (G"u- 
zella  bcinu'tti),  which  is  numerous  in  open  rocky 
places  and  on  the  plains  from  central  India  to 
Persia.     See  Gazelle. 

Ravogli,  Augustus,  American  surgeon:  b. 
Rome,  Italy,  7  Feb.  1851.  He  was  graduated 
from  the  University  of  Rome  in  1873,  studied 
medicine  at  Vienna,  Prague,  and  Berlin,  served 
as  surgeon  in  the  Italian  army  with  the  rank 
of  major  and  came  to  the  United  States  in  1880. 
He  settled  in  Cincinnati,  Ohio,  in  1881,  and 
shortly  after  became  professor  of  dermatology 
and  syphilography  at  the  University  of  Cin- 
cinnati. He  has  published  numerous  scientific 
articles  and  'The  Hygiene  of  the  Skin>   (1S88). 

Rawal  Pindi,  ra'iil  pin'de,  India,  in  the 
Punjab,  (l)  the  administrative  capital  of  the 
division  and  district  of  its  own  name  between 
the  Indus  and  Jhilam,  on  the  railway  from  La- 
hore to  Peshawar.  It  is  modern  in  appearance, 
well-built,  and  an  important  grain  market.  There 
are  an  arsenal,  a  fort,  a  fine  public  park,  several 
European  churches  and  the  headquarters  of  the 
Punjab  Northern  State  R.R.  Transit  trade  is 
carried  on  with  Caslmiere  and  Afghanistan.  The 
Sikhs  surrendered  here,  and  in  1885  a  great 
durbar  or  review  was  held.  Pop.  (igoi)  87,688. 
(2)  The  Rawal  Pindi  division  comprises  four 
districts  with  a  total  area  of  15,435  square  miles. 
The  district  contains  many  towns  connected 
with  the  campaign  of  Alexander  the  Great.  Pop. 
3,560,609. 

Rawdon,  Francis.     See  Hastings,  Francis 

Raw  DUN. 

Rawhide,  a  form  of  leather  in  which  the 
curing  proce.-;s  stops  short  of  destroying  the  life 
of  the  material.  The  result  is  a  material  re- 
markable for  toughness,  durability,  tensile 
strength,  and  pliancy.  It  is  used  for  belting 
rope,  hydraulic  packing,  laces  of  various  kinds, 
pinion  wheels,  washers,  harness,  mauls  and  mal- 
lets, trunks,  saddles,  artificial  limbs,  whips,  lar- 
iats, etc. 

Rawle,  ral.  William,  American  lawyer:  b. 
Philadelphia,  Pa.,  28  April  1759;  d.  there  12 
April  1836.  He  studied  law  in  New  York  and 
in  London,  was  admitted  to  the  Pennsylvania 
bar  in  1783,  in  1791  was  appointed  by  Wash- 
ington as  district  attorney  of  Pennsylvania,  and 
in  1794  assisted  in  the  prosecution  of  the  of- 
fenders  in   the   Whiskey    Rebellion.     He   acted 


as  counsel  for  the  United  States  Bank  for  many 
years,  was  chancellor  of  the  Associated  Members 
of  the  Bar  of  Philadelphia,  and  of  the  Law 
Association  of  that  city,  and  was  a  trustee  of  the 
University  of  Pennsylvania  from  1796  until  his 
death  He  assisted  in  the  revision  of  the  civil 
code  of  Pennsylvania  in  1830,  was  one  of  the 
founders  of  the  Historical  Society  of  Pennsylva- 
nia in  1824,  serving  as  its  first  president,  and 
was  also  president  of  the  Abolition  Society. 
He  published:  'A  View  of  the  Constitution 
of  the  United  States*  (1825)  ;  'Discourse  on  the 
Nature  and  Study  of  the  Law'  (1832');  etc. 
Consult  Wharton,  'Memoir  of  William  Rawle* 
(1840). 

Rawle,  William  Henry,  American  lawyer: 
b.  Philadelphia  31  Aug.  1823;  d.  19  April  1889. 
He  was  graduated  at  the  University  of  Penn- 
sylvania in  1841  and  three  years  later  was  ad- 
mitted to  the  bar,  where  he  rapidly  attained 
prominence.  He  enlisted  in  the  Union  army  dur- 
ing the  Civil  War  (1861)  and  re-enlisted  in 
1863,  then  serving  as  quartermaster.  He  was 
vice-provost  of  the  Law  Academy  (1865-73) 
and  vice-chancellor  of  the  Law  Association  from 
1880  to  the  time  of  his  death.  He  published : 
'Law  of  Covenants  for  Title'  (1852)  ;  'Equity 
in  Pennsylvania'  (1868);  'The  Lease  of  the 
Educated  Unemployed'    (1885). 

Rawlins,  ra'linz,  John  Aaron,  .American 
military  officer:  b.  East  Galena,  111.,  13  Feb.  1831 ; 
d.  Washington,  D.  C,  6  Sept.  1869.  He  took  up 
the  study  of  law  and  in  1854  began  practice 
in  his  native  town.  In  1861,  soon  after  the 
storming  of  Fort  Sumter,  he  made  a  brilliant 
war  speech  at  a  meeting  presided  over  by  Ulysses 
S.  Grant,  who  was  so  greatly  impressed  that  he 
requested  Rawlins  to  act  as  his  assistant  adju- 
tant-general. He  then  entered  the  army,  and 
throughout  the  war  was  Grant's  closest  friend 
and  adviser.  He  took  an  active  part  in  the 
campaigns  of  1862-3,  and  was  appointed  brevet 
major-general  13  March  1865.  He  was  a  man 
of  marked  ability  as  a  soldier,  although  he 
never  had  military  training.  General  Sherman 
said  that  Rawlins  "was  an  intense  thinker  and 
a  man  of  vehement  expression ;  a  soldier  by  force 
of  circumstances  rather  than  of  education  or 
practice,  yet  of  infinite  use  to  his  chief  through- 
out the  war  and  up  to  the  time  of  his  death." 
He  was  secretary  of  war  during  Grant's  first 
administration. 

Rawlins,  Joseph  Lafayette,  American  leg- 
islator :  b.  Salt  Lake  County,  Utah,  28  March 
1858.  He  received  a  classical  education  at  the 
University  of  Indiana,  but  was  not  graduated, 
and  was  a  professor  at  the  University  of 
Deseret  in  Salt  Lake  City  1873-5.  He  was 
admitted  to  the  bar  in  1875  and  practised  until 
1892,  when  he  was  a  successful  candidate  for 
Congress.  Defeated  for  a  second  term  in  1895 
he  was  elected  to  the  United  States  Senate  in 
1897,  where  in  1902  he  was  a  member  of  the 
Committees  on  Foreign  Relations,  Immigration, 
Geological  Survey,  Indian  Affairs.  Pacific  Rail- 
roads, Public  Buildings  and  Grounds,  and  the 
Philippines. 

Rawlins,  Wyo.,  city,  county-seat  of  Car- 
bon County ;  on  the  Union  Pacific  Railroad ; 
about  135  miles  west  by  north  of  Laramie. 
It  is  the  commercial  centre  of  an  extensive 
stock  raising  and  mineral  region.     Its  manufac- 
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tures  an:  chiefly  for  local  use;  but  the  railroad 
shops  gire  employment  to  a  number  of  persons. 
It  ships  annually  a  large  amount  of  minerals, 
sheep,  wool,  and  live  cattle.  The  State  Peni- 
tentiary is  at  Rawlins.  Pop.  (1890)  2,235; 
(1900)    2,317. 

Rawlinson,  ra'lin-son,  George,  English 
Orientalist :  b.  Chadlington,  Oxfordshire,  23  Nov. 
1815;  d.  London  6  Oct.  1902.  Educated  at 
Oxford,  he  took  orders  and  was  made  a  fellow 
and  tutor  of  Exeter  College  in  1840.  In  1845 
he  became  sub-rector,  delivered  the  Bampton 
lectures  in  1859,  and  in  i86l  was  made  Camden 
professor  of  ancient  history.  He  received  from 
Mr.  Gladstone  a  canonry  of  Canterbury  Cathe- 
dral in  1872,  and  in  1888  accepted  the  living 
of  All  Hallows,  Lombard  Street,  London.  An 
indistinct  utterance  interfered  with  his  public 
speaking  and  his  pulpit  was  mainly  filled  by 
proxy.  His  learning  was  large  and  various 
and  his  services  to  Biblical  scholarship  of  the 
highest  importance.  With  his  brother,  Sir  Henry 
Rawlinson  (q.v.),  and  Sir  George  Wilkinson  he 
published  an  annotated  edition  of  Herodotus 
(1858^).  Among  his  other  works  are:  <The 
Historical  Evidences  of  the  Truth  of  Scripture 
Records'  (i860);  *The  Five  Great  Monarchies 
of  the  Ancient  World>  (1862-7)  ;  'Historical 
Illustrations  of  the  Old  Testament'  (1871)  ; 
<The  Sixth  Great  Oriental  Monarchy,  or  the 
Geography,  History,  and  Antiquities  of  Parthia' 
(1873);  'The  Seventh  Great  Monarchy'  (Per- 
sian Empire)  (1876)  ;  'The  Origin  of  Nations' 
(1877);  'Saint  Paul  in  Damascus  and  Arabia' 
(1877);  'History  of  Ancient  Egypt'  (1881); 
'Religions  of  the  Ancient  World'  (1882)  ;  'The 
Antiquity  of  ;\lan  Historically  Considered' 
(1882)  ;  'The  Early  Prevalence  of  Monotheistic 
Beliefs'  (1S83);  'Egj'pt  and  Babylon  from 
Scripture  and  Profane  Sources'  (1884)  ;  'Re- 
ligious Teachings  of  the  Sublime  and  Beautiful 
in  Nature'  (1884);  'Ancient  History'  (1887); 
'Ancient  Egypt'  (1887)  ;  'Moses:  His  Life  and 
Times'  (1887);  <A  History  of  Phcenicia' 
(1889);  'Isaac  and  Jacob:  Their  Lives  and 
Times'  (1890);  'Parthia'  (1893);  and  others 
in  the  department  of  Biblical  commentary. 

Rawlinson,  Sir  Henry  Creswicke,  English 
diplomatist  and  Orientalist:  b.  Chadlington,  Ox- 
fordshire, 4  Nov.  1810;  d.  London  5  :\Iarch  1895. 
He  went  to  Bombay  in  1827  as  a  military  cadet 
in  the  service  of  the  East  India  Company,  at 
once  applied  himself  assiduously  to  the  study 
of  the  Oriental  languages,  and  v.'as  soon  in  re- 
quest as  an  interpreter.  After  five  years'  ser- 
vice with  the  First  Bombay  Grenadiers,  he  was 
employed  in  military  work  in  Persia  (1833-9). 
His  stay  in  Persia  had  made  him  acquainted 
with  the  cuneiform  inscriptions  at  Behistun. 
and  on  being  appointed  in  1844  consul  at  Bagdad 
he  set  himself  to  copy  and  decipher  the  chief 
inscription.  The  result  was  his  great  paper  on 
'The  Persian  Cuneiform  Inscription  at  Behistun,' 
printed  in  the  'Journal  of  the  Royal  Asiatic 
Society'  in  1846.  Though  not  without  irnpor- 
tant  predecessors  in  the  same  field,  Rawlinson 
is  justly  regarded  as  the  chief  founder  of  the 
study  of  Persian  cuneiform,  and  the  first  suc- 
cessful decipherer  of  cuneiform  writings.  Hav- 
ing shown  great  zeal  and  ability  in  the  discharge 
of  political  duties,  he  was  raised  in  1851  to  the 
rank  of  consul-general.  Resigning  in  1855,  he 
returned  to  England,  and  in  1856  was  created 
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K.C.B.,  promoted  lieutenant-colonel,  and  ap- 
pointed a  crown  director  of  the  East  India  Com- 
pany. In  1858  he  was  elected  to  the  House  of 
Commons  for  Reigate  as  a  conservative,  and 
again  sat  there  in  1865-8  as  member  for  Fronie. 
In  1859^  he  was  minister-plenipotentiary  at 
Teheran,  in  1889  became  a  G.C.B.,  and  two 
years  later  was  created  a  baronet.  Rawlinson 
received  many  honors  both  at  home  and  from 
foreign  countries.  He  was  president  of  the 
Royal  Asiatic  Society  in  1878-S1  and  of  the 
Royal  Geographical  Society  in  1871-2  and 
1874-5.  His  chief  published  works  are :  'Cune- 
iform Inscriptions  of  Western  Asia'  (1861-80; 
2d  ed.  of  Vol.  I.,  1891),  with  E.  Norris,  G. 
Smith,  and  T.  G.  Pinches;  'England  and  Russia 
in  the  East'  (1875),  a  strongly  anti-Russian 
pamphlet:  notes  in  the  translation  of  'Herodo- 
tus' by  his  brother,  George  Rawlinson  (q.v.), 
and  many  papers  in  the  journals  of  the  Royal 
Asiatic  and  Royal  Geographical  Societies.  See 
the  'Life'  by  his  brother  (1898),  with  an  in- 
troduction by  Earl  Roberts. 

Rawnsley,  ranz'li,  Hardwick  Drummond, 
English  Anglican  clergyman  and  poet:  b.  Hen- 
ley-on-Thames 28  Sept.  1850.  He  was  educated 
at  Oxford,  took  orders  in  1875,  was  vicar  of 
Wray,  Windermere,  1878-83,  and  has  been  vicar 
of  Crosthwaite,  Keswick,  from  the  last  named 
date.  Among  his  many  published  works  are : 
'Sonnets  Round  the  Coast';  'Sonnets  at  the 
English  Lakes'  ;  'Literary  Associations  of  the 
English  Lakes'  ;  'Village  Sermons' ;  'Sonnets  in 
Switzerland  and  Italy'  (1899);  'Memories  of 
the  Tennysons'  (1900)  ;  'Ruskin  and  the  English 
Lakes'  (1901);  'A  Rambler's  Note  Book  at  the 
Lakes'   (1902). 

Rawson,  ra'son,  Albert  Leighton,  Ameri- 
can author  and  artist:  b.  Chester,  Vt.,  15  Oct. 
1829;  d.  New  York  November  1902.  He  studied 
law,  theology,  and  art  and  traveled  extensively 
in  the  Orient,  later  exploring  the  Indian  mounds 
in  the  Alississippi  Valley,  and  traveling  in  Central 
America  and  in  the  Hudson  Bay  territories.  He 
founded  the  Theosophical  Society  in  the  United 
States,  was  adopted  into  the  tribe  of  the  Adwan 
Bedouins  of  Moab  and  initiated  by  the  Druses 
in  Mount  Lebanon.  His  books,  illustrated  by 
his  own  maps  and  drawings,  include:  'Bible 
Dictionaries'  (1870-5)  ;  'Antiquities  of  the 
Orient'  (1870);  'Vocabulary  of  the  Bedawin 
Languages  of  Syria  and  Egypt'  (1874);  <Cho- 
rosrfaphy  of  Palestine'  (1880);  'The  LInseen 
World'    (1888);  'History  of  Mysticism';  etc. 

Rawson,  Edward  Kirk,  American  educa- 
tor: b.  Albany,  N.  Y.,  21  Feb.  1846.  He  was 
graduated  from  Yale  in  1868,  from  Andover 
Theological  Seminary  in  1872,  and  was  ordained 
in  the  Congregationalist  ministry.  In  1871-90 
he  was  chaplain  in  the  United  States  navy,  serv- 
ing at  the  Naval  Academy  from  1886.  and  in 
1888-90  professor  of  ethics  and  English  there. 
In  1897-1902  he  was  superintendent  of  naval 
war  records  and  in  1902  he  resumed  his  chair  at 
the  Naval  Academy.  He  has  published  'Twenty 
Famous  Naval  Battles:  Salamis  to  Santiago' 
(1899). 

Ray,  Anna  Chapin,  American  author  of 
juvenile  .iction :  b.  Westfield,  Mass..  3  Jan.  1865. 
She  was  graduated  at  Smitl-  College  1885  and  in 
1888  received  the  degree  of  A.M.  She  has  pub- 
lished  'Half  a  Dozen  Boys'    (1890)  ;    'Half  a 
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Dozen  Girls'  (1891):  <Dick'  (1896);  <Each 
Life  Unfulfilled'  ',1899);  'Bumper  and  Baby 
John'  (190,?);  '  By  the  Good  Sainte  Anne'  (1905). 
Ray,  George  W.,  American  lawyer  and 
politician:  b.  Otsclic,  Chenango  County,  N.  Y., 
3  Feb.  1844.  He  was  educated  at  Norwich 
Academy;  served  in  the  Civil  War  as  private 
and  brigade  clerk;  then  studied  law,  was  ad- 
mitted to  the  bar  in  1867,  and  established  a  suc- 
cessful practice.  In  1882  he  was  elected  to  Con- 
gress as  a  Republican,  and  served  till  1885,  and 
again  from  1891  to  1903.  He  opposed  the  free 
silver  bill  of  1892,  was  chairman  of  the  commit- 
tee on  invalid  pensions  and  of  the  committee  on 
judiciary.  In  1902  he  was  made  United  States 
district  judge  for  northern  New  York. 

Ray,  Isaac,  American  physician:  b.  Bev- 
erly, Mass.,  16  Jan.  1807;  d.  Philadelphia,  Pa., 
31  March  1881.  He  was  graduated  from  Bow- 
doin  in  1827,  practised  medicine,  and  in  1841-5 
was  superintendent  of  the  state  insane  asylum 
at  Augusta,  Maine.  In  1845-66  he  had  charge 
of  the  Butler  Hospital  for  the  Insane  at  Provi- 
dence, R.  I.,  and  then  removed  to  Philadelphia, 
where  he  engaged  in  medical  practice.  He  pub- 
lished: 'Conversations  on  Animal  Anatomy' 
(1829)  ;  'Medical  Jurisprudence  of  Insanity' 
(1838)  :  'Education  in  Relation  to  the  Health  of 
the  Brain'  (1851);  'Mental  Hygiene'  (1863); 
'Contributions  to  Mental  Pathology'  (1873)  ; 
etc. 

Ray,  John  (at  an  earlier  period  spelled  by 
him  Wk.w),  English  naturalist:  b.  Black  Notley, 
near  Braintree,  Essex,  29  Nov.  1627 ;  d.  there  17 
Jan.  1705.  He  was  educated  at  Trinity  College, 
Cambridge,  was  made  Greek  lecturer  in  1651, 
mathematical  lecturer  in  1653 ;  humanity  reader 
in  1655,  and  junior  dean  in  1658.  He  made  long 
botanical  and  zoological  tours  in  England,  Scot- 
land, and  Wales ;  and  in  1663-6  traveled  about 
Europe  with  Francis  Willoughby  in  an  attempt 
to  accomplish  a  systematic  description  of  the  en- 
tire organic  world.  It  is  thought  that  much  of 
the  credit  bestowed  on  Ray  as  the  founder  of 
English  natural  history  should  properly  attach 
to  Willoughby.  Ray  was  elected  F.R.S.  in  1667. 
Among  his  works  are  'Catalogus  Plantarum 
Angliae'  (1670),  the  basis  of  all  subsequent  Eng- 
lish florae:  'Methodus  Plantarum  Nova'  (1682), 
giving  a  new  system  of  classification;  'Ilistoria 
Plantarum'  (1686-1704).  In  1844  the  Ray  so- 
ciety was  founded  at  London  for  the  publication 
of  scientific  works  of  established  merit.  Con- 
sult the  'Memorials'  by  Lankester   (1844). 

Ray,  a  group  of  elasmobranchs  forming 
the  suborder  Batoidci.  The  skates  and  the  rays 
are  nearly  allied  to  each  other,  and  are  recog- 
nized by  their  broad  flattened  bodies,  which  are 
generally  of  a  rhomboidal  shape,  and  consist  in 
greater  part  of  the  enormously  developed  pec- 
toral or  breast  fins,  which  are  supported  upon 
a  modified  portion  of  the  anterior  skeleton.  On 
the  upper  surface  of  the  disk-like  body  the  eyes 
are  borne,  together  with  spiracles  or  apertures, 
by  which  water  may  be  admitted  to  the  gill- 
sacs.  The  mouth,  nostrils,  and  gill-openings 
(five  on  each  side)  are  in  the  lower  surface 
of  the  body.  The  mouth  is  generally  furnished 
with  broad  flat  teeth  of  rhomboidal  shape,  and  is 
of  small  size.  The  tail  is  elongated  and  slen- 
der, and  is  generally  armed  with  sharp  spinous 
processes.      (See    Sting-ray.)      Two    or    more 


dorsal  fins  may  exist,  whilst  the  caudal  or  tail 
fin  is  heterocercal.  These  fishes  produce  eggs, 
which,  like  those  of  sharks,  are  enclosed  in  car- 
tilaginous capsules,  known  as  "mermaids'  purses," 
etc.  Occasionally  the  rays  may  attain  very  large 
dimensions,  and  weights.  They  are  bottom- 
fishes,  and  feed  upon  other  small  fishes,  crus- 
taceans and  mollusks.  They  swim  chiefly  by 
peculiar  undulating  motions  of  the  edges  of  the 
pectoral  fins.  In  the  true  rays  (Rajidcc)  the 
snout  is  more  or  less  pointed  and  prolonged, 
and  two  dorsal  fins  exist  near  the  end  of  the 
tail.  The  most  common  members  of  this  group 
are  the  sting-rays  (q.v.).  The  European  sharp- 
nosed  ray  (R.  o.ryrhyncJius)  is  a  favorite  French 
food-fish;  the  homelyn  ray  (R.  maculata),  also, 
is  frequently  sold  in  the  London  markets.  The 
American  species  are  called  skates  (q.v.).  The 
eagle  rays  {Myliobatida)  possess  projecting 
heads,  with  the  pectoral  fins  extended  laterally 
in  a  great  degree  so  as  to  imitate  wings.  The 
teeth  are  hexagonal,  flat,  and  pavement-like. 
The  slender  tail  possesses  one  dorsal  fin,  and 
is  armed  with  a  notched  spine.  These  include  the 
California  "batfish"  {Myliobatis  calif  amicus), 
and  a  famous  whip-tailed  species  of  the  Mediter- 
ranean (M.  aqitila).  Allied  to  these  are  the 
huge  blanket-rays  {Mantida),  so  much  dreaded 
by  swimmers  and  divers  in  all  warm  seas.  Spec- 
imens weighing  more  than  1,000  pounds  have 
been  taken  in  the  Mediterranean.  (See  Devil- 
fish.) Other  families  are  the  sawfishes  (Pris- 
tida),  the  guitar-fishes  (Rliinobatidir)  and  the 
electric  rays  or  torpedoes  {Narcobatida),  else- 
where described.    See  Fishes  ;  Ichthyology. 

Rayahs,  ra'yaz,  the  Christian  peasantry, 
laborers,  and  small  farmers,  who  lived  under 
Turkish  rule,  or  rather  misrule,  in  the  Balkan 
peninsula.  The  word  means  "cattle,"  and  as 
cattle  these  people  were  treated  by  their  Turkish 
masters  in  Bosnia,  Servia,  Bulgaria,  and  the 
neighboring  states. 

Rayleigh,     ra'li,     John     William     Strutt, 

B.\RON,  English  physicist:  b.  12  Nov.  1842.  He 
was  educated  at  Cambridge  and  became  a  fellow 
of  Trinity  College  in  1866.  From  1879  till 
1884  he  was  professor  of  experimental  physics 
at  Cambridge,  and  since  1887  has  occupied 
the  chair  of  natural  philosophy  in  the  Royal 
Institution.  He  was  secretary  to  the  Royal 
Society  from  1887  till  1896,  and  since  the  latter 
year  has  been  scientific  adviser  to  Trinity  House. 
In  addition  to  many  contributions  to  the  pro- 
ceedings of  scientific  societies.  Lord  Rayleigh 
has  written  the  article  'Optics'  in  the  'Ency- 
clopaedia Britannica'  (9th  edition)  and  a  valu- 
able work  on  'The  Theory  of  Sound'  (1877-8; 
new  ed.  1894-6).  He  was  associated  with  Prof. 
William  Ramsay  in  the  latter"s  discovery  in  at- 
mospheric nitrogen  of  a  new  gas,  called  by  them 
argon,  and  forming  approximately  i  per  cent 
of  the  atmosphere. 

Raymond  VI.,  ra'mond,  count  of  Tou- 
louse: b.  1156;  d.  1222.  He  succeeded  to  the  ter- 
ritory in  1 194.  He  protected  the  Albigenses, 
against  whom  Pope  Innocent  HI.  sent  an  army  in 
1208  to  avenge  the  assassination  of  his  legate. 
Raymond's  territories  were  ravaged,  he  himself 
excommunicated  and  his  lands  given  over  to 
Simon  de  IMontfort.  After  the  death  of  de 
Montfort  at  the  siege  of  Toulouse  in  1218 
Raymond   recovered   his  territories.     But  again 
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espousing  the  cause  of  the  Albigenses  he  was 
once  more  excommunicated. 

Raymond  VII.,  son  of  Raymond  VI.,  and 
last  count  of  Toulouse:  b.  1197;  d.  1242.  He 
engaged  with  his  father  for  the  recovery  of 
Toulouse  from  Simon  de  Montfort,  and  finally 
forced  the  latter's  son  Amalric,  to  a  complete 
surrender.  Forced  to  make  peace  with  the  Pope 
and  the  king  of  France  in  1229,  he  ceded  Nar- 
bonne  and  other  estates  to  Louis  IX.  He  made 
Alphonse,  Count  of  Poitiers,  his  heir. 

Raymond,  Andrew  Van  Vranken,  Ameri- 
can college  president ;  b.  Visscher's  Ferry,  N.  Y., 
8  Aug.  1854.  He  was  graduated  at  Union  Col- 
lege 1875,  and  at  the  New  Brunswick  Theo- 
logical Seminary  1878.  He  was  pastor  of  the 
First  Reformed  Church,  Paterson,  N.  J.,  1878-81 ; 
Trinity  Reformed  Church,  Plainfield,  N.  J., 
1881-7,  and  of  the  Fourth  Presbyterian  Church, 
Albany,  N.  Y.,  1887-94.  He  has  been  president 
of  Union  College  since  1894. 

Raymond,  Bradford  Paul,  American  Meth- 
odist clergyman :  b.  Stamford,  Conn.,  22  April 
1846.  He  was  graduated  from  the  Theological 
School  of  Boston  University,  and  ordained  to 
the  Methodist  Episcopal  ministry  in  1S74.  He 
held  successive  pastorates  in  New  Bedford, 
Mass.,  Providence,  R.  I.,  and  in  Nashua,  N.  H., 
and  was  president  of  Lawrence  University  from 
1883-9.  Since  the  last-named  date  he  has  been 
president  of  Wesleyan  University,  Middletown, 
Conn.  He  has  published  'Christianity  and  the 
Christ.  > 

Raymond,  Evelyn  Hunt,  American  writer 
of  juvenile  fiction:  b.  Watertown,  N.  Y.,  6  Nov. 
1843.  In  1869  she  was  married  to  J.  B.  Raymond 
and  at  present  (1904)  resides  in  Baltimore. 
Among  her  many  popular  books  may  be  cited : 
'Little  Red  Schoolhouse'  (1897);  <A  Daughter 
of  the  West'  (1899);  'Reels  and  Spindles' 
(1900);  'The  Sun  Maid'  (1900);  'A  Daughter 
of  the  Forest'    (1902). 

Raymond,  George  Lansing,  American  edu- 
cator: b.  Chicago,  111.,  3  Sept.  1839.  He  was 
graduated  from  Williams  College  in  1862  and 
from  Princeton  Theological  Seminary  in  1865. 
Entering  the  Presbyterian  ministry  he  was  pas- 
tor at  Darby,  Pa.,  1869-73;  professor  of  oratory 
at  Williams  1874.-80;  was  professor  of  oratory 
and  aesthetic  criticism  at  Princeton  1S80-93  and 
of  aesthetics  at  Princeton  from  1893.  Among  his 
many  published  works  in  verse  and  prose  are : 
'Life  in  Song'  (1886)  ;  'Poetry  as  a  Represent- 
ative Art'  (1886)  ;  'Ballads  of  the  Revolution' 
(1887)  ;  'The  Representative  Significance  of 
Form'  (1900)  ;  'The  Aztec  God  and  Other 
Dramas'   (1902). 

Raymond,  Henry  Jarvis,  American  jour- 
nalist: b.  Lima,  N.  Y.,  24  Jan.  1820;  d.  New 
York  18  June  1869.  He  was  graduated 
from  the  University  of  Vermont  in  1840,  went 
to  New  York,  studied  law.  and  contributed  to 
'The  New  Yorker,'  a  literary  weekly  published 
by  Horace  Greeley.  Upon  the  establishment  of 
the  New  York  Tribune  in  1841  he  became  as- 
sistant editor.  While  editorially  connected  with 
the  'Courier  and  Enquirer'  (1843-51)  he  en- 
gaged with  Greeley  in  a  spirited  controversy  on 
the  subject  of  Fourierism,  which  had  at  that 
time  taken  a  strong  hold  upon  the  American 
people  resulting  in  the  establishment  of  com- 
munities more  or  less  resembling  Brook  Farm. 


He  was  elected  to  the  State  Assembly  in  1849 
and  1850,  the  latter  year  becoming  speaker.  In 
1851  he  established  the  New  York  Times,  the 
first  number  being  issued  on  18  September.  In 
1854  he  was  elected  lieutenant-governor  of  the 
Stale.  He  was  one  of  the  prominent  organizers 
of  the  Republican  party,  and  drew  up  the  "Ad- 
dress to  the  People."  promulgated  by  its  first 
national  convention  held  in  Pittsburg  February 
1856.  His  choice  for  President  in  i860  was 
William  H.  Seward,  and  he  used  his  influence  to 
place  him  in  the  cabinet  after  Lincoln's  elec- 
tion. After  the  disaster  at  Bull  Run  he  pro- 
posed a  provisional  government,  feeling  that 
Lincoln's  policy  was  too  hesitating.  He  was 
again  member  of  the  Assembly  in  1861,  where 
he  was  chosen  speaker;  and  in  1864  was  elected 
to  Congress,  giving  his  support  to  President 
Johnson's  policy.  He  was  the  author  of  the 
"Philadelphia  Address"  to  the  people  of  the 
United  States,  promulgated  by  the  National 
Union  Convention,  which  he  helped  to  organize 
in  1866.  He  was  an  effective  public  speaker, 
and  exerted  a  marked  influence  on  the  elevation 
of  the  tone  of  journalism.  He  wrote  'Political 
Lessons  of  the  Revolution'  (1854);  'Letters 
to  Mr.  Yancy'  (i860);  'History  of  the  Ad- 
ministration of  President  Lincoln'  (1864); 
'Life  and  Services  of  .\braham  Lincoln'  (1865). 
Consult  Maverick,  'Henry  J.  Raymond  and  the 
New  York  Press  for  Thirty  Years'   (1870). 

Raymond,  John  Howard,  American  edu- 
cator: b.  New  York  7  March  1814;  d.  Pough- 
keepsie  14  Aug.  1878.  He  took  his  degree 
at  Union  College  in  1832,  entered  the  Baptist 
ministry,  and  in  1839  became  professor  of 
rhetoric  and  English  literature  at  Madison  Uni- 
versity, and  in  1850  removed  to  the  newly  estab- 
lished Rochester  University  as  professor  of 
belles-lettres.  As  an  organizer  of  educational 
institutions  he  showed  remarkable  aptitude,  per- 
forming that  service  for  the  Collegiate  and 
Polytechnique  Institute  in  Brooklyn  in  1856  and 
for  Vassar  College  in  1865.  He  filled  the  post 
of  president  and  professor  of  mental  and  moral 
science  at  Vassar  until  his  death.  Consult  his 
'Life  and  Letters'    (1880). 

Raymond,  John  T.,  American  actor:  b. 
Buffalo,  N.  Y.,  5  April  1836;  d.  Evansville,  Ind., 
10  April  1887.  His  original  name  was  John 
O'Brien.  His  first  appearance  was  at  Rochester 
in  June  1853,  as  Lopez  in  'The  Honeymoon.' 
In  1861  he  made  a  great  hit  as  .^sa  Trenchard 
in  'Our  American  Cousin,'  and  in  1867  went  to 
England  and  appeared  in  this  character  in  the 
company  of  E,  A.  Sothern,  wlio  was  the  fa- 
mous Lord  Dundreary.  In  1874  he  achieved  his 
greatest  success  as  Colonel  Mulberry  Sellers  in 
a  dramatization  of  Mark  Twain's  'Gilded  Age.' 
He  was  widely  popular  and  depicted  certain 
types  of  broad,  humorous  character  with  great 
success. 

Raymond,  Rossiter  Worthington,  Ameri- 
can mining  engineer :  b.  Cincinnati,  O.,  27  April 
1840.  He  was  graduated  from  the  Brooklyn 
Polytechnic  Institute  in  1858  and  spent  three 
years  in  study  at  Freiburg,  Munich,  and  Heidel- 
berg. Returning  from  Europe  he  entered  the 
Union  army  and  served  from  1862  to  1864  as 
additional  aide-de-camp  with  the  rank  of  captain. 
From  1864  to  1868  he  was  consulting  engineer 
in  New  York,  at  the  end  of  which  time  he  was 
appointed  Unit-^d  States  commissioner  of  mining 
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statistics  and  held  this  post  until  1876.  From 
1870  to  1882  he  was  lecturer  on  economic  geol- 
ogy at  Lafayette  College.  In  1875  he  became 
New  York  state  commissioner  of  electric  sub- 
ways for  the  city  of  Brooklyn.  One  of  the 
original  members  of  the  American  Institute  of 
Milling  Engineers,  he  became  its  vice-president 
in  1871,  was  its  president  1872-4,  and  secretary 
1884-8.  He  is  a  member  of  scientific  and  techni- 
cal societies  in  Europe  and  America,  including 
the  Society  of  Civil  Engineers  of  France.  In 
his  various  official  capacities  he  has  traveled 
widely  through  the  mining  districts  of  the  United 
States,  and  his  knowledge  is  frequently  drawn 
upon  for  consultation  and  expert  court  testi- 
mony. He  has  published:  'Reports  on  the 
Mineral  Resources  West  of  the  Rocky  Moun- 
tains' (1869-76);  'The  United  States  Mining 
Industry';  'Mines,  Mills,  and  Furnaces';  'Sil- 
ver and  Gold*  ;  'Brave  Hearts,'  a  novel  (1873)  ; 
'The  Man  in  the  Moon  and  Other  People' 
(1874)  ;  'The  Book  of  Job'  (1878)  ;  'Camp  and 
Cabin'  (1880);  'A  Glossary  of  Mining  and 
Metallurgical  Terms'  (1881);  'Memorial  of 
Alexander  L.  Holly'  (1883);  'Life  of  Peter 
Cooper'    (igoi). 

Raymond,  Walter,  English  novelist:  b. 
Yeovil,  Somerset,  13  March  1852.  He  was  edu- 
cated at  private  schools,  and  was  partner  in 
a  glove  manufactory,  but  in  1895  gave  up  busi- 
ness for  literature.  Among  his  works,  several 
of  which  appeared  under  the  pseudonym  "Tom 
Cobbleigh"  are:  'Misterton's  Mistake'  (1890); 
'Gentleman  Upcott's  Daughter'  (1894)  ;  'Love 
and  Quiet  Life'  (1894);  'Tryphena  in  Love' 
(1805)  ;  'Two  Men  o'  Mendip'   (1898). 

Raymond,  William  Gait,  American  civil 
engineer :  b.  Princeton,  la.,  2  March  1859.  He 
vvas  graduated  at  Washington  University  as  a 
civil  engineer  in  1884;  was  instructor  of  civil 
engineering  at  the  California  State  University 
1884-90;  and  has  been  professor  of  geodesy, 
road  engineering,  and  topographical  drawing 
at  the  Rensselaer  Polytechnic  Institute  since 
1892.  He  has  published  'Plane  Surveying' 
(1896)  ;  and  many  technical  articles. 

Raymond,  Battle  of.  After  the  battle  of 
Port  Gibson  (q.v.),  i  May  1863,  the  Confed- 
erates fell  back  beyond  the  Bayou  Pierre  and 
destroyed  the  bridges.  Gen.  Grant  followed  on 
the  2d,  occupied  Port  Gibson,  and  the  same 
evening  the  Confederates  continued  their  re- 
treat across  Big  Black  River,  at  Hankinson's 
Ferry,  leaving  a  force  behind  to  prevent  the 
crossing,  which  was  attacked  on  the  morning  of 
the  3d  by  Crocker's  division  of  McPherson's 
corps.  The  Confederates  stoutly  contested  the 
ground,  retiring  very  slowly,  until  late  in  the 
day,  when  Logan's  division  came  upon  their 
flank,  when  they  hastily  crossed  the  river.  Mc- 
Pherson's corps  was  moved  forward  to  Hankin- 
son's Ferry  and  McClernand's  to  Willow 
Springs,  where  they  remained  until  the  7th, 
when,  Sherman's  corps  having  crossed  the  Mis- 
sissippi, the  advance  was  resumed,  the  main 
body  of  the  army  moving  along  the  line  of  the 
Big  Black  toward  Edwards'  Station,  midway 
between  Vicksburg  and  Jackson,  while  Mc- 
Pherson,  on  the  right,  was  directed  upon  Jack- 
son, the  capital  of  the  State,  45  miles  east  of 
Vicksburg,  and  the  geographical  and  railway 
centre  of  the  State.     On  the  night  of  the  nth 


McPherson  bivouacked  five  miles  northeast  of 
Utica,  on  the  road  to  Raymond,  and  early  in 
the  morning  pushed  rapidly  for  Raymond,  18 
miles  from  Jackson,  hoping  to  capture  some 
commissary  stores,  but  before  9  a.m.  Logan's 
division,  in  the  advance,  encountered  a  strong 
body  of  the  enemy,  upon  which  the  division  was 
deployed  and  continued  its  advance  for  two 
hours,  when,  coming  to  a  small  stream  crossing 
the  road  about  two  miles  from  Raymond,  Gen. 
Gregg's  brigade  of  about  3,000  men,  with  two 
batteries,  was  seen  beyond  the  stream,  disposed 
to  enfilade  the  road  and  bridge  over  the  stream. 
Logan  threw  out  skirmishers  and  advanced, 
bringing  on  a  severe  engagement,  which  con- 
tinued more  than  two  hours,  when  the  leading 
brigade  of  Crocker's  division  came  up  to  his 
support,  upon  which  Gregg,  leaving  two  dis- 
abled guns,  abandoned  the  field  and  retreated 
toward  Jackson,  being  joined  on  the  way  by 
Walker's  brigade,  and  when  overtaken  by  night, 
bivouacking  five  miles  from  the  field.  The  Union 
loss  was  66  killed,  339  wounded,  and  2i7  missing. 
Gregg  reported  a  loss  of  73  killed,  229  wounded, 
and  204  missing.  Consult:  'Official  Records,* 
Vol.  XXIV.;  Grant,  'Personal  Memoirs,*  Vol. 
II-  E.  A.  Carman. 

Raynaud's  (ra-noz')  Disease,  a  vasomotor 
affection,  occurring  mostly  in  children  and  young 
adults,  and  characterized  by  coldness  and  white- 
ness of  the  toes,  the  tips  of  the  fingers,  the  end 
of  the  nose  and  sometimes  of  the  lobes  of  the 
ears.  It  may  exist  with  other  functional  nerv- 
ous disorders,  such  as  hysteria  and  neuralgia, 
and  occurs  especially  in  persons  of  neurotic 
heredity  or  temperament.  It  was  first  studied 
by  Raynaud  in  1862.  He  believed  that  the  local 
manifestations  are  due  to  constrictor  spasm, 
probably  originating  in  the  gray  centres  of  the 
spinal  cord.  No  central  lesions  have  been 
found.  After  exposure  to  cold,  the  toes,  fingers, 
nose,  etc.,  become  cold,  numb,  and  white  (local 
syncope),  and  pricking  draws  no  blood.  When 
warmth  and  color  return,  there  is  frequently 
pain,  also  congestion,  swelling  and  a  purple 
color  (local  asphyxia).  Either  of  these  stages 
may  be  recovered  from,  or  the  second  stage 
may  end  in  gangrene  of  the  parts  (Raynaud's 
gangrene,  local  or  symmetrical  gangrene).  Re- 
currences of  the  disease  are  common.  The  prog- 
nosis is  not  good,  especially  in  debilitated  chil- 
dren. For  treatment  avoid  cold,  use  warm  baths, 
electricity,  and  massage.  Ichthyol  ointment 
sometimes  alleviates  the  pain.  Other  remedies 
should  be  advised  by  the  physician. 

Rayner,  ra'ner,  Emma,  American  novelist: 
b.  Cambridge,  England.  She  was  graduated 
from  Cambridge  University,  came  to  this  coun- 
try and  was  employed  on  the  staff  of  the 
'Youth's  Companion'  (1896-1902).  She  has 
published:  'Free  to  Serve*  (1897);  'In  Castle 
and  Colony*  (1899)  ;  'Visiting  the  Sin*  (1900)  ; 
'Doris  Kingsley:  Child  and  Colonist'  (1901); 
'Handicapped  Among  the  Free*   (1903). 

Rayner,  Isidor,  American  lawyer  and  poli- 
tician:  b.  Baltimore,  Md.,  11  April  1850.  He 
received  his  education  at  the  University  of 
Virginia,  and  entering  on  the  practice  of  law, 
soon  became  one  of  the  leaders  of  the  Baltimore 
bar.  In  1878  he  was  elected  to  the  State  legis- 
lature, serving  later  for  four  years  in  the  State 
senate.      In    1887    he    entered    Congress    as    a 
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member  of  the  House  of  Representatives,  where 
he  participated  in  important  legislation,  and  in 
February  1904  was  elected  to  the  United  States 
Senate. 

Raynouard,  Fransois  Juste  Marie,  fran- 
swa  zhiist  ma-re  ra-noo-ar,  French  poet  and 
philologist :  b.  Brignoles,  department  of  Var, 
8  Sept.  1761;  d.  Passy  17  Oct.  i860.  He  studied 
for  the  bar  at  Aix  and  practised  law  at  Dragui- 
gnan  with  great  success.  Elected  a  deputy  to  the 
Legislative  Assembly  in  1791,  he  attached  him- 
self to  the  Girondins,  and  on  the  proscription 
of  that  party  was  thrown  into  prison.  The 
fall  of  Robespierre  set  him  at  liberty,  whereupon 
he  resumed  his  profession  of  advocate  in  his 
native  province  and  acquired  a  fortune.  Hav- 
ing previously  made  two  unsuccessful  attempts 
to  live  by  his  pen,  he  once  more  settled  in  Paris, 
and  wrote  'Socrate  dans  le  Temple  d'Aglaure' 
(1802),  a  poem  which  obtained  a  prize  from  the 
Institute.  This  was  followed  by  two  tragedies, 
'Eleonore  de  Baviere'  and  'Les  Templiers,' 
the  latter  performed  at  the  Theatre  Frangais 
in  1805  by  order  of  Napoleon.  In  1806  he  was 
elected  a  member  of  the  Corps  Legislatif.  In 
1817  he  was  nominated  perpetual  secretary  of  the 
Academy,  a  post  he  resigned  in  1826,  when 
the  ministry  presented  to  the  chambers  a  bill 
which  had  for  its  object  the  limiting  of  the 
liberty  of  the  press.  Of  most  value  to  the 
world  is  the  work  in  the  field  of  Romance 
philology,  his  writings  including:  *Grammaire 
comparee  des  Langues  de  I'Europe  Latine  dans 
leurs  Rapports  avec  la  Langue  des  Troubadours' 
(1821)  ;  "Choi-x  des  Poesies  originales  des  Trou- 
badours' (1816-21)  ;  'Lexique  Roman,  ou  Dic- 
tionnaire  de  la  Langue  des  Troubadours  com- 
paree aux  autres  Langues  de  I'Europe  Latine' 
(1836-44)  ;  'Observations  Philologiques  sur  le 
Roman  de  Rou,  et  sur  qnelques  Regies  de  la 
Langue  des  Trouveres  au  Xlle  Siecle'  (1829). 

Razin,  ra'zen,  Stenko,  Russian  bandit:  b. 
— ;  d.  AIoscow  1671.  He  was  the  leader  of 
Cossacks  who  plundered  caravans  and  fisheries 
along  the  Volga.  Being  captured  he  was  par- 
doned by  Ale-xis,  but  rebelled  again,  and  gath- 
ered about  himself  the  dissatisfied  elements, 
captured  cities  and  ruled  along  the  Volga  as  far 
as  Nijni-Novgorod.  He  was  finally  taken  and 
executed  at  Moscow.  Thereupon  he  became  the 
hero  of  epic  song  of  the  17th  century  and  was 
regarded  as  the  champion  of  the  people  against 
the  nobles.  Magic  powers  were  attributed  to 
him. 

Razor,  the  well-known  keen-edged  instru- 
ment for  shaving  off  the  beard  or  hair.  Razors 
seem  to  have  been  in  use  at  a  very  early  period 
of  the  world's  history.  They  were  used  by  the 
ancient  Egyptians.  The  Levitica!  code  expressly 
forbade  the  shaving  of  the  beard,  and  many 
Jews  in  some  countries  remove  all  superfluous 
hair  with  the  scissors  until  this  day.  It  is 
believed  by  many  authorities  that  the  primitive 
shaving-instruments  were  made  of  sharpened 
flints ;  the  savages  of  Polynesia  still  use  two 
pieces  of  flint  of  the  same  size,  or  pieces  of 
shells  or  sharks'  teeth  ground  to  a  fine  edge, 
for  this  purpose.  Among  civilized  nations  the 
blade  is  metal,  usually  steel,  the  finest  cast 
steel  being  preferred.  The  handles  are  made 
of  a  great  variety  of  materials,  as  silver,  ivory, 
tortoise-shell,  bone,  horn,  etc.    The  Chinese  and 


Japanese  razors  are  very  rarely  furnished  with 
handles. 

Razor-bill,  or  Tinker,  a  species  of  auk 
(Alca  torda)  intermediate  in  structure  between 
the  guillemots  and  the  great  auk ;  but  char- 
acterized by  its  compressed,  elevated,  hooked, 
and  furrowed  bill,  its  peculiar  stiff  wedge-shaped 
tail  and  ample  wings.  It  is  about  18  inches 
long,  generally  black  above  and  white  below ;  but 
in  the  breeding  plumage  the  head  and  neck 
become  lustrous  black  all  around,  with  a  very 
characteristic  fine  white  line  running  from  the  eye 
to  the  base  of  the  bill.  This  bird  is  abundant  in 
the  North  Atlantic,  frequenting  rocky  islands 
and  coasts  to  breed  with  puffins  and  guillemots, 
but  at  other  seasons  keeping  farther  out  at  sea, 
and  in  winter  migrating  as  far  south  as  the 
Mediterranean  and  the  coast  of  New  Jersey  or 
even  North  Carolina.  On  the  American  side 
it  breeds  in  the  Bay  of  Fundy  and  in  great 
colonies  in  the  Gulf  of  St.  Lawrence,  about 
Labrador,  etc.  A  single  much  blotched  and 
streaked  whitish  egg,  about  three  inches  long, 
is  deposited  on  a  ledge  or  in  a  fissure  of  some 
precipitous  rocky  cliff.  They  feed  upon  floating 
refuse  or  fish,  worms,  etc.,  for  which  they  dive 
or  which  they  pursue  in  the  water,  using  both 
wings  and  feet  in  swimming.  When  molested 
they  sometimes  fight  viciously,  at  the  same  time 
uttering  harsh  cries.  The  large  eggs  are  much 
gathered  for  food. 

Razor-clam,  or  Razor-fish,  a  bivalve  mol- 
lusk  of  the  family  Solcnida;  known  on  all 
sandy  shores.  The  shell  is  long  and  narrow, 
like  a  razor-handle,  and  gapes  at  both  ends,  the 
siphons  are  short,  the  foot  is  large  and  power- 
ful. The  shell  is  handsomely  ornamented  and 
in  some  tropical  species  is  of  great  beauty. 
These  mollusks  always  live  buried  in  the  sand 
in  an  upright  position,  leaving  only  an  opening 
shaped  like  a  keyhole,  which  corresponds  with 
the  two  siphon  tubes.  They  are  generally  found 
at  a  depth  of  one  or  two  feet,  and  when  they 
make  their  burrows,  as  they  are  often  in  the 
habit  of  doing,  among  the  rocks,  not  even  an 
iron  hook  can  draw  them  from  their  retreat, 
but  they  may  sometimes  be  beguiled  by  pouring 
salt  water  on  the  spot,  deceiving  them  into  the 
impression  that  the  tide  has  risen  and  they  may 
begin  to  feed.  They  are  edible,  but  rather  tough. 
A  familiar  and  typical  species  on  the  eastern 
coast  of  the  United  States  is  Eiisis  amcricana. 
Consult  Kingsley,  'Standard  Natural  History,' 
Vol.  I.  (1885). 

Razorback,  one  of  the  large  whales  of  the 
genus  Balanol'tera,  called  also  finbacks  and  ror- 
quals. (See  FiNB.\CK ;  Wh.m.e.)  Also  a  name 
for  the  thin  and  agile  semi-wild  hogs  which 
range  the  woods  in  the  less  settled  parts  of 
the  southern  United  States. 

Re,  ra,  the  sun  god,  first  and  most  impor- 
tant of  Egyptian  divinities.  Re  is  supposed  to 
be  the  son  of  Neith  (q.v.),  the  goddess  of  the 
upper  air,  and  to  have  had  for  his  wife  Mout, 
the  mother  of  nature.  He  had  for  children 
Athor,  the  light ;  Mu,  the  sunlight ;  and  Mat, 
spiritual  light,  and  was  widely  worshipped  by 
the  ancient  Egyptians,  and  in  course  of  time 
every  local  divinity  became  identified  with  Re; 
thus,  Ammon  became  Ammon-Re ;  Sobk  changed 
to  Sobk-Re.  The  attempt  to  unify  the  person- 
ages of  mythology  under  Re  and  thus  erect  a 
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monotheism  is  credited  to  Amenophis  I\'.  of  the 
l8th  dynasty. 

Re,  ra,  or  Rhe,  lie  de,  France,  a  small, 
low-lying  island  three  miles  distant  from  the 
coast  of  the  department  of  Charcnte-Inferieure, 
opposite  the  city  of  La  RochcUc,  from  which 
it  is  separated  by  the  Pertuis  Breton.  It  is 
about  i8  miles  long  and  three  broad  and  mea- 
sures 28  square  miles.  The  inhabitants  are 
chiefly  engaged  in  the  preparation  of  salt,  pro- 
ducing 32,000  tons  aniuially.  The  west  coast  is 
rocky ;  on  the  east  side  there  are  some  good 
harbors.  Oyster  farming  has  become  an  im- 
portant branch  of  industry  yielding  35,000,000 
annually.  Wine  is  made  and  exported.  The 
chief  town.  St.  Martin,  was  fortified  by  Vauban. 
Pop.  of  island  about  15,000. 

Reaction,  in  chemistry,  a  general  term  for 
any  chemical  change  that  is  brought  about  by  the 
mutual  interaction  of  two  or  more  substances. 
Reactions  between  two  primitive  substances  may 
be  conveniently  divided  into  three  classes,  as 
follows  :  (i)  Those  in  which  the  two  substances 
combine  additively,  so  as  to  form  a  single  third 
substance  by  their  union.  (2)  Those  in  which 
one  of  the  primitive  substances  is  broken  up, 
the  other  primitive  substance  combining  addi- 
tively with  one  or  all  of  its  parts,  so  as  to 
produce  two  or  more  new  substances.  (3) 
Those  in  which  there  is  a  double  decomposition 
of  the  two  primitive  substances,  the  several  parts 
of  the  first  combining  with  those  of  the  second  so 
as  to  produce  two  or  more  new  substances.  The 
first  of  these  is  illustrated  by  the  action  of 
oxygen  gas  upon  metallic  sodium,  the  combina- 
tion taking  place  additively  according  to  the 
equation  2Na  +  0  =  Na.O.  The  second  is 
illustrated  by  the  action  of  chlorine  gas  upon  an 
excess  of  methane  (CH.)  ;  methyl  chloride  and 
hydrochloric  acid  being  formed  (upon  exposure 
to  diffuse  daylight)  in  accordance  with  the  equa- 
tion CH. -f- 2CI  =  CHsCI-i- HCl.  The  third 
general  type  of  reaction  between  two  primitive 
substances  (that,  namely,  in  which  there  is  a 
double  decomposition)  may  be  illustrated  by  the 
action  of  hydrochloric  acid  upon  caustic  potash, 
KOH^  as  indicated  by  the  equation  KOH  + 
HCl  =  H;0  +  KCl,  the  products  of  the  reac- 
tion being  water  and  chloride  of  potassium. 

To  describe  chemical  reactions  in  detail  would 
be  to  discuss  the  entire  subject  of  chemistry. 
Reference  must  therefore  be  made  to  the  many 
articles  in  this  encyclopaedia  in  which  dififerent 
types  of  reactions  are  described.  See,  for  ex- 
ample, Aro.matic  Compounds;  Benzene;  Chem- 
istry; Equilibrium,  Chemical;  F.\tty  Com- 
pounds ;  Solutions  ;  etc. 

Read,  red,  George,  American  patriot  and 
jurist,  one  of  the  signers  of  the  Declaration 
of  Independence:  b.  Cecil  County,  Md.,  18  Sept 
1733;  d.  New  Castle,  Del.,  21  Sept.  1798.  He 
was  educated  at  Chester,  Pa.,  studied  law,  and 
was  admitted  to  the  bar  in  Philadelphia,  .soon 
afterward  settling  in  New  Castle,  Del.,  where 
he  practised  his  profession.  He  served  as  at- 
torney-general for  the  crown  for  the  counties 
of  Delaware,  Kent,  and  Sussex  from  1763  to 
1764,  when  he  was  elected  a  member  of  the 
first  Continental  Congress.  Early  an  opponent 
of  independence,  at  last  he  saw  no  alternative, 
and  signed  the  petition  to  George  III.  and  the 
Declaration  itself.     He  was  chairman    (1775-7) 


of  the  first  naval  committee  of  the  colonies,  and 
is  to  be  considered  as  one  of  the  chief  founders 
of  the  primitive  American  navy.  The  new  con- 
stitution of  Delaware  (1776)  was  drafted 
by  him,  and  he  was  president  of  the  conven- 
tion which  adopted  it.  He  was  made  vice-presi- 
dent and  acting  president  (governor)  of  the 
State  of  Delaware,  whose  laws  he  codified.  In 
1782  he  was  appointed  judge  of  the  United 
States  Court  of  Appeals  for  Admiralty  Cases. 
He  was  a  delegate  to  the  Annapolis  Convention 
(1786)  and  to  the  Constitutional  Convention 
(1787),  and  was  elected  to  the  United  States 
Senate  in  1789  and  in  1791.  Resigning  in  1793, 
he  became  chief  justice  of  Delaware,  and  held 
that  office  during  the  rest  of  his  life. 

Read,  John  Elliot,  American  journalist:  b. 
Farmer,'  Philadelphia,  for  12  years.  He  has 
educated  in  the  public  schools  and  has  written 
much  for  agricultural,  religious,  and  literary 
periodicals.  He  was  associate  editor  of  <The 
Working  Farmer'  in  New  York  10  years,  and 
was  corresponding  editor  of  <The  Practical 
Farmer,'  Philadelphia,  for  12  years.  He  has 
published:  'Farming  for  Profit'  (1880);  'Life 
Triumphant:  A  Study  of  the  Nature,  Origin 
and  Destiny  of  Man'  (1900);  and  also  wrote 
'A  Brief  History  of  the  Principal  Earlier  Arc- 
tic Explorations  from  the  9th  Century  to  the 
Peary  Expedition*  as  the  concluding  section  of 
'Nansen  in  the  Frozen  World'    (1897). 

Read,  John  Joseph,  American  naval  offi- 
cer: b.  New  Jersey.  He  was  graduated  from 
the  United  States  Naval  Academy  in  1861, 
served  under  Farragut  during  the  Civil  War, 
and  on  the  Atlantic  blockades,  and  in  1866 
was  promoted  lieutenant-commander.  He  has 
received  steady  advancement,  was  made  rear- 
admiral  in  1900  with  command  of  the  receiving- 
ship  Richmond,  and  in  1901  was  placed  in  com- 
mand of  the  navy  yard  at  Portsmouth,  N.  H. 

Read,  John  Meredith,  American  jurist:  b. 
Philadelphia,  Pa.,  21  July  1797;  d.  there  29  Nov. 
1874.  Pie  was  a  son  of  George  Read,  signer  of 
the  Declaration  of  Independence,  was  graduated 
at  the  University  of  Pennsylvania  in  1812,  and 
admitted  to  the  bar  in  1818.  In  1822-3  he  occu- 
pied a  seat  in  his  State's  legislature,  and  later  as 
city  solicitor  drew  up  the  first  statement  of  the 
finances  of  Philadelphia.  He  was  United  States 
attorney  for  the  eastern  district  of  Pennsylva- 
nia in  1837-44,  and  served  as  solicitor  general 
of  the  United  States ;  attorney-general  of  Penn- 
sylvania, and  chief  justice  of  that  State  from 
i860  until  his  death.  With  the  formation  of  the 
Republican  party  he  became  one  of  its  members, 
and  by  it  was  elected  judge  of  the  supreme 
court  of  Pennsylvania  in  1858.  His  name  was 
proposed  as  candidate  for  the  presidency  of  the 
United  States  in  18C0  and  several  votes  were 
actually  cast  for  him  in  the  Chicago  convention, 
though  he  used  his  personal  influence  in  favor 
of  Abraham  Lincoln.  His  'Views  on  the  Sus- 
pension of  the  Habeas  Corpus'  (1863)  became 
the  basisof  the  act  of  3  March  1863,  authorizing 
the  President  to  suspend  the  habeas  corpus  act. 
His  legal  opinions  extend  through  41  volumes  of 
reports,  while  of  his  published  addresses  the 
principal  are:  'Plan  for  the  Administration  of 
the  Girard  Trust'  (1833);  'The  Law  of  Evi- 
dence' (1864);  'Jefferson  Davis  and  his  Com- 
plicity m  the  Assassination  of  Abraham  Lincoln* 
(1866). 
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Read,  John  Meredith,  American  diploma- 
tist: b.  Philadelphia,  Pa.,  21  Feb.  1837;  d. 
Paris  27  Dec.  i8g6.  He  was  a  son  of  Judge 
Meredith  Read  (q.v.),  was  graduated  at  Brown 
University,  and  at  the  Albany  Law  School  in 
1859.  He  pursued  the  study  of  international  law 
in  Europe,  was  admitted  to  the  bar  in  Philadel- 
phia, and  settled  at  Albany.  From  i860  to  1866 
he  was  adjutant-general  of  the  State  of  New 
York.  In  1869  he  was  appointed  United  States 
consul  for  France  and  Algeria,  and  during  the 
period  of  the  Franco-Prussian  war  he  acted 
as  consul-general  for  the  German  government, 
for  which  he  received  the  thanks  of  both  the 
French  and  German  governments,  and  personal 
recognition  of  his  services  from  Prince  Bis- 
marck. From  1873  to  1879  he  was  United  States 
minister  to  Greece,  and  during  the  latter  part  of 
his  tenure  of  office  personally  paid  the  expenses 
of  the  legation,  when  the  government  refused 
the  appropriation.  His  important  services  dur- 
ing his  term  were  his  securing  the  revocation 
by  the  Greek  government  of  an  order  prohibiting 
the  sale  of  the  Bible  in  Greece ;  the  release  of 
the  American  ship  Armenia,  and  the  report  of 
an  open  Russian  port  during  the  Turkish  war, 
to  which  he  urged  the  despatch  of  a  grain  fleet. 
After  his  relinquishment  of  diplomatic  duties  he 
continued  to  reside  in  Europe,  engaged  in  arch- 
aeological, historical,  and  art  studies.  He  was 
the  author  of  a  'Historical  Inquiry  Concerning 
Henry  Hudson>   (1866). 

Read,  Nathan,  American  inventor:  b. 
Warren,  Worcester  County,  Mass.,  2  July  1759; 
d.  near  Belfast,  Maine,  20  Jan.  1849.  He  was 
graduated  from  Harvard  in  1781  ;  studied  medi- 
cine; in  1796  established  with  others  the  Salem 
iron  foundry,  where  chain  cables  and  other 
iron  work  for  ships  were  manufactured,  and  in 
1798  patented  a  nail-making  machine.  In  1788 
he  became  interested  in  steam  navigation,  and 
as  his  first  task  attempted  the  construction  of  a 
boiler  that  should  be  at  once  compact,  light,  and 
safe.  He  made,  in  1788  or  1789,  the  first  draw- 
ings of  what  he  styled  his  "portable  furnace 
boiler,"  which  was  devised  for  use  on  steam  car- 
riages and  steamboats,  and  for  which  he  ob- 
tained a  patent  26  Aug.  1791.  He  had  built  a 
steamboat  in  1789,  and  by  a  trial  of  this  craft, 
which  was  fitted  with  paddle-wheels  and  a 
crank  operated  by  hand,  was  satisfied  that  his 
method  of  applying  steam  to  the  propulsion  of 
vessels  would  work  suitably.  There  is  no  evi- 
dence, however,  that  he  succeeded  in  even  an 
experimental  demonstration  of  his  plans.  His 
model  steam  carriage,  exhibited  by  him  while 
endeavoring  to  obtain  aid  in  his  schemes,  was 
never  developed.  He  did,  however,  invent  the 
vertical  multi-tubular  firebox  boiler,  which  has 
long  been  in  use  as  a  standard  form.  Among  his 
other  inventions  were  several  forms  of  pumping 
engines,  and  a  plan  for  utilizing  the  force  of 
the  tide  by  means  of  reservoirs  alternately  so 
filled  and  emptied  as  to  produce  a  continuous 
stream  of  water.  Much  credit  belongs  to  Read 
for  his  early  and  clear  perception  of  the  im- 
portance of  steam  navigation.  From  1800  to  1803 
he  was  a  representative  in  Congress,  and  after 
his  removal  to  Maine,  was  for  many  years  chief 
justice  in  the  court  of  Hancock  County.  Con- 
sult: Read,  <Nathan  Read*  (1870);  Thurston, 
<A  History  of  the  Growth  of  the  Steam  En- 
gine'  (1878). 


Read,  Opie  Percival,  American  journalist: 
and  novelist :  b.  Nashville,  Tenn.,  22  Dec.  1852. 
He  was  educated  in  Gallatin,  Tenn.;  entered 
journalism  at  Franklin,  Ky.,  and  later  removed 
to  Little  Rock,  Ark.  He  edited  the  Arkansas 
•Gazette'  in  1878-81  ;  founded  the  *Arkansaw 
Traveler'  in  18S3,  and  edited  it  for  10  years.  He 
has  since  lived  in  Chicago,  where  he  has  de- 
voted himself  to  literary  work.  His  publications 
include:  'Lcn  Gansett*  (1888);  'Up  Terrapin 
River'  (1889);  <A  Kentucky  Colonel'  (1890); 
<My  Young  Master'  (1896);  'In  the  Alamo' 
(1900)  ;   'Our  Josephine'    (1902)  ;  etc. 

Read,  Thomas  Buchanan,  American  poet 
and  painter:  b.  Chester  County,  Pa.,  12  March 
1822;  d.  New  York  11  May  1872.  His  father 
was  a  farmer  and  he  received  but  little  school- 
ing. He  lived  at  various  times  during  his  youth 
and  young  manhood  at  Philadelphia,  Cincinnati; 
New  York,  and  Boston,  occupied  in  ways  that 
satisfied  his  tastes,  such  as  portrait  painting  and 
writing  verses,  when  he  could;  and  in  other  ways 
that  supplied  his  necessities,  such  as  sign  paint- 
ing, cigar  making,  play  acting,  when  he  must. 
He  published  his  first  verses  in  the  Boston 
Courier  in  1843-4;  later  a  Revolutionary  tale 
'Paul  Redding'  (1845)  and  'Poems'  (1846), 
before  his  removal  to  Philadelphia,  where  he 
edited  'The  Female  Poets  of  America'  (1848) 
and  brought  out  his  'Lays  and  Ballads'  (1849). 
In  1850  he  went  to  Europe  and  joined  the  circle 
of  American  artists  living  at  Rome.  Here  he 
had  the  first  opportunity  for  the  serious  study 
of  painting,  and  for  the  rest  of  his  life,  save 
for  occasional  visits  to  America,  he  made  his 
home  at  Rome.  His  better  known  paintings  are 
'The  Water  Sprite' ;  'The  Lost  Pleiad' ;  'The 
Star  of  Bethlehem'  ;  'Sheridan  and  His  Horse.' 
He  made  portraits  of  Mrs.  Browning,  the  ex- 
Queen  of  Naples,  Henry  W.  Longfellow,  and  a 
group  of  Longfellow's  children.  His  portrait 
of  George  Peabody  is  at  the  Institute  in  Balti- 
more. A  sculptured  bust  of  General  Sheridan 
was  executed  late  in  life.  It  is  as  a  poet,  how- 
ever, that  he  will  be  remembered,  especially  by 
his  stirring  'Sheridan's  Ride,'  written  for  the 
elocutionist  and  actor,  James  E.  Murdock,  and 
the  exquisitely  musical  lyric  'Drifting.'  His 
volumes  of  verse  are  'The  New  Pastoral' 
(185s)  ;  'Sylvia  or  the  Last  Shepherd'_  (1857)  ; 
'The  Waggoner  of  the  Alleghanies,'  in  which 
occurs  the  fine  lyric  'The  Maid  who  Binds  Her 
Warrior's  Sash'  (1862).  A  complete  edition  of 
his  poems  was  published  in  1882. 

Reade,  red,  Charles,  English  novelist  and 
play-writer:  b.  Ipsden  House,  Oxfordshire,  8 
June  1814;  d.  Shepherd's  Bush,  London,  11  April 
1884.  He  was  educated  at  Oxford  and  was 
called  to  the  bar  in  1843,  but,  finding  literature 
more  attractive  than  law,  devoted  himself  to  the 
former,  and  never  practised.  He  became  first 
known  by  his  novel  of  'Peg  Woffington'  (1S52), 
which  he  afterward  dramatized  with  Tom  Tay- 
lor, under  the  title  of  'Masks  and  Faces.'  Tins 
was  followed  by  'Christie  Johnstone'  (185,5), 
in  which  he  showed  considerable  appreciation 
of  certain  characteristics  of  Scottish  life.  The 
appearance,  in  1856,  of  'Never  Too  Late  to 
Mend,'  one  of  his  "novels  with  a  purpose,"  in 
which  he  attacked  the  English  prison  system 
with,  perhaps,  greater  zeal  than  unbiased  judg- 
ment, secured  for  him  a  wide  reputation.  His 
next  great  work,  the  most  scholarly  and  artistic 
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of  his  writings,  <The  Cloister  and  the  Hearth,' 
deaUng  with  the  lives  of  the  parents  of  Eras- 
mus, appeared  in  1861,  and  is  decidedly  his  mas- 
terpiece, though  it  has  not  attained  the  popu- 
larity, with  the  general  reader,  of  some  of  his 
more  melodramatic  novels.  Among  the  more 
important  of  his  other  works  are:  'Love  Me 
Little,  Love  Me  Long>  (1859);  'Hard  Cash> 
(1863);  'Griffith  Gaunt*  (,1866);  'Foul  Play> 
(with  Dion  Boucicault,  1869)  ;  'Put  Yourself  in 
His  Place'  (1870)  ;  'A  Terrible  Temptation' 
(1871);  'The  Wandering  Heir'  (1872);  <A 
Perilous  Secret'  (1884).  He  was  also  the  au- 
thor, either  alone  or  in  collaboration  with  others, 
of  several  dramas,  including  'Gold';  'Two 
Loves  and  a  Life'  ;  'The  King's  Rivals' ;  and 
'Drink,'  the  last  adapted  from  Zola's  'L'Assom- 
moir.'  None  of  these  won  much  success  for 
Reade.  His  'Courier  of  Lyons,'  renamed  'The 
Lyons  ]\Iail,'  has  been  made  famous  by  Sir 
Henry  Irving  in  the  dual  role  of  Lesurques  and 
Dubosc.  Reade  was  enthusiastic  by  nature,  and 
continually  filled  with  new  enthusiasms  toward 
any  cause  which  roused  his  easily  excited  in- 
terest. The  abuses  in  the  convict  prison  system 
produced,  as  was  said,  one  of  his  best-known 
novels;  the  system  of  private  lunatic  asylums 
furnished  the  motive  for  'Hard  Cash,'  as  the 
trades-union  outrages  at  Sheffield  did  for  'Put 
Yourself  in  His  Place,'  while  in  'Foul  Play' 
he  attacked  the  alleged  practice  of  overloading 
and  over-insuring  ships.  His  writings  show  con- 
siderable skill  in  the  delineation  of  character, 
much  narrative,  descriptive,  and  dramatic  power, 
combined  at  times  with  coarseness  and  theatri- 
cality. He  may,  perhaps,  be  said  to  rank  first 
in  the  second  order  of  English  novelists  of  the 
19th  century,  and  was  as  popular  in  this  country 
as  in  his  own.  Consult :  Swinburne's  article 
in  his  'Miscellanies'  (1886);  'Charles  Reade: 
A  Memoir'  (1887)  ;  Ireland,  'Extracts,'  with 
an  introduction  (1891);  and  the  'Gentleman's 
Magazine'   for  i8i82. 

Reade,  John,  Canadian  Anglican  clergy- 
man and  journalist:  b.  Ballyshannon,  Ireland, 
13  Nov.  1837.  He  was  educated  at  Queen's  Col- 
lege, Belfast,  and  in  1856  went  to  Canada,  where 
he  founded  the  Montreal  'Literary  Magazine,' 
and  was  also  connected  witli  the  Montreal 
'Gazette.'  He  engaged  in  teaching,  practised  law 
at  intervals,  and  in  1864  took  orders  in  the 
Church  of  England.  In  1887  he  was  elected 
president  of  the  Montreal  Society  for  Historical 
Studies.  He  wrote:  'The  Prophecy  and  Other 
Poems'  (1870);  'Language  and  Conquest* 
(1883);  'The  Making  of  Canada'  (1885); 
'Vita  sine  Liberis'  (1886);  'Aboriginal  Ameri- 
can Poetry'    (1887)  ;  etc. 

Reade,  William  Winwood,  English  trav- 
eler and  novelist,  nephew  of  Charles  Reade 
(q.v.)  :  b.  Ipsden,  Oxfordshire,  30  Jan.  1838; 
d.  Wimbledon,  Surrey,  24  .f^pril  1875.  He  vis- 
ited the  western  coast  of  Africa  in  1862,  and  in 
1868  started  from  Sierra  Leone  and  reached  the 
source  of  the  Niger.  He  was  special  corre- 
spondent for  the  London  Times  in  the  .\shantee 
war,  1873-4.  Of  his  literary  work  perhaps  his 
most  notalile  effort  is  'The  Martyrdom  of  Man' 
(1872),  a  historv  of  human  slavery.  His  other 
works  include  'The  Veil  of  Isis'  (1861)  ;  'Sav- 
age Africa'  (1863);  'The  African  Sketch 
Book'  (1873);  'Story  of  the  Ashantee  Cam- 
paign'  (1875);  'The  Outcast'   (1875;  ;  etc. 


Read'er,  Francis  Smith,  American  journal- 
ist :  b.  Coal  Centre,  Pa.,  17  Nov.  1842.  He  was 
connected  with  the  United  States  Civil  Service 
for  10  years,  and  served  with  the  Union  army 
thoughout  the  Civil  War.  Later  he  became  edi- 
tor of  the  Beaver  Valley  'News.'  He  published 
'Life  of  Moody  and  Sankey'  (1890);  'History 
of  the  5th  West  Virginia  Cavalry'  (1890); 
'History  of  New  Brighton,  Pa.'   (1899). 

Reader.     See  Orders,  Holy. 

Reading,  red'ing,  England,  capital  of  the 
county  of  Berkshire,  28  miles  southeast  of  O.x- 
ford.  It  has  handsome  municipal  buildings ; 
a  public  hall,  and  free  library ;  a  museum,  and 
excellent  schools.  There  are  remains  of  the 
magnificent  Benedictine  Abbey  founded  by  Henry 
I.,  in  which  he  was  buried.  Henry  VIII.  con- 
verted the  castle  into  a  palace;  later  it  was  de- 
stroyed during  the  Cromwellian  wars,  and  the 
gateway  alone  has  been  restored.  Other 
churches  are  St.  Mary's,  rebuilt  from  a  nunnery 
founded  by  Elfrida  to  expiate  the  murder  of 
her  stepson  (Edward  the  Alartyr)  ;  St.  Lawrence 
(Norman),  rebuilt  in  the  15th  century;  St.  Giles' 
(mixed  architecture),  and  Greyfriars  Church. 
Reading  was  the  headquarters  of  the  Danes  in 
871 ;  was  a  refuge  for  the  students  who  defied 
the  Parliament;  for  the  law  courts  obliged  to 
leave  London  to  escape  the  terrible  plague,  and 
was  the  fighting  ground  of  rival  armies  during 
the  conflicts  of  the  rebellion.  Reading  is  the 
centre  of  a  large  agricultural  district,  has  an 
active  trade  and  various  important  industrial 
establishments.     Pop.   (1901)  72,214. 

Reading,  Mass.,  town  in  Middlesex 
County,  on  the  Boston  &  Maine  railroad,  about 
10  miles  north  of  Boston.  It  was  settled  in 
1638,  and  six  years  later  was  incorporated.  It 
is  a  beautiful  residential  town,  and  has  con- 
siderable manufacturing  interests.  The  chief 
manufactured  products  are  imitation  leather, 
wire  brushes,  boots  and  shoes,  rubber  and  rub- 
ber goods,  games,  church  organs  and  organ 
pipes,  toys,  and  furniture.  The  public  library 
contains  nearly  10,000  volumes.  The  govern- 
ment is  administered  by  town  meetings,  which 
convene  annually.  Pop.  (1890)  4,088;  (1900) 
4.969. 

Reading,  Pa.,  city,  county-seat  of  Berks 
County ;  on  the  Schuylkill  River  and  the 
Schuylkill  Canal,  and  on  the  Pennsylvania,  the 
Wilmington  &  Northern,  and  the  Philadelphia 
&  Reading  R.R.'s ;  about  58  miles  northwest 
of  Philadelphia,  and  55  miles  east  by  north  of 
Harrisburg.  Its  area  is  about  six  square  miles. 
Reading  was  first  settled  by  Germans,  but  later 
a  number  of  English  colonists  located  there, 
and  named  the  place  after  Reading  in  England. 
In  1748  it  was  laid  out,  and  in  1783  was  incor- 
porated as  a  borough.  It  was  chartered  as  a  city 
in  1847.  It  is  in  an  agricultural  region,  in  which 
there  is  great  mineral  wealth.  It  has  extensive 
manufacturing  and  commercial  interests.  East 
of  the  city  is  Mount  Penn,  and  south  of  it  is 
Neversink  Mountain.  Inclined  and  electric  rail- 
ways extend  to  the  summit  of  both  mountains. 
Mount  Penn  is  1,140  feet  above  sea-level,  and 
on  its  top  is  a  stone  tower  50  feet  high.  The 
chief  industries  are  connected  with  iron  and 
steel  productions,  but  the  coal  mines  and  lime- 
stone quarries  contribute  to  the  industrial  wealth 
of  the  city.     The  chief  industrial  establishments 
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are  railroad  shops,  machine  shops,  foundries,  pot- 
teries, paper  and  wood  pulp  mills,  breweries, 
knitting  mills,  hosierj'  mills,  hat  factories,  car- 
riage works,  cigar  factories,  and  iron  and  steel 
works.  The  capital  in\ested  in  manufacturing 
in  igoo  (Federal  census)  was  $27,975,628,  and 
the  average  annual  output  was  valued  at  S36,- 
902,511.  The  iron  and  steel  industries  had  the 
largest  invested  capital  and  about  one  fourth 
of  the  output.  There  were,  in  1900,  over  500 
manufacturing  establishments,  representing  about 
100  different  industries.  The  principal  public 
buildings  of  Reading  are  the  government  build- 
ing, the  county  court-house,  city-hall,  opera  house. 
Masonic  Ternple,  the  churches  and  schools. 
The  charitable  institutions  are  Saint  Catherine's 
Orphan  Asylum  (girls) ,  city  and  county  orphan- 
ages. House  of  the  Good  Shepherd,  Saint  Joseph's, 
the  Reading,  and  the  Homoeopathic  hospitals. 
The  educational  institutions  are  the  Schuylkill 
Seminary,  the  Inter-State  Commerical  College, 
Mount  Saint  Michael's  Academy,  Reading 
Classical  School,  Reading  Academy  and  Busi- 
ness College,  two  high  schools,  a  number  of 
private  schools,  and  two  school  libraries. 

The  city  has  an  excellent  park  system  cov- 
ering in  all  nearly  200  acres.  The  government 
is  vested  in  a  mayor,  who  holds  office  three  years, 
and  a  council.  The  members  of  the  board  of 
education  are  chosen  by  popular  election.  The 
annual  municipal  expenditures  for  maintenance 
and  operation  are  about  8930,000;  the  chief 
items  being,  for  schools,  §257,000;  for  the 
water  department,  $234,500;  for  the  police  de- 
partment, $53,200;  for  municipal  lighting, 
$60,000;  for  streets,  S6o,ooo,  and  for  fire  de- 
partment, S35.000.  The  watem'orks  cost  the 
city  originally  §1,937,762.  They  are  owned  and 
operated  by  the  municipality.  In  1867  and  1869 
the  city  boundaries  were  enlarged.  Pop.  (1783), 
when  it  became  a  borough,  2,100;  (1847),  when 
chartered,   12,000;   (igoo),   78,961. 

Readjusters,  or  Refunders,  the  name  of  a 
political  party  in  Virginia,  which  passed  several 
bills  providing  for  the  scaling  and  partial  re- 
jection of  the  public  debt  of  the  State.  Virginia, 
at  the  close  of  the  Civil  War,  was  greatly  im- 
poverished, burdened  with  a  large  indebtedness, 
and  shorn  of  part  of  its  territor}-,  which  had 
been  erected  into  the  State  of  West  Virginia. 
The  reconstruction  government  added  consider- 
ably to  the  debt,  and  a  keen  controversy  arose 
over  the  question  of  meeting  the  obligations. 
An  act  passed  in  the  legislative  session  of  1870- 
71  to  refund  the  debt  was  repealed,  but  the  re- 
peal was  declared  unconstitutional  by  the  courts. 
In  1878  the  Legislature  passed  a  measure  known 
as  the  McCulloch  bill,  which  provided  for  new 
bonds,  to  be  exchanged  at  par  for  outstand- 
ing bonds,  and  to  bear  interest  at  3  per  cent  for 
10  years,  4  per  cent  for  the  following  20  years, 
and  5  per  cent  for  10  years,  when  the  principal 
would  fall  due.  This  act  did  not  satisfy  those 
opposed  to  payment  of  the  debt  in  full,  who 
became  known  as  "Readjusters,"  and  included 
in  their  ranks  both  Democrats  and  Republicans. 
Under  the  leadership  of  H.  H.  Riddleberger 
they  succeeded  in  getting  control  of  the  Legis- 
lature, and  passed  a  bill  scaling  the  debt  from 
$31,102,571  to  $19,665,196.  This  bill  was 
vetoed  by  the  Governor.  In  1881  the  Read- 
justers obtained  complete  control  of  the  State, 
and  laws  were  enacted  in  accordance  with  their 
poHcy,  the  same  course  being  pursued  in  1884, 


1 886,  and  1887.  The  United  States  Supreme 
Court  delivered  nine  opinions  declaring  the  re- 
adjustment measures,  so  far  as  they  prohibited 
the  receipt  of  State  bond  coupons  for  taxes, 
as  provided  by  the  McCulloch  law,  to  be  in  con- 
flict with  the  provision  of  the  Federal  Constitu- 
tion, upholding  the  obligation  of  contracts. 
The  State  could  not  be  coerced  into  payment, 
and  matters  remained  unsettled  until  a  com- 
promise was  agreed  upon  between  the  State  and 
holders  of  the  bonds. 

Reagan,  re'gan,  John  Henninger,  American 
politician:  b.  Sevier  County,  Tenn.,  8  Oct.  181 8; 
d.  Palestine,  Texas,  6  Mar.  1905.  At  21  he 
settled  in  Texas,  where  he  practised  law  and 
was  a  member  of  the  Texas  Legislature  in  1847. 
In  1856  he  was  elected  judge  of  the  district 
court,  but  resigned  the  next  year  to  go  to  Con- 
gress, of  which  he  remained  a  member  until  1861. 
During  the  Civil  War  he  served  as  postmaster- 
general  of  the  Confederate  States,  and  acting 
secretary  of  the  Confederate  Treasury.  He  was 
a  member  of  the  Texas  Constitutional  Conven- 
tion 1875,  member  of  the  Congress  1875-97, 
United  States  Senator  1887-91,  and  afterward 
chairman  of  the  Texas  State  Railroad  Commis- 
sion. He  introduced  the  "  Reagan  Inter-State 
Commerce  Bill,"  on  which  the  present  inter- 
state commerce  legislation  is  based. 

Real,  rg'al,  a  Spanish  coin,  the  old  unit  of 
value  in  Spain.  By  the  monetary  law  of  June 
1864,  the  silver  real  was  made  to  weigh  1.298 
grams,  .81  fine,  and  equivalent  to  4 J  cents.  It 
has  varied  in  value  from  4^  to  10  cents. 

Real  Presence,  the  doctrine  of  the  actual 
presence  of  the  body  and  blood  of  Christ  in  the 
Eucharist.  See  Consubstantiation  ;  Eucha- 
rist; Mass;  Transubsta.ntiation. 

Real  Variable,  Theory  of  Functions  of  the;  a 
mathematical  science.  A  variable  is  a  symbol 
(such  as  X  or  y  or  "time"  or  "temperature") 
which  stands  for  any  member  of  a  class  of 
things.  A  particular  member  of  the  class  is 
called  a  "value"  of  the  variable  which  is  said 
to  "take  on"  its  values.  One  variable,  y,  is 
said  to  be  a  single-valued  function  of  another 
variable,  x,  if  to  every  value  of  x  there  corre- 
sponds one  and  only  one  value  of  y.  This  is 
the  case,  for  example,  if  x  stands  for  any  number 
and  y=x'^.  It  is  customary  to  express  such  a 
relation  between  y  and  x  by  the  equation  y  =j(x) ; 
X  is  called  the  independent  and  y  the  dependent 
variable.  If  the  restriction  that  only  one  value 
of  y  shall  correspond  to  each  value  of  x  is  re- 
moved, y  is  called  a  multiple-valued  function 
of  X.  Unless  otherwise  provided,  the  word 
function  in  the  following  pages  shall  mean 
single- valued  function. 

While  the  notions  of  variable  and  function  as 
thus  defined  apply  to  any  class  of  objects  what- 
ever, they  are  usually  thought  of  only  in  connec- 
tion with  classes  of  numbers.  In  fact  the  phrase 
Theory  of  Functions  is  at  present  understood  by 
mathematicians  to  mean  either  the  theory  of  func- 
tions of  a  complex  variable  {q.v.)  or  the  theory  oi 
fimctionsof  a  real  variable.  In  a  certain  abstract 
sense,  the  theory  of  the  complex  variable  might 
be  supposed  to  include  the  theory  of  the  real 
variable,  since  all  values  of  the  real  variable  .r, 
are  included  as  special  values  (.r^  =0)  of  the  com- 
plex variable  x^+x^  —1.  As  matter  of  fact, 
however,  the  theory  of  functions  of  a  complex 
variable  has  yet  concerned  itself  but  little  ex. 
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cept  with  analytic  functions,  i.e.,  those  functions 
which  may  be  thought  of  as  defined  by  a  power- 
series  together  with  its  continuations.  This 
theorj'  therefore  leaves  untouched  the  widest 
class  of  functions  of  the  real  variable.  On  the 
other  hand,  since  the  theory  of  functions  of  a 
complex  variable  gives  a  broader  and  hence 
more  unified  theory^  of  analj^ic  functions  than 
can  be  furnished  by  the  real  function  theory, 
these  functions  are  not  ordinarily  gi\'en  special 
attention  in  the  latter  theory.  For  a  discussion 
of  algebraic  functions  the  reader  is  referred  to 
the  article  on  Algebra;  for  transcendental  func- 
tions, i.e.,  functions  which  are  not  algebraic, 
see  Trigonometry,  Harmonic  An.^lysis, 
Differential  Equations,  Series    etc. 

The  theory  of  functions  of  a  real  variable  is  a 
product  of  the  critical  tendency  of  mathematics 
in  the  latter  half  of  the  nineteenth  century.  It 
has  yielded  comparatively  few  new  theorems 
about  the  functions  hitherto  studied  in  appUed 
mathematics,  and  has  therefore  had  less  in- 
fluence on  these  sciences  than  has  the  complex 
variable  theory.  Its  main  business  has  been 
the  restatement  in  rigorous  form  and  with 
proper  limitation  of  generality,  the  brilliant 
though  sometimes  inexact  theorems  won  by 
the  earlier  students  of  infinitesimal  calculus. 
For  example,  the  study  of  vibrating  strings,  mem- 
branes, etc.,  and  of  the  conduction  of  heat  led 
to  the  celebrated  trigonometric  series  of  J.  B.  J. 
Fourier  {q.v.) ,  which  was  at  first  incorrectly 
supposed  to  furnish  a  method  of  representing 
an  arbitrary'  function.  The  reconsideration  of 
this  series  and  the  attempt  to  determine  exactly 
what  functions  are  expansible  by  trigonometric 
series  has  led  to  many  of  the  most  abstruse 
theorems  about  point-sets.  The  theory  of 
point-sets  (Punktmengen,  'Assemblages  of 
Points';  see  article  Assemblages,  General 
Theory  of)  ,  it  should  be  remarked  in  explana- 
tion of  the  proportionately  large  space  allotted 
to  it  below,  is  the  most  characteristic  feature  of 
real  function  theory. 

The  Real  Variable. — The  real  numbers  are, 
first,  the  whole  numbers  positive  and  negative; 
second,  the  rational  fractions  of  the  form  m/n 
where  m  and  n  are  whole  numbers,  and,  third, 
the  irrational  numbers  such  as  V2  and  z.  On 
this  subject,  see  the  articles  on  Arithmetic 
and  Algebra,  and  the  Bibliography'  at  the  end 
of  this  sketch.  (Reference  numbers  such  as  that 
on  the  word  Bibliography  correspond  to  the 
numbers  attached  to  works  in  the  Bibliography.) 

The  totality  of  real  numbers  is  a  field  (Korper), 
i.e.,  a  set  of  elements  upon  which  can  be  per- 
formed the  operations  of  addition  and  multipli- 
cation, according  to  the  well-known  rules.' 
We  suppose  also  known  the  derived  operations  of 
subtraction,  division,  and  raising  to  a  power. 
A  special  symbol  is  used  to  distinguish  the 
numerical  from  the  algebraic  value  of  a  number: 
if  X  is  positive,  \x\  =.r,  if  x  is  negative,  —  |a-|  =x. 
The  relation  of  geater  and  less  is  indicated  by 
the  symbols  < ,  >  ;  a>b  means  a  is  greater 
than  b,  a<b  means  a  is  less  than  b.  Considerable 
attention  has  been  given  to  the  problem  of 
stating  explicitly  the  hypotheses  of  the  real 
number  system.  We  state  here  only  that  one  the 
discussion  of  which  has  had  the  most  far-reaching 
consequences. 

Principle  of  Continuity. — If  [x]  is  any  set  of 
real  numbers  all  less  than  a  certain  number,  b, 
then    there   is    a   number,    x,    such   that    everv 


number  of_[.v]  is  less  than  or  equal  to  x,  and 
such  that  X  is  the  smallest  number  of  which  this 

is  true.  In  other  words,  a;  ^jc  for  every  x  of  [x], 
and  if  a<x.  there  is  a  number  x'  of  [.v]  such 
that  a  <x'. 

Any  number,  such  as  6  in  the  statement  above, 
which  is  larger  than  every  number  of  a  set  [x] 
is  called  an  upper  bound  of  [.v];  a  number  smaller 
than  everj-  number  of  a  set  [.v]  is  called  a  lower 
bound  of  [.i].  In  this  language  the  principle 
of  continuity  says  that  everj-  set  having  any 
upper  boimd  has  a  least  upper  bound.  It 
follows  immediately  that  every  set  having  a 
lower  bound  has  a  greatest  lower  bound.  The 
greatest  lower  bound  or  least  upper  bound  of  a 
set  may  or  may  not  belong  to  the  set.  Thus, 
zero  is  the  greatest  lower  bound  of  the  set  of 
all  positive  numbers  but  does  not  belong  to  it; 
on  the  other  hand,  zero  is  the  least  upper  bound 
and  does  belong  to  the  set  of  all  real  numbers 
which  are  not  positive. 

A  very  large  proportion  of  the  advances  in 
critical  sharpness  of  the  modem  analysts  over 
those  of  the  seventeenth  and  eighteenth  cen- 
turies is  due  to  the  recognition  of  places  where 
the  earlier  analysts  had  unconsciously  assumed, 
or  had  neglected  to  apply,  the  principle  of  con- 
tinuity. The  form  in  which  this  postulate  is 
here  stated  is  due  to  K.  Weierstrass  '•  '.  Other 
forms  have  been  given  by  R.  Dedekind  '  and 
G.  Cantor*.  Indeed,  the  theory  of  continuity 
and  irrational  numbers  is  due  about  equally 
to  these  three  great  Germans. 

Segment,  Interval,  Limit  Point.  —  By  the 
method  of  analytic  geomerty  {.q.v.)  there  is 
a  correspondence  between  the  totality  of  real 
numbers  and  the  points  of  a  line;  likewise  be- 
tween the  set  of  all  pairs  of  numbers  {x,  y)  and 
the  points  of  a  plane,  the  pair  {x,  y)  correspond- 
ing to  the  point  of  which  .%  and  y  are  the  coordi- 
nates. On  account  of  this  correspondence,  it 
is  customary  to  use  geometrical  language  in  the 
theory  of  real  functions;  thus,  the  word  point 
is  used  interchangeably  witn  the  word  number. 
A  linear  segment  is  the  set  of  all  numbers  x, 
a<x<b,  or  the  set  of  all  points  between  a  and  b; 
a  planar  segment  is  the  interior  of  a  parallelo- 
gram with  sides  parallel  to  the  coordinate  axes, 
or  the  set  of  all  number-pairs  (x,  y),  a<x<b, 
c<y<d.  The  word  interval  is  used  for  a  seg- 
ment plus  its  boundaries,  i.e.,   <  is  replaced  by 

—  in  the  definition  just  given.  A  segment, 
linear  or  planar  as  the  case  may  be,  including 
a  point,  is  called  a  neighborhood  of  the  point. 

Among  the  most  important  consequences  of 
the  principle  of  continuity  is  the  following  theo- 
rem which  was  first  stated  in  a  slightly  different 
form  by  E.  Borel  "  in  1895.  Since  its  method 
is  essentially  involved  in  the  proof  of  the  theorem 
of  uniform  continuity  (see  below)  given  by 
E.  Heine'  in  1871,  it  is  usually  called  (after 
A.  Schoenflies')  the  Heine- Borel  theorem: 
Every  set  of  segments  [a]  such  that  every  point 
of  an  inter\^al,  /,  is  an  interior  point  of  at  least 
one  o,  has  a  finite  subset  <7, ,  o^,  .  .  .  ,  a„,  such  that 
every  point  of  i  is  an  interior  point  of  at  least 
one  (T,  (fe  =  1 ,  2 ,  .  .  .  ,  )i) .  " 

We  shall  prove  this  theorem  only  for  the 
linear  case,  the  proof  of  the  planar  case  being 
quite  analogous.  Let  the  end  points  of  the 
interval  i  be  a  and  b,  a<b.  Let  [b']  be  a  set 
including  every  point,  6',  of  i  such  that  the 
inter\-al  116'  is  contained  in  a  finite  number  of 
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segments  of  [a].  There  is  at  least  one  6';  for 
one  of  the  end  points  of  any  segment  of  [a] 
which  incKides  a  is  evidently  a  point  of  [&']. 
By   the   principle   of  continuity,   the   set   of  all 

points,  [b'],  has  a  least  upper  bound  B,  B~b. 
We  shall  prove  that  B  is  a  point  of  [b']  and  that 
B  =0. 

Let  a"b".  a"  <b".  be  a  segment  of  [a]  includ- 
ing B.  Since  B  is  the  least  tipper  bound  of  [b'] 
there  is  a  point  of  [b'],  6/  between  a"  and  B. 
But  if  (7, ,  <Tj,  .  .  .  ,  oe  is  the  finite  set  of  segments 
including  all  points  of  the  interval  ab,'.  this  set 
together  with  a"b"  will  include  B,  which  proves 
that   B   is  a   point   of  [b'].     Moreover,   if  B<b, 

the  set  CTi.ff, Oe  together  with  a"b"  would 

include  every  point  of  an  inter\'al  ac,  c  being 
a  point  between  IS  and  b".  c  would  therefore 
be  a  point  of  [6']  contrary  to  the  hypothesis 
that  B  is  an  tipper  bound  of  [b'].  Hence  B  =b 
and  the  Heine-Borel  theorem  is  proved. 

A  point  a  in  every  neighborhood  of  which 
there  are  points,  distinct  from  a,  of  a  set  [.r] 
is  a  limit  point  of  [,v];  a  either  may  or  may  not 
be  a  point  of  the  set  [x].  If  [x]  is  a  linear  set, 
o  is  either  the  greatest  lower  bound  of  the  num- 
bers of  [v]  greater  than  it  or  the  least  upper 
bound  of  the  numbers  of  [x]  smaller  than  it.  A 
linear  point -set  without  an  upper  bound  is  said 
to  have  the  limit  point  -I-  oo  and  one  without  a 
lower  bound  to  have  the  limit  point  —  oo .  The 
following  theorem  of  Weierstrass  is  a  simple 
corollary  of  the  Heine-Borel  theorem. 

"  Every  infinite  set  of  points  lying  on  an  in- 
terval has  at  least  one  limit  point."  If  it  had 
no  limit  point,  then  about  every  point  of  i  there 
would  be  a  segment  including  not  more  than 
one  point  of  [x].  This  set  of  segments,  by  the 
Heine-Borel  theorem,  would  have  a  finite  subset 
including  all  the  points  of  i.  But  each  interval 
of  the  subset  not  containing  more  than  one 
point  of  [x],  [x]  could  contain  at  most  a  finite 
number  of  points,  contrary  to  hypothesis. 

If  [x]  is  a  linear  point-set,  and  if  we  allow  4-  x 
and  —  CO  to  figure  as  limit  points,  the  theorem 
may,  of  course,  be  modified  to  read:  every  infinite 
linear  point-set  has  at   least  one    limit   point. 

Theory  of  Linear  Point-sets.  —  The  set  of 
limit  points  of  a  set  [x]  is  called  the  first  derived 
set  of  [.v].  The  first  derived  set  of  the  first 
derived  set  is  the  second  derived  set,  etc.  The 
theory  of  successive  derived  sets  has  been  highly 
developed  by  the  aid  of  the  transfinite  numbers 
of  Cantor  '  (see  Assemblages).  A  set  which  in- 
cludes its  first  derived  set  is  said  to  be  closed 
(abgeschlosscite) .  A  set  included  in  its  deiived 
set  is  dense  in  itself  {insichdicht).  A  set  which 
is  the  same  as  its  first  derived  set,  i.e.,  which 
is  both  closed  and  dense  in  itself,  is  said  to  be 
perfect.  An  example  of  a  set  closed  but  not 
dense   in    itself  is  furnished  by  the    number  o, 

together  with  the   numbers   —  (n  =  i,  2,3,...). 

2" 
A  set  dense  in  itself  but  not  closed  is  the  set 
of  all  rational  numbers.     The  set  of  all  numbers 
is  an  example  of  a  perfect  set. 

A  set  whose  derived  set  is  the  set  of  all  real 
numbers  on  a  certain  interval  is  everywhere 
dense  {iiberalldicht)  on  this  interval.  Such  a 
set  has  a  point  between  every  two  points  of  the 
interval.  A  set  which  is  everwhere-dense  on  no 
interval  is  nowhere  dense.  The  first  of  the 
examples  above  is  a  nowhere-dense  set,  the 
second  and  third  are  everywhere-dense  sets. 


If  [r]  is  a  closed  set,  nowhere  dense  on  an 
interval  ab,  and  c  any  point  of  ab  not  in  [.r], 
then  there  is  a  segment,  including  c,  whose  end 
points  belong  to  [.v],  but  which  contains  no  point 
of  [.v].  Such  a  segment  is  called  a  point-free  seg- 
mentof[.v].  Thus,  for  every  closed  set  [.v]  there  ex- 
ists one,  and  only  one,  set  of  point-free  segments. 
No  two  of  these  segments  overlap.  Therefore 
they  are  an  enumerable  (or  denumerable)  set 
(see  Assemblages),  namely,  there  can  be  only  a 

finite  number  of  length  >_ ,  a  finite  number 

—    2 

of  length  = ,    and   in   general   onlv   a    finite 
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number    of  length   > 


b-a 


The    set   [s]   of  end 


points   and   limit   points   of  end   points    of  the 
point-free    segments    is    evidently    a   closed    set 
and  is  identical  with  [x].     Since  the  set  of  point- 
free  segments  is  enumerable,  its  end  points  are 
enumerable   and  thus  the  nowhere-dense  closed 
set  is  the  derived  set  of  an  enumerable  set  of 
points.     A    conseqtience    of   this    which    we    do 
not  stop  to  prove  here  is  that  there  is  a  one-to- 
one  correspondence  between  the  continuum  and 
any  perfect  subset  of  itself;    the  argument  de- 
pends on  the  theory  of  point-free  segments  and 
the  fact  that  the  continuum  is  the  derived  set 
of  the  enumerable  set  of  all  rational  numbers.' 
The    notion,    length    of    an   interval,   finds    a 
generalization  in  the  content  of  a  point-set.     [x] 
being  any   set   of  points   on   an   interval   i,   let 
ffj.CT^,  .  .  .  ,  (j„   be   any   finite   set   of  intervals   of 
length    /j,  4,  ■  .  .  ,  In.    including    every    point    of 
[xl     Let     L=l,+U+  .  .  .  +U.     There     are,     of 
course,  an  infinity  of  numbers,  L.     Their  greatest 
lower   bound   is   called   the   content   of  [x]   and 
written  c[x].     If  [.v]  is  a  closed  set  and  5  is  the 
sum  of  the  finite  or  infinite  series  obtained  by 
taking  the   lengths   of  the   point-free   segments 
in  the  order  of  their  magnitude,  we  have  <:[.t"]  = 
l  —  .S,   where   /  is  the   length   of   the   interval   i. 
Thus  in  the  case  of  a  closed  set  [-v]  and  its  com- 
plementary set  [x],  which  consists  of  all  points 
of  the    interval    not    points    of    [.r],    we    have 
c[x]+c[x]=l.'     This,  however,  is  not  true  of  sets 
in  general.     For  example,  the  set  of  all  rational 
numbers  between  o  and  i  has  the  content  unity 
and   the   set   of   all   irrational   numbers   on    the 
same     interval     has     the     same     content.     The 
notion   of  length  is  therefore  extended  by  the 
definition   of  content,   only   to   closed   sets   and 
not  to  sets  in  general.     A  much  more  far-reach- 
ing generalization  of  length  has,  however,  been 
suggested   by    E.    Borel  "    and   carried   out    by 
H.    Lebesgue  "  in  connection  with  the  theory 
of  definite  integrals  (see  below). 

Functions  Dcfitied  on  an  Interval. — On  account 
of  the  generality  of  the  definition,  practically 
no  theorems  are  known  which  apply  to  all  func- 
tions on  a  given  interval.  One  of  the  most 
general  theorems  known  is  obtained  by  intro- 
ducing the  restriction  that  on  a  certain  inter- 
val, /(.v)  shall  have  an  upper  bound.  By  this 
it  is  meant  that  there  shall  be  a  number,  B. 
such    that   for   every  x   on   the    given   interval  ■ 

f{x)  'S.B.  From  the  principle  of  continuity  it 
is  clear  that  a  function  having  an  upper  bound 
upon  an  interval,  i,  has  a  least  tipper  bound  £■„. 
and  by  aid  of  the  Heine-Borel  theorem,  it  is 
easily  proved  that  there  is  at  least  one  point,  x^, 
on  the  interval,  such  that  for  every  interval  of  t 
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which  includes  ar,,  B„  is  the  least  upper  bound 
of  /(.r).     This  is  a  theorem  of  Weierstrass.' 

Another  broad  class  of  functions  is  that  of  the 
monotonia  functions.'  A  function,  j(x),  is 
monotonia  increasing  if  whenever  x^  Kx^, 
/(.r,)  <f(x.^) ;  it  is  monotonic  decreasing  if  when- 
ever .r,  <x^,  /(x,)  >  f(x„).  In  the  case  of  a  mono- 
tonic  function,  /(.v),  not  only  is  there  a  single 
value  of  y=f{x)  for  every  value  of  x,  but  for 
every  value  of  y  taken  on  by  f{x)  there  is  one 
and  only  one  value  of  x.  In  this  case  it  is  the 
custom  to  write  -r  =/-'(>')  and  to  call  f~^(y) 
the  inverse  function  of  j(x).  Thus  every  mono- 
tonic  function,  /(.v),  has  a  single  valued  inverse 
which,  however,  is  not  necessarily  defined  for 
all  values  of  y. 

In  antithesis  to  the  monotonic  functions  stand 
oscillating  functions,  those  such  that  on  the 
interval  under  consideration  there  are  three 
values  of  the  independent  variable,  x„  x.^,  xi, 
X,  <:r,,  .r,<X3,  such  that  /(.r,)  </(r,),  f(x,)>f(x,), 
or  /(-v,)>/(.r,),  /(A-^)  </(.V3).  There  exist  func- 
tions which  oscillate  on  every  interval;  indeed, 
a  function  may  oscillate  on  every  interval  and 
still  be  continuous  and  have  a  continuous  deriva- 
tive.' The  definition  of  continuity  is  given 
below  and  of  derivation  in  the  article'  Calculus. 
In  most  investigations  hitherto  the  functions 
considered  have  had  only  a  finite  number  of 
oscillations;  i.e.,  there  would  exist  a  finite  set 
of  points  such  that  on  the  intervals  between  suc- 
cessive points  the  function  would  not  oscillate. 
It  is  to  be  noted  that  a  non-oscillating  function 
is  not  necessarily  monotonic;  there  may  be 
intervals  upon  which  it  is  a  constant. 

The  word  oscillation  is  also  used  to  denote  a 
measure  of  the  total  amount  of  variation  of  a 
function  on  a  given  interval,  that  is,  the  differ- 
ence between  the  upper  and  lower  bounds  of 
f{x).  This  is  a  satisfactory  measure  in  case  /(.v) 
is  monotonic.  In  other  cases,  especially  in  case 
of  functions  with  oscillation  on  every  inter- 
val, this  scheme  is  naturally  extended  as  fol- 
lows:   Let  x,.  X,,  X, Xn-i  be  any  finite  set 

of  points  on  the  interval  ab  in  the  order 
a<.r,  <x,<.r3.  .  .  <x„_i<6.     Calling  a=x„  and 

fc=.T„,     we     have     -r(/(.v,) -/(x«_j))  =/(6) -/(a). 

*  =  I 

n 

But     -^■|/(.v,)-/(.v._,)|=.R     is,    except    for    non- 

oscillating  functions,  different  from  f(b^-j{a). 
For  every  finite  set  of  points  x,,  x,.  .  .  .  ,  x„-i, 
there  is  a  value  of  R.  The  least  upper  bound,  v] 
of  the  set  of  all  possible  numbers,  R,  is  called 
the  variation  of  /(.v)  on  the  interval  ab.  A 
function  for  which  I'  is  finite  is  called  a  function 
of  limited  variation;  such  a  function  can  always 
be  expressed  as  the  difference  between  two 
monotonic  functions.  Functions  of  limited 
variation  were  first  defined  and  studied  by  C. 
Jordan  in  connection  with  the  theory  of  lengths 
of  cur\'Os. 

Theory  of  Limits.  —  Turning  from  the  de- 
scription of  a  function  by  its  properties  on  an 
interval  to  a  consideration  of  its  appearance  in 
the  immediate  neighborhood  of  a  point,  we  are 
led  to  consider  the  notions  of  hmits  and  of  con- 
tinuity. If  a  is  a  limit  point  of  a  set  of  points 
[x],  then  the  variable  x  is  said  to  approach  a  on 

the  set  [.r].  In  case  all  the  values  of  x  are  ^a, 
the  approach  is  said  to  be  from  above,  and  in  the 
opposite  case,  from  below.  Let  /(.t)  be  a  func- 
tion  which   is   defined   and   bounded   on   an   in- 


terval ail,  a<b,  and  let  .r,,  x^,  .  .  .  be  any  •set  of 
points  of  ab  of  which  a  is  the  only  limit  point. 
Such  a  set  is,  for  example, 


b  —  a  b  —  a  b  —  a 

"H ,     a-l ,  .  .  .  a-\ .  .  .  . 

2  4  ■   H 

The  points  whose  coordinates  are  (.r,,/(x,)), 
(.r,, /(.r^)),  etc.,  in  the  graphical  representation  J 
of  /(,r)  are  a  bounded  set  in  the  plane,  and  there-  I 
fore  have  at  least  one  hmit  point.  The  x  coor- 
dinate of  this  point  cannot  be  other  than  a, 
since  every  other  x  coordinate  may  be  surrounded 
by  a  segment   including  at   most  one   point   of 

the  set,  X,,  x, Call  the   y  coordinate   of 

this  point,  y„.  The  value  y^  is  such  that  for 
every  pair  of  positive  numbers,  £  and  S,  there 
is  a  value  of  x>a,  such  that  \x~a\<S  and 
\fix)-yo\<e-  A  number,  y„,  satisfying  this 
condition  is  called  a  value  approached  by  /(x) 
as  X  approaches  a  from  above.  If  in  everv  in- 
terval ax  of  ab.  f{x)  is  without  an  upper  bound, 
/(.v)  is  said  to  approach  the  value  -h  co  as  « 
approaches  a  from  above;  if  £(.r)  is  without  a 
lower  bound  in  every  interval  ax.  f(x)  approaches 
—  CO.  Thus  we  have  the  highly  important  theo- 
rem that  as  X  approaches  any  finite  value  from 
above  (and  by  parity  of  reasoning,  from  below) 
f{x)  approaches  at  least  one  value,  finite  or  in- 
finite. 

A  finite  value  approached  by  fix)  as  x  ap- 
proaches _  -f  00  is  a  number,  y„,  such  that  for 
every  pair  of  positive  numbers,  e  and  d,  there 
is  a  value  of  x  such  that  x>3  and  \f{x)  —y„\<e. 
fix)  approaches  -(-  co  as  x  approaches  -I-  oo  if, 
for  every  £  and  d,  there  is  a  value  of  x  such  that 
x>d  and  /(x)>£.  The  definition  of  approach 
to  —  ex;  is  analogous.  In  the  case  where  x 
approachec  a  finite  value,  .r„,  from  above  or 
below  or  from  both  sides,  fix)  approaches  >'„ 
if  for  every  pair  of  positive  numbers,  £  and  3. 
there  is  a  value  oixix^x^),  such  that  \x-x„\<'d 
and  |/(.r)-/(.Vo)|<e.  The  theorem  of  the  last 
paragraph  now  extends  to  all  cases:  if  x  ap- 
proaches any  value  finite  or  infinite,  fix)  ap- 
proaches at  least  one  value,  finite  or  infinite. 

If  fi.x)  approaches  only  one  value  as  x  ap- 
proaches a.  the  value  approached  is  said  to  le 
the  limit  of  fix)  (or  limiting  value  oi  fi.x))  as  x 
approaches  o,  and  is  indicated  by  the  sym- 
bol L  fix)  or  simply  L/(.r).     If  L(/.v)  =/(a)  the 

x  =  a 
function  fix)  is  said  to  be  continuous  at  the 
point  x=a.  A  necessary  and  suflicient  condi- 
tion for  the  existence  of  the  equality  Lfix^  =b 
is  the  following:  for  every  £>o  there  exists  a 
Se>o,  such  that  for  every  x±a  for  which 
\x-a\<d,,  \fi.x)-b\<£.  This  condition,  which 
is  frequently  taken  as  the  definition  of  a  limit, ^' 
has  to  be  appropriately  modified  in  the  cases 
where  a  and  b  are  replaced  by  +k  or  —  oo . 
The  following  is  a  necessarv  and  sufficient  con- 
dition that  Lfix)  shall  exist  and  be  finite:'.' 
for  every  £>o  there  exists  a  St>o.  such  that  for 
x'  and  x"  distinct  from  a  and  such  that  |.v'  —  al  <  de 
and  Lr"-a|  <fl\,  |/(.r')  _/(.v-")|  <£. 

The  proof  of  these  necessary  and  sufficient 
conditions  and  also  of  the  following  theorems 
must  be  omitted  for  lack  of  space.  If  /,(.r)  and 
/.j(-v)  approach  definite  limiting  values  as  x 
approaches  a.  then  /,(.t)  +/„(.v),  /,(.r)  -/,(.t),  and 
^■^"^^  -W-v) approach Z,/,(.r)  +i/,(.r),L/,(.T)  -Lf.ix). 
and  LJ,ix)-Lf./.x)  respectivolv.  as  .t  approaches 
?:  \f  /-/2W^o.  then  /,(x)//,(.v)  approaches 
^fy(.x)/Lf,ix).     These  propositions  are  evidently 
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to  be  thought  of  also  as  propositions  about  con- 
tinuous functions.  To  them  should  be  added 
the  statement  that  if  /,(.r)  is  continuous  at 
x=a  and  /,(>■)  is  continuous  at  y=f{a).  then 
fiifiM)  is  continuous  at  x=a.  Also,  if  /(.r)  is 
continuous  at  a  point  x  =a,  and  if  f(a)  is  positive, 
then  there  is  a  neighborhood  of  x=a  upon 
which  the  function  is  positive.' 

In  the  above  propositions  about  limits  it  is  not 
necessary  that  /(.r)  be  defined  at  every  point 
of  an  interval.  Everything  we  have  said  about 
Lf{x)  remains  valid  when  x  takes  values  on  any 
set  of  which  a  is  a  limit  point.  Indeed,  in  one 
of  the  most  important  cases,  that  of  the  summa- 
tion of  scries  {q.v.)  the  independent  variable 
takes  on  only  integral  values,  and  a  =  +  czj . 
For  the  following  theorems,  however,  we  assume 
that  /(.t)  is  defined  at  ever>'  point  of  an  interval. 

Continuous  Functions. — f(x)  is  continuous  on 
an  interval  ab  if  it  is  continuous  at  every  point 
of  the  interval;  in  particular,  it  must  be  con- 
tinuous at  a  and  b.  One  of  the  most  famous 
propositions  of  real  function  theory  states  the 
principle  of  uniform  continuity:'  if  £  is  any 
positive  number,  there  is  aS,>o,  such  that  on 
every  interval  of  ab  of  length  less  than  de  the 
oscillation  of  /(.r)  is  less  than  e.  Other  proposi- 
tions in  this  connection  are  that  a  continuous 
function  has  a  finite  maximum  value  /(.v,)  and 
a  finite  minimum  value  /(-v^)  and  takes  on  all 
intermediate  values.'  An  important  corollary 
of  this  is  that  every  algebraic  equation  of  odd 
degree  with  real  coefficients  has  one  real  root. 
If  a  function  is  monotonic  and  continuous,  it 
has  a  monotonic  and  contintious  inverse. 

If  /,(.v)  and  /,(.v)  are  continuous  on  an  interval 
ab  and  if  /,(.v)  =/2(v)  on  a  set  everxnvhere  dense 
on  ab,  then  /,(.i")  =/2(-^)  3-t  every  point  of  the 
interval  ab.  The  last  theorem  enables  us  to 
say  that  if  a  continuous  function  is  known  at 
every  point  of  an  everywhere  dense  subset  of  an 
interval,  it  is  known  on  the  whole  interval. 
Since  there  are  enumerable  everywhere  dense  sub- 
sets, a  continuous  fvmction  is  thus  capable  of 
determination  by  an  enumerable  set  of  condi- 
tions. This  phenomenon  is  also  manifested  in 
the  theorem  that  any  continuous  function  may 
be  expressed  as  a  convergent  series  of  poly- 
nomials. Generalizations  of  this  theorem  to 
discontinuous  functions  have  been  obtained  by 
R.  Bairc,'^  the  next  class  of  functions  beyond 
the  continuous  being  those  discontinuous  func- 
tions which  are  representable  by  series  of  con- 
tinuous functions. 

The  class  of  continuous  functions  includes  as  a 
subclass  the  differentiable  functions,  i.e.,  those 
continuous  functions  which  possess  at  every 
point  a  derivative  (see  Calculus),  The  exist- 
ence of  a  derivative,  which  amounts  to  the  con- 
dition that  the  graph  of  ;'(.v)  shall  possess  a  tan- 
gent, puts  a  limitation  on  the  manner  in  which  a 
function  mav  oscillate.'  The  earlier  students  of 
calculus  assumed  that  every  continuous  func- 
tion may  be  differentiated,  in  fact,  several  proofs 
of  this  statement  were  offered.  Weierstrass  ^ 
was  the  first  to  give  an  example  of  a  function 
which  is  ever>'where  continuous  and  such  that 
for  no  interval  is  it  differentiable  at  ever>-  point. 

A  subclass  of  the  differentiable  functions  is 
constituted  by  thi«e  functions  for  which  the 
second,  third, 'and  in  general  the  nth  derivatives 
exist.  For  such  a  function  a  formal  expansion 
by  means  of  Taylor's  formula  (cf.  Series,  Cal- 
culus)   is    always    possible,    but    as    has    been 


showTi  by  A.  Cauchy  and  A.  Pringsheim.'  this 
series  need  not  always  converge  and,  li  con- 
vergent, need  not  represent  the  function.  A 
function  which  may  be  represented  by  Taylor's 
series  is  called  analytic.  Necessary  and  suffi- 
cient conditions  for  the  expansibility  of  functions 
by  Taylor's  series  have  been  given  by  Prings- 
heim,  but  the  full  significance  of  the  existence  of 
all  the  derivatives  of  a  continuous  function  is 
still  to  be  determined. 

Another  outstanding  problem  in  connection 
with  continuous  functions  is  that  of  the  orders 
of  infinites  and  infinitesimals.  A  function  /(.r) 
becomes  infinite  or  infinitesimal  at  a  point  if  it 
approaches  -I- co  ,  —  oo,  or  o.  If  /(.r)  and  <j>{.x) 
both  become  infinite  (or  infinitesimal)  at  the 
same  point,  a.  we  may  have  their  quotient  ap- 
proaching (i)  more  than  one  limit,  (2)  a  unique 
finite  limit,  not  zero,  (3)  zero,  (4)  +00.  For 
the  first  case  no  extensive  theory  has  been  de- 
veloped. In  the  second  case  the  functions  are 
said  to  be  of  the  same  order;  in  the  third  case 
/(.v)  has  an  infinity  of  lower  order  or  is  infini- 
tesimal of  higlier  order  than  0(r);in  the  fourth 
case  f{x)  has  an  infinity  of  higher  order  or  is 
infinitesimal  of  lower  order  than  <j>{x).  For  ana- 
lytic functions  the  notion  of  order  is  well  estab- 
lished, for  other  functions  not. 

Discontinuous  Functions. — A  function  may 
fail  to  be  continuous  at  a  point  in  several  ways. 
In  the  first  case,  Lf(x)  may  exist  but  be  different 
from  f(a).  In  this  case  the  discontinuity  is 
called  removable  (hcbbare) ,  because  by  modify- 
ing the  value  of  /(a)  to  be  the  same  as  L/(.v) 
a  continuous  function  is  obtained.  If  Lf(.x) 
fails  to  exist,  f{x)  may  still  approach  definite 
limits  from  above  and  from  below.  These 
limits  are  usually  indicated  by  /(a-t-o)  and 
/(a  — o).  /(a)  may  coincide  with  either  of  them 
or  differ  from  both.  All  these  cases  are  referred 
to  as  discontinuities  of  the  first  kind.'  If 
j(a+o)  or  fia  —  o)  fails  to  exist,  that  is,  if  j(x) 
approaches  more  than  one  value  as  x  approaches 
a  from  the  right  or  from  the  left,  /(.r)  is  said  to 
have  a  discontinuity  of  the  second  kind  at 
x=a.  For  this  to  occur,  f{.x)  rnust  have  an 
infinity  of  oscillations  in  every  neighborhood  of 


Such  a  function  is  sin 


(i) 


in  the  neigh- 


borhood of  .v=o. 

It  is  easily  provable  that  there  is  a  finite  or 
infinite  greatest  value  approached  by  /(-i)  on 
cither  side  of  x  —  a  and  likewise  a  finite  or  in- 
finite least  value  approached.  These  four  num- 
bers are  generally  denoted  by  /(a-fo),  f(a  —  o). 
/(a -ho),  /(a— o).'  The  differences  among  these 
four  numbers  and  f(a)  give  a  variety  of  ways  rf 
defining  a  measure  of  the  amount  of  discon- 
tinuity at  a  point.  For  example,  the  lower 
bound  of  the  oscillation  of  /(.v)  on  every  interval 
which  includes  x=a  is  the  difference  between 
the  greatest  and  the  least  of  these  five  numbeis 
and  "is  called  the  oscillation  of  /(.v)  at  x=a. 

In  classifying  discontinuous  functions  ac- 
cording to  the  distribution  of  the  pom'.s  of 
discontinuity  over  an  interval  there  are  two 
cases  of  which  other  cases  are  compounds.  On 
the  one  hand,  are  the  totally  discontinuous 
functions,  i.e.,  functions  discontinuous  at  every 
point,  such,  for  example,  as  the  function  which 
is  -(- 1  if  X  is  a  rational  number  and  —  i  if  a:  is  an 
irrational  number.  On  the  other  hand,  every 
inter\-al  may  contain  a  point  where  /(.v)  is  con- 
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ji'ntiou''.;  such  a  ftmction  i?  callerl  point- wise 
di-^cor.tinuous,  thougli  there  is  some  divergence 
of  usage  in  this  particular.'  A  point-wise  dis- 
continuous function  has  the  property  that  the 
points  where  the  oscillation  is  greater  than  any 
fixed  positive  number,  s.  constitute  a  nowhere- 
dense  closed    set.     On   considering    an    infinite 


sequence , 


of  such   numbers,  it    is 


evident  that  the  set  of  points  of  discontinuity 
of  a  point-wise  discontinuous  function  is  an 
enumerable  set  of  nowhere-dense  closed  sets. 

The  theory  of  discontiuous  functions  has 
received  perhaps  its  inain  impetus  from  the 
study  of  definite  integrals  (see  Calculus).  It 
is  easily  seen  by  aid  of  the  principle  erf  uniform 
continuity  that  every  continuous  function  is 
integrable  and  it  is  also  evident  that  a  totally 
discontinuous  function  is  not  integrable.  Rie- 
mann  proved  that  a  necessary  and  sufficient 
condition  for  the  integrability  of  a  discontinuous 
function  is  that  the  set  of  points  at  which  the 
oscillation  of  /(.r)  is  greater  than  any  positive 
number  shall  be  of  content  zero.'  Thus  an  in- 
tegrable function  is  continuous  or  so  point-wise 
discontinuous  that  the  set  of  points  of  discon- 
tinuity is  an  enumerable  set  of  sets  of  content 
zero. 

The  content  of  a  point-set  is  the  definite  in 
tegral  of  a  function  which  is  equal  to  unity  for 
all  points  of  the  set  and  to  zero  for  all  other 
points.  Corresponding  to  the  Borel-Lebesgue 
generalization  of  content  is  a  generalization  of 
the  definite  integral,  due  to  Lebesgue,"  which 
extends  the  notion  to  a  very  broad  class  of 
functions.  This  generalization  has  been  guided 
largely  by  the  aim  to  state  the  definitions  of 
diflferentiation  and  integration  in  such  a  way 
that  they  shall  be  inverse  operations.  Accord- 
ing to  the  usual  definitions  (see  Calculus)  this 
is  true  for  a  limited  class  of  functions,  but  there 
exist,  on  the  one  hand,  functions  whose  integrals 
cannot  be  differentiated,  and,  on  the  other  hand, 
functions  whose  derivatives  cannot  be  inte- 
grated. The  only  effective  generalization  of  the 
derivative  that  has  been  suggested  in  this  con- 
nection is  the  substitution  for  the  regular  limit 
of  [f(.r)  — /(.\-,)]/[.Y— .r,],  one  of  the  upper  and 
lower  bounds  of  the  values  approached  by  it 
as  X  approaches  .r,  from  above  or  below. 

Attempts  to  generalize  the  limiting  process  in 
various  directions  are  characteristic  of  the 
present  tendencies  in  analysis.  The  principal 
results  so  far  have  been  obtained  in  connection 
with  infinite  divergent  series  by  Cesaro,  Mittag- 
Leffler,  Borel,"  and  others.  Another  class  of 
problems  is  the  solution  of  functional  equations. 
For  example,  it  is  known  that  among  continuous 
functions,  if  K-t; +>')  =/(.v) +/(,v),  then  f{x)  = 
ax  +  h.  But  is  this  true  if  the  restriction  of 
continuity  be  removed? 

Functions  of  More  than  One  Variable. — The 
above  account  has  dealt  entirely  with  functions 
of  one  variable.  A  single-valued  function  of 
several  variables,  /(.v,  x^  .  .  .  Xn)  is  a  variable  y 

such  that  to  every  set  of  values  (x„  x^ Xn) 

there  corresponds  one,  and  only  one,  value  of  y. 
The  theory  of  such  functions  differs  from  that 
"K-hich  we  have  been  considering  mainly  in  that 
the  point-sets  involved  are  no  longer  linear,  but, 
rather,  n  dimensional.  The  approach  to  a  point 
in  a  Hmiting  process  may  now  take  place  not 
only  from  two  sides  but  by  an  infinitv  of  paths. 
1:5  grasping  this  situation,  the  principal  idea  so 
far   advanced   is   that    of  uniform   convergence 


(cf.  Series).  But  on  this  subject  the  reader  is 
referred  to  the  treatises  cited  below. 
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Realf,  ralf,  Richard,  Anglo-American  poet: 
b.  Framfield,  Sussex,  14  June  1834;  d.  Oakland, 
Cal.,  28  Oct.  187S.  He  published  a  volume  of 
verse, 'Guesses  at  the  Beautiful,' when  18;  came 
to  the  United  States  in  1854,  settling  in  Kansas, 
and,  becoming  a  follower  of  John  Brown,  en- 
listed in  the  Union  army  in  1862,  and  wrote 
some  of  his  best  poetry  in  the  field.  Among  his 
best-known  poems  are  'My  Slain'  and  'Indirec- 
tion.' A  collection  of  his  poems  was  edited  by 
R.  J.  Hinton  (1899). 

Realgar,  a  gorgeous,  aurora-red  mineral 
found  massive  and  in  transparent  or  translucent, 
monoclinic  crystals  of  short  prismatic  habit. 
Its  lustre  is  resinous,  hardness  1.5  to  2; 
streak  orange-red.  Analysis  shows  that  it  con- 
tains sulphur  29.9,  arsenic  70.1,  yielding  the 
formula  AsS  or  arsenic  monosulphide,  though 
it  is  usually  regarded  as  arsenic  disulphide, 
ASjS,.  Upon  exposure  to  light  it  soon  disin- 
tegrates, changing  to  a  pulverulent,  orange- 
yellow  orpiment  (As^S.,)  and  white  arsenolite 
(AS2O3).  Several  localities  in  Hungary  and 
neighboring  countries  are  of  commerical  as  well 
as  mincralogical  importance.  It  has  recently 
been  discovered  in  Macedonia,  at  Mercur  in 
LTtah,  and  massive,  in  enormous  deposts,  in 
the  State  of  Washington.  Its  previous  rarity 
precluded    its    use    in    the   manufacture   of  ar- 
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srnious  oxide,  for  which  purpose  it  is  now  ex- 
tensively mined  in  VVasliington.  Artificial  real- 
gar, known  as  "red  orpiment"  or  "ruby  sulphur," 
when  mixed  with  nitre  forms  "white  Tndian 
fire." 

Realism,  (i)  a  term  used  in  two  funda- 
mentally different  senses  in  the  history  of  phi- 
losophy, (a)  During  the  period  of  Scholasticism 
(q.v.),  realism  denotes  the  doctrine  that  uni- 
versals  have  in  some  sense  an  existence  which 
is  independent  of  the  particular  things  that  ap- 
pear to  the  senses.  This  theory  is  derived  from 
Plato's  doctrine  of  ideas,  and  goes  back  ulti- 
mately to  the  Socratic  view  that  only  through 
the  concept,  or  universal  idea,  is  it  possible  to 
obtain  real  knowledge.  Plato,  developing  this 
position,  maintained  that  the  universals,  as  ideas, 
exist  apart  from  the  world  of  sensible  appear- 
ances, and  form  the  true  and  abiding  reality, 
while  the  latter  is  merely  the  world  of  iinperfect 
copies,  the  transitory  and  inadequate  represen- 
tations of  this  true  world  of  supersensible  exist- 
"snce.  In  spite  of  the  differences  in  name,  then, 
and  the  necessary  difference  of  interest  in  the 
problem  due  to  the  special  intellectual  outlook  of 
the  times,  mediaeval  realism  in  its  earlier  and  ex- 
treme form  is  identical  in  standpoint  with  Pla- 
tonic Idealism.  The  later  mediaeval  realists,  under 
the  criticism  of  nominalism  (q.v. ),  modified  the 
extreme  view  that  universals  exist  apart  from 
things,  in  the  same  direction  in  which  Aristotle 
modified  Plato's  doctrine  of  the  separate  exist- 
ence of  ideas.  That  is,  instead  of  defending  the 
extreme  proposition  that  universals  exist  prior 
to  and  independent  of  things  (universalia  ante 
rem),  they  maintained  with  Aristotle  that  it  is 
t'ne  universal,  the  type  or  form,  that  constitutes 
the  particular  an  individual  thing,  and  that  the 
two  are  therefore  always  found  together 
{uniz'ersalia  in  rebus).  The  whole  problem 
of  the  relation  of  the  universal  and  the  par- 
ticular, as  it  presented  itself  to  the  Scholastic 
mind,  received  its  most  adequate  statement 
and  solution  at  the  hands  of  Thomas  Aquinas. 
He  pointed  out  that  there  is  a  sense  in  which 
all  of  the  formulas  that  had  been  proposed  by 
realists  and  nominalists  alike  are  true  and 
justifiable.  We  may  say  that  the  universal  is 
prior  to  the  thing  and  independent  of  it.  inas- 
much as  we  must  suppose  that  the  idea  as  a  uni- 
versal, existed  in  the  mind  of  God  before  par- 
ticular things  were  created ;  and  in  this  sense  we 
may  therefore  accept  the  statement  univcrsalia 
ante  rem.  But  it  is  the  presence  of  universals  that 
gives  to  particulars  their  reality,  and  it  is 
through  their  presence  in  things  that  they  are 
known  to  us;  therefore  the  formula  universalia 
in  rebus  is  justified.  Furthermore,  it  is  the 
particular,  not  the  universal,  that  is  first  known 
to  us.  So  that  from  the  standpoint  of  our 
knowledge,  we  may  admit  the  nominalistic  pro- 
position univcrsalia  post  rem. 

(b)  In  modern  philosophy,  realism  has  an  en- 
tirely different  meaning,  and  is  directly  opposed 
to  idealism  (q.v.).  Realism  in  modern  systems 
assumes  many  forms,  just  as  idealism  does,  and 
the  two  views  approximate  to  each  other  in  so- 
called  doctrines  of  ideal-realism.  But  yet  the 
fundamental  distinction  between  these  two  types 
of  thought  remains,  and  may  be  definitely  stated 
as  follows.  Realism  maintains  that  the  universe 
is  composed   of  a  larger  or  smaller  number  of 


"reals"  that  exist  in   and  for   themselves,   inde- 
pendently  of   any    relation   to   mind.      Its    main 
historical   contention   has   been   in   opposition  to 
any  theory  that  would  reduce  the  world  to  a  sys- 
tem   of    ideas.      Usually    the    argument    of    the 
realists   has   been   directed   against    the   type   of 
idealism    that    attempts    to    interpret    reality    in 
terms  of  the  consciousness  of  finite  individuals. 
But  it  also  maintains  that  real  things  possess  a 
being  outside  and  in  a  real  sense  independent  of 
the  absolute  experience  of  (jod.     We  may  grant, 
the    realist   would    argue,    that    God   knows   all 
things,  yet  these  things  are  not  merely  his  ideas, 
but  possess  a  reality  and  independence  of  their 
own.     These  real  things  are  variously  conceived  in 
the  different  systems.     In  the  Scottish  Philosophy 
(founded   by   Thomas   Reid    1710-96),   we  have 
the    doctrine    of    "Natural    Realism."     That    is, 
things  are  regarded  as  real  just  as  they  are  given 
through  immediate  perception.     In  knowing,  the 
mind  deals  directly  with  independent  real  things. 
This  reality  is  guaranteed  by  "Common  Sense,'' 
or  the  fundamental  intuitions  of  mankind.     By 
Kant,  on  the  contrary,  the  world  of  perceptive 
experience  is  regarded  as  merely  a  phenomenon 
of  consciousness.    There  remains  for  Kant,  how- 
ever, a  world  of  things-in-themselves  beyond  ex- 
perience which  can  never  be  known,  but  which 
we  are  necessarily  obliged  to  think  as  the  basis 
of   the   phenomenal   world.     As   completely   un- 
known and  unknowable,  this  world  of  ultimate 
reality  is  incapable  of  any  description  or  theoret- 
ical treatment  whatever.     Herbert  Spencer,  who 
speaks  of  his  view  as   "Transfigured   Realism," 
occupies    fundamentally    the    same    position    as 
Kant.    Herbart  (1776-1841),  while  agreeing  with 
Kant  that  the  world  of  sense  experience  is  phe- 
nomenal   and   exists   only   for   a    knowing   con- 
sciousness, still  holds  that  it  is  possible  to  define 
and  determine  by  means  of  metaphysical  investi- 
gation the  nature  of  reality  in  itself.     He  there- 
fore  postulates   the   existence   of  a   plurality   of 
absolute  "Reals"  (Reale).  each  of  which  is  sim- 
ple and  unchangeable,  and  between  which  rela- 
tions obtain  which  give  rise  to  the  phenomenal 
order   of   experience.     Leibnitz    (1646-1715)    in 
his  doctrine  of  Monads,  Fechner   (1801-87),  and 
Lotze   (1817-81),  regard  the  ultimate  of  nature 
of  reality  to  be  a  system  of  psychical  forms  of 
existence  or  souls. 

(2)  In  the  Fine  Arts  and  in  Literature,  Real- 
ism is  opposed  to  Idealism.  In  general,  it  may  be 
said  that  realism  insists  on  correspondence  with 
nature,  on  representing  things  as  they  are  actually 
found  in  experience,  while  idealism  tends  toward 
an  imaginative  treatment  which  does  not  limit 
itself  to  reality  as  actually  known.  These  two 
methods  of  treatment  can  never  be  absolutely 
exclusive  of  each  other.  In  the  work  of  any 
given  individual  one  element  or  the  other  may 
be  most  prominent,  but  both  must  be  present  if 
the  picture  or  statue  or  writing  is  to  rank  as  an 
artistic  production.  Both  in  the  choice  of  subject 
and  in  the  details  of  his  treatment  the  realistic 
artist  idealizes :  that  is,  he  interprets  the  actual 
by  isolating  it  from  the  context  or  environment 
in  which  it  appears,  and  which  serves  to  some  ex- 
tent to  hide  its  true  significance,  and  secondly, 
he  also  idealizes  by  representing  in  his  treat- 
ment what  is  universal  and  essential,  omitting 
certain  things  and  selecting  others  with  this  end 
in  view.     On  the  other  hand,  the   idealist  who 
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"bodies  forth  the  forms  of  things  unseen,"  or 
sings  of  "a  light  that  never  was  on  sea  or  land," 
must  nevertheless  be  "true  to  nature,"  in  the  sense 
that  his  imagination  must  work  in  accordance 
with  the  laws  of  reality.  Otherwise  the  result 
is  something  grotesque  and  fantastic.  We  do, 
however,  speak  of  the  work  of  any  particular 
individual  as  realistic  or  idealistic  according  as 
the  treatment  shows  more  prominently  one  tend- 
ency or  the  other.  There  are  three  ways  in 
which  these  different  tendencies,  or  attitudes  of 
mind,  are  shown  in  the  fine  arts  and  literature. 
In  the  choice  of  a  subject  matter,  the  realist 
selects  either  something  actually  existing,  some 
familiar  scene,  or  well  known  event,  or  at  least, 
if  he  does  not  make  an  exact  transcript  of  a 
particular  object  or  set  of  occurrences,  it  is  the 
concrete  individual  things  of  experience  with 
which  he  deals.  Idealism,  aiming  more  directly 
at  the  representation  of  what  is  universal  and 
typical,  constructs  for  itself  its  forms  and  mat- 
ter, choosing  to  express  itself  through  a  repre- 
sentation it  may  be,  of  angels,  Graces,  or  Ma- 
donnas, or  through  a  literary  portrayal  of  events 
and  occurrences  of  some  past  time  that  admits  of 
free  imaginative  treatment.  This  difference  in 
choice  of  subject  matter  also  carries  with  it 
important  variations  in  manner  of  portrayal.  As 
realism  aims  more  directly  than  idealism  at  cor- 
respondence with  nature,  it  is  clear  that  it  must 
emphasize  to  a  greater  extent  fulness  and  accu- 
racy of  detail.  But  there  is  also  a  difference  in  the 
kind  of  detail  that  is  chosen,  and  in  the  emphasis 
that  is  given  to  details  of  different  characters. 
As  it  is  the  object  of  realism  to  represent  its 
subject  matter  in  concrete,  individual  form,  the 
details  which  are  essential  to  produce  this  im- 
pression are  naturally  emphasized.  An  idealistic 
treatment,  on  the  other  hand,  seeking  to  repre- 
sent more  directly  the  universal  and  essential, 
necessarily  gives  an  entirely  different  value  to 
the  various  details,  omitting,  it  may  be,  much 
that  would  be  regarded  as  essential  in  the  school 
of  realism,  and  giving  a  prominent  place  to  what 
the  latter  might  keep  in  the  background.  It 
is  false  art  and  a  false  realism,  however,  that 
emphasizes  what  is  ugly,  unpleasant,  and  patho- 
logical in  such  a  way  as  to  make  these  the  most 
prominent  features  of  the  total  work.  This 
realisine  has  rightly  been  held  to  be  characteristic 
of  a  decadent  art,  of  an  art  that  is  inevitably 
suicidal.  For  the  real,  which  it  is  the  business 
of  art  to  reveal  and  portray,  in  nature  and 
in  human  nature  alike,  is  the  universal,  the 
abiding,  and  hence  the  normal ;  for  what  is 
diseased  and  monstrous  are  necessarily  particu- 
lar and  transient.  Art,  like  all  conscious  activ- 
ity, can  only  live  so  long  as  it  assumes  that 
what  is  rational  in  the  fullest  sense  must  be  real. 
Consult  for  Realism  in  Philosophy,  Windel- 
band,  'History  of  Philosophy,'  §23  (trans,  by 
J.  H.  Tufts)  ;  Maurice,  'Mediaeval  Philosophy*  ; 
Lowe,  'Der  Kampf  zwischen  Nominalismus  und 
Realismus  im  Mittelalter>  (1876);  Hamilton, 
'Lectures  on  Metaphysics'  (1859)  ;  Seth,  'Scot- 
tish Philosophy'  (1885);  Spencer,  'First  Prin- 
ciples'; Ward,  article  'Herbart'  in  'Ency. 
Brit.';  Lotze,  'Metaphysics';  Case,  'Physical 
Realism'  (1888);  McCosh,  'Realistic  Philos- 
ophy Defended'  (1887).  For  Realism  in  Esthet- 
ics, Symonds,  'Essays  Speculative  and  Sug- 
gestive' ;  La  Farge,  'Considerations  on  Painting,* 


chaps,  ii.-iv. ;  W.  Knight,  'Idealism  and  Ex- 
perience in  Art,  Literature  and  Life'  (in 
'Essays  in  Philosophy,'  i8yo;  ;  Uavid  Sauva- 
gest,  'Le  realisme  et  le  naturalisme  dans  la  lit- 
terature  et  dans  I'art'  (1890)  ;  P.  Mahnn,  'G. 
Hauptmann  und  der  moderne  Realismus'  (1894). 
J.  E.  Creighton, 
Professor  of  Phitosoi>hy,  Cornell  University. 
Realschulen,  ra-UI'shoo-len,  a  class  of  in- 
stitutions in  the  German  system  of  secondary 
education  characterized  by  the  emphasis  laid 
upon  the  study  of  the  sciences,  mathematics,  and 
modern  languages  as  opposed  to  the  gymnasia 
in  which  the  classics  constitute  the  principal 
feature  of  the  curriculum.  The  Realschule  took 
its  rise  in  Germany  in  the  early  part  of  the  i8th 
century,  but  did  not  attain  its  full  develop- 
ment until  the  second  half  of  the  igth  cen- 
tury, when  the  tremendous  progress  of  science 
compelled,  after  a  long  struggle,  the  recogni- 
tion of  this  type  of  school  as  of  equal  rank  with 
the  gymnasia  in  the  national  system  of  educa- 
tion. In  the  struggle,  however,  between  the 
classical  school  and  the  scientific  school  a  mi.xed 
form  was  developed,  approaching  more  nearly  to 
the  Realschule  in  the  importance  attached  to  the 
non-humanistic  branches,  but  including  Latin  in 
its  lists  of  studies.  This  type  of  school  is 
known  as  the  Real-gymnasium,  and  between  it 
and  the  gymnasium  the  differences  are  growing 
less  every  year,  especially  since  the  study  of 
Greek  in  the  Prussian  gymnasia  was  rendered 
non-obligatory  in  igoo.  Real-gymnasia  are, 
however,  included  under  the  general  designation 
of  Realschulen,  a  term  which,  in  its  broadest 
signification,  includes  the  following  classes:  (i) 
Oberrealschnlen  (Upper  Real  Schools),  scien- 
tific schools  with  a  nine  years'  course,  giv- 
ing no  instruction  in  the  ancient  languages; 
(2)  Realgymnasien  (Real-gymnasia),  scientific 
schools  with  a  nine  years'  course,  giving  instruc- 
tion in  Latin;  (3)  Realschulen  (in  a  stricter 
sense),  the  same  as  the  Oberrealschulen,  without 
the  highest  class,  giving  thus  a  seven  years' 
course;  (4)  Realpro'^ymnasien,  bearing  the  same 
relation  to  the  Realgymnasien  as  the  Realschulen 
to  the  Oberrealschulen;  and  (5)  Hohere  Biir- 
gersehulen  (higher  middle  schools),  offering  a 
si.x  years'  course  without  Latin.  While  the 
Real-gymnasium  has  been  approaching  the  clas- 
sical schools  in  character,  the  Real-schools 
proper  have  been  extending  their  scope  so  as 
to  include  various  forms  of  technical  and  even 
industrial  education.  Graduates  of  Real-schools 
are  ineligible  for  admission  to  various  depart- 
ments and  faculties  in  the  universities,  the  most 
liberal  conditions  prevailing  in  Prussia,  where 
only  the  faculty  of  theology  is  closed  to  them. 

Realty  and  the  terms  real  property  and 
real  estate  denote  the  interest  one  has  in  lands ; 
it  applies  not  only  to  ground  but  to  everything 
which  is  attached  or  a  part  of  it,  as  trees, 
stones,  houses,  or  other  structures.  Timber, 
grain,  and  grass  rooted  to  the  soil  are  realty, 
though  when  severed  they  become  personalty. 
Any  crop  which  is  an  annual  product  of  the  soil 
when  ripe  is  considered  as  personal  property. 
Permanent  buildings  erected  on  one's  land  with' 
out  permission  become  the  property  of  the 
owner  of  such  land,  without  regard  to  the  own 
ership  of  the  materials.  Fixtures  or  things 
which  have  been  attached  to  the  realty  and  can- 
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not  be  removed  without  injury  to  it,  or  which 
have  become  so  adapted  to  the  building  or  land 
as  to  be  necessary  to  its  use,  are  considered  a 
part  of  the  realty.  In  addition  to  the  elements 
of  realty  which  have  been  above  described,  are 
rights  which  are  connected  therewith,  such  for 
example,  as  a  right  of  way,  a  right  to  the  use 
of  water  course  and  easements.  An  uninter- 
rupted use  of  any  easement  or  right  for  20  years, 
or  any  less  period  fixed  by  statute  raises  pre- 
sumption of  title.  The  various  estates  which 
one  may  possess  in  realty  had  their  origin  in 
the  feudal  system  of  England,  the  fundamental 
principle  of  which  is  that  the  king  was  the 
original  proprietor  of  all  the  land  in  his  king- 
dom, and  no  one  came  into  any  part  of  it 
except  by  gift  from  him,  or  in  return  for  feudal 
services,  and  thus  the  land  was  divided  among 
a  graded  body  of  owners  beginning  with  the 
king's  noblemen.  In  tlie  United  States  all  the 
instances  of  feudal  tenure  have  been  abolished. 
In  Canada  the  tenure  by  which  land  is  held 
varies  in  the  different  provinces,  some  being 
largely  regulated  by  a  statute  enacted  during 
the  reign  of  George  III. 

Title  has  been  defined  as  a  means  whereby 
the  owner  of  lands  has  the  just  possession  of 
his  property;  title  may  be  acquired  by  descent, 
that  is,  through  the  death  of  an  ancestor,  by 
purchase,  or  by  operation  of  law.  The  legal 
title  of  land  is  usually  transferred  from  one 
person  to  another  by  means  of  a  deed,  the  many 
essentials  of  which  are  fixed  by  the  statutes  in 
various  jurisdictions. 

Ream's  Station,  Battle  of.  As  the  ex- 
tension of  Gen.  Grant's  left  to  Globe  Tavern  on 
the  Weldon  Railroad  (see  Globe  T.'\vern,  B.\t- 
TLE  OF)  did  not  prevent  Gen.  Lee's  use  of  the 
road  as  a  line  of  supply  up  to  a  point  within 
a  day's  wagoning  to  Petersburg,  Gen.  Grant 
determined  to  destroy  the  road  as  far  down  as 
Rowanty  Creek,  13  miles  beyond  Globe  Tavern. 
On  22  Aug.  1864  Gen.  Hancock,  with  Miles' 
and  Gibbon's  divisions  of  the  Second  Corps  and 
Gen.  Gregg's  cavalry  division,  in  all  about  8,500 
men,  moved  to  the  left,  and  by  night  of  the  24th 
had  destroyed  the  road  from  Globe  Tavern  to  a 
point  three  miles  south  of  Ream's  Station,  and 
12  miles  from  Petersburg.  During  the  24th 
Gregg's  cavalry  was  sharply  attacked  by  Gen. 
Butler's  division  of  Confederate  cavalry,  and  at 
night  Gen.  Meade  informed  Hancock  that  Con- 
federate infantry  was  moving  in  his  direction, 
but  as  yet  none  had  been  seen  by  Hancock. 
At  daylight  of  the  2Sth  a  cavalry  reconnoissance 
drove  in  the  Confederate  pickets,  and  Gibbon 
was  ordered  to  move  out  from  Ream's  Station 
and  complete  the  destruction  of  the  road.  Gib- 
bon had  hardly  gotten  well  on  the  road,  when 
the  Union  cavalry  was  driven  in  by  cavalry  sup- 
ported by  infantry,  and  he  was  obliged  to  deploy 
a  strong  skirmish  line  to  check  the  enemy  in 
pursuit.  Prisoners  taken  from  three  of  Gen. 
A.  P.  Hill's  divisions  showed  that  the  Confed- 
erates were  in  strong  force  and  Gibbon  was  or- 
dered back  to  the  Ream's  Station  intretichments, 
where  he  arrived  at  10  a.m.  and  united  with 
Miles'  division.  The  intrenclunents  were  very 
light  and  had  been  hurriedly  thrown  up  by 
Gen.  James  H.  Wilson  in  his  cavalry  fight  near 
that  place  late  in  the  preceding  June.  They  ran 
along   the    railroad    about   700   yards    and    then 
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were  drawn  back  on  the  right  and  left  about 
800  or  900  yards,  at  nearly  right  angles.  Both 
flanks  were  c.\posed  to  reverse  fire  from  the 
front.  Miles  held  the  right  half  of  these  works, 
Gibbon  the  left  half.  Gregg's  cavalry  held  the 
approaches  in  the  direction  of  Petersburg  and 
Dinwiddle  Court  House.  When  Hancock's 
movement  became  known  to  the  Confederates 
Gen.  A.  P.  Hill,  with  the  larger  part  of  his 
corps,  together  with  G.  T.  Anderson's  brigade 
of  Longstreet's  corps  and  Gen.  Wade  Hampton's 
two  cavalry  divisions,  marched  to  prevent  the 
destruction  of  the  railroad,  and  at  2  p.m.  of 
the  2Sth  Gen.  Wilcox's  division  made  two  at- 
tacks upon  Miles,  which  were  repulsed,  leaving 
killed  and  wounded  within  a  few  yards  of  Miles' 
front.  At  5  p.m.  Hill  opened  a  heavy  artillery 
fire  and,  at  the  end  of  15  minutes.  Gens.  Heth 
and  Wilcox,  with  five  brigades  and  three  regi- 
tnents,  made  another  assault  upon  Miles,  and 
a  part  of  his  line,  held  by  raw  recruits,  gave  way, 
abandoning  a  battery.  At  the  same  time  the 
right  of  Gibbon's  line  gave  way  and  two  more 
batteries  fell  into  possession  of  the  Confederates. 
Gibbon  was  ordered  to  retake  his  lost  ground, 
but  his  troops,  many  of  whom  were  new  re- 
cruits and  drafted  men,  responded  feebly  and 
fell  back  under  the  first  fire.  Miles  rallied  the 
6ist  New  York,  and  by  desperate  fighting  re- 
took a  part  of  his  line  and  his  lost  battery. 
Hampton's  cavalry  now  attacked  Gibbon  and 
drove  him  entirely  from  his  works,  but  was 
checked  by  a  heavy  flank  fire  from  Gregg's  dis- 
mounted cavalry,  upon  which  Hampton  turned 
on  Gregg  and  forced  him  back  to  the  left  of  a 
line  which  Gibbon  had  established  a  short  dis- 
tance in  rear  of  the  intrenchments  from  which 
he  had  been  driven.  An  effort  made  to  retake 
the  intrenchments  failed  because  of  the  inability 
of  the  Union  commanders  to  induce  their  men  to 
go  forward.  At  dark  Hancock  withdrew  from 
the  field.  Gen.  Hill  made  no  attempt  to  follow 
up  his  advantage,  but  returned  to  the  Petersburg 
intrenchments,  leaving  Hampton's  cavalry  at 
Ream's  Station.  The  Union  loss  was  669  killed 
and  wounded,  and  2,073  captured  or  missing, 
together  with  12  stands  of  colors  and  nine  guns. 
The  Confederate  loss,  as  reported  by  Hill,  was 
720,  chiefly,  if  not  entirely,  killed  and  wounded. 
Consult:  'Ofiicial  Records,'  Vol.  XLII.;  Hum- 
phreys, 'The  'Virginia  Campaign  of  1864-5*  ; 
Walker,  "History  of  the  Second  Army  Corps'  ; 
The  Century  Company's  "Battles  and  Leaders  of 
the  Civil  War,'  Vol.  IV.  E.  A.  Carm.\n. 

Reapers  and  Reaping.     See  American  Farm 

Imple.ments. 

Rear'horse.     See  Mantis. 

Rearick,  Peter  Anton,  American  naval 
officer:  b.  Maryland,  12  Nov.  1838;  d.  Wash- 
ington, D.  C,  9  Feb.  igoi.  He  entered  the  navy 
in  i860,  was  appointed  third  assistant  engineer, 
and  served  through  the  Civil  War  with  promo- 
tion, becoming  first  assistant  engineer  in  1864. 
In  1874  he  was  made  chief  engineer  and  served 
in  that  capacity  until  1900,  when  he  was  re- 
tired  with   rank  of  rear-admiral. 

Reasoning,  or  Inference,  is  a  mental 
process  in  which  we  advance  from  some  known 
facts  to  the  truth  of  some  other  fact  which  is 
different  from  the  starting-point.  The  basis  for 
the  transition  is  always  found  in  the  knowledge 
from   which    we   set   out :   this   is   taken   or   as- 
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sumed  to  be  real,  and  in  it  is  found  the  ground 
and  justification  for  the  advance  to  something 
else.  The  differentia  of  reasoning  thus  appears 
to  be  mediation ;  when  we  reason  we  infer  that 
something  is  true  because  something  else  is 
true.  Knowledge  derived  from  reasoning  may 
therefore  be  termed  mediate,  as  opposed  to  the 
immediate  knowledge  obtained  from  sense  per- 
ception and  memory.  The  question  at  once 
arises  how  any  mental  content  can  justify  an  ad- 
vance to  something  different  from  itself?  How 
are  we  ever  warranted  in  passing  from  the 
known  to  the  unknown?  This  is  not  merely 
the  question  that  Mill  raised  as  to  whether  all 
syllogistic  reasoning  —  all  advance  from  prem- 
ises to  conclusion  —  was  not  a  pctitio  principii; 
but  it  concerns  all  reasoning,  inductive  and  de- 
ductive alike.  The  dilemma  is  that  if  the  result 
is  not  contained  in  the  starting-point  the  ad- 
vance does  not  seem  to  be  justified;  if  it  is 
already  present,  the  reasoning  shows  nothing 
new.  The  view  of  Leibnitz  was  that  all  reason- 
ing is  analysis,  a  drawing  out  and  fuller  explica- 
tion of  the  original  datum  of  the  mind.  Kant 
pointed  out  that  thinking  involves  also  synthe- 
sis, new  constructions  and  additions  to  the  ma- 
terial from  which  it  starts,  and  he  takes  as  the 
fundamental  problem  of  his  'Critique  of  Pure 
Reason'  the  question,  how  such  synthetic  judg- 
ments are  possible.  His  answer  is  essentially 
identical  with  that  which  Aristotle  gave,  namely, 
that  the  mind  or  reason  (fovs)  itself  enters 
into  the  process  as  a  premise  —  or.  in  other 
words,  that  it  is  through  the  creative  activity 
of  the  mind  that  the  new  truth  is  reached. 
Whether  or  not  one  can  connect  one  fact  with 
another  in  a  logical  way  depends  upon  one's 
intellectual  ability  to  discover  points  of  essential 
resemblance  or  identity  between  facts.  The 
good  reasoner  is  he  who  can  look  beneath  the 
surface  and  detect  identities  that  are  not  at 
once  obvious,  as  Newton,  for  example,  did  when 
he  reasoned  from  the  fall  of  the  apple  to  the 
movements  of  the  heavenly  bodies.  Reasoning, 
then,  may  be  defined  as  the  process  of  discov- 
ering essential  resemblances  or  points  of  iden- 
tity between  things. 

It  follows  from  what  has  been  said  that 
reasoning  is  not  a  process  or  function  of  mind 
that  can  go  on  apart  from  experience.  The 
thinkers  of  the  modern  period  down  almost  to 
the  end  of  the  iSth  century,  continued  to  believe 
that  reason  was  a  kind  of  special  organ  or 
faculty  that  could  yield  truth  of  the  highest 
order  of  certainty  quite  apart  from  ordinary 
experience.  It  was  Kant  who  first  clearly  and 
incontestably  showed  the  impossibility  of  de- 
riving knowledge  from  reason  taken  in  abstrac- 
tion from  ordinary  sense  experience.  Kant, 
however,  uses  the  term  Understanding  {Vcr- 
stand)  for  the  thinking  faculties  as  employed  in 
interpreting  experience,  and  reserves  the  name 
Reason  ( I  'crnunft)  for  the  vain  and  illusory  at- 
tempt of  thought  to  operate  in  independence  of 
any  given  material  of  experience.  Apart  from 
this  terminology,  however,  which  has  not  been 
generally  followed,  the  result  of  Kant's  teaching 
was  to  exhibit  the  close  and  essential  connection 
that  exists  between  thinking  and  sense-percep- 
tion :  on  the  one  hand,  thought  is  empty  apart 
from  the  materia!  of  sense-perception,  and,  on 
the  other,  what  we  call  ordinary  perceptive  ex- 
perience is  constantly  interwoven  with  more  or 


less  explicit  processes  of  reasoning.  Reasoning 
does  not  go  on  in  a  vacuum,  nor  is  it  a  separate 
and  distinct  function  of  mind  that  in  some 
mysterious  way  spins  truth  out  of  itself.  But 
reason  is  on  one  side  a  universal  function  o£ 
receptivity ;  it  receives  its  material  from  every 
channel  of  experience,  and  is  itself  just  the 
unifying,  co-ordinating,  and  systematizing  life 
of  experience.  Deduction  and  induction  are 
often  spoken  of  as  if  they  were  distinct  species 
of  reasoning.  Reasoning,  however,  is  always 
one  and  the  same  process.  It  consists,  as  we 
have  seen,  in  connecting  parts  of  experience  by 
the  discovery  of  some  identical  element  in 
them.  This  identity,  as  present  in  various  par- 
ticulars, we  may  speak  of  as  a  universal,  or 
general  principle,  and  therefore  say  that  when 
we  reason  we  unite  particulars  through  a  gen- 
eral law  or  principle.  Now,  the  difference  be- 
tween deduction  and  induction  is  a  difference 
in  the  starting-point  and  in  the  direction  in 
which  we  proceed.  If  we  are  already  in  pos-  I 
session  of  the  general  law,  and  set  out  to  apply 
it  to  particular  cases,  we  are  using  deduction. 
If,  however,  our  starting-point  is  the  particular 
instances,  then  we  reason  inductively  to  dis- 
cover the  universal  law  of  connection.  In  both 
cases  the  structure  of  the  completed  inference 
is  the  same,  and  consists  in  the  connection  of 
particulars,  in  virtue  of  our  insight  into  the 
universal  law  or  principle  expressed  in  them. 

In  this  reference  to  a  universal  principle,  we 
have  also  that  which  distinguishes  reasoning 
from  the  transition  from  idea  to  idea  of  the  asso- 
ciative process.  In  a  large  part  of  the  conscious 
•  life  which  usually  is  described  as  thinking,  one 
idea  by  its  very  presence  seems  to  call  up  an- 
other, without  the  apprehension  of  any  univer- 
sal or  essential  law  of  connection.  But  this  is 
mere  drifting  on  the  part  of  the  mind.  In  rea- 
soning the  mind  is  fully  awake ;  it  sets  a  definite 
purpose  before  it,  and  proceeds  by  active  at- 
tention and  analysis  to  discover  essential  and 
necessary  points  of  connection.  It  thus  uses  as- 
sociation for  its  own  purposes;  so  that  if  we 
define  reasoning  as  a  process  of  association, 
we  must  add  that  it  is  association  guided  and 
controlled  at  every  step  by  the  purposes  of 
thought  itself.  How  conscious  and  explicit  must 
this  direction  be  before  we  can  call  the  process 
reasoning?  Can  animals  properly  be  said  to 
reason?  These  questions  do  not  admit  of  any 
off-hand  answer.  The  conscious  direction  of 
the  mind,  the  clearness  with  which  it  apprehends 
the  universal  in  the  particular,  is  a  matter  of 
degree.  We  may  say  that  some  direction  on 
the  part  of  the  mind  then  must  be,  as  well  as 
some  apprehension  of  the  terms  as  universal,  if 
reasoning  is  to  occur,  without  attempting  to 
determine  just  when  these  conditions  are  ful- 
filled in  any  individual  mind  or  in  any  species. 
What  we  call  conscious  reasoning,  is  doubtless 
continuous  with  associative  and  instinctive  men- 
tal processes  that  seem  entirely  mechanical  and 
irrational,  and  the  connection  between  the  two 
extremes  may  be  mediated  by  actually  observa- 
ble processes.  This  continuity,  however,  gives 
no  justification  for  refusing  to  regard  the  differ- 
ences as  important,  or  for  explaining  either  ex- 
treme of  the  process  in  terms  of  the  other.  See 
Deduction  ;   Induction  ;   Logic. 

Consult:      Bosanquet,      'Logic,'      Vol.     II. 
(1888)  ;  James,  'The  Principles  of  Psychology,* 
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chap.  xxii.  (1890)  ;  Creighton,  'An  Introduc- 
tory Logic,'  Part  IIL  (1898);  Stout,  "Analytic 
Psychology'  (1896)  ;  see  also  the  bibliography 
under  Logic.  j.  e.  Creighton, 

Professor  of  Philosophy,  Cornell  University. 
Reaumur,  ra-o-miir,  Rene  Antoine  Fer- 
chault  de,  French  physicist:  b.  La  Rochelle 
28  Feb.  1(383 ;  d-  La  Bennondiere,  Maine,  17  Oct. 
1757.  He  studied  under  the  Jesuits  at  Poitiers, 
and  afterward  at  Bourges,  and  went  to  Paris 
in  1703.  His  relative,  the  president  Henault,  in- 
troduced him  to  the  savants  of  the  metropolis, 
and  in  1708  he  was  chosen  a  member  of  the 
Academy  of  Sciences,  to  which  he  had  presented 
some  memoirs  on  geometry.  For  nearly  50 
years  he  continued  to  be  one  of  its  most  active 
members,  his  labors  embracing  the  arts,  natural 
philosophy,  and  natural  history.  He  was  ap- 
pointed to  assist  in  the  'Description  des  Divers 
Arts  et  Metiers,*  published  by  the  Academy, 
and  in  executing  his  part  of  the  undertaking 
pointed  out  the  way  to  various  improvements  by 
the  application  of  the  principles  of  physics  and 
natural  history.  He  made  important  observa- 
tions on  the  formation  of  pearls,  and  discovered 
that  the  "turquoises"  of  Languedoc  consisted  of 
the  fossil  teeth  of  extinct  animals ;  but  among 
his  most  useful  researches  must  be  reckoned 
those  of  which  he  gave  an  account  in  his  'Traite 
sur  I'Art  de  Convertir  le  Fer  en  Acier,  et 
d'Adoucir  le  Fer  Fondn'  (1722),  in  which  he 
first  made  known  in  France  the  process  of  man- 
ufacturing steel.  He  received  therefor  a  pen- 
sion of  12,000  livres  (about  $2,400).  As  a 
natural  philosopher  he  is  principally  celebrated 
for  the  invention  of  an  improved  thermometer, 
which  he  made  known  in  1731.  (See  Ther- 
mometer.) The  fabrication  of  porcelain  also 
occupied  much  of  his  attention,  and  led  him  to 
the  discovery  of  a  kind  of  enamel,  called  the 
porcelain  of  Reaumur,  in  1739.  His  'Memoires 
pour  Servir  a  I'Histoire  des  Insectes*  (1734-49) 
places  him  in  the  first  rank  of  modern  natural- 
ists. In  it  he  demonstrated,  among  various 
things,  the  correctness  of  Peysonnel's  assump- 
tion that  corals  are  not  plants,  but  animals. 

Reavis,  James  Bradly,  American  lawyer 
and  jurist:  b.  Boone  County,  Mo.,  1848.  He 
entered  Kentucky  University,  but  did  not  coin- 
plete  the  course,  was  admitted  to  the  bar  in 
Hannibal,  Mo.,  in  1872,  and  for  two  years  was 
editor  of  the  Monroe  City  Appeal.  In  1874  he 
removed  to  the  West,  finally  settling  in  Wash- 
ington Territory,  where  he  established  a  law 
practice.  He  was  a  member  of  the  upper  house 
of  the  territorial  council  in  1888,  and  a  regent 
of  the  territorial  university,  until  Washington 
became  a  State.  In  1889  he  was  an  unsuccess- 
ful candidate  for  supreme  judge,  and  from  1896 
to  1902  was  chief  justice  of  the  Washington 
supreme  court. 

Rebapti'zers,  those  who  taught  that  the 
repetition  of  baptism  was  under  certain  circum- 
stances imperative.  The  term  is  specifically 
used  of  the  Baptists  who  enforce  rebaptism  m 
the  case  of  all  who  have  not  been  baptized  by 
immersion.  Views  with  regard  to  rebaptism 
have  been  varied.  Many  early  Christians  de- 
clared it  unnecessary  even  for  one  who  had  been 
baptized  bv  an  unbeliever,  or  by  a  child  in  play. 
In  doubtfiil  cases  the  hypothetical  or  conditional 
form  was  enjoined,  as  in  the  Book  of  Common 


Prayer,  and  in  accordance  with  the  decretal  of 
Alexander  III.    (1159-81). 

Re'bec,  or  Rebeck,  a  stringed  musical  in- 
strument of  the  violin  kind,  said  to  have  been 
introduced  by  the  Moors  into  Spain.  It  soon 
became  popular  all  over  the  Continent,  being 
the  favorite  instrument  of  minstrels,  and  of 
village  musicians,  and  up  till  the  end  of  the  17th 
century,  playing  the  same  important  part  at 
fairs,  rustic  games,  and  weddings  as  does  the 
violin  at  the  present  day.  It  was  somewhat 
larger  than  the  latter  instrument,  but  had  only 
three  strings,  which  were  tuned  in  fifths,  and 
rubbed  with  a  bow.  The  neck  of  the  rebec  ter- 
minated in  a  more  or  less  grotesque  represen- 
tation of  a  human  head. 

Rebecca,  a  character  in  Scott's  'Ivanhoe', 
daughter  of  the  Jew,  Isaac  of  York.  She  falls 
in  love  with  Ivanhoe  and  nurses  him  after  the 
tournament  of  Ashby,  and  he  in  turn  saves  her 
life  by  appearing  as  her  champion  in  the  lists 
after  she  has  been  convicted  of  sorcery  and  con- 
demned to  be  burnt  at  the  stake.  She  departs 
from  England  with  her  father  to  live  in  Spain. 

Rebec'caites,  or  Rebekah's  Daughters,  a 
singular  association  formed  in  South  Wales,  in 
1839,  for  the  destruction  of  turnpike-gates  and 
toll-houses.  The  rioters  were  generally  dressed 
in  women's  clothes,  under  a  leader  in  the  same 
guise,  and  made  their  attacks  by  night  on  horse- 
back. The  curious  appellation  by  which  they 
designated  themselves  was  derived  from  the 
scriptural  passage  regarding  Rebekah  —  "Let  thy 
seed  possess  the  gate  of  those  who  hate  them." 
Successful  for  a  time  they  were  emboldened 
to  greater  lawlessness,  and  were  attacked  and 
dispersed  by  the  military. 

Rebekah  Lodges.  See  Odd  Fellow. 
Rebel  Yell,  the  cry  of  the  Confederate 
troops  as  they  rushed  to  battle  in  the  Civil  War, 
although  as  a  matter  of  fact,  they  frequently 
shouted  the  names  of  their  States,  as  "On  Vir- 
ginia!"  "On  North  Carolina!"  —  and  so  forth. 
It  is  difficult  to  interpret  the  rebel  yell  in  writ- 
ten language.  It  was  very  different  from  the 
full-toned  hurrah  of  the  North,  being  more  like 
a  shriek.  Near  the  crisis  of  a  charge,  the  men 
would  change  from  a  dovible-quick  to  a  mad 
rush,  wildly  yelling,  "Y-Yo  Yo  —  Wo- Wo,"  for 
the  triple  purpose  of  encouraging  each  other 
and   confusing  and  terrorizing  the  enemy. 

Rebellion,  an  uprising  with  force  and  arms 
against  established  authority.  A  rebellion  may 
be  an  armed  outbreak  for  the  purpose  of  obtain- 
ing the  redress  of  a  grievance,  or  preventing  the 
enforcement  of  an  obnoxious  law.  Shays'  Re- 
bellion in  i\Iassachusetts  having  been  an  exam- 
ple of  the  former,  and  the  Pennsylvania  Whiskey 
Insurrection  of  the  latter.  Rebellion  of  a  more 
formidable  character  is  that  which  attempts  to 
establish  a  new  and  independent  organization 
in  place  of  the  existing  government.  Such  was 
the  American  Revolution,  and  such  also  was  the 
unsuccessful  attempt  to  perpetuate  the  Southern 
Confederacy.  Old  World  rebellions  have  been 
chiefly  dynastic  at  least  up  to  the  19th  century  — 
that  is,  wars  between  reigning  families,  and 
others,  usually  akin  to  them,  which  claimed  the 
right  to  rule.  The  rebellion  against  Charles 
I.  of  England  was  of  a  different  character,  being 
prompted  by  aspirations  for  civil  liberty  and  re- 
ligious   reform.      The    expulsion    of    James    II. 
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was  of  a  similar  motive,  and  the  American  Revo- 
lution was  a  struggle  for  the  inalienable  rights 
of   man. 

In  former  ages,  and  up  to  a  very  recent 
period,  conquered  rebels  were  treated  with  great 
severity,  being  put  to  death,  maimed,  or  en- 
slaved. In  partly  civilized  countries  such  as 
China  rebels  are  treated  even  now  with  the 
greatest  cruelty.  The  more  advanced  nations, 
however,  while  retaining  on  their  statute  books 
the  Draconic  code  of  times  gone  by,  treat  beaten 
insurgents  with  leniency.  After  the  downfall 
of  the  Southern  Confederacy  the  only  penalty 
inflicted  was  the  disfranchisement  for  a  time 
of  the  leaders  of  the  rebellion,  all  being  eventu- 
ally admitted  to  the  full  rights  of  citizenship. 
British  subjects  who  took  sides  with  the  Boers 
in  the  late  South  African  war  were,  when  con- 
victed, imprisoned  for  short  terms  and  dis- 
franchised, although  most  of  them  probably  es- 
caped all  punishment. 

With  the  extension  of  suffrage  came  a  conse- 
quent ability  of  the  people  to  secure  redress  of 
wrongs  without  resort  to  violence.  The  causes 
which  provoked  rebellion  in  olden  times  are  dis- 
appearing, while,  apart  from  Carlist  insurrec- 
tions in  Spain,  there  have  been  no  dynastic  re- 
bellions in   Europe   for  many  years  past. 

Rebellion,  War  of.  See  Civil  War  in 
America. 

Reber,  ra'ber,  Franz  von,  German  art- 
historian  :  b.  Cham,  Bavaria,  lo  Nov.  1834.  He 
studied  in  Munich,  Berlin,  and  Rome,  became  a 
lecturer  at  the  University  of  Munich  in  1858, 
was  appointed  professor  at  the  Polytechnicum 
there  in  1863,  and  in  1869  occupied  the  chair  of 
history  of  art  in  that  institution.  In  1873  he  be- 
came director  of  the  Royal  Gallery.  He  has 
translated  Vitruvius'  'Architecture*  (1865)  and 
Rooses'  'History  of  the  Antwerp  School  of 
Painting'  (1880),  and  has  written:  'Geschichte 
der  Baukunst  im  Altertum'  (1864-7)  :  Kunst- 
geschichtc  des  Mittelalters*  (1886)  ;  'Geschichte 
der  Malerei  vom  Anfang  des  14.  bis  zum  Ende 
des  18.  Jahrhunderts'  (1894)  ;  'Die  phrygi- 
schen  Fclsendenkmaler'    (1897)  ;  etc. 

Reber,  ra-bar.  Napoleon  Henry,  French 
composer :  b.  Muhlhausen,  Alsace,  1807 ;  d. 
Paris  1880.  After  studying  with  Reicha  and 
Le  Sueur,  he  wrote  chamber  music  of  remark- 
able merit,  and  in  1851  was  appointed  professor 
in  the  Conservatory,  and  succeeded  Halevy  in 
the  chair  of  composition  1862.  Among  his  works 
are:  'Le  Diable  Amoureux'  (1840),  a  ballet; 
<Le  Nuit  de  NoeP  (1848);  <Le  Pere  Gaillard> 
(1852)  ;  'Les  Papillotes  de  M.  Bcnoist'  (1853)  ; 
and  'Les  Dames  Capitaines'  (1857),  all  four 
comic  operas.  He  has  also  produced  some 
instrumental  work  of  a  high  order  —  four  sym- 
phonies, one  overture,  one  series  for  the  orches- 
tra, three  stringed  quartets,  one  stringed  quin- 
tet, one  pianoforte  quartet,  seven  pianoforte 
trios,  and  miscellaneous  pieces.  His  'Traite 
d'Harmonie'   (1862)  is  a  standard  work. 

Rebis'so,  Louis  T.,  American  sculptor:  b. 
Italy  1837 ;  d.  Norwood,  near  Cincinnati,  Ohio, 
3  May  1899.  At  20  he  joined  in  Mazzini's  at- 
tempt to  establish  an  Italian  republic  (see  Maz- 
ziNf,  G.),  and  was  obliged  to  leave  Italy.  Tak- 
ing refuge  in  the  United  States,  he  settled  in 
Boston,  Mass.  Subsequently  he  went  to  Cin- 
cinnati, Ohio,  where  his  fame  as  an  artist  de- 


veloped. His  leading  works  are  the  equestrian 
statues  of  Gen.  McPherson  in  Washington,  D. 
C. ;  of  Gen.  Grant  in  Lincoln  Park,  Chicago, 
and  of  Gen.  W.  H.  Harrison  in  Cincinnati. 

Re'bus,  a  mode  of  expressing  words  or 
phrases  by  pictures  of  objects  whose  names  bear 
a  resemblance  to  those  words,  or  to  the  sylla- 
bles of  which  they  are  composed.  Many  of  the 
ancient  coats  of  arms  were  rebuses  on  the  names 
of  those  who  bore  them ;  thus  a  lock  and  a 
heart  for  the  name  of  Lockhart,  an  eye  and  a 
ton  (a  barrel)  for  that  of  Eyton,  etc.  In  her- 
aldry, a  rebus  is  a  device  intended  to  represent  a 
proper  name  by  a  picture ;  a  bearing  or  bearings 
on  a  coat  of  arms,  containing  an  allusion  to  the 
name  of  the  owner;  as  in  the  coat  of  the  family 
of  Arches,  which  consists  of  three  arches,  two 
simple  and  one  double,  borne  on  a  shield ;  and 
that  of  the  Dobell  family,  who  bore  on  a  sable 
shield  a  doe  passant,  between  three  bells  argent. 

Recall.     See  Referendum. 

Recamier,  ra-ka-me-a.  Jeanne  Fransoise 
Julie  Adelaide  Bernard,  French  social  leader: 
b.  Lyons  4  Dec.  1777;  d.  Paris  11  May  1849. 
She  was  educated  at  the  convent  of  La  Deserte. 
At  16  she  went  to  Paris,  whither  her  father,  a 
wealthy  banker,  had  transferred  his  business. 
Her  extraordinary  beauty  and  talents  brought 
round  her  shoals  of  suitors  belonging  to  the 
world  of  letters,  finance,  and  politics,  and  in 
1793  she  was  married  to  Jacques  Recamier,  a 
rich  banker,  more  than  double  her  ow-n  age. 
The  Recamier  salon  was  long  filled  with  many 
of  the  celebrities  of  the  day.  Though  she  wrote 
nothing,  she,  by  her  confidential  intercourse  with 
Chateaubriand  and  others,  exercised  no  slight 
influence  on  French  literature.  Under  the  Em- 
pire she  was  opposed  to  Napoleon,  as  he  had 
placed  her  father  under  surveillance  for  his 
royalist  tendencies,  and  Napoleon  took  his  re- 
venge by  refusing  to  support  the  bank  of  her 
husband  during  a  crisis.  It  accordingly  failed, 
and  Madame  Recamier  was  obliged  to  quit  Paris. 
She  took  up  her  residence  with  her  friend  Ma- 
dame de  Stael  at  Coppet,  and  afterward  traveled, 
like  her,  till  the  downfall  of  Napoleon,  when  she 
again  opened  her  salon  in  the  Abbaye-aux-Bois 
at  Paris.  Her  <  Recollections  and  Correspond- 
ence' appeared  in  1859. 

Recapit'ulation,  or  Biogenetic  Law.  in  zo- 
ology, terms  applied  to  the  parallel  which  exists 
between  the  embryonic  development  of  an  in- 
dividual animal  (ontogeny)  and  the  historical 
evolution  of  its  race  (phylogeny).  This  parallel 
is  explained  by  the  theory  of  evolution  (q.v.), 
according  to  which,  in  the  words  of  Sidgwick, 
"the  developmental  history  of  the  individual 
appears  to  be  a  short  and  simplified  repetition, 
or  in  a  certain  sense  a  recapitulation,  of  the 
course  of  development  of  the  species."  This 
class  of  facts  was  recognized  more  or  less  com- 
pletely by  the  earliest  naturalists,  and  were  ex- 
tensively studied  and  formulated  by  Von  Baer 
and  Agassiz  previous  to  the  explanation  of  thern 
by  means  of  the  doctrine  of  descent;  but  it 
should  be  added  that  obscurities  still  exist,  con- 
cerning the  explanation  of  which  embryologists 
are  in  doubt  or  at  variance.  Examples  may  be 
found  in  the  embryological  development  of  all 
vertebrates.  Thus  the  frog  develops  through 
stages  in  which  the  embryo  just  before  hatching 
is  very  fish-like,  after  hatching  becomes  a  tad- 
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pole  which  exhibits  many  newt-Hke  characters ; 
and  finally  reaches  tlie  permanent  frog  stage. 
This  accords  with  the  comparative  rank  of  the 
fish,  newt  and  frog  groups  in  classification;  and 
also  with  the  succession  appearance  of  tliese 
groups.  Man,  as  the  highest  animal,  exhibits 
most  completely  these  phenomena.  In  the  ear- 
liest stages  the  human  embryo  is  indistinguish- 
able from  that  of  any  other  creature.  A  little 
later  the  cephalic  region  shows  gill-slits,  like 
those  which  in  a  shark  are  a  permanent  feature, 
and  the  heart  is  two-chambered  or  fish-like. 
Further  development  closes  the  gill-slits,  and  the 
heart  changes  to  the  reptilian  type.  Here  the 
reptiles  stop,  while  birds  and  mammals  advance 
furtlier;  but  the  human  embryo  in  its  progress 
to  the  higher  type  recapitulates  and  leaves  fea- 
tures characteristic  of  lower  mammalian  forms 
• — ■  for  instance,  a  distinct  and  comparatively  long 
tail  exists.  Most  of  these  changes  are  completed 
before  the  embryo  is  six  weeks  old,  but  some 
traces  of  primitive  and  obsolete  structures  per- 
sist throughout  life  as  "vestiges"  or  "rudimen- 
tary organs,"  and  others  appear  after  birth  in 
infancy,  as  the  well-known  tendency  of  babies 
to  turn  their  feet  sideways  and  inward,  and  to 
use  their  toes  and  feet  as  grasping  organs,  after 
the  manner  of  monkeys.  This  recapitulation  of 
ancestral  characters  in  ontogeny  is  not  com- 
plete, however,  for  not  all  the  stages  are  repro- 
duced in  every  case,  so  far  as  can  be  perceived ; 
and  it  is  irregular  and  complicated  in  various 
ways,  among  others  by  the  inheritance  of  ac- 
quired characters.  The  most  special  students  of 
it,  as  Haeckel,  Fritz  Miiller,  Hyatt,  Balfour,  etc., 
distinguish  two  sorts  of  recapitulation  "palin- 
genesis" and  "ccenogenesis,"  the  last  manifested 
most  completely  in  the  metamorphoses  of  insects. 
See  Embryology,  and  consult  authorities  men- 
tioned  thereunder. 

Receipt,  in  law,  a  written  document,  de- 
claring that  certain  goods  or  a  sum  of  money 
have  been  received.  When  made  out  in  full, 
a  receipt  should  contain  (i)  the  date  when 
the  merchandise  or  money  was  received,  (2)  the 
name  of  the  person  or  firm  from  whom  re- 
ceived, (3)  the  name  of  the  person  who  received 
it,  and  (4)  for  what  the  money  is  paid  or 
deposited.  A  receipt  may  be  in  full  or  in  part 
payment  of  an  account,  and  operates  accordingly. 
A  receipt,  though  evidence  of  payment,  is  not 
aljsolute  proof,  and  this  evidence  may  be  re- 
butted by  proving  that  it  was  given  under  mis- 
apprehension. 

Receiver,  in  law,  is  an  officer  of  the  court 
through  whom  the  court,  on  account  of  its 
jurisdiction,  takes  possession  of  property  which 
is  the  subject  of  a  suit,  for  the  purpose  of  pre- 
serving it  from  injury  or  loss,  secures  the  pro- 
ceeds and  finally  disposes  of  them  according  to 
the  rights  of  all  parties  interested.  Receivership 
is  a  remedial  agency  for  the  purpose  of  preserv- 
ing the  property  in  question  from  waste,  destruc- 
tion or  deterioration  pending  litigation;  it  is 
auxiliary  to  the  main  action.  It  is  a  remedy 
which  originated  in  the  English  Court  of  Chan- 
cery and  is  purely  equitable.  Under  the  existing 
English  law,  and  also  that  in  Canada,  a  receiver 
may  be  appointed  when  the  court  deems  it  just 
or  convenient.  In  the  United  States,  courts  of 
equity  have  general  authority  to  appoint  receiv- 
ers, and  in  most  States  by  statutory  provision. 
The  courts  are  generally  disinclined  to  appoint 


a  receiver,  except  tliat  from  all  the  circum- 
stances it  appears  essential  for  the  purpose  of 
the  preservation  of  the  property  in  controversy. 
Technical  injuries  and  circumstances  which  are 
doubtful  are  insufficient.  A  receiver  will  be  ap- 
pointed to  prevent  a  fraudulent  transfer,  or  pos- 
session of  property,  or  for  the  protection  of 
estates,  or  of  property  of  a  partnership  where 
dissolution  is  desired  and  the  partners  cannot 
agree;  of  mortgaged  property,  foreclosure  pro- 
ceedings, corporations  which  are  insolvent,  or 
which  are  fraudulently  managed.  The  appoint- 
ment of  a  receiver  rests  entirely  within  the  dis- 
cretion of  the  court  to  which  the  application  is 
made,  and  the  court  also  has  discretion  as  to 
its  choice  of  receiver.  One  will  not  be  appointed 
a  receiver  who  is  not  qualified  to  perform  his 
duties,  and  he  must  be  impartial,  independent 
and  disinterested.  A  corporation  may  be  ap- 
pointed a  receiver  if  authorized  by  its  charter. 
In  order  to  obtain  a  receiver  one  must  show 
the  right  to  the  property,  or  a  lien  upon  it, 
or  that  the  property  in  question  was  obtained 
by  fraud,  or  is  in  danger  of  loss  from  waste, 
or  the  misconduct  or  insolvency  of  the  party  in 
possession,  and  the  circumstances  must  show 
extreme  necessity.  A  receiver  is  created  by  the 
court  whose  officer  he  is  and  is  under  its  con- 
trol, supervision,  and  protection.  His  duty  is 
purely  ministerial  and  the  utmost  good  faith  is 
required  of  him ;  his  acts  should  be  with  the 
general  or  special  authority  of  the  court  and 
must  be  without  discrimination  for  the  interests 
involved.  A  receiver  may  employ  counsel, 
agents  and  assistants,  make  necessary  repairs, 
pay  taxes  and  bring  suits :  he  must  keep  the 
property  insured  and  is  required  to  give  a  bond 
for  faithful  performance  of  his  duty.  He  takes 
complete  possession  of  the  property  at  the  time 
when  appointed ;  his  liability  is  generally  official, 
and  he  is  responsible  to  any  person  who  sus- 
tains loss  through  his  negligence  or  misconduct 
in  relation  to  his  trust;  he  is  entitled  to  a  com- 
pensation for  his  services,  which  is  in  some 
jurisdictions  fixed  by  statute,  in  others  by  the 
discretion  of  the  court. 

Recent  Period,  that  division  of  the  geolog- 
ical time-scale  including  the  most  recent  portion 
of  geological  history.  It  is  usually  thought  of 
as  beginning  with  the  appearance  of  man  on 
the  globe  and  running  down  to  the  present,  and 
is  therefore  sometimes  called  the  Human  Epoch. 
It  follows  immediately  upon  the  Pleistocene 
Period  (q.v.)  and  is  treated  as  a  subdivision  of 
this  by  some  geologists,  w-hile  others  group 
Pleistocene  and  Recent  under  the  Quaternary 
Period   (q.v.).     See  Geology. 

Rechabites,  rek'a-bits,  members  of  a  kind 
of  religious  order  in  ancient  Israel  whose  rule 
was  in  some  respects  like  that  of  the  Nazir  or 
Nazarites:  like  them  they  were  bound  by 
vow  to  abstain  from  the  use  of  wine.  In  their 
contempt  for  luxuries  and  the  ways  of  settled 
life,  they  chose  to  live  in  tents  rather  tlian 
houses,  and  refused  to  sow  grain  or  plant  vine- 
yards ;  their  ideal  was  the  nomad  patriarchal 
life  amid  their  flocks.  The  order  had  its  origin 
in  the  northern  kingdom  of  Israel,  and  was 
founded  by  Jonadab  or  Jehonadab.  son  of  Rechab 
(whence  the  name  Rechabites),  in  the  reign  of 
Jehu,  king  of  Israel  (2  Kings  x.).  After  the 
fall  of  the  kingdom  of  the  North  a  body  of  the 
Rechabites  entered  the  kingdom  of  Judah  and 
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continued  to  live  apart  from  cities  and  towns 
till  at  the  approach  of  Nebuchadnezzar  they 
took  refuge  in  Jerusalem.  Independent  Order 
of  Rechabites  is  the  style  of  a  total-abstinence 
beneficial  society  founded  in  England  1835  and 
of  which  a  branch  was  instituted  in  the  United 
States  1842.  In  1902  the  order  had  270,000 
members  and  the  disbursements  of  the  previous 
fiscal  years  were  $793,682;  in  the  United  States 
the  Rechabites  had  three  "tents,"  35  *sub-tents." 

Recife,  Brazil.      See  Pernambuco. 

Recip'rocal,  in  grammar,  reflexive.  Ap- 
plied to  verbs  which  have  as  an  object  a  pro- 
noun standing  for  the  subject;  as,  "Bethink 
yourself."  It  is  also  applied  to  pronouns  of 
this  class.  As  a  noun,  that  which  is  reciprocal 
to  another  thing.  Specifically,  in  mathematics, 
the  quotient  resulting  from  the  division  of  unity 
by  the  quantity.  The  reciprocal  of  a  vulgar 
fraction  is  the  denominator  divided  by  the 
numerator. 

Reciprocity.  See  United  Slates,  Reci- 
procity. 

Recitative,  res"i-ta-tev'  (Italian,  recitativo), 
a  species  of  musical  recitation,  forming  the  me- 
dium between  song  and  rhetorical  declamation, 
and  in  which  the  composer  and  performer,  re- 
jecting the  rigorous  rules  of  time,  endeavor  to 
imitate  the  inflections,  accents,  and  emphasis 
of  natural  speech.  Although  the  rules  of  time 
and  rhythm  are  not  strictly  observed,  recitative 
is  written  generally  in  common  time,  in  order 
to  facilitate  the  reading.  In  its  approach  to 
speech,  therefore,  recitative  is  mostly  syllabic 
song,  that  is,  each  syllable  has  generally  but  one 
tone,  and  the  tones  themselves  are  less  pro- 
longed than  in  song  strictly  so  called.  Hence 
recitative  has  not  a  distinct,  developed  melody, 
and  a  regular  modulation ;  it  may,  according  ta 
the  meaning  of  the  words,  pass  with  comparative 
freedom  through  the  various  tones.  On  the 
other  hand,  the  tones  of  recitative  are  generally 
musical  tones,  of  distinct  height  or  depth  gen- 
erally, because  in  recitativo  parlante,  in  the 
opera  huffa,  the  tones  become  closely  allied  to 
those  of  speech.  When  recitative  approaches 
still  more  to  strict  song,  in  respect  to  time  and 
rnelody,  the  arioso  originates.  In  short  recita- 
tivemay  be_  called  declamation  in  musical  tones. 
Recitative  includes  the  simple  (by  some  also 
called  the  parlante)  and  the  accompanied,  or 
rnore  properly,  the  obbligato.  In  simple  recita- 
tive accompaniment  also  takes  place,  but  it  con- 
sists_  only  in  simple  chords,  which  are  given 
continuously,  or  interruptedly.  In  the  obbligato 
recitative  the  instrumental  accompaniment  is  of 
more  importance,  and  consists  of  either  sustained 
chords  by  the  greater  portion  of  the  orchestral 
instruments,  or  even  of  florid  passages.  In  the 
recitative  much  is  left  to  the  singer  in  respect 
to  time,  rhythm,  and  melody,  which  require 
much  musical  judgment  and  knowledge  of  har- 
mony, in  order  to  agree  with  the  obbligato  ac- 
companiment. Peri  Caccini  and  Monteverde 
are  celebrated  as  having  introduced  the  modern 
recitative.    See  Opera. 

Recke,  rek'e,  Ernst  von  der,  Danish  poet: 
b.  Copenhagen  14  Auk.  1S48.  His  first  work 
was  a  lyrical  drama,  'Bertram  of  Born>  (1873), 
perfomied  with  great  success  at  the  Theatre 
Royal  at  Copenhagen.  Following  this  came 
'King     Liuvigild     and     his     Sons'      (1878),     a 


tragedy;  a  dramatic  poem  'Archilochus'  (1878)  ; 
'Knud  and  Magnus'  (1881),  a  tragedy;  'l-ru 
Jeanna'  (189U,  a  tragic  opera;  and  the 
'Duchess  of  Burgundy'  (1891).  Between  1876 
and  1890  he  published  several  collections  of 
lyrics  and  in  1881  a  great  work  representing 
six  years  of  labor  in  a  field  in  which  he  is  a 
recognized  master,  'Principles  of  Danish  Versi- 
fication as  Manifested  in  his  Historic  and  Sys- 
tematic Development.'  Besides  writing  books 
for  children  he  has  published  translations  of 
Bornier's  'La  Fille  de  Roland'  (1876)  and 
Rostand's    'Les   Romanesques'    (1S96). 

Recklinghausen,  rek'ling-how-zen,  Prussia, 
in  the  provmce  of  Westphalia,  15  miles  north- 
west of  Dortmund.  It  has  good  Catholic  and 
Protestant  schools.  Its  manufactures  include 
damask,  wicks,  tobacco,  and  bricks.  There  are 
coal  mines  in  the  vicinity.     Pop.   (1900)   34,042. 

Reclus,  Jacques  Elisee,  zhak  a-le-za  ra-klii, 
French  geographer :  b.  Sainte-Foy-la-Grande,  in 
the  Gironde,  15  March  1830;  d.  Brussels,  Hol- 
land, 4  July  1905.  After  being  educated  in 
the  college  of  his  native  town  and  at  the 
University  of  Berlin,  he  traveled  in  Germany, 
England,  Ireland,  and  America.  In  1859  he  be- 
gan to  contribute  to  the  'Revue  des  Deux 
Mondes'  articles  on  geography,  geology,  litera- 
ture, politics,  social  economy,  and  other  sub- 
jects, and  also  became  associated  with  sev- 
eral geographical  journals.  During  the  siege 
of  Paris  and  the  Commune  he  was  a  member 
of  the  National  Guard.  Captured  early  in  1871 
he  was  condemned  to  deportation,  but  his  sen- 
tence was  commuted  to  exile,  and  he  spent 
some  years  in  Italy  and  Switzerland.  In  1883 
the  Tribunal  at  Lyons  passed  sentence  upon  him 
and  Prince  Kropotkin  as  being  anarchistic  lead- 
ers associated  with  the  International  Working- 
men's  Association,  but  Reclus  escaped  punish- 
ment by  his  absence  from  the  country.  In  1892 
he  was  appointed  professor  of  comparative 
geography  in  the  free  _  university  of  Brussels. 
His  greatest  work  is  his  'Nouvelle  Geographic 
Universelle:  La  Terre  et  les  Hommes'  (1875- 
94),  a  splendid  monument  of  the  best  geograph- 
ical learning  of  our  time.  There  is  an  English 
translation  by  Ravenstein  and  Keane  (1887  on- 
ward). His  other  works  include:  'La  Terre; 
Description  des  Phenomenes  de  la  Vie  du 
Globe'  (1867-8),  translated  into  English  as 
'The  Earth'  (1871)  ;  'Histoire  d'un  Ruisseau' 
(i86g)  ;  'Nice,  Cannes,  Antibes,  Monaco,  Men- 
ton,  San  Remo'  (1870);  'Les  Phenomenes 
Terrestres:  Les  Mers  et  les  IMeteores'  (1873); 
'Histoire  d'une  Montague'  (1880),  translated 
as  'The  History  of  a  Mountain'  (1881);  and 
'L'Evolution,  la  Revolution  et  I'ldeal  Anar- 
chique'   (1898),  treating  of  his  social  philosophy. 

Recognition  Marks.  See  Color.^tion,  Pro- 
tective. 

Recog'nizance,  or  Recognisance,  in  law, 
an  obligation  of  record,  which  a  man  enters 
into  before  some  court  of  record  or  magistrate 
duly  authorized,  with  condition  to  do  some  par- 
ticular act ;  as,  to  keep  the  peace,  to  pav  a  debt, 
or   the   like. 

Recollet,  rck'6-let,  or  Recollect,  the  name 
given  to  certain  reformed  bodies  of  the  Francis- 
can and  other  orders  in  the  Roman  Catholic 
Church.  The  reformed  society  was  founded  in 
Spain  by  Juan  de  la  Puebla  y  Sotomayor,  conde 
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de  Belalcazar,  in  1484,  was  admitted  into  Italy 
in  1525,  and  into  France  in  1595.  Thence  they 
spread  rapidly  into  Belgium  and  Germany.  In 
France,  before  the  Revolution,  they  had  168 
houses,  forming  seven  provinces,  under  the 
direction  of  the  general  of  the  Cordeliers.  The 
order  still  exists  at  Medina,  Sidonia.  Leors,  and 
Pamplona.  It  is  also  known  as  the  Friars 
Minor  of  the  Strict  Observance  of  St.  Francis. 
See  also  Orders,  Religious. 

Reconcentrado,  re-kon-sen-tra'do,  a  Span- 
ish term  applied  to  the  inhabitants  of  the  rural 
districts  of  Cuba,  whose  sufferings,  caused  by 
their  treatment  at  the  hands  of  the  Spanish 
authorities,  had  much  to  do  with  provoking  war 
between  the  United  States  and  Spain.  Governor- 
General  Weyler  issued  a  decree  that  all  of  the 
peasant  class  not  actively  engaged  in  the  insur- 
rection but  at  their  homes  or  ranches,  should 
he  "reconcentrated"  in  or  near  certain  towns, 
disobedience  to  this  degree  incurring  the  pen- 
alty of  death.  Accordingly,  these  people,  non- 
combatants  and  mostly  old  men  beyond  the 
ability  of  army  service,  feeble  old  women,  chil- 
dren, and  babies,  were  forced  to  leave  their  homes 
and  to  gather  in  herds  in  and  near  these  towns, 
where  they  were  without  food  and  shelter, 
"reconcentrated,"  to  starve  and  to  suffer  from 
exposure  to  the  weather  and  lack  of  all  com- 
fort. These  helpless  victims  were  called  "re- 
concentrados."  General  Weyler's  purpose  was 
to  desolate  the  island  in  certain  parts  so  that 
the  insurgents  could  not  get  aid  and  food.  With 
this  end  in  view,  the  abandoned  homes  were 
destroyed  and  whatever  remained  of  value  to 
the  Spaniards  was  confiscated.  Whole  districts 
in  the  most  productive  part  of  the  island  were 
thus  laid  waste.  Sugar  mills  were  burned  and 
other  industrial  property  was  destroyed.  Nearly 
400,000  "reconcentrados"  were  forced  to  go  within 
the  Spanish  lines,  where  no  means  of  subsistence 
were  provided  for  them.  More  than  200,000 
died  of  starvation  and  disease,  an  appalling  rec- 
ord in  modern  civilization.  When  the  decree, 
under  General  Blanco,  was  issued  to  permit  the 
reconcentrados  to  return  to  their  homes,  there 
was  but  desolation  where  their  homes  had  been. 
It  was  at  this  time  that  the  American  relief 
work.  Red  Cross  ministration,  and  other  help 
availed  this  helpless  class,  but  not  to  the  full 
extent  of  their  capacities  till  the  American 
army  and  navy  had  driven  Spanish  rule  from 
Cuba.  The  British  followed  a  similar  course 
in  the  Boer  war,  but  with  much  less  inhumanity. 

Reconnaissance,  re-kon'a-sans,  usually  the 
examination  of  a  territory,  district,  etc.,  or  of  an 
enemy's  position,  for  the  purpose  of  directing 
military  operations.  Also  the  preliminary  exam- 
ination of  a  county  or  district  in  reference  to  its 
general  natural  character,  preparatory  to  a  more 
particular  survey  for  the  purposes  of  triangula- 
tion  or  the  construction  of  public  works,  as  of 
a  road,  canal,   railway,  etc. 

Reconstruction.  See  United  Smtes,  Re- 
construction. 

Record  includes  anything  which  is  set 
down  in  writing  for  the  purpose  of  preserving 
memory,  and  may  be  of  a  public  or  private 
nature.  A  record  in  a  law  suit  is  a  complete 
written  history  of  it  from  its  beginning  to  its 
determination  made  by  an  officer  duly  author- 
ized.   All  books  and  memorials  kept  by  public 


officers  in  accordance  with  the  law,  or  which 
are  connected  with  the  proper  discharge  of  their 
duty,  are  regarded  as  public  records,  as  are  also 
copies  of  papers  which  statutes  require  to  be 
filed  in  public  places.  Generally  anyone  has  a 
right  to  inspect  public  records,  and  in  many 
jurisdictions  the  removal  of  public  records  is 
regulated  by  statute,  some  of  which  hold  that 
to  destroy,  or  remove,  or  injure  the  records  is 
a  criminal  offense. 

Recorde,  rek'ord,  Robert,  English  math- 
ematician b.  Tenby,  Pembroke,  about  1510;  d. 
London  1558.  He  studied  at  Oxford,  was 
elected  to  a  fellowship  of  All  Souls'  in  1531, 
studied,  and  probably  taught,  mathematics  and 
medicine  at  Cambridge,  and  later  was  in- 
structor in  a  variety  of  subjects  at  Oxford. 
Having  gone  to  London,  he  became,  it  is  said, 
physician  to  Edward  VI.  and  Queen  Mary.  In 
1551  he  was  made  genera!  surveyor  of  the  mines 
and  money ;  but  despite  this  post  seems  to  have 
been  imprisoned  for  debt  in  King's  bench  prison, 
where  he  certainly  died.  Among  his  works 
were:  <The  Grounde  of  Artes'  (1540-1699);  <The 
Urmal  of  Physick'  (1547),  a' comprehensive  trea- 
tise on  medicine;  'The  Pathway  to  Knowledge, 
or  First  Principles  of  Geometry'  (1551-1602); 
<The  Whetstone  of  Witte,  or  the  Second  Part  of 
.•\rithmetike'  (1557),  the  former  a  treatise  on 
geometry,  the  latter  on  algebra;  <The  Castle  of 
Knowledge,  a  Treatise  on  Astronomy  and  the 
Sphere'  (1551).  For  over  a  century  his  mathe- 
matical works  were  used  as  text-books  in  the 
schools  of  England.  He  was  the  first  to  use  the 
sign  =  for  equality,  and  to  discover  the  method 
of  extracting  the  root  of  multinomial  algebraic 
expression. 

Recor'der,  in  New  York,  the  title  of  one  of 
the  criminal  judges.  The  title  is  of  ancient  Eng- 
lish derivation,  the  recorder  in  England  being  a 
person  associated  with  the  mayor  and  other 
magistrates  of  any  city  or  borough,  having 
jurisdiction  in  a  court  of  record,  for  their  better 
direction  in  matters  of  justice  and  proceedings 
according  to  law.  The  title  of  recorder  is  also 
given  in  some  American  States  to  an  official 
having  charge  of  real  estate  and  other  records. 

Recorder,  an  obsolete  musical  instrument, 
formerly  popular,  resembling  a  flageolet  in 
shape,  witli  a  mouth-piece  like  a  bird's  beak. 
The  instrument  was  wider  in  the  lower  half 
than  in  the  upper;  its  tones  were  soft  and 
pleasing  and  an  octave  higher  than  the  flute. 
Milton  speaks  in  his  'Paradise  Lost'  of 
The  Dorian  mood 
Of  flutes  and  soft  recorders; 

and  it  is  also  mentioned  by  Shakespeare  in 
'Hamlet.' 

Recreation  Piers,  piers  on  the  river-front  in 
several  of  the  large  .American  cities  maintained 
as  places  of  recreation  for  the  people,  and  usually 
crowded  on  warm  nights  in  the  summer  months 
by  those  who  cannot  afford  to  go  out  of  the  city  to 
summer  resorts.  Music  is  furnished  at  the  public 
expense,  and  order  is  maintained  by  the  police. 
Standing  forth  preeminent  and  as  the  leader 
among  the  cities  providing  such  breathing-places 
for  the  poor  is  New  York  City  which  in  190.?  had 
seven,  three  located  on  the  East  River  and  three 
on  the  North  River.  Manhattan,  and  one  in 
Brooklyn,  two  of  which  are  also  open  in  winter. 

Rec'reative  Religionists,  the  name  of  an 
association  formed  in  London  1866  for  the  pur- 
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pose  of  providing  on  Sunday  evenings  popular 
lectures  on  scientific  subjects  with  sacred  music 
at  intervals.  An  efifort  was  made  to  suppress 
the  work  of  the  association  under  the  provisions 
of  the  "Sunday  Act,"  21  Geo.  III.  ch.  49,  but  it 
failed,  and  the  Recreative  Religionists  or  Sun- 
day Lecture  Society  now  figures  in  the  regis- 
trar-general's report  among  "sects  having  regis- 
tered places  of  worship." 

Recruiting.     See  Regul.\r  Army. 

Rec'tangle,  in  geometry,  a  parallelogram 
or  quadrilateral  figure  whose  angles  are  all  right 
angles.  An  equilateral  rectangle  is  a  square. 
A  rectangle  is  said  to  be  contained  by  any  two 
of  the  sides  about  one  of  its  angles;  thus,  if 
A  B  and  B  C  represent  two  adjacent  sides,  the 
rectangle  is  said  to  be  contained  by  A  B  and 
B  C,  or,  as  it  is  sometimes  expressed,  it  is  the 
rectangle  under  A  B  and  B  C.  The  area  of  a 
rectangle  is  equal  to  the  product  of  its  base 
and  altitude.  Rectangles  having  equal  bases 
are  to  each  other  as  their  altitudes:  rectangles 
having  equal  altitudes,  are  to  each  other  as  theif 
bases. 

Rectify,  to  refine  common  alcohol  or 
spirit  by  distillation.  The  process  of  rectifying 
begins  after  the  spirit  itself  has  been  distilled, 
and  consists  in  removing  the  impurities  from 
the  spirit  by  fractional  or  repeated  distillation, 
so  far  as  possible,  for  it  is  impossible  in  this 
way  to  get  rid  of  fusel  oil.  Whiskey,  brandy, 
and  rum,  if  genuine,  are  made  from  rectified 
spirit.    See  Distilled  Liquors. 

Rector,  in  the  Protestant  Episcopal  and 
Roman  Catholic  churches,  is  the  clergyman  who 
has  the  complete  charge  and  care  of  a  parish 
church.  The  term  rector  is  also  applied  in  some 
monastic  orders  to  the  chief  officer  of  a  convent ; 
and  again  to  designate  the  heads  of  universities, 
colleges,  academies,  schools,  and  other  educa- 
tional corporate  establishments. 

Rectum,  the  lower  portion  of  the  large 
intestine  or  colon.  The  term,  however,  is  a 
misnomer  so  far  as  the  human  anatomy  is  con- 
cerned, for  the  bowel  adapts  itself  to  the  curves 
of  the  sacrum,  and  at  one  point  doubles  upon 
itself.  The  rectum  is  from  six  to  eight  inches 
long,  extending  from  the  sigmoid  flexure  to  the 
anus,  and  is  narrowest  at  its  two  extremities. 
The  largest  and  most  dilatable  portion  (am- 
pulla) just  above  the  Icvator-ani  muscle,  forms 
a  sort  of  pocket  in  which  fasces,  etc.,  lodge.  The 
rectum  has  a  mucous  coat  (membrane),  gath- 
ered into  transverse  folds  (Houston's  valves), 
forming  compartment-like  spaces ;  a  submucous 
and  a  muscular  coat;  and  at  the  upper  portion, 
where  there  is  little  motion,  a  peritoneal  coat 
(mesentery). 

The  tendency  of  specialists  is  to  consider  the 
rectum  as  only  that  part  of  the  bowel  below 
the  third  sacral  vertebra,  and  devoid  of  mesen- 
tery, and  to  divide  it  into  two  portions,  the 
fixed  rectum  and  movable  rectum.  The  rectum 
is  in  close  opposition  with  large  pelvic  vessels 
and  nerves  and  a  portion  of  the  small  intestine ; 
also,  in  the  male,  with  the  bladder,  urethra,  and 
prostate  gland ;  and  in  the  female,  with  the 
uterus,  vagina,  and  Douglas'  cul-de-sac.  Its 
lower  portion  is  surrounded  by  the  haemorrhoidal 
plexus  of  veins.  The  vessels  forming  this 
plexus,  as  also  those  of  the  vaginal  and  vesico- 
prostatic    plexuses,    are    very    large,    frequently 


communicate,  and  have  many  valves.  It  is  in 
the  lower  portion  of  the  rectum  that  haemor- 
rhoids or  piles  and  many  other  painful  atTcctions 
occur,  as  blood-vessels  and  nerves  are  numerous, 
and  the  muscles  powerful. 

Diseases  of  the  Rectum. —  These  include  con- 
genital imperfections.  The  rectum  may  even 
be  absent,  or  partially  developed,  terminating 
in  a  blind  pouch ;  or  it  may  abnormally  open  into 
the  bladder,  vagina,  uterus,  or  urethra.  These 
imperfections  can  be  usually  remedied  by  the 
surgeon. 

Threadworms  or  pinworms  frequently  in- 
habit the  rectum  and  cause  itching  about  the 
anus  (pruritus  ani).  They  may  be  destroyed  by 
injections  of  lime-water  or  a  solution  of  ox- 
gall. Abscesses  (caused  by  blows,  perforation, 
sitting  upon  cold,  damp  seats,  etc.)  may  form 
in  the  loose  areolar  tissue  about  the  lovyer  part 
of  the  rectum  and  open  externally  or  into  the 
rectum,  leaving  a  fistulous  tract  (fistula  in  ano). 
Benign  tumors,  fibroma,  papilloma,  and  ade- 
noma, and  also  carcinomatous  and  sarcomatous 
tumors  may  form  in  the  rectum.  Haemorrhoids, 
due  to  disease  or  a  weakened  condition  of  the 
haeniorrhoidal  veins,  are  common,  especially 
in  persons  who  are  on  their  feet  a  large  part 
of  the  time  and  who  are  engaged  in  seden- 
tary occupation.  Hajmorrhoidal  affections  may 
be  relieved  by  astringents  or  by  operation. 
Polypus  of  the  rectum  (soft  and  hard),  com- 
paratively frequent  in  childhood,  is  a  tumor 
resembling  in  shape  a  berry  or  a  pear,  and  hav- 
ing a  peduncle.  It  sometimes  bleeds  and  pro- 
trudes at  the  anus  after  stool.  It  is  composed 
of  elongated  follicles  and  a  network  of  small 
blood-vessels.  It  may  be  removed  by  a  ligature 
or  by  an  appropriate  instrument.  Prolapsus  of 
the  rectum,  due  to  a  relaxed  state  of  the 
sphincter-muscles  and  the  coats  of  the  rectum, 
may  be  either  incomplete  or  complete,  with 
protrusion  from  the  anus  (prolapsus  ani).  It  is 
observed  generally  in  young  children  and  women, 
and  is  brought  on  by  bearing-down  strains. 
Treatment  requires  the  replacing  of  the  bowel 
and  keeping  of  it  in  place ;  and  astringents, 
caustics,  and  operation  are  employed  as  may 
seem  advisable.  Stricture  of  the  rectum,  or 
narrowing  of  its  calibre,  may  be  very  limited 
in  extent,  or  may  include  a  considerable  por- 
tion of  it,  and  is  due  usually  to  malignant  or 
syphilitic  ulceration.  The  symptoms  include 
difficult  defecation,  more  or  less  purulent  and 
bloody  discharges,  and  pain.  If  not  relieved,  it 
affects  the  general  health.  Treatment  consists 
of  dilatation  with  rectal  bougies,  or  division 
of  the  cicatricial  tissue  by  instruments  (colot- 
omy).  Ulceration  of  the  rectum  may  be  due  to 
simple  inflammation  or  to  dysentery,  tuberculous 
disease,  syphilis,  or  malignant  disease.  Symp- 
toms vary  with  the  character  of  the  sores  and 
their  location.  There  are  usually  discharges  of 
pus,  blood,  and  mucus,  and  some  pain  and 
tenesmus.  Treatment  depends  on  the  nature 
and  extent  of  the  disease  and  the  constitutional 
condition  of  the  patient.  It  includes  the  keep- 
ing of  the  bowel  as  quiet  and  free  from  fsecal 
matter  as  possible,  the  use  of  simple  food, 
saline  aperients,  and  vegetable  astringents,  or 
nitrate  of  silver.  Fissure  of  the  anus,  or  a 
tear  of  its  mucous  membrane,  may  extend  into 
the  rectum,  or  a  fissure  of  the  rectum  may 
exist   by    itself.     In    either    case    the    fissure    is 
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usually  produced  by  the  passage  of  hardened 
faeces  and  the  attendant  straining.  It  is  some- 
times obstinate.  Treatment  calls  for  regulation 
of  the  bowels,  dilatation,  and  the  application 
of  nitrate  of  silver  or  other  astringent.  Neu- 
ralgia of  the  rectum  is  sometimes  mistaken 
(before  an  examination  of  the  rectum  is  made) 
for  fissure.  Treatment  as  in  other  neuralgias, 
except  when  it  is  caused  by  pressure  of  a  dis- 
placed coccy.x  upon  sacral  nerves.  This  bone 
must  then  be  replaced  or  removed. 

Intestinal  calculi  (enteroliths),  gallstones, 
and  fjecal  concretions  containing,  it  may  be, 
fruit-stones  or  berry-seeds,  are  occasionally 
found  in  the  rectum.  They  give  rise  to  more 
or  less  tenderness  and  abdominal  pain,  severe 
and  intractable  constipation,  cold  perspiration, 
vomiting,  thready  and  rapid  pulse,  etc. ;  and  they 
must  be  removed.  Invagination  or  intussuscep- 
tion of  the  rectum,  of  the  upper  portion  into  the 
lower,  as  the  result  of  strain  and  weakened 
rectal  walls,  requires  surgical  aid. 

Regular  and  free  movements  of  the  bowels, 
unattended  by  straining,  are  of  the  greatest  im- 
portance in  the  treatment  of  most  rectal  ail- 
ments, and  preventive  of  many.  The  fact  that 
the  lower  portion  of  the  rectum  is  capable  of 
holding  a  large  amount  of  hardened  faecal  mate- 
rial, while  the  more  liquid  matter  readily  flows 
by  it  and  out  of  the  body,  is  not  generally 
understood. 

Recusants,  rek'u-zants  or  re-ku'zants,  a 
term  in  use  under  the  penal  laws  of  England, 
when  it  was  sought  to  force  the  consciences  of 
the  people  by  legal  punishments.  Recusants 
were  those  persons  who  refused  or  neglected  to 
attend  divine  service  on  Sundays  or  holidays  in 
the  Established  Church,  or  to  worship  according 
to  its  forms.  The  word  is  first  met  with  in 
temporal  courts  in  the  first  year  of  Queen 
Elizabeth,  when  it  was  enacted  that  all  persons 
who,  without  reasonable  excuse,  failed  to  attend 
some  usual  place  of  prayer,  should  be  censured 
ond  fined  for  every  offense  12  pence.  In  23 
Elizabeth  the  fine  was  made  for  every  month 
£20;  and  later  in  the  same  reign  it  was  enacted 
that  if  recusants  did  not  submit  within  three 
months  after  conviction  they  might,  upon  the 
requisition  of  four  justices  of  the  peace,  be 
compelled  to  abjure  and  renounce  the  realm; 
and  if  they  did  not  depart,  or  if  they  returned 
without  due  license,  they  were  to  be  treated  as 
felons,  and  suffer  death  without  benefit  of 
clergy.  In  the  case  of  Roman  Catholic  recu- 
sants the  laws  were  more  severe.  They  were 
liable  to  a  forfeit  of  100  marks  (£66,  13^-  4d-) 
for  hearing  mass;  for  saying  it  the  fine  was 
doubled,  and  in  both  cases  they  had  to  undergo 
a  year's  imprisonment.  They  were  disabled 
from  taking  lands  either  by  descent  or  purchase 
after  the  age  of  18,  unless  they  renounced  their 
errors,  and  could  not  keep  or  teach  schools 
under  pain  of  perpetual  imprisonment.  After 
P  first  conviction,  they  could  not  keep  arms  in 
their  houses,  could  not  appear  within  10  miles 
of  London,  could  not  travel  five  miles  from 
home  witliout  license,  could  not  hold  any  public 
office,  \v.  uld  not  have  marriage,  baptism,  or 
burial  performed,  except  by  a  minister  of  the 
Established  Church  ;  could  not  bring  any  action 
at  la<*  or  equity,  all  under  penalties  of  fine  and 
imprisonment.  By  the  Toleration  Act  (l  Wm. 
and  Mary    ch.   i8j   all  persons  dissenting  from 


the  English  Church,  except  Roman  Catholics 
and  anti-Trinitarians,  were  allowed  to  meet  for 
purposes  of  worship  according  to  their  own 
forms  on  taking  the  oaths  of  allegiance  and 
supremacy.  The  act  was  extended  to  include 
Unitarians  in  1813,  and  in  1829  the  Catholic 
Emancipation  Act  granted  toleration  to  Roman 
Catholics. 

Red,  one  of  the  three  primary  colors. 
Mixed  in  equal  strength  and  proportion  with 
the  other  primaries,  it  yields  secondaries,  for 
example,  with  yellow  it  forms  orange ;  with 
blue,  violet,  etc.  Also  a  pigment.  The  most 
useful  red  pigments  are  carmine,  vermilion 
(sulphuret  of  mercury),  chrome-red,  scarlet- 
lake  (biniodide  of  mercury),  madder-lake,  light 
red,  burnt  sienna ;  these  are  yellow  reds.  Vene- 
tian red,  Indian  red  (carbonate  of  o.xide  of 
iron),  and  crimson-lake  are  blue  reds. 

Red  Admiral,  a  butterfly  of  the  genus 
Vanessa,  especially  l\  Alalaitla,  so  called  by 
British  collectors.     See  Admir.\l. 

Red-backed  Mouse,  a  small,  chestnut- 
backed  wood-mouse  {Evotomys  gapperi)  closely 
related  to  the  meadow-mouse,  which  is  common 
throughout  the  eastern  half  of  the  United  States 
and  in  the  Saint  Lawrence  Valley,  and  has  the 
general  habits  of  a  meadow-mouse. 

Red-backed  Sandpiper,  the  dunlin  (q.v.). 

Red  Bank,  N.  J.,  town,  in  Monmouth 
County ;  on  the  Shrewsbury  River,  at  the  head 
of  navigation,  and  on  the  Central  of  New  Jer- 
sey, the  New  Jersey  Southern,  and  the  Penn- 
sylvania R.R.'s ;  about  25  miles  south  of 
New  York.  It  has  regular  steamer  con- 
nection with  New  York,  Atlantic  Highlands, 
and  other  ports.  Settlements  were  made  in  the 
vicinity  in  1650,  by  English  and  Dutch  colo- 
nists. It  was  incorporated  as  a  town  in  1872. 
It  is  an  attractive  residential  town,  and  a  fa- 
vorite summer  resort.  It  has  a  number  of  in- 
dustrial establishments,  chief  of  which  are  a 
large  canning  factory,  carriage  shops,  clothing 
factory,  boiler  works,  gold-bcating  works,  and 
brush  factory.  About  500  persons  are  employed 
in  the  manufactories.  The  trade  is  chiefly  in 
manufactures,  farm  products,  and  fruit.  It  has 
nine  churches.  The  educational  institutions 
are  the  Shrewsbury  Academy,  several  private 
schools,  a  high  school  which  cost  $60,000,  public 
and  parish  schools,  and  a  public  school  library. 
The  government  is  vested  in  a  board  of  com- 
missioners of  five  members,  elected  annually. 
Pop.  (1890)  4,14s;  (1900)  5.428. 

John  H.  Cook, 
Editor  ^Red  Bank  Register.^ 

Red   Bat,    a    small   reddish   bat    (Lasiurus 

borcalcs)  common  in  the  Eastern  United  States. 
See  Bat. 

Red-bellied  Hawk.  See  Red  -  Shouldered 
Hawk. 

Red-bellied  Snake,  a  harmless  snake  (SIj- 
reria  occipitomaciilata)  of  the  Eastern  United 
States,  whose  belly  is  salmon  red.  It  is  dull  brown 
above,'  with  a  paler  stripe  along  the  spine,  bor- 
dered by  one  or  more  rows  of  blackish  dots ; 
a  constant  feature  is  three  pale  reddish  blotches 
on  the  occiput.  Its  size  and  habits  are  similar 
to  those  of  the  garter-snakes.  Two  or  three 
other  species  in  the  West  have  red  bellies,  and 
are  sometimes  locally  known  by  the  same  name. 
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Red  Book,  an  English  government  book 
containing  the  names  of  all  persons  in  the  ser- 
vice of  the  state.  . 

Red-breasted,  or    Robin,  Smpe,  a  dowitcher 

Red  Bug,  or  Cotton-stainer.    See  Cotton 

Insects. 

Red  Cedar.  See  Ced.\r. 
Red  Cloud,  Sioux  Indian  chief:  b.  about 
1818.  He  first  came  into  prominence  as  leader 
of  the  Indians  in  the  Fetterman  massacre  near 
Fort  Phil  Kearny,  Wyoming,  in  December  1866. 
In  this  event  100  men  under  Capt.  Fetterman 
and  Lieut.  Brown,  comprising  the  entire  com- 
mand, were  slain.  Red  Cloud  then  became  the 
acknowledged  leader  of  the  warrior  Sioux,_  es- 
tablished a  military  dictatorship,  and  terrorized 
the  region  over  which  he  ruled.  In  1874  the 
Indians  abandoned  the  North  Platte  country  and 
went  to  the  Red  Cloud  agency  on  the  'V^li'tf 
Earth  River,  whence  they  continued  tmder  Red 
Cloud  to  make  frequent  raids.  In  1880  he  made 
a  treaty  of  peace  with  the  government  which  he 
faithfully  observed. 

Red  Cloud,  Neb.,  city,  county-seat  of 
Webster  County,  on  the  Republican  River,  and 
on  the  Chicago,  Burlington  &  Quincy  railroad; 
about  no  miles  in  direct  line  southwest  of  Lin- 
coln. It  is  in  an  agricultural  and  stock-raising 
region.  The  chief  manufacturing  establishments 
are  flour  mills  and  machine  shops.  It  has  large 
lumber  and  stock  yards  and  grain  elevators.  Its 
chief  shipments  are  live-stock,  wheat,  corn, 
vegetables,  and  flour.  The  two  State  banks  have 
a  combined  capital  of  $40,000.  Pop.  (1890) 
1,839;  (1900)   1.554-  ,  , 

Red  Cross  Societies,  a  general  name  tor 
those  societies  founded  for  assisting  the  wounded 
in  time  of  war,  so  named  because  their  dis- 
tinctive badge  is  a  red  cross  on  a  white  ground. 
Such  societies  have  been  established  _  in  all 
civilized  countries  as  a  result  of  an  interna- 
tional conference  held  at  Geneva  in  1863,  which 
was  followed  next  year  by  an  international 
convention  agreed  upon  at  the  same  place,  at 
which  the  International  Treaty  of  Geneva  was 
accepted  and  signed  by  a  number  of  different 
nations.  According  to  this  all  hospitals  aiid 
hospital  officials,  and  all  in  any  way  engaged  in 
attending  the  sick  and  wounded  in  war,  are 
treated  as  neutral  parties.  The  society  in  Eng- 
land has  four  branches,  two  ambulance  branches, 
one  volunteer  nursing  branch,  and  one  branch 
to  raise  funds  and  supplies,  and  societies  in 
other  countries.  There  is  an  international  com- 
mittee at  Geneva  which  serves  as  a  centre  of 
communication  between  the  different  Red  Cross 
societies  tliroughout  the  world.  In  connection 
with  this  may  be  mentioned  the  decoration  of 
the  Royal  Red  Cross  instituted  by  Queen  Vic- 
toria in  1883,  as  ■>  reward  for  women  who  have 
exerted  themselves  in  aid  of  sick  and  wounded 
soldiers  and  sailors  in  time  of  war.  The  enam- 
eled crinison-and-gold  cross  bears  the  words 
"Faith,  Hope  and  Charity,"  with  the  efligy  of 
her  majesty,  the  royal  and  imperial  cipher,  etc., 
and  is  attached  to  a  blue  ribbon  and  worn  on 
the  left  shoulder. 

The  first  war  to  bring  the  Red  Cross  service 
into  activity  was  that  of  1866  in  Germany,  Aus- 
tria, and  Italy.  Austria  had  not  yet  joined 
the  compact,  but  her  citizens  raised  and  gave  to 
[he  service  almost  $500,000.     Germany's  societies 


supplied  over  $3,000,000,  and  500  volunteers,  men 
and  women,  entered  the  service.  The  Red  Cross 
work  during  the  war  proved  the  incalculable 
value  of  the  organization.  The  next  call  on  the 
service  was  the  Franco- Prussian  war.  In  Ger- 
many, more  than  2.000  committees  were  formed 
at  the  beginning  of  the  conflict,  with  a  central 
committee  at  Berlin.  More  than  $14,000,000 
was  raised  and  used.  France  had  less  resource 
in  readiness,  but  she  raised  and  used  nearly 
$2,000,000,  and  her  service  cared  for  more  than 
100,000  wounded  men.  The  next  demand  on  the 
Red  Cross  was  in  1876-8,  when  Turkey,  Servia, 
Montenegro,  Greece,  and  Russia  became  em- 
broiled. In  the  beginning  of  this  period  of  its 
work,  the  Red  Cross  service  was  regarded  with 
suspicion  by  the  military,  but  was  soon  solicited 
to  take  control  of  its  treaty-province.  It  raised 
almost  $17,000,000  and  applied  over  $13,000,000. 
The  Red  Cross  emblem  found  its  first  oppos- 
ing force  in  Turkey.  The  Turkish  soldiers  re- 
garded it  as  of  religious  significance,  and  so 
violent  was  their  prejudice  that  a  red  crescent 
w-as  substituted  in  order  to  secure  speediest  rec- 
ognition and  co-operation.  In  the  Japanese 
army  the  Red  Cross  service  has  been  wonder- 
fully effective.  In  1886.  Japan  entered  into  this 
international  treaty,  and  the  mikado  became 
president  of  a  Red  Cross  society  in  a  civil  ca- 
pacity. In  the  Turko-Russian  contest,  in  the 
Tunisian,  the  Tonkin,  and  the  Madagascar  wars, 
the  Red  Cross  was  notably  active.  In  the 
Graeco-Turkish  campaigns  its  work  and  sacri- 
fice were  heroic. 

National  Red  Cross. — This  is  an  American 
body  incorporated  under  the  laws  of  the  Dis- 
trict of  Columbia,  I  Oct.  1881,  reincorporated 
17  April  1893,  and  reincorporated  by  act  of 
Congress,  June  1900;  for  the  relief  of  suffering 
by  war,  pestilence,  famine,  flood,  fires,  and 
other  calamities  of  sufficient  magnitude  to  be 
deemed  national  in  extent.  The  organization 
acts  under  the  Geneva  Treaty.  The  United 
States  gave  its  adhesion  by  act  of  Congress  i 
March  1882 ;  ratified  by  the  Congress  of  Berne 
9  June  1882 ;  proclaimed  by  President  Arthur  26 
July  1882 ;  headquarters.  Washington,  D.  C. 
The  introduction  and  development  of  the  Red 
Cross  movement  in  the  LTnited  States  were 
chiefly  due  to  Miss  Clara  Barton,  the  founder 
of  the  .'\merican  branch.  Previous  to  the  organ- 
ization of  this  branch  there  were  many  mem- 
bers of  the  Red  Cross  Society  in  the  United 
States  with  Miss  Barton  as  their  representative. 
When  the  national  branch  was  regularly  formed 
Miss  Barton  was  chosen  leader.  In  the  United 
States  no  laws  have  been  passed  to  regulate 
Red  Cross  work.  The  national  branch  has  no 
sub-societies  or  sub-committees ;  but  patriotic 
and  sympathetic  men  and  women  as  individuals, 
or  united  in  societies,  are  at  liberty  to  assist  and 
to  co-operate  with  the  Red  Cross  in  raising 
money  and  in  providing  nurses  and  whatever 
the  service  requires.  Whenever  needed,  this 
co-operation  is  active  in  every  State  and  in 
most  of  the  Territories. 

Tlie  American  National  Red  Cross  did  re- 
lief work  in  the  Russian  famine  of  1892,  and 
in  Armenia  in  1896. 

The  Red  Cross  work  in  Cuba  during  the 
war,  as  measured  by  service  and  contributions, 
was  phenomenal.  The  total  value  of  gifts,  in- 
cluding cash   donations,  reached  nearly  $4,000,- 
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000.  When  peace  was  declared,  there  yet  re- 
mained starvation,  sickness,  disease,  destitution, 
and  desolation  on  the  island.  The  Red  Cross 
continued  indefatigable  in  its  work.  In  all 
its  Cuban  undertakings  volunteer  assistance  and 
contributions  of  supplies  were  received  from 
France,  England,  Belgium,  Holland,  Switzer- 
land, Germany,  Italy,  Denmark,  and  Mexico. 
Almost  all  the  Red  Cross  work  during  the  war 
with  Spain  was  done  by  temporary  Red  Cross 
au.xiliaries,_  and  other  aid  societies  which  went 
out  of  existence  at  the  end  of  the  war,  and 
which  had  little  or  no  connection  with  the  Na- 
tional Society  beyond  that  implied  by  the  name. 

National  Support. — The  governments  of  the 
United  States,  Great  Britain,  Germany,  and 
Italy  give  no  regular  financial  support  to  the 
Red  Cross  societies.  In  1882  Congress  appro- 
priated $1,000  for  printing  Red  Cross  litera- 
ture; and  since  then,  from  time  to  time,  has 
appropriated  various  sums  for  special  purposes, 
but  otherwise  the  society  has  received  no  finan- 
cial support  from  the  government  of  the  United 
States.  In  Germany  the  government  grants  the 
society  permission  to  hold  occasional  lotteries 
to  secure  funds.  France  allows  an  indemnity 
of  20  cents  a  day  for  each  sick  or  wounded 
soldier  cared  for  by  the  society  in  time  of  war. 
The  Netherlands  government  pays  the  salary  of 
the  secretary,  provides  office  quarters,  allows 
$400  a  year  for  office  expenses,  pays  the  travel- 
ing expenses  of  an  officer  whose  duties  in  con- 
nection with  the  work  of  the  society  may 
necessitate  his  leaving  his  home.  Belgium 
gives  financial  support  in  time  of  war.  Den- 
mark contributes  annually  $1,000.  Austria 
gives  $2,400  annually  for  assistance  in  case  of 
epidemics  or  great  calamities.  Switzerland  ap- 
propriates $5,000  annually  for  a  special  pur- 
pose. The  emperor  and  empress  of  Japan  give 
annually  $1,250.  Russia  pays  for  men  taken 
care  of  by  the  society  in  time  of  war,  at  a  rate 
agreed  upon  with  the  minister  of  war.  In  igoo 
the  emperor  sanctioned  a  tax  of  21^2  cents  on 
certain  railroad  tickets  and  $2.50  on  passports, 
such  extra  tax  to  be  for  the  benefit  of  the  Red 
Cross  Society.  The  membership  of  the  society 
is  as  follows :  In  1903,  in  the  United  States, 
298  members  of  the  National  Society ;  France, 
55,000 :  Austria,  52,209 ;  Hungary,  42,041 ;  Japan, 
894.814;  Germany,  main  branch  and  affiliated 
societies,  300,000.  In  several  other  countries  the 
society  is  well  organized,  with  a  large  number 
of  physicians,  nurses,  and  general  equipment 

Consult:  'Red  Cross  Society  in  Foreign 
Countries,*  Senate  document  No.  178  (1903-4)  ; 
Du  Camp,  <La  Croix-Rouge  de  France'  ;  Crie- 
gen,  'Das  Rothe  Kreutze  in  Deutschland'  ; 
Barton,  'History  of  the  Red  Cross' ;  'History 
of  the  Red  Cross  in  Peace  and  War'  ;  quarterly 
bulletin  published  by  the  International  Commit- 
tee of  Geneva,  'Bulletin  Internationa!  des  So- 
cietes  de  la  Croi.x-Rouge'  ;  'Memorial  des 
Vingt-cinq  premieres  annees  de  la  Croix- 
Rouge'  ;  American  Red  Cross  Relief  Reports 
(New  York). 

Red  Deer,  or  Stag,  the  common  deer 
(Cerfus  elephas)  of  Europe  and  western  .'\sia, 
which  is  typical  of  the  family,  and  the  ordinary 
"deer"  of  literature  and  poetry  as  well  as  of 
the  chase.  It  much  resembles  the  American 
wapiti,  but  is  smaller  and  rather  darker  in 
general  color.  A  fine  specimen  will  stand  four 
leet  tall   at   the   fore-shoulder  and   will   weigh 


about  300  pounds,  but  exceptional  ones  have 
weighed  much  more.  Even  larger  are  those  of 
the  Asiatic  border  and  Asia  Minor.  The  antlers 
of  Scotch  and  Irish  stags  rarely  exceed  33 
inches  in  length ;  but  those  of  eastern  Europe 
and  Siberia  are  far  longer.  Several  different 
names  have  been  given  to  the  related  deer  of 
northern  Asia,  but  they  seem  to  be  essentially 
the  same  as  those  of  Europe,  where  they  sur- 
vive sparsely  and  under  legal  protection  in  al- 
most all  the  countries.  In  the  British  Islands 
the  wild  red  deer  remains  only  in  the  Highlands 
of  Scotland,  but  is  "preserved"  on  many  large 
estates  and  protected  moors  in  both  England 
and  Ireland.  The  species  is  supposed  to  have 
been  originally  introduced  into  England  from 
France,  where  it  became  very  numerous,  but 
since  the  17th  century  it  has  been  killed  oflf 
in  most  parts  of  that  kingdom  to  make  way  for 
the  fallow  deer,  the  venison  of  which  is  far 
superior,  and  the  animal  itself  of  a  more  man- 
ageable and  placid  disposition. 

The  stag  has  a  fine  eye,  an  acute  sense  of 
smell,  and  a  good  ear.  When  listening,  he 
raises  his  head  and  erects  his  ears.  When  going 
info  a  coppice  or  other  half-covered  place,  he 
stops  to  look  round  him  on  all  sides,  and  scents 
the  wind,  to  discover  if  any  object  be  near 
that  might  disturb  him.  Tliough  a  simple,  he  is 
a  curious  and  crafty  animal.  When  hissed  or 
called  to  from  a  distance,  he  stops  short,  and 
looks  steadfastly,  and,  with  a  kind  of  admira- 
tion, at  horses  or  men ;  and  if  the  latter  have 
neither  arms  nor  dogs  he  moves  on  without 
betraying  any  symptoms  of  alarm.  He  eats 
slowly ;  and  after  his  stomach  is  full,  he  lies 
down  and  ruminates  at  leisure. 

In  winter  and  spring  this  animal  rarely  ever 
drinks,  the  dews  and  tender  herbage  being  suffi- 
cient to  satisfy  his  thirst;  but  during  the  parch- 
ing heats  of  summer,  he  not  only  frequents  the 
brooks  and  springs,  but  searches  for  deep  water 
wherein  to  bathe  and  refresh  himself.  He 
swims  with  great  ease  and  strength,  particularly 
when  he  is  in  good  condition,  his  fat  contribut- 
ing to  his  buoyancy.  His  voice  is  stronger, 
louder,  and  more  tremulous  in  proportion  as  he 
advances  in  age ;  and  during  the  rutting  season 
it  is  really  fearful.  The  cry  of  the  hind,  or 
female,  is  not  so  loud  as  that  of  the  male. 
The  pairing  season  is  in  August ;  the  time  of 
gestation  is  between  eight  and  nine  months ; 
and  she  seldom  produces  more  than  one  at  a 
time.  The  usual  season  of  parturition  is  about 
May,  and  at  that  season  the  hinds  are  very 
cunning  in  concealing  and  tending,  and  exceed- 
ingly courageous  in  defending  their  young, 
which  are  exposed  to  many  enemies.  The 
"calf"  (as  the  fawn  is  called  by  gamekeepers) 
never  quits  the  dam  during  the  whole  summer; 
and  in  winter,  the  hind,  together  with  all  the 
males  under  a  year  old,  assemble  in  herds, 
which  are  more  or  less  numerous  in  proportion 
to  the  mildness  or  severity  of  the  season.  At 
the  approach  of  spring  they  separate,  none  but 
those  of  the  age  of  one  year  remaining  asso- 
ciated. Stag-hunting,  as  carried  on  in  the 
Highlands,  is  a  sport  capable  of  rousing  all  the 
manly  ardor  and  energy  of  youth  and  manhood. 
The  beauty,  graceful  and  magnificent  bearing 
of  the  animal,  his  sagacity  in  evading  the  strat- 
agems of  the  hunter,  or  deer  stalker,  and  his 
courage  when  at  bay,  add  greatly  to  the  plea- 
sure of  the  chase.  When  the  stag  stands  at  bay, 
his  effort  is  to  do  so  in  a  river  or  lake,  where 
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he  has  a  great  advantage  over  the  dogs,  for  he 
firmly  stands  and  holds  his  position,  whilst  they 
swim  powerless  around  him.  On  land,  even,  a 
stag  at  bay  has  great  advantage  over  the  hounds, 
who  exhaust  themselves  with  their  clamor, 
while  he  is  in  a  comparative  state  of  rest,  and 
recovers  his  wind.  In  stalking  deer,  the  animal 
is  generally  shot ;  but  if  he  is  only  wounded, 
and  has  power  to  fly,  then  the  dogs  are  slipped 
to  the  pursuit.  But,  in  olden  times,  the  chief 
reliance  for  pulling  and  killing  the  deer  was  in 
the  dogs ;  and  the  fleetness  and  courage  of 
their  hounds  were  the  pride  of  nobles  and 
kings. 

At  the  present  day  another  sort  of  stag 
hunting  takes  place  near  Windsor  Castle,  and 
in  some  other  parts  of  England.  In  this  sport, 
which  is  contemptuously  regarded  by  many  per- 
sons, a  captive  stag  is  carried  in  a  covered  cart 
to  the  place  where  the  chase  is  to  occur,  and 
then  turned  loose.  After  a  brief  interval,  called 
giving  the  deer  "law,"  a  pack  of  hounds  is  sent 
upon  his  trail,  and  if  the  stag  has  spirit  enough 
to  run,  the  hunters  following  on  horseback  have 
a  lively  chase  across  the  country,  at  the  end  of 
which  the  deer  is  retaken,  unharmed  if  possible, 
and  saved  to  run  another  day.  This  is  a  rather 
tame  tradition  of  the  ancient  sport. 

From  the  most  remote  periods,  the  stag  has 
been  the  favorite  object  of  the  chase;  and  the 
severe  forest  laws  of  the  earlier  Norman  mon- 
archs  sufficiently  attest  the  importance  which 
they  attached  to  the  sport.  The  afforesting  of 
vast  tracts  of  country,  by  which  not  only  single 
cottages  were  destroyed,  but  whole  villages 
swept  away,  and  churches  desecrated  and  de- 
molished, was  the  fertile  source  of  misery  to 
the  poorer  inhabitants,  and  of  injustice  to  the 
ancient  proprietors  of  the  soil ;  and  the  cruel 
inflictions  of  the  oppressive  laws  which  were 
enacted  to  preserve  the  deer,  increased  tenfold 
the  curse  arising  from  this  tyrannical  passion 
for  the  chase, —  for  it  was  a  crime  less  severely 
penal  to  kill  a  man  than  to  destroy  or  take  a 
deer. 

The  ancient  customs  and  laws  of  'Venerie,' 
that  science  which  our  simple  ancestors  looked 
upon  as  one  of  the  first  accomplishments  of  the 
high-bred  noble,  and  a  knowledge  of  which  was 
essential  to  his  education,  were  formal  and 
technical  to  an  extreme  degree.  A  few  of  the 
terms,  betokening  the  different  ages  of  the 
stag  and  hind,  are  still  retained,  though  some- 
what altered.  The  young  of  cither  sex  is  called 
a  "calf" ;  after  a  few  months  the  male  becomes 
distinguished  by  the  growth  of  the  bossets,  or 
frontal  protuberances,  on  which  the  horns  are 
afterward  developed,  which  during  the  first 
year  are  merely  rounded  knobs,  whence  he 
takes  the  name  "knobber."  In  the  second 
year  they  are  longer  and  pointed,  and  are  called 
dags,  and  the  animal  has  now  the  name  of 
"brocket."  In  the  third  year,  the  first,  or  brow 
antler,  has  made  its  appearance,  and  the  deer 
becomes  a  "spayad."  In  the  fourth,  the  bez- 
antler  is  added,  and  he  is  then  termed  a  "stag- 
gard."  He  is  a  "stag"  in  the  fifth  year,  when 
the  third  antler,  or  royal,  appears ;  and  in  the 
sixth,  the  commencement  of  the  sur-royal,  or 
crown,  is  formed :  when  he  takes  the  name  of 
"hart,"  which  name  he  retains  through  life. 
At  this  time  he  is  called  a  "stag  of  ten,"  prob- 
ably  because   the   branches,    including   the   sur- 


royal,  frequently  amount  to  that  number.  After 
the  seventh  year  he  is  said  to  be  croched,  or 
palmed,  or  crowned,  according  to  the  number 
of  branches  composing  the  sur-royal.  The  fe- 
male is  a  "calf"  in  the  first  year,  a  "brocket's 
sister"  in  the  second  and  third,  and  ever  after- 
ward, a  "hind." 

See  Deer,  and  consult  authorities  there 
cited. 

Red  Eagle,  Order  of  the.  See  Orders, 
Royal. 

Red-eyed  Vireo.     See  Vireo. 

Red  Game,  or  Grouse.     See  GROtJSE. 

Red  Gum-tree,  one  of  the  Australian 
Eucalypti  (Htuulyptus  resinifcra),  yielding  a 
gum-resin  valued  for  medicinal  uses.  (See  Eu- 
calyptus.) Also  the  North  American  liquidam- 
bar   (q.v.). 

Red  Horse,  a  fish.     See  Sucker. 

Red  Jacket,  American  Indian,  chief  of  the 
Senecas ;  b.  Old  Castle  on  Seneca  Lake,  about 
1751  ;  d.  Seneca  Reservation  30  Jan.  1830.  His 
Indian  name  was  Sagoyewatha ;  he  w^as  called 
Red  Jacket  on  account  of  the  scarlet  jacket  he 
always  wore,  which  had  been  given  him  by  a 
British  officer.  He  was  one  of  his  tribe  who 
served  with  the  British  during  the  Revolution- 
ary War ;  and  was  noted  as  an  orator.  He 
became  widely  known  through  his  attitude  to- 
ward the  treaty  of  Fort  Stanwix  in  1784;  a 
council  had  been  called  to  negotiate  between 
the  United  States  and  the  Six  Nations  for  the 
cession  of  lands,  and  on  the  occasion  he  spoke 
eloquently  against  the  proposed  treaty,  but  with- 
out avail.  It  was  shortly  after  this  that  he  was 
elected  chief  of  the  Senecas.  In  1792  on  the 
occasion  of  the  signing  of  a  treaty  of  peace 
between  the  United  States  and  the  Six  Nations, 
Red  Jacket  had  an  interview  with  General 
Washington,  who  gave  him  a  silver  medal  which 
he  always  wore  afterward.  In  1810  he  gave 
information  to  the  agent  of  the  government  of 
the  attempt  made  by  Tecumsch  to  draw  the 
Senecas  into  the  western  combination :  and  in 
the  war  with  England  of  1812  he  offered  the 
service  of  his  tribe  to  the  United  States,  and 
proved  his  bravery  in  several  skirmishes.  The 
latter  years  of  his  life  were  passed  on  the 
Seneca  Reservation ;  he  became  very  intemper- 
ate, and  was  at  one  time  deposed  from  the 
chieftainship  on  that  account.  He  always  op- 
posed the  advance  of  civilization,  the  mission- 
aries, and  the  work  of  education  among  his 
people.     Consult  the    'Life'   by  W.   L.   Stone. 

Red  Jacket,  Mich.,  village  in  Houghton 
County;  on  the  Chicago,  M.  &  St.  P.,  the 
Chicago  &  N.,  the  Mineral  Range,  and  the  Cop- 
per Range  R.R.'s ;  about  15  miles  north  of 
Houghton.  It  is  in  the  famous  copper  region 
in  northern  Michigan,  near  Lake  Superior.  Its 
industries  are  connected  with  the  mining  of  cop- 
per and  preparing  it  for  market.  Pop.  (1890) 
3.073;    (1900)   4.668. 

Red  Line  Map,  a  map  which  attracted 
considerable  interest  about  the  time  of  the 
dispute  between  the  United  States  and  England 
over  the  boundary  line  between  Canada  and 
Maine.  It  was  made  by  the  Frenchman  D'An- 
ville  in  1746.  It  had  been  sent  to  Vergennes, 
the  French  minister,  by  Franklin  in  1782,  and 
was   discovered   among   the    Paris    archives   by 
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Jared  Sparks.  A  strong  red  line  drawn  near 
the  ridge,  in  which  the  Kennebec  and  Penob- 
scot rivers  rise,  more  than  favored  the  English 
claims,  respecting  the  northeast  boundary  of  the 
United  States.  Sparks  sent  it  to  Webster,  then 
Secretary  of  State,  who  was  anxious  lest  the 
English  should  hear  of  it.  It  was  used  in  a 
secret  session  of  the  Senate,  and  with  the  Maine 
commissioners  to  induce  a  ratification  of  the 
treaty,  and  was  afterward  made  a  ground  of 
reproach  against  Webster  by  opponents  of  the 
treaty. 

Red  Men,  Improved  Order  of.  See  Im- 
proved Order  of  Red  Men. 

Red  Oak,  Iowa,  city,  county-seat  of  Mont- 
gomery County ;  on  the  Nishnabatona  River, 
and  on  the  Chicago,  Burlington  &  Quincy  rail- 
road ;  about  48  miles  southeast  of  Council  Bluff 
and  38  miles  cast  of  the  Missouri  River.  It 
was  founded  in  1857.  It  is  in  a  fertile  agricul- 
tural and  stock-raising  region ;  and  its  industries 
are  connected  chiefly  with  farm  products.  The 
chief  industrial  establishments  are  flour  mills, 
machine  shops,  creameries,  lumber  and  brick 
yards,  and  stock  yards.  The  city  has  13 
churches,  six  school  houses,  county  court-house, 
municipal  buildings,  and  several  good  business 
blocks.  The  three  banks  have  a  combined  capi- 
tal of  $200,000.  Pop.  (1890)  3,321;  (1900) 
4,355- 

Red  River,  a  large  river  of  the  United 
States,  the  southernmost  of  the  great  tributa- 
ries of  the  Mississippi  River.  Its  headwaters 
are  in  the  northwestern  part  of  Texas,  on  the 
eastern  edge  of  the  Llano  Estacado,  and  it 
flows  east-southeast,  forming  the  boundary  be- 
tween Texas  and  the  Indian  Territory  and  the 
northeastern  boundary  of  Texas,  entering  Ar- 
kansas at  the  southwest  corner  of  the  State. 
After  entering  Arkansas  it  turns  south  and 
pursues  an  exceedingly  irregular  course  to 
Shreveport,  La.,  where  it  again  takes  a  south- 
east course  to  Avoyelles  County,  making  a 
large  northern  curve  in  crossing  this  county, 
and  entering  the  Mississippi  River  opposite  the 
southwest  corner  of  the  State  of  Mississippi. 
The  mouth  of  the  Red  River  is  about  340  miles 
from  the  mouth  of  the  ^lississippi  River.  The 
•whole  course  is  nearly  2,000  miles.  The  chief 
tributaries  are  the  Washita,  which  joins  it  in 
Louisiana;  and  the  False  Washita  and  the 
Kiamich,  both  of  which  it  receives  in  the  Indian 
Territory.  Much  of  its  course  is  through  rich 
prairies,  with  red  soil  which  colors  the  water. 
About  100  miles  above  Nachitoches,  which  lies 
100  miles  above  the  mouth  of  the  stream,  com- 
mences a  swampv  expansion  of  the  river  called 
the  Raft,  70  miles  long  and  20  miles  to_  30 
miles  wide,  produced  by  the  river  dividing  into 
a  number  of  cliannels.  sometimes  shallow,  which 
have  been  obstructed  by  fallen  trees  and  other 
matter  brought  down  by  the  stream.  At  great 
expense  this  obstruction  has  been  cleared  away 
so  far  as  to  admit  the  passage  of  steamboats. 
About  four  miles  above  Natchitoches  the  va- 
rious channels  again  unite,  soon,  however,  again 
to  separate  into  numerous  creeks  and  bayous. 
Above  Shreveport  was  another  such  Raft,  about 
32  miles  in  length.  In  1873  a  channel  was  cut 
through,  making  this  part  of  the  river  navigable, 
but  constant  care  is  exercised  in  removing  the 
floating  timber  so  as  to  keep  the  stream  open. 


In  the  upper  part  of  its  course  it  flows  through 
lofty  canons  whose  perpendicular  sides  are 
from  300  to  800  feet  in  height.  After  leaving 
the  canons  it  enters  the  sandy  lands,  where  the 
waters  extend  out  to  a  shallow  stream  from 
500  to  3,000  feet  in  width.  Then  as  it  enters 
the  wooded  country  the  stream  becomes  slug- 
gish and  spreads  out  for  miles. 

A  peculiarity  of  the  lower  course  of  the 
river  is  the  bayous  which  it  sends  out.  Some 
of  the  bayous  return  to  the  main  stream  and 
others  flow  directly  to  the  Gulf  of  Mexico. 
The  Atchafalaya  River  originally  left  the  Mis- 
sissippi at  a  great  bend  below  the  mouth  of 
the  Red  River;  but.  the  Mississippi  has  cut 
across  the  bend,  forming  TurnbuU  Island,  and 
here  the  Red  occupies  the  cliannel  once  the 
Mississippi,  and  flows  south  of  the  island,  so 
that  the  head  of  the  Atchafalaya  is  now  in  the 
Red  River,  from  which  it  flows  south  to  the 
Gulf.  The  Mississippi  receives  the  flood  much 
earlier  than  the  Red  River,  and  at  that  time, 
the  Mississippi  flood  waters  flow  back  past 
Turnbull  Island  and  down  the  Atchafalaya.  The 
flood  plain  of  the  Red  River  in  Louisiana  ex- 
tends along  the  river  until  it  is  merged  into  the 
flood  plain  of  the  Mississippi  at  the  mouth  of 
the  Black  River.  This  plain  is  from  10  to  20 
miles  wide,  and  is  known  as  the  Red  River 
bottoms.  The  plain  is  below  the  level  of  the 
river  and  is  protected  by  levees.  The  river  bed 
above  Natchitoches  has  changed.  Many  years 
ago  the  river  left  the  old  bed  and  cut  a  new 
way  for  itself,  a  channel  about  20  miles  long. 
The  new  channel  is  called  Bon  Dieu  River  and 
the  old  channel  is  called  Cane  River.  The  gov- 
ernment is  improving  the  navigation  of  the  Red 
River.  Engineers  are  working  to  force  all  the 
waters  of  the  Red  River  into  the  Mississippi; 
thus  cutting  off  Atchafalaya.  The  river  is 
navigable  for  nearly  1,300  miles,  and  with  its 
tributaries,  over  2,000  miles.  Small  steamers 
can  ascend  almost  to  the  Texas  boundary  at 
high  water,  and  to  Shreveport  at  all  seasons 
except  when  the  water  is  very  low.  Consult: 
Marcy.  'Exploration  of  the  Red  River  of 
Louisiana.' 

Red  River,  or  Song-Koi,  a  river  of  Tong- 
king,  formed  by  the  junction  of  the  Leteen  and 
Song-shai,  the  former  rising  in  the  Yun-nan 
province  of  China,  the  latter  in  Laos.  It  flows 
southeast,  passes  Hanoi,  and  after  a  course  of 
about  700  miles  falls  by  several  mouths  into 
the  Gulf  of  Tongking.  The  river  is  navigable 
to  Lao-kai,  on  the  border  of  China  and  Tong- 
king and  along  it  the  French  are  developing 
a   trade   with   the    Chinese. 

Red  River  Campaign.  In  1864  Gen.  Banks, 
to  reduce  Texas,  asked  for  reinforcements  in 
order  to  take  in  rear  the  Confederate  works  at 
Galveston  and  the  mouth  of  the  Brazos;  but 
Halleck  advised  operating  by  way  of  the  Red 
River,  capturing  the  Confederate  depot  and 
dockyard  at  Shreveport,  and  repossessing  west- 
ern Louisiana  and  Texas  at  a  blow.  The  Mis- 
sissippi squadron  under  Porter  was  to  co-op- 
erate; the  army  must  be  back  for  the  trans- 
Mississippi  operations  of  spring  and  summer; 
but  no  movement  could  be  made  till  the  spring 
rains  had  raised  the  Red,  with  only  four  feet 
at  low  water  and  full  of  obstructions.  The 
fleet  left  Vicksbiirg  10  March,  and  landed  A.  J. 
Smith's   troops   at   Simsport  on  the   13th ;   Gen. 
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Franklin  had  already  come  up  and  driven  Gen. 
Dick  Taylor  from  Fort  De  Russey  guarding 
the  stream :  the  fleet  passed  up  without  opposi- 
tion; and  on  the  15th  and  lOth  the  forces  met 
at  Alexandria.  But  the  Union  movements 
were  difficult  of  co-ordination ;  Banks  did  not 
arrive  till  the  26th,  the  rest  of  Franklin's  corps 
on  the  28th.  Meantime  the  Confederates  had 
strongly  fortified  Shreveport  and  placed  several 
gunboats  there.  Banks,  with  Franklin,  went  by 
land  to  Natchitoches,  routing  a  Confederate 
force  at  Cane  River  on  the  28th;  Smith's  com- 
mand went  by  the  river  in  transports,  to  Grand 
Ecore,  four  miles  below,  arriving  3  April,  the 
day  after  Banks.  On  the  Sth  and  gth  Banks 
advanced  by  a  road  away  from  the  river ;  the 
Confederates  had  laid  a  V-shaped  ambush  for 
him,  and  his  command  of  S,ooo  men  was  ut- 
terly routed,  and  would  have  been  annihilated 
but  for  reinforcements  from  Franklin,  2,000 
being  killed  or  wounded  (battle  of  Mansfield). 
Banks  retreated ;  the  ne.xt  day  the  Confederates 
advanced,  but  were  met  by  a  counter-ambush  of 
Franklin's,  and  one  wing  of  their  army  was 
driven  back  with  heavy  loss.  But  the  other 
wing  was  so  successful  that  the  Federals  re- 
treated that  night  and  hurried  on  to  Grand 
Ecore  and  finally  to  Alexandria,  aban- 
doning the  campaign.  Meantime  the  fleet 
w-as  caught  in  the  falling  water  of  the  Red, 
and  would  have  fallen  into  the  hands  of 
the  Confederates  but  for  the  engineering  skill 
and  resolution  of  Lieut.-Col.  Joseph  Bailey, 
who  built  a  dam  of  stones  and  logs,  which 
raised  the  river  and  floated  all  the  vessels  down 
with  a  narrow  escape  from  destruction. 

Banks'  army  in  this  campaign  numbered 
31,303;  but  after  detaching  two  divisions  sent 
to  different  points,  he  had  a  marching  column 
of  25,736  officers  and  men  of  all  arms.  His 
losses,  including  those  lost  on  the  retreat  from 
Alexandria,  were  454  killed,  2,191  wounded,  and 
2,600  captured  or  missing,  a  total  of  5,244.  Tay- 
lor's Confederate  army  numbered  11,000,  and 
its  total  losses  in  the  campaign  were  3,976  in 
killed,  wounded,  and  missing. 

Joseph   T.   Derry, 
Author  of  'History  of  Georgia.^ 

Red  River  of  the  North,  a  stream  which 
has  Its  source  among  the  lakes  in  the  west  cen- 
tral part  of  Minnesota.  It  first  flows  south 
and  southwest,  then  west  to  the  boundary  be- 
tween Minnesota  and  North  Dakota,  where  it 
turns  north  and  forms  the  boundary  between 
the  States  mentioned.  It  enters  Canada  in  the 
province  of  Manitoba  and  flows  into  Lake  Win- 
nipeg. Its  source  is  about  1,600  feet  above  sea- 
level  and  its  mouth  710  feet.  It  is  nearly  700 
miles  long,  the  greater  part  of  its  course  is  in 
the  United  States.  Its  drainage  area  is  about 
43,500  square  miles,  three  fourths  of  which  is 
in  the  United  States.  It  is  navigable  almost  to 
the  source.  The  river  and  its  tributaries  have 
in  many  parts  of  the  plain  cut  channels  through 
the  clay  from  20  to  30  feet  deep.  The  Red 
River  is  connected  with  the  Mississippi  through 
its  southern  branch.  Lake  Traverse,  and  the 
Minnesota  River.  At  high  water  small  steamers 
canpass  from  the  Red  River  to  the  Mississippi. 
It  is  connected  with  Hudson  Bay  by  means 
of  Lake  Winnipeg.  A  number  of  small  rivers 
enter  the  Red  River  from  Minnesota  and  North 
Dakota.     The    largest    tributaries    from    North 


Dakota  are  Sheyenne  and  Pembina.  The  latter 
river  has  its  rise  in  Manitoba.  The  chief  tribu- 
tary it  receives  in  Manitoba  is  Assiniboine. 

The  Red  River  flows  through  a  productive 
agricultural  region,  famous  for  the  quantity  and 
quality  of  its  wheat.  The  greater  part  of  tlie 
basin  of  this  river  has  been  twice  submerged 
beneath  the  sea,  and  it  was  covered  with  an 
extensive  glacial  drift  which  left  an  immense 
lake,  now  called  Lake  Agassiz  (q.v.),  that  had 
an  outlet  to  the  Mississippi  River.  The  beaches 
are  still  well  defined,  even  those  showing  the 
gradual  contraction  of  the  lakj.  The  lakes  of 
Manitoba  are  the  remains  of  this  vast  lake. 
The  deposits  made  by  means  of  ice  and  water 
have  made  the  Red  River  Valley  an  exceedingly 
fertile  region. 

Red  River  Settlement,  Canada,  founded  in 
1812  by  the  Earl  of  Selkirk,  on  the  banks  of  the 
Red  River,  and  since  1870  forming  part  of  the 
province  of  Manitoba   (q.v.). 

Red  Rover,  The,  a  sea  tale  by  James 
Fenimore   Cooper,  published  in   1828. 

Red  Russians.     See  Ruthenians. 

Red  Sandstone,  an  obsolete  term  in 
stratigraphical  geology,  used  to  designate  a 
group  of  formations  of  which  a  red  sandstone 
of  various  shades  was  characteristic.  These 
sandstones,  however,  were  later  found  to  belong 
to  two  series,  a  lower  one,  the  Old  Red  Sand- 
stone (q.v.),  now  generally  known  as  Devo- 
nian, and  an  upper  one,  the  New  Red  Sand- 
stone (q.v.),  separated  from  each  other  by  the 
formations  of  the  Carboniferous  Period  (q.v.). 

Red  Scale,  an  insect  afifecting  the  orange 
(q.v.).     See  also  Scale-insects. 

Red  Sea,  or  Arabian  Gulf  (ancient.  Mare 
Rubrum,  Mare  Erythraum,  or  Sinus  Arabicus; 
Arabic,  Bahr-cl-Hcjac),  a  branch  of  the  Indian 
Ocean,  extending  from  the  Strait  of  Bab-el- 
Mandeb,  in  a  north-northwest  direction  between 
Arabia  on  the  east,  and  Abyssinia,  Nubia,  and 
Egjpt  on  the  west,  and  connected  with  the 
Mediterranean  on  the  north  by  the  canal,  about 
too  miles  long,  across  the  Isthmus  of  Suez. 
The  Red  Sea  is  a  comparatively  narrow  ex- 
panse, 1,450  miles  long  with  a  maximum  breadth 
on  the  tropic  of  Cancer  of  200  miles  and  a 
general  average  of  about  180  miles,  but  dimin- 
ishing gradually  at  its  south  and  north  ex- 
tremities ;  at  the  former,  across  the  strait  it  has 
a  width  of  only  I4'4  miles,  further  subdivided 
by  the  island  of  Perim  into  two  channels,  a 
larger  on  the  east,  of  11  miles,  and  a  less  on  the 
west,  of  V/z  miles,  and  forking  at  the  latter  into 
two  branches,  the  one  of  which,  forming  the 
Gulf  of  Akaba,  penetrates  north  by  east  into 
Arabia  for  about  too  miles,  with  an  average 
breadth  of  about  15  miles;  while  the  other, 
forming  the  Gulf  of  Suez,  follows  the  general 
direction  of  the  sea,  and  penetrates  between 
Arabia  and  Egypt  for  about  200  miles,  with 
an  average  breadth  of  about  20  miles.  In  the 
fork  between  these  two  branches  is  the  cele- 
brated Mount  Sinai,  or  Jebel  Musa  (Mount  of 
Moses).  To  the  Biblical  student  the  Red  Sea 
possesses  considerable  interest,  from  the  ac- 
count of  its  miraculous  passage  by  the  children 
of  Israel  when  journeying  from  Egypt.  The 
place  at  which  they  crossed  the  sea  was  the 
Gulf  of  Suez  at  its  northern  extremity,  but 
opinions  differ  as  to  the  exact  point  of  transit, 
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some  maintaining  that  it  was  in  the  neighbor- 
hood of  the  town  of  Suez,  and  others  that  it  was 
about  18  miles  farther  south,  at  the  mouth  of 
the    Wady   Tuarik. 

The  climate  is  tropical  and  depressing;  both 
shores  of  the  Red  Sea  east  and  west  consist 
generally  of  a  low  tract,  mostly  sandy,  though 
sometimes  swampy,  varying  in  width  from  10 
to  30  miles,  and  suddenly  terminated  by  the 
abutments  of  a  lofty  table-land  of  3,000  feet  to 
6,000  feet  high.  The  Red  Sea  may  thus  be 
considered  as  occupying  the  bottom  of  an  im- 
mense longitudinal  valley,  which  probably  at  one 
time  extended  between  the  table-lands  without 
interruption,  but  has  since  been  partially  filled 
up  by  coral-workings,  which,  extending  in  paral- 
lel lines  at  a  short  distance  from  either  coast, 
have  subdivided  the  sea  into  three  different 
channels,  and  have  also  studded  its  shores  with 
numerous  small  islands.  In  the  main  channel 
the  depth  reaches  in  one  place  1,054  fathoms, 
but  diminishes  toward  the  extreinities,  where 
the  depth  in  general  does  not  exceed  from  40  to 
50  fathoms. 

In  the  Gulf  of  Suez,  which  in  earlier  times 
is  supposed  to  have  extended  considerably  far- 
ther north,  this  depth  gradually  decreases  to  30 
fathoms,  and  still  continues  to  shoal,  till  at  the 
harbor  of  Suez  it  amounts  to  only  three 
fathoms ;  in  the  Gulf  of  Akaba,  on  the  contrary, 
the  depth  of  the  main  channel  is  fully  main- 
tained, and  in  some  places  even  exceeded.  The 
currents  of  the  Red  Sea  are  the  result  of  pre- 
vailing winds.  These  winds,  whether  proceed- 
ing either  directly  north  or  south,  affect  only 
the  main  body  of  the  sea,  and  leave  a  consider- 
able belt  along  the  coasts  subject  to  alterna- 
tions of  land  and  sea  breezes,  and  not  unfre- 
quently  to  sudden  squalls.  The  chief  dangers 
to  navigation  arise  from  the  number  of  shallow 
reefs,  of  the  presence  of  which  no  intimation 
is  given,  as  the  sea  never  breaks  upon  them. 
This  absence  of  breakers  is  accounted  for  by 
the  porous  nature  of  the  coral,  which  offers  so 
little  resistance  that  the  sea  diffuses  through 
it  without  commotion,  as  if  it  were  passing 
through  a  sieve.  The  principal  harbors  of  the 
Red  Sea  are,  on  the  African  coast,  Suez.  Kos- 
seir,  Suakin,  and  Massowa :  and  on  the  Arabian 
coast,  Jedda  (the  port  of  Mecca),  Hodeida,  and 
Mocha.  The  trade  from  shore  to  shore  is  not 
of  much  importance,  consisting  chiefly  of  the 
transport  of  pilgrims  and  some  grain  from 
Egypt;  but  the  trade  up  and  down  the  sea,  be- 
tween Europe  and  the  East  Indies,  has  become 
very  large  since  the  construction  of  the  great 
ship  canal  across  the  Isthmus  of  Suez. 

A  telegraphic  cable  enters  the  Red  Sea  at 
Suez,  passes  down  to  Kosseir  on  its  western 
shore,  thence  to  Suakin  on  the  same  side,  about 
lat.  19°  10'  N..  and  then  proceeds  in  a  south- 
southeastern  direction  close  to  the  island  of 
Perim,  and  out  into  the  Indian  Ocean  by  the 
Strait  of  Bab-el-Mandeb,  and  arrives  at  Aden 
(q.v.). 

Red  Shirts,  the  name  given  to  an  organ- 
ization in  North  Carolina,  whose  object  was 
to  establish  and  maintain  white  supremacy  in 
that  State,  and  keep  the  negroes  under.  It 
flourished  in  the  reconstruction  period  after 
the  Civil  War.     The  members  wore  red  shirts. 

Red-shouldered  Hawk,  a  large  American 
buzzard-hawk    {Butco    lineatus),   known    popu- 


larly as  one  of  the  hen-hawks  (q.v.),  and  com- 
mon over  most  of  North  America;  but  western 
examples  differ  from  the  eastern  ones  and  are 
called  the  red-bellied  hawk  (variety  elcgans). 
It  is  most  numerous  south  of  the  Great  Lakes 
in  winter,  by  reason  of  the  accession  of  north- 
ern migrants.  It  is  of  large  size  and  distin- 
guished by  the  rufous  tinge  of  the  head,  neck, 
and  shoulders,  and  plumage  generally,  the 
breast  with  shaft-streaks  of  blackish,  and 
the  tail  clear  brownish-black,  crossed  with  six 
sharply  defined  narrow  bands  of  white.  The 
young  are  darker  and  more  obscurely  marked. 
The  habits  of  this  bird  are  much  like  those  of 
its  congeners,  the  red-tail,  and  broadwing. 
They  may  be  seen  at  all  seasons  "sweeping  in 
graceful  curves  over  the  country,  rising  and 
falling  in  spirals,  unless  after  noting  prey,  when 
they  sometimes  dart  down  hundreds  of  yards 
in  a  very  few  seconds.  Although  they  feed 
much  on  birds  and  rabbits,  and  are  frequent 
visitors  to  the  farmyard,  they  seem  to  have  a 
special  predilection  for  squirrels.**  They  make 
their  nests  of  sticks  in  the  tops  of  tall  trees, 
and  very  early  in  the  spring  four  or  five  large, 
globular,  heavily  blotched  eggs,  are  laid.  Con- 
sult Fisher,  'Hawks  and  Owls  of  the  United 
States'    (1893). 

Red  Snapper,  a  fish.     See  Snapper. 

Red  Snow,  the  color  of  which  is  caused 
by  minute  organisms,  vegetable  or  animal. 
Aristotle  hinted  at  its  existence ;  Saussure  in 
1760  discovered  it  on  the  St.  Bernard,  and 
Capt.  Ross  in  1819  brought  specimens  from  the 
Arctic  regions.  He  had  found  eight  miles  of 
cliffs,  600  feet  high,  colored  by  it,  in  many 
places  to  the  depth  of  12  feet,  where  the  rock 
was  reached.  Capt.  Parry  and  other  Arctic  ex- 
plorers have  since  met  with  it  abundantly. 

Red  Spider,  a  small,  scarlet  web-spinning 
mite  {Tctranychus  telarius),  which  damage  the 
leaves  of  plants  in  greenhouses.  They  should 
be  killed  ofif  by  a  kerosene  emulsion  spray. 

Red  Sorrel.      See  Hibiscus. 

Red  Stone,  Old  Fort,  a  Pennsylvania 
structure  which  figured  in  the  struggle  between 
the  French  and  English  for  mastery  in  the  Ohio 
region.  It  was  first  a  storehouse  of  the  Ohio 
Company,  was  a  rendezvous  for  the  English 
when  they  gathered  to  advance  against  the 
French  in  1754,  and  was  burned  by  the  French 
later  in  the  conflict.  At  its  ruins  the  leaders 
of  the  Whiskey  Insurrection  held  a  meeting  in 
August  1794  to  plan  opposition  to  the  whiskey 
tax. 

Red  Sunsets,  brilliant  phenomena  which 
attracted  attention  in  North  .America  and  other 
parts  of  the  globe  in  the  autumn  of  1883  and 
for  several  .succeeding  months.  A  vivid  red 
glow  suffused  the  entire  western  sky,  remaining 
for  upward  of  an  hour,  when  it  would  slowlj 
fade  away.  This  strange  sight  was  first  noticed 
in  India,  where,  it  is  said,  the  sun  assumed  a 
distinct  greenish  tinge  on  nearing  the  horizon. 
In  striving  to  account  for  these  strange  mani- 
festations a  number  of  solutions  were  offered, 
but  the  theory  that  met  with  greatest  accept- 
ance was  that  they  emanated  from  volcanic  dust 
and  gaseous  matter  vomited  by  Krakatoa.  in 
Sunda  Straits.  Calculations  demonstrated  the 
fact  that  the  manifestations  of  the  red  glow 
coincided   with   the  course   which   such   vapors 
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woiiUl  take  on  being  wafted  away  by  winds. 

Red  Tape,  a  term  applied  to  unnecessary 
routine  and  formality  in  official  affairs.  It  is  de- 
rived from  the  fact  that  olTicial  documents  were 
bound  together  by  red  ribbons  or  tapes.  Dickeiis 
in  <  Little  Dorrit,>  and  Mark  Twain,  in  one  of  his 
humorous  sketches,  have  illustrated  the  working 
of  red  tape. 

Red  Water,  (i)  a  disease  of  cattle.  See 
Rinderpest.  (2)  A  marine  worm  of  flagellate 
protozoa,  class  Mastigophora,  order  Dinoflagel- 
lata.  infecting  harbor  w^aters,  destroying  fish  and 
molluscs.  Varies  in  color  from  yellow  to  reddish 
brown  and  is  so  called  ae.it  turns  the  water  red 
when  present. 

Red    Wing,    Minn.,    city,    county-seat    of 

Goodhue  County;  on  the  Mississippi  River,  at 
the  head  of  Lake  Pepin,  and  on  the  Chicago, 
Great  Western,  the  Chicago,  M.  &  St.  P.,  and 
the  Chicago  &  N.  R.R.'s ;  about  40  miles  south- 
east of  Saint  Paul.  It  was  settled  in  1853,  m- 
corporatcd  in  1854,  and  chartered  in  1864.  It 
is  in  a  productive  agricultural  region  in  which 
are  deposits  of  fire-clay.  Red  Wing  is  the  com- 
mercial and  industrial  centre  for  a  large  part 
of  Goodhue  and  Dakota  counties.  The  chief 
manufacturing  establishments  are  sewer-pipe 
works  which  employ  about  45°  persons;  fur- 
niture factories,  about  250  employees;  lumber 
mills,  140  employees;  stoneware  works,  120; 
hat  factory,  40;  other  manufactories,  with 
about  130  employees.  The  prominent  public 
buildings  are  the  churches,  schools,  and  several 
business  blocks.  The  educational  institutions 
are  a  State  training  school,  Red  Wing  Semi- 
nary, Hague  Synod  Theological  School,  Lu- 
theran Ladies'  Seminary,  high  school,  public 
and  parish  schools,  a  public  library,  and  pri- 
vate school  libraries.  There  are  two  hospitals. 
The  three  banks  have  a  combined  capital  and 
surplus  of  $375,000.  The  government  is  vested 
in  a  mayor  and  a  council  of  nine  members, 
elected  biennially.  Pop.  (1890)  6,294;  (1900) 
7,525-  John  A.  Pardee, 

Editor,  '■Goodhue  County  News.'' 
Redan',  a  fortified  work  having  two  faces 
forming  a  salient  angle  in  the  direction  from 
which  an  attack  may  be  expected.  It  is  open 
at  the  gorge.  A  double  redan  has  a  re-enter- 
ing angle  for  mutual  defense.  The  redan  is 
the  simplest  field  work,  and  is  used  for  defend- 
ing the  avenues  of  approach  to  a  village,  bridge, 
or  defile.  In  front  of  another  field  work,  it  is 
called  a  fleche.  When  flanks  are  added  to  the 
faces,  the  work  becomes  a  detached  bastion  or 
lunette.  The  redan  at  Sebastopo!  in  the  Cri- 
mean war  was  the  scene  of  stubborn  conflict 
between  the  Russians  and  the  English. 

Redbird.    See  C.\rdinal  Grosbeak. 

Redbreast,  or  Robin  Redbreast,  a  familiar 
European  warbler  {Erythacus  rubecula),  which 
by  its  familiar  habits  has  endeared  itself  to 
children,  and  has  caused  it  to  be  protected  and 
welcomed  more  than  any  other  bird.  The  red 
breast  of  the  male  is  the  distinguishing  feature 
of  the  species,  but  the  females  have  duller 
colors.  In  Great  Britain  the  redbreast  is  a 
permanent  resident,  but  in  more  northern  coun- 
tries it  is  migratory,  flying  southward  in  winter. 
It  also  occurs  in  Asia  Minor  and  in  North 
Africa.     The  nest  is  made  of  moss  and  leaves, 


and  is  lined  internally  with  feathers.  The  eggs 
number  five  or  six,  and  are  white,  spotted  with 
pale  brown. 

These  birds,  in  winter  especially,  become 
very  bold  and  confident  in  habits,  approaching 
doors  and  windows  without  fear,  and  soon 
learning  even  to  know  the  hand  which  deals 
out  crumbs  and  scraps  of  food  to  them  during 
the  inclement  season.  On  the  approach  of  the 
milder  spring  the  redbreast  returns  to  its  na- 
tive haunts  and  wilder  state.  During  the  breed- 
ing season  these  birds  are  very  pugnacious, 
and  they  may  attack  and  drive  away  all  the 
smaller  birds  from  the  vicinity  of  the  nest.  The 
food  in  spring  consists  chiefiy  of  insects,  while 
in  autumn  fruits  and  seeds  constitute  _  the 
dietary.  The  song  is  sweet,  but  not  specially 
remarkable,  and  continues  during  spring,  sum- 
mer, and  autumn,  often  in  rainy  weather.  In 
Germany  it  is  termed  Thomas  Gierdet;  and  in 
Norway,   Peter  Ronsmad. 

Redbuck.     See  Duiker-bok. 

Redbud,  a  tree.     See  Cercis. 

Redcap,  a  variety  of  Hamburg  fowls.  See 
Poultry. 

Red'ding,  Cal.,  city,  county-seat  of  Shasta 
County ;  on  the  Sacramento  River,  and  on  the 
Southern  Pacific  railroad;  about  172  miles 
north  of  Sacramento.  It  is  in  a  mining  and 
lumbering  region,  in  which  there  are  some  ex- 
cellent farms  in  the  fertile  valleys.  The  chief 
industrial  establishments  are  lumber  mills,  ma- 
chine shops,  foundries,  and  tool  shops.  The 
shipment  trade  is  chiefly  in  lumber  and  min- 
erals. It  has  a  well-built  court  house  and  a 
sanatorium.     Pop.  (1890)   182;  (1900)  2,946. 

Redemp'tion,  in  Christian  theology,  the 
liberation  of  sinners  from  the  penalties  of 
the  violated  divine  law  ;  it  is  effected  through  the 
expiating  vicarious  sacrifice  of  Christ  upon  the 
cross.  In  law,  the  freeing  of  an  estate  from 
mortgage,  or  the  taking  back  of  mortgaged 
property  upon  fulfilling  the  terms  or  conditions 
on  which  it  was  conveyed  to  the  mortgagee. 
See  Equity  of  Redemption. 

Redemp'tioners,  or  Indentured  Servants, 
emigrants  to  the  American  colonies  who  sold 
their  services  to  planters  or  others  for  a  term 
of  years  —  four,  five,  or  seven,  according  to  the 
contract  —  after  the  completion  of  which  they 
acquired  their  liberty  with  a  grant  of  laud. 
There  were  redemptioners  in  the  first  colony 
founded  in  Virginia ;  the  system  was  introduced 
in  Massachusetts  in  1631  and  later  in  Maryland, 
New  York,  Connecticut,  and  Pennsylvania. 
With  these  indentured  servants  were  brought 
in  many  persons  who  came  not  of  their  free 
will  but  were  kidnapped  and  held  in  servi- 
tude.    See  Villeins. 

Redemptionists.     See  Trinit.\rians. 

Redemptoris'tine  Nuns,  or  Order  of  the 
Most  Holy  Redeemer,  a  religious  order  of 
women  in  the  Roman  Catholic  Church,  founded 
in  1732  by  St.  Alfonso  de  Liguori.  They  are 
strictly  cloistered,  leading  the  contemplative  life, 
and  by  their  prayers  assisting  tlie  missionary 
priests  of  the  order  of  Redemptorists  (q.v.); 
they  are  subject  to  the  jurisdiction  of  the  ordi- 
nary of  their  place  of  residence. 

Redemp'torists,  members  of  the  Congre- 
gation of  the  Most  Holy  Redeemer,  an  institute 
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af  missionary  priests  in  the  Roman  Catholic 
Church,  founded  in  1732  by  St.  Alfonso  de 
Liguori ;  in  some  countries  they  are  known  as 
Liguorians.  The  institute  received  the  approval 
of  Benedict  XIV.  in  1749.  The  members,  in 
addition  to  the  three  perpetual  vows  of  poverty, 
chastity,  and  obedience  common  to  all  monastic 
and  semi-monastic  bodies,  bind  themselves  by 
a  vow  of  perseverance  in  the  institute  until 
death :  by  their  vow  of  poverty  they  are  bound 
to  refuse  all  church  benefices,  offices,  and  dig- 
nities outside  of  their  congregation.  Their 
main  occupation  is  the  apostolic  ministry  in 
conducting  "retreats"  and  "missions*  to  all 
classes,  with  preference  for  such  as  are  most 
neglected  or  who  come  least  under  the  ordinary 
ministrations  of  the  Church.  The  Congregation 
has  establishments  in  various  countries  of  con- 
tinental Europe  and  many  in  the  British  isles. 
Their  first  house  in  the  United  States  was 
founded  in  1832  at  Detroit :  they  have  now 
houses  in  many  of  the  principal  cities. 

Redeye,  the  name  of  two  or  more  com- 
mon fresh-water  fishes:  (i)  the  rockbass  or 
goggle-eye  (Ambloplitcs  rupestris)  (see  Bass)  ; 
(2)  in  England  the  rudd,  a  reddish  roach-like 
fish  (Leiiciscus  crythropthalinus),  sometimes 
two  pounds  in  weight,  and  highly  esteemed  by 
anT;lers  both  in  Great  Britain  and  on  the  Con- 
tinent. 

Red'field,  Isaac  Fletcher,  American  jurist: 
b.  Wethersfield,  Vt.,  10  April  1804;  d.  Charles- 
town,  Mass.,  23  March  1876.  He  was  graduated 
from  Dartmouth  College  in  1825,  admitted  to 
the  bar  and  engaged  in  law  practice.  He  was 
attorney-general  for  Orleans  County,  Vt.,  in 
1832-5,  judge  of  the  Vermont  supreme  court 
in  1835-52,  chief  justice  in  1852-60,  and  in 
1S57-61  occupied  the  chair  of  jurisprudence  at 
Dartmouth.  He  removed  to  Boston  in  1861, 
and  in  1867-g  was  special  counsel  in  Europe  for 
the  United  States.  He  was  editor  for  New 
England  of  the  'American  Law  Register'  and 
published:  <Law  of  Railways'  (1857);  'Law 
of  Wills'  (1864-70)  ;  'Leading  American  Rail- 
way Cases'    (1870)  ;  etc. 

Redfield,  William  Charles,  American  scien- 
tist: b.  Middletown,  Conn.,  25  March  1789;  d. 
New  York  12  Feb.  1857.  In  1803  he  was  ap- 
prenticed to  a  mechanic  at  Upper  Middletown 
(now  Cromwell),  in  1811  set  up  for  himself  at 
Middletown  as  a  mechanic  and  small  merchant, 
and  in  1821  began  his  study  of  the  subject  of 
Atlantic  gales  by  observations  of  the  region  in 
eastern  Connecticut  and  western  Massachusetts 
devastated  by  the  storm  of  3  September,  long 
known  as  the  "great  September  gale."  By  his 
investigation  of  the  course  and  direction  of  pros- 
trated objects,  he  became  convinced  that  the 
storm  was  a  progressive  whirlwind.  The  per- 
fecting of  his  theory  of  storms  became  his 
chief  object.  In  1831  he  began  the  publication 
in  the  'American  Journal  of  Science'  of  a 
series  of  articles  on  the  laws  of  storms ;  and 
in  1834,  in  an  article  in  the  same  journal  on 
'Hurricanes  of  the  West  Indies'  gave  a  com- 
plete synopsis  of  the  main  points  of  his  theory 
as  developed  by  a  more  extensive  analysis  of 
observed  phenomena.  His  views,  known  as  the 
"rotary  theory  of  storms,"  were  accepted  after 
some  slight  opposition;  and  Redfield.  by  his 
explanation  of  the  mechanism  of  extended  hur- 
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ricanes  became  one  of  the  principal  contributors 
to  a  scientific  knowledge  of  the  earth's  atmo- 
sphere. He  wrote  also  on  geography  and 
geology.  As  a  naval  engineer  he  devised  the 
system  of  "safety  barges,"  by  which  passenger 
service  via  the  Hudson  between  New  York  and 
Albany  was  conducted  by  means  of  a  passenger 
boat  drawn  by  two  steamers  at  such  a  distance 
as  to  avoid  danger  of  explosions,  the  frequent 
occurrence  of  which  had  caused  general  terror. 
Thus  originated  the  idea  of  tow-boats  for  the 
conveyance  of  freight.  Redfield  was  also  promi- 
nently interested  in  railway  construction.  A 
list  of  his  published  papers,  from  1829  to  1857, 
includes  62  titles. 

Redfield,  S.  D.,  city,  county-seat  of 
Spink  County;  on  the  Chicago,  M.  &  St.  P.  and 
the  Chicago  &  N.  R.R.'s ;  about  35  miles  south 
of  Aberdeen.  It  is  an  agricultural  and  stock- 
raising  region.  It  has  a  State  Institution  for 
the  Feeble-Minded  and  the  Redfield  College, 
opened  in  1887  under  the  auspices  of  the  Con- 
gregationalists.     Pop.   (1890)  796;   (1900)   1,015. 

Redfin.     See  Red-horse;  Shiner. 

Redfish,  the  name  of  several  fishes  notable 
for  their  color:  (i)  In  Alaska,  the  salmon 
more  familiarly  known  by  its  name  "blueback" 
(q.v.)  in  the  Columbia  River  Valley;  also  called 
redfish  about  the  lakes  of  northern  Idaho.  (2) 
On  the  California  coast,  a  gaudily  tinted  wrasse 
(Piinclometopon  pulchcr),  related  to  the  east- 
ern tautog,  which  reaches  a  weight  of  12  or  15 
pounds,  and  is  taken  in  large  numbers  in  the 
kelp  offshore  with  hook  and  line.  The  Chi- 
nese salt  and  dry  them.  (3)  The  rose-fish 
(q.v.)  of  the  Atlantic  coast.  (4)  The  red 
drum.     See  Drumfish. 

Redgauntlet,  red-gant'let,  a  novel  by  Sir 
Walter  Scott,  published  in  1824.  Sir  Alberick 
Redgauntlet,  ardently  espousing  the  cause  of  the 
Young  Pretender  in  1745,  pays  for  his  en- 
thusiasm with  his  life.  His  widow,  ascribing 
her  bereavement  to  the  politics  of  the  Red- 
gauntlets,  desires  to  rear  her  children  in  al- 
legiance to  the  reigning  dynasty.  Her  efforts 
prove  ineffectual  and  the  tale  is  concerned  with 
the  plots  to  enthrone  the  Chevalier,  into  which 
young  Redgauntlet  is  hurried  by  his  uncle,  an 
ardent  Jacobite.  Though  showing  haste,  the 
story  does  not  flag  in  interest,  and  even 
the  minor  characters  —  notably  Peter  Peebles,  the 
crazy  litigant,  Wandering  Willie,  the  vagabond 
fiddler,  and  Nanty  Ewart,  the  smuggler  —  are 
living  and  individual. 

Red'grave,  Richard,  English  painter:  b. 
Pimlico,  London,  30  April  1804;  d.  London  14 
Dec.  1888.  After  studying  at  the  Academy,  he 
was  elected  an  A.R.A.  in  1840,  an  R.A.  in  1851. 
From  1847  he  took  a  prominent  part  in  art 
instruction,  and  in  1857  was  appointed  inspector 
general  of  art  schools,  which  office,  with  that 
of  surveyor  of  the  royal  pictures,  he  resigned 
in  1880.  His  principal  pictures  include  'Gulli- 
ver on  the  Farmer's  Table'  (1837)  ;  'The 
Daughter  of  the  Reduced  Gentleman'  (1840); 
'The  Return  of  Olivia';  and  'Country  Cous- 
ins.' He  wrote,  with  his  brother,  'A  Century 
of  English  Painters'  (1866),  and  edited  several 
valuable  catalogues. 

Redhead,  a  duck  (Aythya  americana),  re- 
lated to  the  pochard  and  canvas-back  (qq.v.). 
From    the    latter   the    redhead    may   be    readily 
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distinguished  by  its  much  shorter,  broader,  more 
strongly  hooked  bill,  and  brighter  chestnut  head, 
though  it  is  frequently  sold  to  the  uninitiated  as 
the  more  expensive  canvas-back,  to  which  it  is 
little  inferior  in  tlavor.  It  is  found  in  North 
America  generally,  breeds  from  the  northern 
tier  of  States  to  high  latitudes,  and  winters  in 
Chesapeake  Bay  and  southward.  The  nest  is 
built  of  reeds,  etc.,  with  a  lining  of  down  and 
either  on  the  ground  or  on  a  platform  of  reeds 
in  the  water ;  the  seven  or  eight  eggs  are  buff- 
colored  and  unmarked.  Eastwardly  this  is  one 
of  the  commonest  species  of  ducks  and  congre- 
gates in  great  numbers  in  the  sounds  and  estu- 
aries of  the  Atlantic  coast,  consorting  with 
canvas-backs,  scaups,  and  other  species  of  gen- 
erally similar  habits.  It  feeds  on  various  aqua- 
tic animals,  but  more  particularly  on  water 
celery  and  other  aquatic  plants.  In  the  in- 
terior about  the  Great  Lakes  and  elsewhere, 
these  birds  usually  appear  in  flocks  for  a 
short  time  during  the  migrations  and  are  said 
to  visit  the  woods  for  the  purpose  of  feeding  on 
acorns  and  other  mast  like  the  wood-duck.  The 
redhead  is  perhaps  the  best  known  and  gener- 
ally appreciated  by  gunners  of  all  our  ducks, 
but  there  is  nothing  especially  distinctive  of 
the  method  of  its  pursuit.  Consult :  Grinnell, 
'American  Duck  Shooting'  (1901)  ;  Job, 
'Among  the  Waterfowl'    (1902). 

Reding,  Aloys  von,  Swiss  patriot:  b. 
Schwyz,  Switzerland,  6  March  1765;  d.  there 
5  Feb.  1818.  He  became  captain-general  of  his 
native  canton  in  1788,  and  defeated  the  French 
republicans  at  Morgarten  Pass  in  1798.  In  1802 
he  founded  a  league  in  the  eastern  part  of 
Switzerland  with  tlie  purpose  of  re-establishing 
the  old  federal  constitution,  but  was  thwarted 
by  French  interference.  In  1803  and  in  1809  he 
was  elected  chief  magistrate  of  Schwyz. 

Redlands,  red'Iandz,  Cal.,  city  in  San  Ber- 
nardino County ;  on  the  San  Bernardino  &  R., 
the  Atchison,  T.  &  S.  F.,  and  the  Southern 
Pacific  R.R.'s ;  about  65  miles  east  of  Los  An- 
geles. It  was  settled  in  1881  and  in  1888  was 
incorporated.  It  is  on  the  foothills  of  the  San 
Bernardino  Mountains,  in  a  region  famous  for 
its  scenic  beauty.  It  is  in  a  fruit  section  noted 
for  its  oranges.  Fire-clay  is  found  in  the  vi- 
cinity. The  principal  manufactures  are  clay 
and  lumber  products ;  and  the  trade  is  chiefly 
in  oranges,  raisins,  and  other  fruits,  wheat, 
barley,  brick,  lumber,  and  building  stone.  It  has 
Saint  Ursula's  Academy,  a  Union  High  School, 
ptiblic  and  parish  schools,  and  the  A.  K.  Smiley 
Library.  Two  parks  add  to  the  attractions  of 
the  city.  The  government  is  vested  in  a  board 
of  trustees.  They  hold  office  four  years.  Pop. 
(1890)  1,904;  (1900)  4,797- 

Redleg,  one  of  the  best  known  of  Old 
World  partridges  (Caccabis  rufa),  which  is  es- 
pecially numerous  in  France,  where  it  is  the 
principal  object  of  sport  in  the  autumn.  It  has 
been  introduced  into  England,  but  is  not  much 
liked  because  slow  to  fly,  running  speedily  be- 
fore the  dog  and  so  puzzling  both  the  dog  and 
the  gunner  trained  to  the  different  behavior  of 
the  British  gray  partridge.  Several  other  spe- 
cies of  the  genus  share  the  name,  as  the  Bar- 
bary  partridge  (C.  pctrosa)  of  North  Africa, 
the  chukar  (C  chukar)  of  India,  etc.  See  Par- 
tridge. 


Redmond,  rCd'niond,  John  Edward,  Irish 
political  leader:  b.  Dublin  1851.  He  was  edu- 
cated at  Trinity  College,  Dublin,  studied  law 
and  was  admitted  to  the  bar.  In  1876  he  was 
elected  a  member  of  the  House  of  Commons, 
and  later  held  a  position  in  the  vote  office.  In 
the  House  he  became  a  "whip"  for  the  Irish 
party,  and  was  one  of  the  most  active  sup- 
porters of  Parnell  in  his  organization  of  the 
Irish  Nationalist  party.  He  made  several  trips 
to  the  United  States  and  Canada  in  behalf  of 
the  Nationalists.  When  the  party  was  divided 
over  the  question  of  the  continuance  of  Par- 
nell's  leadership,  he  supported  Parnell.  In  1900, 
when  the  factions  were  united,  he  was  made 
the  leader  of  the  united  party,  which  he  has 
eff'ectively  organized.  He  is  both  a  skilled  par- 
liamentarian and  an  eloquent  and  forceful  ora- 
tor. He  has  published  'Historical  and  Political 
Addresses'     (1898). 

Redonda  (ra-don'da)  Island,  West  Indies, 
one  of  the  Leeward  group,  situated  between 
Nevis  and  Montserrat.  Iron  and  alumina  mines 
constitute  its  economic  importance.  It  is  a  de- 
pendency of  Antigua,  and  with  Barbuda,  an- 
other dependency,  makes  an  area  of  62  square 
miles.  The  total  population  of  the  three  islands 
was  34,971  in  igoi. 

Redowa,  red'6-a,  the  name  of  a  Bohemian 
dance  introduced  into  England  about  1846.  The 
dance  resembles  the  Polish  mazurka.  It  was 
introduced  into  one  of  Meyerbeer's  operas  in 
1849. 

Red'path,  James,  journalist:  b.  Berwick- 
on-T\veed,  England,  14  .\ug.  1833 ;  d.  New  York 
10  Feb.  1891.  He  emigrated  to  Detroit, 
Mich.,  in  1848,  and  in  1852  removed  to  New 
York  and  became  connected  with  the  Tribune. 
In  185s  he  went  to  Kansas  and  took  part  in 
the  Free-Soil  movement  which  he  described  for 
northern  papers.  Being  already  a  confirmed 
anti-slavery  advocate  he  traveled  in  the  South 
for  personal  investigation  of  slavery  conditions. 
With  others  he  then  undertook  a  scheme  of 
colonization  in  Haiti  and  during  his  visits  to 
the  island  was  appointed  by  President  Gift'rard 
commissioner  of  emigration  in  the  United  States. 
The  breaking  out  of  the  Civil  War  put  an  end 
to  his  plans,  and  he  entered  the  field  as  war 
correspondent  principally  attached  to  the  armies 
of  Gens.  Sherman  and  Thomas.  At  the  close 
of  the  war,  he  became  superintendent  of  edu- 
cation in  Charleston,  S.  C,  reorganized  its 
school  system,  and  established  colored  schools 
and  the  Colored  Orphan  Asylum.  In  1868  he 
established  the  Lyceum  Bureau  in  Boston  which 
arranged  for  the  public  appearance  of  lecturers 
and  readers,  which  business  was  afterward  pur- 
chased by  Maj.  J.  B.  Pond  (q.v.).  Resuming 
editorial  work  on  the  Tribune,  he  went  to  Ire- 
land to  report  the  famine  of  1879-80.  There 
he  became  interested  in  the  Home  Rule  move- 
ment and  devoted  several  years  to  its  interests. 
In  1886  he  became  attached  to  the  staff  of  'The 
North  .American  Review.'  He  assisted  Jeffer- 
son Davis  in  preparing  his  history  of  the  South- 
ern Confederacy,  and  wrote,  among  other 
works,  'The  Roving  Editor,  or  Talks  with 
Slaves  in  the  Southern  States'  (1859)  ;  'The 
Public  Life  of  Captain  John  Brown'  (i860); 
and  'Talks  About  Ireland'   (1881). 
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Redpoll,  a  small  linnet-like  finch  of  the 
far  northern  regions,  two  or  three  species  of 
which  visit  northern  Europe,  Canada,  and  the 
northern  United  States  in  winter.  The  males 
have  the  head  and  neck  beautifully  rose-red  in 
hue. 

Redroot.      See  Ceanothus. 

Reds  of  the  Midi,  The,  a  story  by  Felix 
Gras  (.q.v.;,  published  in  1896.  It  is  a  strong 
tale  of  the  French  Revolution.  One  Pascal  Le 
Patine,  in  his  old  age,  night  after  night,  in  the 
shoemaker's  shop,  tells  the  story  of  his  youth 
when  he  joined  the  "Reds  of  the  Midi"  (the 
insurgents  of  southern  France),  went  to  Paris, 
and  witnessed  all  the  horrors  of  the  Revolution. 
The  prologue  of  the  tale  is  pure  autobiography, 
and  many  of  the  characters  are  drawn  from 
life. 

Redshank,  or  Gambet,  a  large  migratory 
snipe-like  sandpiper  (Tetanus  calidris)  of  Eu- 
rope and  Asia,  representative  of  a  large  group, 
the  American  species  of  which  are  called  willets 
by  gunners;  its  average  length  is  about  11  or  12 
inches ;  and  its  popular  name  is  derived  from 
the  red  color  of  the  legs.  The  spotted  redshank 
(r.  fuscus)  and  the  greenshank  (T.  glottis) 
are  allied  species. 

Redstart,  in  the  United  States  a  small 
active  migratory  warbler  of  the  genus  Seto- 
phaga,  especially  S.  ruticila  of  the  eastern  part 
of  the  country,  whose  colors  are  a  charming 
contrast  of  black  and  orange-red  in  the  male, 
the  female  being  more  nearly  brown  and  yel- 
low. It  has  a  sharp,  exclamatory,  but  pleasing 
spring  song,  and  makes  a  pretty  nest  of  bark- 
slareds,  etc.,  in  an  orchard  tree  or  garden  bush. 
The  European  redstarts  are  small  brownish 
birds,  closely  related  to  the  redbreasts,  but  dis- 
tinguished by  a  bright  red  tail.  They  construct 
nests  chiefly  among  the  ivy  of  ruined  buildings, 
the  eggs  numbering  five  or  six,  and  being  of  a 
greenish-blue  color.  The  redstarts  are_  active 
birds,  feeding  on  fruits,  seeds,  and  insects, 
which  they  pursue  on  the  wing.  The  song  is 
low,  but  sweet,  and  these  birds  are  said  to 
imitate  very  skilfully  the  notes  of  other  feath- 
ered songsters. 

Redtail,  a  common  American  hen-hawk 
(q.v.). 

Redtop.  See  Grasses  in  the  United  States. 

Red'way,  Jacques  Wardlaw,  American 
geographer :  b.  Nashville,  Tenn.,  May  1849.  He 
was  educated  at  the  University  of  California 
and  at  Munich,  Bavaria.  He  occupied  the  chair 
of  physical  geography  and  chemistry  at  the 
State  Normal  School  of  California,  was  en- 
gaged in  mining  engineering  and  exploring  in 
California  and  Arizona  in  1870-80,  and  later 
pursued  geographical  investigations  in  South 
America,  Europe,  and  Asia.  He  has  published: 
♦Manual  of  Geography*  (1887);  'Manual  of 
Physiography >  (1900)  ;  <New  Basis  of  Geogra- 
phy* (1901);  'Commercial  Geography'  (1902); 
etc. 

Redwing,  a  European  thrush  (Turdus  ilia- 
cus),  visiting  Great  Britain  and_  southern  Eu- 
rope in  winter,  when  they  flock  in  the  fields  in 
search  of  insects  and  worms.  The  summer  song 
is  pleasing,  but  the  winter  notes  are  harsh  and 
unmusical. 


Red'wood,  Boverton,  English  chemist:  b. 
London  26  April  1846.  He  was  educated  at  the 
University  College  School  and  at  the  Pharma- 
ceutical Society  of  Great  Britain.  As  an  au- 
thority on  the  technology  of  petroleum  he  ac- 
companied Sir  Vivian  Majendie  on  his  tour  of 
inspection  to  the  petroleum  districts  of  Europe 
and  America.  He  is  adviser  on  petroleum  to 
the  Home  Office  and  is  consulted  as  an  authority 
in  that  field  by  different  branches  of  the  Brit- 
ish government.  He  is  a  member  of  the  leading 
English  and  American  scientific  societies,  was 
a  member  of  jury  at  the  Paris  Exposition  in 
1900  and  appointed  a  member  of  the  Royal 
Commission  to  the  Saint  Louis  Exposition  in 
1904.  He  has  published:  'Cantor  Lectures  on 
Petroleum'  (1886);  'A  Treatise  on  Petro- 
leum' (1896);  'The  Petroleum  Lamp'  (widi 
J.  H.  Thomson,  1902)  ;  etc. 

Redwood,  the  name  of  various  sorts  of 
wood,  as  an  Indian  dyewood,  the  produce  of 
Ptcrocarpus  santalinus ;  the  wood  of  Gordonia 
Hwmatoxylon,  the  redwood  of  Jamaica ;  that 
of  Ptcrocarl^us  dalbcrgioidcs,  or  Andaman 
wood;  that  of  Ceanothus  colnbrinus,  the  red- 
wood of  the  Bahamas ;  that  of  Soymida  fcbri- 
fuga,  of  which  the  bark  is  used  in  India  for 
fevers.  In  the  United  States,  Sequoia  scin- 
pervircns  of  the  Pacific  coast.  See  Redwood  of 
California. 

Redwood  of  California,  the  great  cypress- 
like forest  tree  {Sequoia  scinpcnireiis)  of  the 
Pacific  coast.  It  is  of  the  same  genus  with  the 
big  trees  (6".  gigantca),  botanically  described 
under  Sequoia  ;  the  latter  occurs  in  scattered 
groups  on  the  west  slope  of  the  Sierra  Nevada, 
while  the  redwood  forms  dense  forests  on  the 
west  slopes  of  the  Coast  Range,  where  it  forms 
the  most  important  timber  resource  of  the  State. 
The  forests  were  thoroughly  studied  by  the  gov- 
ernment Bureau  of  Forestry  in  1902,  whose  re- 
port furnishes  the  following  facts :  The  red- 
wood is  popularly  thought  to  occupy  a  strip  of 
country  10  to  30  miles  wide,  from  the  Oregon 
line  to  the  Bay  of  Monterey,  but  these  bounda- 
ries do  not  cover  its  actual  distribution.  Two 
thousand  acres  of  redwood  exist  in  Oregon 
along  the  Chetco  River.  South  of  the  Chetco 
a  continuous  redwood  belt  begins,  and  increases 
its  width  from  10  miles,  at  Del  Norte  County, 
to  18  or  20  miles,  and  keeps  on  unbroken  to 
southern  Humboldt  County.  Here  is  a  break, 
but  in  Mendocino  County  the  belt  becomes 
dense  again,  and  widens  out  to  35  miles.  South 
of  that  county  the  tree  grows  in  isolated  patches 
as  far  south  as  the  Santa  Lucia  Mountains. 

The  climate  and  topography  that  have 
brought  about  this  limited  distribution  of  the 
redwood  deserve  attention.  North  and  south 
along  the  coast,  in  nearly  parallel  ridges,  lie  the 
mountains  of  the  Coast  Range,  steep  and  rising 
to  altitudes  of  1,000  to  2,000  feet.  A  few  large 
rivers  and  many  smaller  streams  cut  through 
them  to  enter  the  sea.  and  along  their  courses 
in  places  are  broad  bottom  lands  and  gentle 
slopes.  West  of  the  Coast  Range  the  climate  is 
even  and  moderate,  with  a  range  from  just 
below  freezing  to  80°  F..  and  a  yearly  average 
of  from  50°  to  60°.  Snow  lies  on  the  tops  of 
only  the  highest  ridges.  Thirty  to  60  inches  of 
rain  falls  in  the  autumn  and  winter,  and  in  the 
summer  sea  fog  batlies  the  coast.     But  east  of 
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the  mountains,  less  than  50  miles  from  the  sea, 
lie  hot  interior  valleys,  never  visited  by  the  fog, 
parched  and  rainless  in  the  summer,  and  wet 
only  occasionally  by  the  winter  rains  —  condi- 
tions too  unfavorable  to  permit  the  growth  of 
the  redwood.  The  forest  may  be  considered  in 
two  tvpes,— the  "slope"  ■  and  the  "flat."  The 
common  type  is  the  "slope"  —  that  is  the  growth 
on  the  steep  sides  of  the  Coast  Range,  which  is 
a  mi.xture  of  redwood,  red  fir,  tanbark  oak,  and 
■white  fir,  with  an  occasional  madroiia  or  hem- 
lock. As  the  slopes  become  moderate,  the  alti- 
tude lower,  the  soil  deeper,  and  the  water  sup- 
ply better,  the  redwood  steadily  gains  on  the 
other  kinds  and  the  forest  becomes  denser,  until 
on  the  rich  flats  and  in  the  gulches  the  second 
type  is  developed:  on  the  best  redwood  "flats" 
no  other  tree  grows. 

The  redwood  grows  to  a  greater  height  than 
any  other  American  tree,  but  in  girth  and  in 
age  it  is  exceeded  by  the  big  tree  of  the  Sierras. 
On  the  slopes  225  feet  is  about  the  maximum 
height  and  10  feet  its  greatest  diameter,  while 
on  the  flats,  under  better  conditions,  it  grows 
to  be  350  feet  high,  with  a  diameter  of  20  feet, 
and  occasional  giants  exceed  this.  Most  of  the 
redwoods  cut  are  from  400  to  800  years  old. 
After  the  tree  has  passed  the  age  of  500  years 
it  usually  begins  to  die  down  from  the  top  and  to 
fall  off  in  growth.  The  oldest  tree  scientifically 
examined  began  life  531  a.d.  The  tree,  when 
normal,  has  a  straight,  slightly  tapered  bole,  clear 
for  more  than  100  feet,  and  a  crown  of  horizon- 
tal branches  that  may  occupy  from  a  third  to  a 
half  of  its  total  length.  The  roots  strike  down- 
ward at  a  sharp  angle,  and  are  so  large  and  so 
numerous  as  to  form  a  compact  mass  of  wood, 
in  shape  like  an  inverted  funnel.  The  bark  of 
the  tree  offers  such  a  remarkable  resistance  to 
fire  that  except  under  great  heat  it  is  not  com- 
bustible. It  is  of  a  reddish-gray  color,  fibrous 
in  texture,  and  gives  to  full-grown  trees  a 
fluted  appearance.  The  tree,  however,  assumes 
manv  shapes. 

The  redwood  requires  little  of  the  soil  except 
that  it  be  moist,  and  those  trees  in  a  gully  or 
along  a  creek  are  larger  than  their  neighbors 
on  the  ridges.  It  is,  however,  so  dependent  on 
moisture  of  the  air  that  this  factor  mainly  or 
■wholly  determines  its  distribution,  and  the  east- 
ern limits  of  the  forest  are  determined  by  the 
distance  inland  to  which  the  sea  fogs  may  drift. 

The  enemies  of  the  redwood  are  few,  and  it 
suffers  from  them  less  than  other  trees.  "The 
wind,"  remarks  Fisher,  "can  scarcely  uproot  it, 
insects  seem  to  do  it  little  harm,  and  fungi  sel- 
dom affect  it.  Even  fire,  the  great  enemy  of 
all  trees,  though  it  may  occasionally  kill  whole 
stands  of  young  redwood  growth,  is  unable  to 
penetrate  the  fireproof  sheathing  of  shaggy  bark 
with  which  the  old  trees  protect  themselves." 
A  large  area  of  redwood  forest  in  Santa  Cruz 
County  has  been  reserved  as  a  national  forest- 
park. 

Reproduction. —  The  redwood  forest  consists 
of  a  mixture  of  trees  of  widely  varying  type, 
and  keeps  itself  stocked  by  reproduction  under 
its  own  shade.  Seeds  grow  up  very  seldom,  the 
seed  itself  seeming  to  have  little  vitality  and 
the  opportunities  for  its  germination  being 
rarely  present,  because  it  demands  plentiful  light. 
Hence  new  growth  is  almost  exclusively  by 
suckers,  which,  supported  and  nourished  by  full- 


grown  roots  and  stems,  thrive  under  shade  in 
which  seedlings  would  wither.  They  thus  sur- 
vive and  grow  slowly,  with  little  or  no  sun, 
until  an  old  tree  falls,  lets  in  the  light  and  they 
shoot  up  in  rings  about  the  stump  into  strong 
young  trees.  In  30  years,  under  favorable  con- 
ditions, trees  will  result  16  inches  in  diameter 
and  80  feet  high;  and  it  is  certain  that  it  will 
be  profitable  to  hold  cut-over  redwood  lands 
for  future  crops.  This  second-growth  timber 
has  not  the  density  and  fine  quality  of  the 
original,  but  is  useful  for  many  purposes,  and 
large  quantities  have  already  been  utilized. 

Quality  of  the  Wood. —  Redwood  is  fitted  for 
many  uses.  In  color  it  shades  from  light  cherry 
to  dark  mahogany ;  its  grain  is  usually  straight, 
fine,  and  even ;  its  weight  is  light ;  its  con- 
sistency firm,  yet  soft.  It  is  easily  worked, 
takes  a  beautiful  polish,  and  is  the  most  durable 
of  the  coniferous  woods  of  California.  It  re- 
sists decay  so  well  that  trees  which  have  lain 
500  years  in  the  forest  have  been  sent  to  the 
mill  and  sawed  into  lumber.  It  has  no  resin, 
and  resists  fire,  a  fact  which  has  recommended 
it  as  material  for  house-building,  especially  in 
San  Francisco.  Insects  seldom  injure  it,  be- 
cause of  an  acid  element  its  lumber  contains. 
In  sea  water,  however,  the  marine  teredo  eats 
off  redwood  piling  as  readily  as  other  timber. 
Redwood  is  used  for  all  kinds  of  finishing  and 
construction  for  shingles,  railroad  ties,  electric- 
light  poles,  paving  blocks,  tanks,  and  pipe 
staves.  As  a  tie  its  average  life,  under  heavy 
traffic,  is  six  to  eight  years ;  as  shingles  it  will 
last  as  long  as  40  years.  The  chief  difficulty  in 
working  redwood  lies  in  the  seasoning  process, 
to  dry  it  thoroughly  being  a  slow  and  difficult 
process. 

Lumbering. —  The  cutting  of  redwood  for 
market  began  about  1850,  and  has  steadily  in- 
creased since  with  the  market  demand  and 
growth  of  means  of  transportation.  Its  use  is 
mainly  confined  to  tlie  State,  and  the  greatest 
demand  is  from  the  southern  counties.  Occa- 
sional cargoes  are  sent  across  the  Pacific,  but  it 
is  rarely  sent  East,  on  account  of  the  expense 
of  transportation.  It  has  never  been  a  business 
giving  extravagant  profits.  Several  hundred 
thousand  acres  have  already  been  cut  over.  A 
large  part  of  this  area  has  been  completely 
cleared  and  cultivated  or  used  for  pasture  but 
much  remains  as  wild  brush,  believed  to  be  use- 
less ;  but  it  is  now  known  that  ordinarily  a 
profitable  second  growth  will  arise,  so  that  the 
anticipated  extinction  of  the  tree  is  no  longer 
to  be  feared. 

Felling  one  of  these  enormous  trees  is  an 
operation  requiring  great  experience  and  skill 
on  the  part  of  the  woodsman,  who  must  cause 
the  vast  trunk  to  fall  precisely  where  he  in- 
tends it  to  lie,  and  must  take  care  that  it  is 
not  split  or  broken  by  the  concussion,  to  pre- 
vent which  a  bed  is  smoothed  and  prepared  for 
it.  A  platform  is  then  erected  surrounding  the 
trunk  from  six  to  eight  feet  above  the  ground. 
With  a  saw  an  undercut  is  made  through  the 
trunk,  not  quite  to  the  centre,  and  from  the 
opposite  side  a  crosscut  is  sawed,  ending  a  foot 
or  two  above  the  undercut  and  leaving  a  section 
of  solid  lumber  between.  When  the  exact  place 
where  the  tree  is  to  fall  is  selected,  the  choppers 
ascend  the  platform  and  with  axes  hew  out  an 
angular-shaped  piece  having  the  undercut  as  a 
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base.  When  this  cut  is  made  the  second  or 
crosscut  is  wedged  till  the  tree  topples  over  and 
falls  to  the  ground,  the  solid  section  of  the 
trunk,  not  pierced  by  the  cuts,  supporting  the 
tree  till  the  centre  of  gravity  is  passed,  and 
then  the  mighty  frame  falls  on  its  prepared  bed 
almost  intact. 

The  next  operation  is  performed  by  the 
"ringers"  and  "peelers."  Every  12  or  14  feet, 
as  required,  a  ring  is  cut  around  the  circum- 
ference of  the  bark,  and  afterward  the  peelers 
with  crowbars  and  wedges  "peel"  the  bark  from 
the  prostrate  trunk.  Finally  all  of  the  trees  are 
stripped  but  surrounded  with  an  immense  ac- 
cumulation of  debris  of  bark  and  branches, 
which  must  be  removed  before  the  trunks  can 
be  sawed  into  suitable  lengths  for  conveyance 
to  the  mill.  The  ground  is  cleared  by  fire,  pre- 
caution being  first  taken  to  plug  up  the  "splits" 
in  the  trunk  with  clay  so  that  the  fire  may  not 
reach  the  interior  of  the  tree.  A  foggy  day  is 
chosen  and  a  still  one.  Fire  is  started  and  in 
a  short  time  the  tract  is  burning  with  a  fierce 
heat  that  quickly  reduces  the  piles  of  bark  and 
brush  to  ashes,  and  leaves  an  unobstructed  field 
for  the  removal  of  the  timber  which  has  been 
scarcely  charred  by  the  intense  heat  to  which  it 
has  been  subjected. 

The  trunks  as  they  lie  are  then  sawed  into 
stated  lengths,  and  then  follows  the  arduous 
task  of  conveying  these  enormously  heavy  sec- 
tions to  the  railroad.  Temporary  skidways  are 
laid  down  and  roads  constructed.  Chutes  down 
which  the  logs  pass  have  to  be  planned,  and  on 
these,  guided  by  the  skilful  woodsmen,  the  un- 
wieldy logs  at  last  reach  their  destination.  The 
work  is  assisted  by  donkey  engines  on  sleds, 
which  are  hauled  to  the  top  of  the  steep  banks 
and  into  seemingly  impossible  situations. 

In  1903,  the  yield  of  virgin  redwoods  on  the 
northern  flats  vi'as  from  125,000  to  150,000  board 
feet  per  acre.  About  Humboldt  Bay  it  was 
from  50,000  to  7S,ooo  feet  per  acre ;  and  on 
slopes  like  those  in  Sonoma  County,  from  20,000 
to  30,000  feet.  The  amount  of  timber  got  out 
of  a  redwood  forest  is  only  a  small  proportion 
of  what  the  stand  contained.  At  least  a  quarter  of 
the  timber  is  destroyed  in  felling  and  in  the 
burning  that  follows,  and  of  what  remains  all 
the  broken  and  misshapen  logs  are  left  on  the 
ground. 

Bibliography. —  Consult:  Fisher,  'Report  on 
Redwood,'  Bureau  of  Forestry  (Washington, 
1903)  ;  and  authorities  on  California,  especially 
Muir,  and  on  forestry.     See  Forestry. 

Reed,  red,  Andrew,  English  philanthro- 
pits:  b.  London  27  Nov.  17S7;  d.  there  25  Feb. 
1862.  He  was  educated  at  Hackney  College, 
London,  ordained  pastor  of  the  Congregational 
Chapel  at  New  Road,  London,  in  181 1  and  re- 
mained in  this  charge  until  1861.  He  visited  the 
United  States  in  1834  to  study,  educational  and 
religious  systems  and  established  in  London  the 
Orphan  Asvlum  (1813),  Infant  Orphan  Asylum 
(1827),  Asvlum  for  Idiots  (1846),  Royal  Hospi- 
tal for  Incurables  (1855),  and  an  Asylum  for 
Fatherless  Children  in  Croydon.  He  published 
'Visits  to  the  American  Churches'  (1836)  ; 
'Advancement  of  Religion  the  Claim  of  the 
Times'  (1847);  etc.  Consult  'Memoirs,'  edited 
by  his  sons   (1863). 

Reed,  Sir  Charles,  English  politician  and 
philanthropist,  son  of  Andrew  Reed   (q.v.)  :   b. 


near  Sonning,  Berkshire,  20  June  1819;  d.  Tot- 
tenham, Middlesex,  25  March  1881.  He  amassed 
a  large  fortune  in  the  typefounding  business, 
took  an  active  interest  in  the  philanthropic 
works  of  his  father,  served  in  Parliament  as 
member  for  Hackney  in  1868-74,  2nd  was  re- 
elected for  Saint  Ives  in  1880.  He  was  presi- 
dent chairman  of  the  London  School  Board  in 
1873-S1  and  in  1874  he  was  knighted. 

Reed,  Charles  Alfred  Lee,  American  sur- 
geon: b.  Wolf  Lake,  Ind.,  9  July  1856.  He  was 
educated  at  Miami  University,  Oxford,  Ohio, 
and  studied  medicine  at  the  Cincinnati  College 
of  Medicine  and  Surgery.  He  was  professor 
of  gynaecology  and  abdominal  surgery  at  the 
Cincinnati  College  of  Medicine  and  Surgery 
1882-95  ;  became  gynaecologist  at  the  Cincinnati 
Hospital  in  1896;  and  was  president  of  the 
American  Medical  Association  in  1900-1.  He 
has  published  various  professional  monographs 
and  a  'Te.xt  Book  of  Gynxcology'    (1900). 

Reed,  Sir  Edward  James,  English  naval 
architect:  b.  Shcerness  20  Sept.  1830.  He  was 
educated  at  the  School  of  Mathematics  and 
Naval  Construction  in  Portsmouth,  was  at  one 
time  connected  with  Sheerness  dockyard,  and 
having  become  an  authority  on  naval  architec- 
ture, was  appointed  chief  constructor  to  the 
navy,  for  which  he  designed  a  number  of  iron- 
clads and  other  vessels.  He  resigned  in  1870 
on  account  of  his  objections  to  rigged  sea-going 
turret  ships  which  he  found  to  be  growing  in 
favor.  He  sat  in  Parliament  for  the  Pembroke 
boroughs  1874-80,  for  Cardiff  in  1880-95,  and 
has  sat  for  Cardiff  again  since  1900.  In  1886  he 
was  a  junior  lord  of  the  treasury  under  Mr. 
Gladstone.  In  1878  he  visited  Japan  on  the  in- 
vitation of  the  government  of  that  country. 
He  has  published:  'Japan,  its  History,  Tradi- 
tions, and  Religions'  (1880)  ;  'The  Stability  of 
Ships'  (1884);  'Modern  Ships  of  War.'  with 
Admiral  Simpson  (1888);  'Poems'    (1902). 

Reed,  Elizabeth  Armstrong,  American  au- 
thor: b.  Winthrop,  Maine,  16  jVIay  1842.  She 
was  married  to  H.  V.  Reed  in  i860.  She  was 
chairman  of  the  Woman's  Congress  of  Philology 
in  Chicago  in  1893,  and  has  been  a  member  of 
several  learned  societies.  She  has  published: 
'The  Bible  Triumphant'  (1866)  ;  'Hindu  Lit- 
erature: or  the  Ancient  Books  of  India'  (1891)  ; 
'Persian  Literature,  Ancient  and  Modern' 
(1893)  ;  Primitive  Buddhism,  its  Origin  and 
Teachings'    (1896);   etc. 

Reed,  George  Edward,  .\merican  educa- 
tor: b.  Brownville,  Maine,  21  March  1846.  He 
was  graduated  from  Wesleyan  University,  Mid- 
dletown,  Conn.,  in  1869  and  after  studying  theol- 
ogy in  Boston  University,  entered  the  New 
England  Southern  Conference  in  1870.  He 
filled  important  appointments  in  the  Methodist 
denomination  1870-89  and  in  the  year  last  named 
became  president  of  Dickinson  College,  Car- 
lisle,   Pa. 

Reed,  Hugh  T.,  American  military  officer: 
b.  Richmond,  Ind.,  17  Aug.  1850.  He  was  grad- 
uated from  West  Point  in  1873  and  served 
chiefly  on  frontier  duty  until  1881  when  he  was 
appointed  inspector-general  on  the  staff  of  Gov- 
ernor Porter  of  Indiana.  He  was  retired  for 
disability  in  1889.  He  has  published;  'A  Calen- 
dar of  the  Dakota  Nation'  (1SS7)  ;  'Cadet  Reg- 
ulations'  (1881);  'Broom  Tactics'   (1883);  etc. 
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Reed,  Joseph,  American  soldier  and  states- 
man; b.  Trenton,  N.  J.,  27  Aug.  1741  ;  d.  Pliil- 
adelphia  5  March  1785.  He  was  graduated  from 
Princeton  and  spent  two  years  studying  law 
in  the  Middle  Temple,  London.  He  returned 
to  Trenton  and  took  up  the  practice  of  law, 
and  in  1767  was  appointed  deputy  secretary  of 
New  Jersey.  In  1774  he  was  appointed  a  mem- 
ber of  the  committee  of  correspondence  for 
Philadelphia  and  in  1775  was  president  of  the 
2d  provincial  convention  held  in  Pennsylvania, 
and  endeavored  to  defeat  the  intention  of  arm- 
ing the  province.  His  English  connections 
through  his  marriage  inclined  him  to  a  concilia- 
tory view  of  the  English  position,  though  he 
opposed  the  principle  of  parliamentary  ta.xation. 
On  Washington's  appointment  to  commander- 
in-chief,  Reed  became  his  military  secretary.     In 

1776  he  was  made  adjutant-general,  but  resigned 
the  next  year  and  refused  the  office  of  brigadier- 
general  and  also  first  chief  justice  of  Pennsyl- 
vania, preferring  to  remain  Washington's  volun- 
teer aide,  without  rank  or  pay.     In   September 

1777  he  was  elected  to  the  Continental  Congress, 
but  continued  with  the  army  and  took  part  in 
many  engagements.  In  1778  he  was  made  chair- 
man of  a  Congressional  committee  to  confer 
with  Washington  concerning  the  management 
of  the  ensuing  campaign.  In  December  1778  he 
was  chosen  president  of  the  Supreme  Executive 
Council  of  Pennsylvania  and  continued  in  office 
for  three  years,  during  which  time  he  was  one 
of  the  founders  of  the  University  of  Pennsyl- 
vania, and  favored  the  doing  away  with  the 
proprietary  powers  of  the  Penn  family.  After 
the  English  peace  commissioners  had  failed  to 
treat  with  Congress,  attempts  were  made  to  bribe 
Reed  together  with  other  high  officials.  He 
replied:  "I  am  not  worth  purchasing,  but  such 
as  I  am,  the  king  of  Great  Britain  is  not  rich 
enough  to  do  it."  In  1780  he  was  invested  with 
extraordinary  powers  and  was  principally  suc- 
cessful in  quelling  the  dissatisfaction  of  the 
Pennsylvania  troops  in  the  army.  Consult  'Life' 
by  Henry  Reed  (1846)  ;  W.  B.  Reed,  *Life  and 
Correspondence'    (1847). 

Reed,  Myrtle,  American  author:  b. 
Chicago,  111.,  27  Sept.  1874.  She  has  published 
'Love  Letters  of  a  Musician'  (1899)  which  has 
been  widely  read;  'Later  Love  Letters  of  a  Mu- 
sician' (1900)  ;  'The  Spinster  Book'  (1901)  ; 
'Lavender  and  Old  Lace'    (1902). 

Reed,  Thomas  Brackett,  American  states- 
n\an :  b.  Portland,  Maine,  18  Oct.  1839  ;d.  Wash- 
ington, D.  C.,  7  Dec.  1902.  He  was  graduated 
from  Bowdoin  College  in  i860,  winning  the  first 
prize  in  English  composition.  He  then  took 
up  the  study  of  law,  went  to  California  in  1863, 
and  was  admitted  to  the  bar  there.  In  1864  he 
was  appointed  assistant  paymaster  in  the  United 
States  Navy,  and  assigned  to  a  gunboat  patroll- 
ing the  Tennessee,  Cumberland  and  Mississippi 
rivers.  On  receiving  his  discharge  from  the 
navy,  he  returned  to  Portland  and  established 
a  law  practice.  His  interest  in  public  affairs 
and  ability  as  a  speaker  soon  made  him  promi- 
nent in  the  Republican  party  in  Maine,  and  in 
1868  he  was  elected  to  the  lower  hou,se  of  the 
State  legislature,  where  he  served  two  years. 
He  then  entered  the  State  Senate,  and  before 
his  term  had  expired,  was  elected  attorney-gen- 
eral of  Maine.     From  1874  to  1877  he  was  city 


solicitor  of  Portland,  and  in  1876  was  elected  to 
Congress  and  served  there  continuously  until  his 
resignation  in  1899.  He  first  attracted  attention 
in  April,  1878  by  a  speech  in  opposition  to  a 
bill  to  reimburse  William  and  Mary  College  for 
losses  sustained  at  the  hands  of  the  Federal 
troops  during  the  War.  From  that  time  his 
readiness  in  debate,  knowledge  of  parliamentary 
law,  and  marked  executive  ability  made  him  a 
power  in  the  House.  In  1885-9,  while  the  Re- 
publicans were  in  the  minority,  he  was  their 
acknowledged  leader  on  the  floor,  and  in  i88g 
was  chosen  Speaker  of  the  House.  The  Repub- 
lican majority  was  small,  and  the  business  of  the 
House  continually  delayed  by  the  "filibustering" 
course  of  the  Democrats.  Speaker  Reed  did  not 
hesitate  to  enforce  strict  rulings  against  such 
tactics,  and  ordered  the  clerk  to  count  as  present 
all  members  actually  in  the  House,  whether  they 
answered  to  the  roll-call  or  not.  This  aroused 
the  strongest  opposition  from  the  Democrats; 
his  conduct  was  denounced  as  tyrannous  and 
illegal,  and  the  epithet  of  "Czar"  applied  to  him. 
His  rulings  were,  however,  sustained  by  the 
House,  and  later  by  the  decision  of  the  Supreme 
Court;  and  in  the  next  Congress,  when  the 
Democrats  were  again  in  power,  he  had  the  sat- 
isfaction of  seeing  his  rules  adopted  by  the 
party  that  had  so  violently  denounced  them. 
In  1895  and  1897,  he  was  again  elected  speaker, 
and  this  time  his  conduct  of  the  business  of  the 
House  met  with  the  approval  of  both  parties. 
As  Speaker,  he  had  a  powerful  influence  in  con- 
structhig  and  guiding  legislation,  though  his 
name  is  connected  with  no  single  important 
measure,  and  he  raised  that  office  to  a  position 
second  only  to  that  of  the  President  of  the 
United  States.  He  was  a  consistent  opponent 
of  free  silver,  and  was  largely  instruinental  in 
defeating  the  free  silver  bill  of  1890.  He  was 
also  a  strong  advocate  of  the  policy  of  protective 
tariff,  but  was  opposed  to  the  administration 
policy  in  regard  to  imperialism  and  the  ques- 
tions resulting  from  the  Spanish  War.  To  this 
fact  his  resignation  from  Congress  in  1899  'S 
sometimes  attributed.  In  1896  lie  was  a  promi- 
nent candidate  for  the  presidency,  and  at  the 
Republican  National  Convention  received  84^-2 
votes,  being  second  to  McKinley.  After  1899 
he  was  engaged  in  the  practice  of  law  in  New 
York.  He  contributed  frequently  to  the  maga- 
zines, edited  a  series  of  volumes  on  oratory  en- 
titled 'Modern  Eloquence.'  and  published 
'Reed's  Rules  of  Parliamentary  Procedure.' 

Reed,  Walter,  American  military  surgeon 
and  bacteriologist:  b.  Harrisonburg,  Rocking- 
ham County,  Va.,  185 1  ;  d.  Washington,  D.  C, 
23  Nov.  1902.  He  was  graduated  from  the  med- 
ical department  of  the  University  of  Virginia 
and  from  the  Bellevue  Hospital  Medical  Col- 
lege of  New  York,  and  was  made  ist  lieutenant 
assistant-surgeon,  U.  S.  A.,  26  June  1875.  His 
promotions  were  captain  assistant-surgeon  26 
June  1880,  and  major  surgeon  4  Dec.  1903. 
In  1890-1,  while  stationed  at  Baltimore,  he 
made  particular  study  of  bacteriology  in  the 
laboratory  of  Professor  William  Welch,  of  the 
Johns  Hopkins  University  :  and  established  a  lab- 
oratory of  his  own,  in  which  he  gave  instruction 
to  the  student-officers  of  the  Army  Medical 
School.  As  curator  of  the  Army  Medical 
Museum,  at  Washington,  D.  C.  (from  1893), 
he   continued   his   researches,   and  soon  became 
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known  as  one  of  the  leading  bacteriologists  of 
the  country.  His  ability  was  especially  displayed 
in  his  investigations  of  the  cause  and  progress  of 
epidemic  diseases.  In  1898  he  was  made  head 
of  a  board  for  the  study  of  the  epidemics  of 
typhoid  occurring  among  the  troops  collected 
for  the  Spanish-American  war.  After  the  war 
he  made  several  voyages  to  Cuba,  and  was  on 
duty  at  Havana,  studying  the  diseases  of  the 
island,  and  more  particularly  yellow  fever,  as 
a  member  of  a  board  for  its  investigation.  After 
a  series  of  brilliant  experiments,  he  was  able 
to  announce  that  yellow  fever  is  conveyed  by  a 
certain  variety  of  mosquito  (Stegomyia  fasciata), 
individuals  of  which  become  infected  by  biting 
persons  ill  with  the  fever  and  by  their  bite 
introduce  it  into  the  blood  of  non-iramunes.  The 
United  States  military  government  at  once  pro- 
ceeded to  measures  of  extermination  which  ban- 
ished the  fever  from  Havana,  where  it  had 
prevailed  for  three  centuries.  The  Atlantic  sea- 
board of  the  United  States  was  also  thereby 
fieed  from  constant  peril.  This  achievement 
must  rank  among  the  important  triumphs  of 
bacteriological  science.  Consult  Keane,  'Scien- 
tific Work  and  Discoveries  of  the  Late  Major 
Walter  Reed'    (Senate  Doc.   118). 

Reed,  William  Bradford,  American  law- 
yer: b.  Philadelphia  30  June  1806;  d.  New 
York  18  Feb.  1876.  He  was  graduated  from 
the  University  of  Pennsylvania  in  1S25  and 
accompanied  Joel  R.  Poinsett  to  Mexico  as  pri- 
vate secretary.  Then  taking  up  the  practice  of  law, 
he  became  attorney-general  of  Pennsylvania  in 
1838.  In  1850  he  was  appointed  professor  of 
American  history  at  the  University  of  Penn- 
sylvania, and  in  1857  became  United  States 
minister  to  China.  The  next  year  he  negotiated 
the  treaty  with  China  which  regulated  commer- 
cial relations  as  well  as  made  more  secure  the 
rights  obtained  by  the  previous  treaty  of  1844. 
Subsequent  to  his  return  to  America  in  186a  he 
settled  in  New  York  and  corresponded  for 
the  London  Times  besides  contributing  to  'The 
American  Quarterly  Review'  and  the  'North 
American  Review.'  He  engaged  in  a  contro- 
versy with  George  Bancroft,  concerning  certain 
statements  repeated  by  the  historian  to  the  effect 
that  his  grandfather,  Joseph  Reed,  meditated 
abandoning  the  American  cause  and  going  over 
to  the  British  In  this  controversy  Reed  wrote 
'President  Reed  of  Pennsylvania,  a  reply  to 
George  Bancroft  and  Others'  (1867).  Bancroft 
responded  with  'Joseph  Reed,  an  historical  Es- 
say' (1867),  to  which  Reed  replied  with  'A 
Rejoinder  to  Mr.  Bancroft's  Historical  Essay' 
(1867)  He  published  'Life  and  Correspond- 
ence of  Joseph  Reed'  (1847);  'Life  of  Esther 
de  Berdt'    (1853). 

Reed,  (i)  in  music,  the  sounding  part  of 
several  instruments,  such  as  the  clarinet,  bas- 
soon, oboe,  and  bagpipe,  so  called  from  its  being 
made  from  the  outer  layer  of  a  reed  (Ariindo 
saliva  or  donax)  found  in  the  south  of  Europe. 
The  name  is  also  applied  to  the  speaking  part 
of  the  organ,  though  made  of  metal.  Reeds  are 
generally  divided  into  two  kinds  — the  beating 
reed,  used  in  the  organ,  clarinet,  etc.,  requiring 
to  be  placed  upon  a  tube  to  produce  a  musical 
sound,  and  the  free  reed,  used  in  instruments  of 
the  harmonium  and  concertina  kind.  (2)  In 
weaving,  an  appurtenance  of  the  loom,  consisting 


of  two  parallel  bars  set  a  few  inches  apart,  and 
furnished  with  a  number  of  parallel  slips  or 
reeds,  called  dents,  between  which  the  warp 
threads  are  passed.  The  reed  is  set  in  a  swinging 
frame,  called  a  lathe,  lay,  or  batten.  In  the 
hand  lathe,  the  bottom  of  the  batten  is  furnished 
with  a  shelf,  called  the  shuttle  race,  along  which 
the  shuttle  is  driven.  The  office  of  the  reed  is  to 
beat  the  weft  up  to  the  web,  and  the  force  of  the 
blow  determines  the  compactness  of  the  fabric. 

Reed,  Flue,  and  Stringed  Instruments, 
Temperament,  Tuning,  and  Voicing  of. 
Tciiit^crameiit.— The  intervals  of  the  perfect 
octave  are  divided  naturally  into  53  parts  or 
commas,  the  successive  sounds  of  the  diatonic 
scale  being  separated  by  these  commas  into  the 
following  intervals: 

C  to  D  9  commas 9 

D    "  E  8         •■        17 

E    "  F  5  ••        22 

F    "  G  9         •'       31 

G    "  A  8         "       39 

A    "  B  9         "       48 

B    "  C  s         "       53 

Nature's  arbitrary  division  of  the  octave,  into 
intervals  of  exact  dimension,  is  not  satisfactory, 
nor  does  it  admit  of  an  exact  equalizing ;  the 
only  possible  approach  to  it  being  by  the  method 
known  as  the  "even  temperament,"  which 
method  or  principle  was  discovered  and  estab- 
lished by  John  Sebastian  Bach,  in  the  early  part 
of  the  l8th  century,  who  learned  that  certain 
intervals  would  bear  being  tuned  sharp  (in 
excess  of)  or  flat  (short  of)  perfect ;  the  thirds 
and  fourths  being  tuned  sharp  and  the  fifth 
tuned  flat  of  perfect,  thus  distributing  among 
all  the  12  keys  of  the  octave,  the  three  commas 
or  points  by  which  the  major  tones  exceeded  the 
minor,  thus  rendering  equal  the  five  tones  in 
the  diatonic  series.  Previous  to  this  time,  it 
had  been  the  custom  to  tune  to  perfect  intervals, 
those  keys  having  not  over  3  sharps  or  flats 
and  play  in  those  keys  only.  The  problem  to 
be  solved  was  to  so  divide  the  octave  into  12 
semitones  by  fixed  sounds,  that  each  one  of  the 
12  sounds  could  be  made  the  key  note  upon 
which  a  properly  proportioned  diatonic  scale 
could  be  based,  either  in  the  major  or  minor 
form  and  a  melodic  or  harmonic  progression 
made  possible  through  the  whole  24  major  and 
minor  scales ;  so  that  from  any  one  of  these 
12  notes,  a  uniform  chromatic  scale  could  be 
constructed,  thus  making  possible,  modulations 
of  unlimited  variety  and  beauty. 

The  method  then  of  tempering  the  notes  of 
keyed  instruments,  consists  in  arbitrarily  adjust- 
ing the  enharmonic  diesis,  that  is,  the  distinc- 
tion there  is  naturally  between  D  sharp  and 
E  flat,  G  sharp  and  A  flat,  by  tuning  these 
notes  too  sharp  for  one  and  too  flat  for  the 
other  of  these  natural  tones  or  intervals,  and 
by  making  a  similar  compromise  between  the 
more  minute  discrepancies  of  the  diatonic  scale. 
Thus  while  no  interval  will  be  exactly  true, 
)-et  none  will  be  so  adjusted  as  to  shock  the 
ear  by  false  intonation,  but  rather  add  a  color 
or  quality  to  the  tonality  of  the  instrument, 
which,  though  harmonious,  would  otherwise  be 
characterless. 

Rule  for  Tempering  Pianos  and  Organs. — 
Tune  middle  C  to  desired  pitch,  then  tune  F  — 
fifth  below  —  sharp  of  C,  until  between  C  and 
F,  there  result  three  beats  in  five  seconds.    Next 
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tune  A-sliarp  —  fourth  above  F-sharp  of  the 
latter,  until  there  results  one  beat,  each  second. 
Next  tune  G  —  fourth  below  middle  C  —  flat  of 
C,  by  one  beat  a  second;  then  tune  D  —  fifth 
above  —  flat  to  G,  by  three  beats  in  five  sec- 
onds; A  —  fourth  below  —  flat  to  D;  E  —  fifth 
above  —  flat  to  A;  B  —  fourth  below  —  flat  to 
E ;  F-sharp  —  fourth  below  —  flat  to  B ;  C- 
sharp  —  fifth  above  —  flat  to  F-sharp;  G-sharp 
—  fourth  below  —  flat  to  C-sharp;  D-sharp — 
fifth  above  —  flat  to  G-sharp,  which  will  make 
D-sharp  as  sharp  of  A-sharp,  as  the  latter  is 
sharp  of  the  first  F  tuned. 

In  all  the  above  intervals,  the  fifths  beat  three 
times  in  five  seconds ;  the  fourths  beat  once 
a  second,  or  five  times  in  five  seconds.  All  the 
12  notes,  from  F  below  middle  C  to  first  E 
above,  have  now  been  tuned ;  the  temperament 
has  been  confined  to  the  smallest  possible  com- 
pass to  lessen  the  liability  of  errors,  and  if  the 
first  F  above  middle  C  is  now  tuned  three  beats 
in  five  seconds,  flat  of  A-sharp  below,  it  will 
be  a  perfect  octave  to  the  first  F  tuned. 

Tuiiiug. —  The  art,  principle  or  act  of  so 
adjusting  the  intonations  of  keyed  musical  in- 
struments as  to  make  possible  consecutive  mu- 
sical tones  agreeable  to  the  ear.  The  method 
varies  according  to  the  kind  or  character  of 
the  instrument.  Where  strings  are  used,  as  in 
pianofortes,  harps,  violins,  violas,  guitars, 
zithers,  etc.,  tuning  consists  in  adjusting  the 
tension  of  the  strings  by  turning  the  pins  or 
pegs  around  which  the  strings  are  wound.  In 
band  and  orchestral  wind  instruments,  a  crook 
or  joint  is  used,  sometimes  called  a  slide,  be- 
cause it  slides  in  and  out  to  adjust  the  length 
of  the  column  of  air  in  the  tube  to  the  point 
where  the  desired  pitch  of  the  fundamental 
note  is  obtained. 

In  reed  organs  it  depends  upon  the  adjust- 
ment of  the  comparative  weight,  length  and 
thickness  of  the  reeds,  and  in  pipe  organs  upon 
t!ie  length  of  the  vibrating  column  of  air  in 
the  flue  pipes. 

In  the  tuning  of  strings,  the  pitch  is  deter- 
mined by  the  size,  length  and  tension  of  the 
wire.  In  reed  tuning  the  desired  pitch  is  ob- 
tained by  filing  or  scraping  the  reed;  at  the 
base  or  fi.xed  end  to  flatten  the  tone  and  at  the 
point  or  free  end  to  sharpen  it. 

Organ  pipes  are  tuned  according  to  their 
construction.  The  large  open  flue  wood  pipes 
are  lowered  or  flattened  in  pitch  by  being 
lengthened  by  a  sliding  cap  or  by  a  board  fas- 
tened to  the  back,  at  the  top,  and  is  raised  or 
sharpened  in  pitch  by  being  shortened. 

The  large  open  metal  flue  pipes  are  tuned 
by  cutting  away  or  adding  to  the  length,  or 
by  a  slit  in  the  back  near  the  top,  making  two 
flaps  to  be  opened  or  closed  as  required ;  clos- 
ing them  lowers  the  pitch,  opening  them  raises 
it;  the  smaller  metal  pipes  being  tuned  by  the 
use  of  a  conical  horn,  with  which  the  tops  of 
the  pipes  are  contracted  or  expanded,  as  the 
pitch  is  to  be  lowered  or  raised  respectively. 
Stopped  metal  pipes  are  tuned  by  a  cap,  raised 
or  lowered  as  desired,  and  reed  pipes  by  adjust- 
ing the  wire  which  bears  upon  the  reed,  the 
raising  or  drawing  up  of  the  wire  increasing 
the  effective  length  of  the  reed  and  so  flattening 
it  and  z'ice  versa.  In  the  tuning  of  pipe  organs, 
the   reed  pipes  are  the  last  to  be  tuned,  since 


they   are   the   most    liable   of   all   the   pipes    to 
become  disarranged. 

Voicing  of  Keyed  Musical  Instruments. — 
The  voicing  of  organ  pipes  consists  in  the 
adjustment  of  their  various  parts,  consisting 
of  the  mouth,  throat,  lips,  languid  and  ears, 
the  correct  method  of  treatment  having  been 
learned  by  experience,  many  years  ago  and  of 
late  years  demonstrated  by  mathematical  calcu- 
lations, and  by  the  investigations  of  scientists. 

The  languid  is  that  flat  piece  of  the  pipe 
which  lies  horizontally  above  the  upper  part 
of  the  foot,  and  it  is  against  this  languid,  the 
"sheet  of  wind"  is  forced  from  the  "wind  way* 
below.  Some  of  the  pipes  have  the  languids 
grooved  upon  their  face,  as  one  method  ot 
voicing,  and  some  metal  pipes  are  voiced  by 
bending  the  ears,  which  are  placed  on  either 
side  of  the  mouth.  Pipes  once  voiced  at  the 
factory  seldom  need  any  alteration. 

The  voicing  of  reeds  in  the  common  house 
organ  is  accomplished  by  giving  the  free  end 
of  the  reed,  a  slight  curl  or  circumflex,  and 
this  also  causes  the  reed  to  speak  or  sound 
more  promptly  and  with  less  pressure  of  wind. 

The  voicing  of  pianos  consists  in  the  stab- 
bing of  the  felt  of  which  the  hammers  are 
made,  by  several  needles  fastened  in  a  handle. 
The  thrusts  should  be  made  directly  toward 
the  centre  of  the  hammer  and  not  through  the 
top  of  the  felt,  from  the  sides.  In  the  making 
of  hammers,  which  is  done  by  machinery,  one 
entire  set  being  covered  with  felt  at  a  time, 
there  is  a  variation  as  to  hardness  in  the  indi- 
vidual hammers,  and  voicing  is  relied  upon  to 
lighten  up  the  felt,  and  give  a  uniform  char- 
acter of  tone  throughout  the  entire  scale  of 
the  piano.  Edward  Quincy  Norton, 

Author  of  ^Construction,   Tuning  and  Care  of 
the  Pianoforte.^ 

Reed-bird.     See  Bobolink. 
Reed  Canary  Grass,  a  grass  of  the  genus 
Phataris.     See  Grasses  in  the  United  States. 

Reedbuck.     See  Reitboks. 

Reeder,  Andrew  Horatio,  American  poli- 
tician, first  governor  of  Kansas  Territory :  b. 
Easton,  Pa.,  6  Aug.  1807;  d.  there  5  July  1864. 
He  practised  law  at  Easton  and  was  prominent 
Democratic  politician  when,  in  1854,  he  was  ap- 
pointed by  President  Pierce  the  first  governor 
of  the  newly  formed  territory  of  Kansas.  Upon 
arriving  at  his  post  he  at  once  rendered  his  posi- 
tion difficult  by  declaring  his  intention  rigidly  to 
put  down  the  violence  resulting  from  the  conflict 
of  the  two  parties  respecting  slavery.  In  the 
election  of  March  1855  more  than  three  fourths 
of  the  votes  cast  were  illegal,  but  the  governor 
issued  certificates  of  election  to  all  claimants 
whose  papers  were  regular  and  against  whom  no 
protests  or  official  notice  of  frauds  were  pre- 
sented. His  action  he  defended  as  strictly  legal 
and  declared  that  any  other  would  have  been 
revolutionary,  though  he  confessed  to  knowledge 
of  the  fraudulent  voting.  He  was  dismissed 
from  office  by  the  President  and  he  returned  to 
Lawrence  to  reside  and  to  join  forces  with  the 
Free-Soil  movement.  He  was  nominated  by 
this  party  as  territorial  delegate  to  Congress.  A 
legislature  of  the  Free-State  party  formed  under 
the  instrument  known  as  the  Topeka  Constitution 
elected  him  to  the  United  .States  Senate  in  1856. 
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But  the  election  was  refused  ratification  by 
Congress.  President  Lincoln  appointed  him  a 
brigadier-general  at  the  outbreak  of  the  War, 
but  considerations  of  age  induced  him  to  de- 
cline. Consult:  Spring,  'Kansas'  (1885);  Rob- 
inson,  'The  Kansas  Conflict*    (1892). 

Reedfish,  a  crossopterygian  ganoid  fish 
(Calamoichthys  calibaricus),  which,  with  the 
bichir  (q.v.)  is  the  only  survivor  of  a  group 
prominent  in  Palaeozoic  time,  which  dwells  in  the 
sluggish  reedy  rivers  of  the  Senegal  coast  of 
Africa,  searching  the  mud  of  the  bottom  for 
prey. 

Reef,  the  part  of  a  sail  comprehended  be- 
tween the  top  or  bottom  and  a  row  of  eyelet  holes 
generally  parallel  thereto.  The  object  of  the 
reef  is  to  reduce  the  surface  of  the  sail  in  pro- 
portion to  the  increase  of  the  wind ;  for  which 
reason  there  are  several  reefs  parallel  to  each 
other  in  the  superior  sails ;  thus  the  top-sails 
of  ships  are  generally  furnished  with  three  reefs, 
and  sometimes  four ;  and  there  are  always  three 
or  four  reefs  parallel  to  the  foot  or  bottom  of 
those  main-sails  and  fore-sails  which  are  ex- 
tended upon  booms.  When  a  reef  has  to  be 
taken  in  the  sail  is  slightly  lowered ;  the  men 
climb  out  along  the  lower  boom  or  yard,  which 
they  lean  over,  with  their  feet  supported  by  the 
foot-ropes,  fold  the  loose  portion  of  the  sail 
around  the  yard,  and  tie  them  up  with  the  cords 
inserted  in  the  eyelet-holes.  As  the  operation 
of  reefing  is  dangerous  in  stormy  weather  many 
ships  are  now  fitted  up  with  a  patent  apparatus 
by  which  sails  may  be  reefed  from  the  deck. 

Reef  also  implies  a  chain  of  rocks  lying  near 
the  surface  of  the  water. 

Reel,  a  revolving  contrivance  on  which 
fibre,  thread,  cord,  rope,  fabric,  etc.,  are  wound, 
to  form  them  into  hanks  or  skeins,  and  for  va- 
rious other  purposes;  applied  to: 

In  agriculture,  a  device  having  radial  arms 
carrying  horizontal  slats,  and  rotated  by  gear  or 
pulley  connected  with  the  axle  of  a  harvester, 
for  pressing  backward  and  holding  the  stalks 
of  grain  in  position  for  being  severed  by  the 
knives.  In  angling,  a  skeleton  barrel  attached 
to  the  butt  of  a  fishing  rod,  around  which  the 
inner  end  of  the  line  is  wound,  and  from  which 
it  is  paid  out  as  the  fish  runs  off  with  the  bait, 
and  is  gradually  wound  in  again  as  his  struggles 
oecome  less  violent,  bringing  him  to  land  or 
to  the  landing  net.  In  baking,  a  cylinder  with 
radial  arms  rotating  in  a  heated  chamber,  carry- 
ing pans  in  which  loaves  of  bread  are  placed  for 
baking  in  tlie  reel-oven.  In  cotton  machinery, 
a  machine  on  which  cotton  is  wound,  making 
hanks  of  thread.  In  domestic  industry,  a  spool 
or  bobbin  of  wood  on  which  cotton,  thread,  silk, 
etc.,  is  wound  for  use  in  sewing. 

Also  the  name  of  a  lively  rustic  dance  in 
which  the  couples  sometimes  swing  or  whirl 
round,  and  sometimes  pass,  forming  the  figure  8. 
In  the  United  States,  the  Virginia  reel  is  widely 
popular.  Also  the  music  for  such  a  dance,  gen- 
erally written  in  common  time,  but  sometimes 
in  jig  time  of  six  quavers  to  a  bar.  The  Scotch 
dance  known  as  a  reel  is  executed  by  two 
couples,  the  music  for  which  is  generally  written 
in  common  time  of  four  crotchets  in  a  bar, 
but  sometimes  in  jig  time  of  six  quavers. 

Reem,  in  Scriptural  zoology.  Bos  primi- 
genius.    In  the  Authorized  Version  the  influence 


of  the  Septuagint  has  prevailed,  and  the  word  is 
translated  "unicorn,"  but  erroneously,  as  the 
mention  of  two  horns  on  one  reem  (Deut. 
xxxiii.  17)  proves.  The  word  unicorn  has  dis- 
appeared from  the  Revised  Version,  v/ild  ox 
being  substituted  for  it;  but  in  Num.  xxiii.  22, 
the  alternative  rendering  ox-antelope  (Oryx 
Icucoryx)  is  given  in  the  margin.  The  term  is 
still  a  vernacular  name  among  the  Arabs  of  the 
Sahara  for  a  gazelle   {Gasella  lodcri). 

Rees,  res,  Abraham,  English  Presbyterian 
clergyman:  b.  Llanbrynmair,  Wales,  1743;  d.  9 
June  1825.  He  prepared  for  the  ministry  at 
Hoxton  Academy,  where  in  his  19th  year  he 
was  appointed  mathematical  tutor  to  the  institu- 
tion, and  soon  after  resident  tutor,  in  which 
capacity  he  continued  upward  of  22  years.  He 
was  pastor  to  the  Presbyterian  congregation  of 
St.  Thomas',  SOuthwark,  1768-83,  and  of  a  con- 
gregation in  the  Old  Jewry  from  1783  till  his 
death.  In  1776  he  undertook  a  revision  and  ex- 
pansion of  "Chambers'  Cyclopaedia,'  which  he 
completed  in  1785.  The  success  of  this  work  led 
him  to  a  new  undertaking,  similar  in  its  nature, 
'The  New  Cyclopaedia,*  in  45  volumes  (1802-20), 
republished  at  Philadelphia  in  47  volumes. 

Rees,  John  Krom,  American  educator:  b. 
New  York  27  Oct.  1851.  He  was  graduated 
from  Columbia  in  1872,  and  from  the  Columbia 
School  of  Mines  in  1875.  He  filled  the  position 
of  assistant  professor  of  mathematics  in  the 
Columbia  School  of  Mines  1873-6,  and  was  pro- 
fessor of  astronomy  in  Washington  University, 
Saint  Louis,  1876-81.  He  was  director  of  the 
observatory  and  instructor  in  geodesy  and  prac- 
tical astronomy  in  Columbia  1881-4  and  since  the 
latter  year  professor  of  astronomy  there.  He 
was  president  of  the  New  York  Academy  of 
Sciences  in  1894-6,  was  elected  fellow  of  the 
Royal  Astronomical  Society  of  London ;  and  in 
1901  received  the  decoration  of  Chevalier  of  the 
Legion  of  Honor. 

Reese,  res,  Michael,  Californian  pioneer: 
b.  Heinsforth,  Bavaria,  1S16;  d.  Germany  2 
Aug.  1878.  Apprenticed  to  a  tanner  he  worked 
at  his  trade  until  he  emigrated  to  the  United 
States,  and  there  after  some  reverses  he  estab- 
lished a  jewelry  business  in  which  he  was  suc- 
cessful. In  1850  he  went  to  California  and 
began  investing  in  San  Francisco  real  estate. 
When  the  Fraser  River  excitement  was  at  its 
height,  Berri,  a  Swiss  banker,  disheartened  as  to 
the  future  of  San  Francisco,  expressed  to  Reese 
his  desire  to  part  with  his  holdings.  Reese 
having  a  firm  belief  in  the  coming  importance 
of  the  city  purchased  Berri's  property  and  thus 
laid  the  foundation  of  his  great  wealth.  Among 
his  benefactions  was  his  gift  to  the  University 
of  California  of  the  Lieber  Library.  The  Michael 
Reese  Hospital  of  Chicago,  111.,  is  his  memorial, 
while  his  legacies  to  charities  in  the  aggregate 
reached  half  a  million  dollars. 

Reeve,  rev,  Tapping,  American  jurist:  b. 
Brook  Haven,  L.  I.,  October  1744;  d.  Litchfield, 
Conn.,  13  Dec.  1823.  He  was  graduated  from 
Princeton  in  1763  and  in  1767-70  was  engaged 
as  a  tutor  there.  In  1772  he  established  a  law 
practice  at  Litchfield,  and  during  the  war  served 
as  a  recruiting  officer  and  as  a  member  of  va- 
rious committees  of  safety  and  defense.  In 
1784  he  opened  a  law  school  at  Litchfield  which 
became  justly  famous  and  for  years  was  without 
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an  American  rival.  He  conducted  it  without 
assistance  until  1705,  when  he  became  asso- 
ciated with  James  Gould,  who  succeeded  him  in 
1820.  He  was  a  judge  of  the  supreme  court  of 
Connecticut  in  1798-1814,  served  as  chief  jus- 
tice for  a  short  time,  and  subsequently  served  a 
single  term  in  each  the  legislature  and  the  coun- 
cil, after  which  he  declined  to  hold  further  office. 
He  was  a  Federalist,  a  lawyer  of  high  ability, 
and  was  the  originator  of  the  movement  to 
secure  to  married  women  the  legal  right  to 
dispose  of  their  own  property.  He  published: 
'The  Law  of  Baron  and  Femme;  of  Parent  and 
Child;  of  Guardian  and  Ward;  of  Master  and 
Servant,'  etc.  (1816),  republished  in  numerous 
editions;  and  'A  Treatise  on  the  Law  of  De- 
scent' (1S25). 

Reeve,  a  bird.     See  Ruff. 

Reeves,  revz,  Helen  Mathers,  English  nov- 
elist: b.  Misterton,  Somerset,  26  Aug.  1853.  In 
1876  she  was  married  to  Henry  Albert  Reeves, 
a  London  surgeon.  'Comin'  Through  the  Rye,' 
her  first  story  (1875),  was  widely  popular  both 
in  this  country  and  her  own,  and  among  her 
later  fictions  are  'Cherry  Ripe'  (1877);  'As 
He  Comes  Up  the  Stair'  (1878);  'My  Lady 
Green  Sleeves'  (1879);  'The  Sin  of  Hagar' 
(iSq6);  'Becky'  (1900).  Her  style  is  pleasing 
and  animated  and  the  interest  of  her  novels  is 
well  sustained. 


Reeves,  John  Sims,  English  tenor  singer: 
b.  Woolwich.  Kent,  26  Sept.  1818;  d.  Worthing, 
Sussex,  25  Oct.  1900.  He  studied  music  and, 
in  1832,  became  organist  in  the  church  of  North 
Cray,  Kent,  and  made  his  first  appearance  as  a 
singer  in  1839  on  the  Newcastle  stage.  He  first 
sang  in  London  in  1842,  and  having  studied  in 
Paris  and  Milan  made  his  first  appearance  at  the 
La  Scala  theatre  of  the  latter  city  as  Edgardo 
in  Donizetti's  opera  'Lucia  di  Lammermoor. ' 
His  voice  was  of  wide  compass  and  great  beauty 
—  mellow  and  powerful,  capable  of  the  tenderest 
pathos  and  of  the  most  stirring  martial  appeal., 
but  always  controlled  by  genuine  artistic  feeling 
and  knowledge.  He  was  heard  to  most  advan- 
tage in  the  concert  hall  and  in  oratorio  parts, 
and  in  such  pieces  as  'Guy  Mannering'  he  dis- 
played considerable  histrionic  ability.  He  pub- 
lished 'Life  and  Recollections'  (1888);  and 
'My  Jubilee'  (1889). 

Reference,  the  act  or  process  of  assigning 
a  cause  depending  in  court,  or  some  particular 
point  in  a  cause  for  hearing  and  decision,  to  a 
person  or  persons  appointed  by  the  court.  The 
court  making  the  appointment  passes  upon  and 
approves  or  disapproves  the  finding  of  the  ref- 
eree. Appointments  as  referees  are  much  sought 
after,  and  are  often  given  as  political  or  personal 
favors.  The  costs  of  a  reference  are  sometimes 
very  heavy,  and  for  that  reason  poor  litigants 
generally  prefer  a  trial  in  court. 
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